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Crop Profile for Nursery Ornamentals in New York 
 
I.  Profile Prepared By: 

 
Michael Helms /George Good / Eric Harrington 
Cornell University/PMEP 
5123 Comstock Hall 
Ithaca, NY 14853 
607-255-1866 

 
II.  Basic Commodity Information 

 
State Rank:............................. 22nd 
% U.S. Production: ............... approximately 2% 
Acres Planted: ....................... 10,000 to 12,000 
Harvested:.............................. 5,000 to 6,000 
Cash Value: ........................... $49,197,000 (1997 Census of Agriculture) 
Yearly Production Costs:..... There has never been a documented analysis of production costs associated with the 

nursery industry in New York State. It would be very difficult to do because of the variety of crops that are 
produced and the different production methods that are used to get crops to a salable size. 

Production Regions: Long Island NY (Suffolk County), Western NY (Erie and Cattaraugus counties), various 
nurseries scattered throughout state. 

Cultural Practices:  
Unfinished plants & propagation material – The propagation of plants is an important part of the production 
cycle. Depending on the plant species (or cultivar), plants may be propagated by seed, cuttings, division (as is the 
case with some herbaceous perennials), budding, grafting, and tissue culture. Many nurseries propagate much of 
what they grow; however, many others purchase propagated material from nurseries outside of the state. 
Currently, a great deal of this material is brought into New York State.  
“Bare-root” production of nursery material – Evergreen and deciduous seedlings, deciduous shrubs, and 
deciduous shade and flowering trees are commonly grown in-ground (meaning the roots are buried in the 
ground) until they are of salable size. Once they are large enough to sell, they are dug in a dormant condition 
without the soil attached to the roots (or bare-root), usually in the fall. If these bare-root plants are not replanted 
immediately after harvest, they are placed in cold storage where they are held in a dormant condition for a period 
up to four months, unless they are sold earlier. Bare-root plants are less costly to ship because each plant does not 
have the extra weight of soil around the roots. 
“Balled and burlapped” production of nursery material – Evergreen shrubs and trees (both narrow-and broad-
leaved types) and larger-sized deciduous shrubs and trees are commonly grown in-ground (roots in the ground) 
until harvest. They are then dug with a ball of soil around the root system. Burlap is placed around the ball of soil 
to hold the soil in place for shipping. This practice prevents excessive drying of roots during shipment and in the 
period before planting. The additional weight of the soil ball increases the cost of shipment considerably, thus 
each unit is more expensive to handle as compared to plants handled bare-root. 
Containerized plants – A considerable portion of the plants grown and sold by New York nurseries are handled 
in containers. All plant types, including herbaceous perennials, can be grown in containers that are totally above 
ground. When handled this way, the plants can be shipped and transplanted at any time of the year, including 
the middle of summer. Because of these advantages, the number of plants produced in containers in New York 
State increases every year. Container culture does require more critical and careful management as compared to 
in-ground, field production systems. Growing media selection, irrigation, fertilization, and overwintering are all 
management concerns that are extremely important because of the growth limitations a container imposes on the 
plants grown in them. Technology is available to deal with these issues so the challenges presented by them can 
be overcome. 
“Pot-in-Pot” production technology – A new production approach has found its way into some New York State 
nurseries. It uses container culture as described in the previous section, only the container is placed below 
ground. Holes are dug in the ground the diameter and depth of which match the size of the containers being 
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used. A container is pushed into the hole that is dug. A second container is pushed, or “sleeved,” into the first. 
Growing media and a plant are then placed in the second container. The plants are cared for just as one would 
care for a container planting that is totally above ground. This system allows one to grow shade trees in 
containers and avoid the problem of the trees being blown over creating “blowdowns.” This is a common 
problem in container nurseries growing plants having large canopies. “Pot-in-pot” systems also facilitate the use 
of trickle irrigation systems, fertigation technology, and weed management systems. More winter protection of 
the root system is provided with this type of system than with above ground containers since the root system is 
below the ground and not exposed to winter conditions. Statistics regarding the impact of this system in the state 
are not available, but as a production system, it is making headway relative to the other production systems 
described. 
General Comments – Regardless of the system used, plants have to be irrigated, fertilized, and pruned. Pest must 
be managed. The variety of insects, weeds, and diseases that can potentially plague nursery plants is immense, as 
demonstrated in this crop profile. 

Commodity Destination(s): 
40% - Shipped to markets within New York State 
60% - Shipped to markets in the Northeast, Mid-Atlantic, and Upper Midwest states. 
 
 

III. Woody Ornamentals: Deciduous Shade and Flowering Trees  
Examples include apple, ash, beech, birch, butternut, cherry, dogwood, elm, flowering fruits, hackberry, hawthorn, 
hickory, honeylocust, linden, black locust, London plane tree, magnolia, maples, mountain ash 

 
Pest Information: Insects 
 Abbreviations used: GDD= growing degree days; PPI = plant phonological indicator 
 
A. Most Common 
 
1. Aphids (various species) 

Type of Pest: Insect 
Frequency of Occurrence: Annually  
Damage Caused: Unthrifty plant, honeydew and sooty mold present, distorted or pale green foliage, reduced shoot 
growth. 
% Acres Affected:  
Pest Life Cycles: A woolly aphid common to beech is the beech blight aphid, Grylloprociphilus imbricator (Fitch) that 
feeds primarily on the bark of twigs and small branches. The beech blight aphid looks much like the woolly alder 
aphid, although greater quantities of snow white down are attached to G. imbricator.  
Harnamelistes spinosus (Shimer) also has no accepted common name, but it might well be called the spiny witch-hazel 
gall aphid. This aphid has a complex and most interesting life history; it alternates between two host plants of 
ornamental interest: witch-hazel (Hamamelis spp.) and birch (Betula spp.). 
 H. spinosus may survive the winter in two ways: as an egg, laid on witch-hazel twigs or as a hibernating female, 
sometimes called a "pupa," on a birch tree. In the spring, after winter dormancy, the egg hatches. The resulting aphid 
develops into what is called a stem mother whose feeding results in the formation of a bud gall on the host. Affected 
plant buds become green to reddish oblong galls that are about 18 mm long and are covered with long, sharp spines. 
Each gall is hollow and contains many reddish young aphids, the offspring of the stem mother. An exit hole at the 
base of the gall allows the mature aphids to emerge and fly to their secondary host, birch. 
 While spring development occurs on witch-hazel, changes take place in the overwintering aphid on birch. The 
hibernating female, or "pupa," becomes active at about the time birch leaf buds are opening. It moves from the bark to 
the new leaves where it gives birth to young aphids. The insect's growth and reproduction is extremely rapid with the 
leaves of an infested host soon showing symptomatic corrugations. The undersides of leaves within the corrugated 
folds fill with aphids and white granular material. Winged migrants develop on the leaves and seek out witch-hazel 
to lay their eggs and complete the life cycle. All of these activities occur before the end of June. 
 H. spinosus is transcontinental but primarily a northern species. Injury ranges from premature leaf drop to dead 
twigs and branches. There is competition in some areas between the birch leafminer, Fenusa pusilia, and this aphid. 
Where both occur, the birch leafminer dominates and thereby reduces the aphid population. 
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 In the aphid genera Betulaphis, Calaphis, Callipterinella, and Euceraphis there are numerous species that feed on the 
underside of birch foliage. Most are European introductions that now are broadly spread over Canada and the United 
States. Because birch trees do not flush or senesce their leaves simultaneously, these aphids find fresh foliage 
throughout most of the growing season, which allows for many generations. Calaphis betulaecolens (Fitch), a common 
large green aphid, often develops into large populations that produce honeydew in quantities that smuts much of the 
foliage. During the dormant season dark-colored egg clusters may be found, usually at branch crotches, on trees 
heavily infested during the previous growing season. All common species of birch are suitable hosts for this pest. It is 
not a serious pest of forest birch but is frequently a problem on shade and specimen trees. In the spring and early 
summer Callipterinelia calliptera (Hartig), Betulaphis brevipilosa (Borner), and Euceraphis betulae (Koch) utilize catkins as 
well as foliage as a food source. E. betulae utilizes secondary and main veins as feeding sites and in autumn, preferring 
senescing leaves. If disturbed, it readily drops from its feeding site. 
 The rosy apple aphid, Dysaphis plantaginea (Passerini), alternates hosts. Its primary hosts are Malus species where 
the egg overwinters on the bark. Newly hatched nymphs move to newly developing foliage and often establish huge 
colonies of pink to purplish aphids on the undersides of leaves. Infested leaves eventually wrinkle, curl, and twist 
inward, sometimes becoming grossly distorted. This aphid feeds only on the tenderest foliage. Several generations are 
completed during the spring. In early summer winged aphids are produced, and they fly to their summer host, 
plantain (Plantago lancolata). The rosy apple aphid is not found on apple in the summer. In autumn winged aphids are 
again produced, and they migrate back to their primary host where eggs are laid. This aphid may be found wherever 
Malus species grow. 
Timing of Control: When aphids are found or use a dormant oil, 7-120 GDD. 
Yield Losses:  
Regional Differences: P. fagi is widely distributed in the East, including eastern Canada, and it also occurs in Kansas, 
Utah, all of the Pacific Coast states, and British Columbia. In general, it is able to survive wherever beech is grown. 
Cultural and Physical Control Practices: When practical, wash off aphids with a strong stream of water. 
Biological Control Practices: Many natural enemies, ladybird beetles, syrphid fly larvae, internal parasites. Predators 
usually found with high aphid populations. 
Post-Harvest Control Practices:  
Other Issues: Pesticides applied to foliage kill natural predators. Insecticidal soap controls some species. 
Chemical Controls for Aphids:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

acephate  
(Orthene TT&O 

97, Orthene TT&O 
75, Address T/O 
75S Address 75 

WSP) 

15 spray .25 lbs./100 
gal. water 

Apply as insects appear, 7-120 
GDD. 1  24 

bifenthrin (Talstar 
Nursery Flowables, 
Talstar-N Nursery 

Flowable) 

<5 spray 
.05-.10 
lb./100 gal. 
water 

Apply as insects appear, 7-120 
GDD. 1  12 

cyfluthrin 
(Decathlon 20 WP) <5 spray .38 oz./100 

gal. 
Apply as insects appear, 7-120 
GDD. 1  NA 

diazinon (DZN 
Diazinon AG500) 25 spray 

.5-1.5 
lbs./100 gal. 
water 

Apply as insects appear, 7-120 
GDD. 1+  12 

diazinon (DZN 
Diazinon AG600 

WBC) 
25 spray 7.4 fl. oz./100 

gal. water 
Apply as insects appear, 7-120 
GDD. 1+  12 

dimethoate 
(Dimethoate 4EC, 

Clean Crop 
Dimethoate 400, 

4E) 

<5 spray 1.9 lb./100 
gal. water 

Apply as insects appear, 7-120 
GDD. 1  48 

endosulfan <5 spray .5 lbs./100 Apply as insects appear, 7-120 1+  24 
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(Thiodan 3EC, 

Thiodan 50WP) 
gal. water GDD. 

fluvalinate 
(Mavrik Aquaflow 

2F) 
<10 spray .6-.16 lb./100 

gal. water 
Apply as insects appear, 7-120 
GDD. 1+  12 

horticultural oil 
(refined 

petroleum 
distillate) 

25 
spray 

(dormant 
or foliar) 

.99-2.9 
gal./100 gal. 
water 

Apply as insects appear, 7-120 
GDD. 1+  4 

imidacloprid 
(containers) 

(Marathon 1% 
Granular) 

<5 bulk or 
topical 

.008-.09 
lb./cu. yd. 
(bulk); 
.00035-.0215 
oz./pot 
(topical) 

Apply as insects appear, 7-120 
GDD. 1+  12 

imidacloprid 
(containers) 

(Marathon 60 WP) 
<5 soil 

drench 
.0002-.0014 
oz./pot 

Apply as insects appear, 7-120 
GDD. 1+  12 

insecticidal soaps 
(potassium salts 

of fatty acids) (M-
Pede 49%, 
Olympic 

Insecticidal Soap) 

<5 foliar 
spray 

.5-1 gal./100 
gal. water 

Apply as insects appear, 7-120 
GDD. 1+  12 

malathion 
(Malathion 8 

Flowable, 
Malathion 5EC) 

<5 spray .9-1 lb./100 
gal. water 

Apply as insects appear, 7-120 
GDD. 1  12 

malathion 
(Malathion 50EC) <5 spray 8.3 fl. oz./100 

gal. water 
Apply as insects appear, 7-120 
GDD. 1  12 

 
2. Birch Leafminer 

Type of Pest: Insect 
Frequency of Occurrence: Annually. In the Catskills of New York three generations commonly occur. 
Damage Caused: Dark greenish spots on leaves expanding to blotch mines covering one-half or more of leaf. 
% Acres Affected:  
Pest Life Cycles: The birch leafminer, Fenusa pusilla (Lepeletier), is a common pest of gray birch, Betula populifolia, and 
paper birch, B. papyrifera. The adult leafminer is black and about 3 mm long. It appears in the spring when the first 
birch leaves are half grown. The adults may be visible when they hover around birch trees or crawl over the surface 
of leaves. Eggs are laid singly in the new leaves and may be easily seen if the leaf is held up to the light. They are 
positioned between the palisade and the spongy mesophyll layers. Eggs hatch and the larvae begin to mine the leaf, 
feeding on the tissue between the leaf surfaces. At first the mines are separate and small but soon coalesce to form a 
single large, hollowed-out blotch on the leaf. 

The larva is flat and when fully grown it is about 6 mm long. The period of larval development varies from 10 to 
15 days. When mature, the larva cuts a hole through the leaf and drops to the ground. There it builds a cell in which 
pupation takes place. Two to three weeks are required for transformation into the adult stage. 

The female leafminer deposits her eggs only on newly developing leaves. In the spring every leaf of a tree may be 
mined, giving it a brown color. A new crop of leaves soon develops but by this time a second generation of egg-laying 
leafminers are in the trees.  
Timing of Control: Mid-May and mid-June, 190-290 and 530-700 GDD. PPI -flowering dogwood, cranberry bush. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Plant resistant birches. 
Biological Control Practices: Exotic parasites have been established. 
Post-Harvest Control Practices:  
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Other Issues: Two to four generations can occur. Control of the first generation is most important. Other species of 
sawfly leafminers occur on birch. Chemicals may be applied as needed since there are up to 3 generations of Birch 
leafminer per year. 
Chemical Controls for Birch Leafminer:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

abamectin  
(Avid 0.15 EC) <5 spray .009 lbs./100 

gal. water 

Mid-May and mid-June, 190-
290 and 530-700 GDD. PPI -
flowering dogwood, cranberry 
bush. 

1+  12 

acephate  
(Orthene TT&O 

97, Orthene TT&O 
75, Address T/O 
75S Address 75 

WSP) 

15 spray .25 lbs./100 
gal. water 

Mid-May and mid-June, 190-
290 and 530-700 GDD. PPI -
flowering dogwood, cranberry 
bush. 

1  24 

bifenthrin (Talstar 
Nursery Flowables, 
Talstar-N Nursery 

Flowable) 

<5 spray 
.10-.22 
lb./100 gal. 
water 

Mid-May and mid-June, 190-
290 and 530-700 GDD. PPI -
flowering dogwood, cranberry 
bush. 

1  12 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
30 spray 1 lb./acre 

Mid-May and mid-June, 190-
290 and 530-700 GDD. PPI -
flowering dogwood, cranberry 
bush. 

1+  12 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

<5 spray .007 lbs./3 
gal. water 

Mid-May and mid-June, 190-
290 and 530-700 GDD. PPI -
flowering dogwood, cranberry 
bush. 

1+  12 

chlorpyrifos 
(Dursban TNP) <5 spray .25-1 lb./100 

gal. water 

Mid-May and mid-June, 190-
290 and 530-700 GDD. PPI -
flowering dogwood, cranberry 
bush. 

1  12 

chlorpyrifos 
(DuraGuard) <5 spray .05-.1 oz./gal. 

Mid-May and mid-June, 190-
290 and 530-700 GDD. PPI -
flowering dogwood, cranberry 
bush. 

1+  24 

dimethoate 
(Cygon 2E) 10 spray .25 lb./100 

gal. water 

Mid-May and mid-June, 190-
290 and 530-700 GDD. PPI -
flowering dogwood, cranberry 
bush. 

1  48 

disulfoton (Di-
Syston 15G) 10 granular 

broadcast 

.375 oz./inch 
of trunk 
diameter 

Mid-May and mid-June, 190-
290 and 530-700 GDD. PPI -
flowering dogwood, cranberry 
bush. 

1  48 

imidacloprid 
(containers) 

(Marathon 1% 
Granular) 

 bulk or 
topical 

.008-.09 
lb./cu. yd. 
(bulk); 
.00035-.0215 
oz./pot 
(topical) 

Mid-May and mid-June, 190-
290 and 530-700 GDD. PPI -
flowering dogwood, cranberry 
bush. 

1+  12 

imidacloprid 
(containers) 

(Marathon 60 WP) 
<5 soil 

drench 
.0002-.0014 
oz./pot 

Mid-May and mid-June, 190-
290 and 530-700 GDD. PPI -
flowering dogwood, cranberry 
bush. 

1+  12 



 

Version: 06-22-04 

Crop Profile: Nursery Ornamentals – 6
malathion 

(Malathion 8 
Flowable, 

Malathion 5EC) 

<5 spray 1.25 lb./100 
gal. water 

Mid-May and mid-June, 190-
290 and 530-700 GDD. PPI -
flowering dogwood, cranberry 
bush. 

1  12 

malathion 
(Malathion 50EC) <5 spray 8.3 fl. oz./100 

gal. water 

Mid-May and mid-June, 190-
290 and 530-700 GDD. PPI -
flowering dogwood, cranberry 
bush. 

1  12 

permethrin (Astro 
3.2E) <5 spray or 

broadcast 

.1-.2 lbs./100 
gal. water or 
.1-.2 lbs./acre 

Mid-May and mid-June, 190-
290 and 530-700 GDD. PPI -
flowering dogwood, cranberry 
bush. 

1+  12 

 
 

3. Dogwood Borer 
Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Brown frass around bark cracks and wounds, dead branches, adventitious growth. Cultivated trees 
are usually more heavily infested than those that grow in woodlots. The sloughing of loose bark is an early symptom 
of attack. Dieback and adventitious growth are advanced symptoms. Since dogwood borers commonly live in the 
bark, their presence may be indicated by coarse brown sawdust-like frass that has been pushed from the burrows. 
Old trees that are infested annually may live in an unhealthy condition for years.  
% Acres Affected:  
Pest Life Cycles: The adult's appearance is similar to that of a wasp. It is a swift flyer and is on the wing 
during the daylight hours. Although only one generation occurs annually, moths may emerge throughout the 
summer. In the vicinity of New York City the first moths of the season appear about mid-May; farther south, 
they appear earlier. The timing of adult emergence is linked to plant phenological development. When the 
last of the dogwood flower petals are ready to drop and weigela begins to bloom, dogwood borers have 
begun to emerge in the dogwood host. The flight of moths continues until September. Peak emergence of 
adults from apple burr-knot tissue at rootstocks occurs in mid-July in central New York. The precise time of 
emergence in any locality can be established through the use of sex pheromone traps. 

Dogwood borer eggs are laid singly or side by side on both smooth and rough bark. The female moth is 
particularly attracted to injured bark. After hatching, the light brown larva wanders about until it finds a 
point of entry to the tree's inner bark. The larva cannot chew through the rough, corky bark and must find 
ready access to phloem through wounds or scars. The crotches of limbs are also likely places of invasion. 
These borers, which are phloem and cambium feeders, remain in the inner bark throughout their 
developmental period. Their tunnels are indistinct, and they mine an area much the way a blotch leafminer 
does. The fully-grown larva is 14 mm long and is white with a pale brown head. 
Timing of Control: Mid-may to mid-June, 148-700 GDD. On crabapple, spray mid-July to early August. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices: No effective parasites or predators. 
Post-Harvest Control Practices:  
Other Issues: The dogwood borer has the broadest host range of all the clearwing moths. Its numerous hosts include 
flowering cherry, chestnut, apple, mountain ash, hickory, pecan, willow, birch, bayberry, oak, hazel, myrtle, loquat, 
and others. Pheromone lure traps useful to determine spray timing. Keep trees growing vigorously. Treat trunk and 
lower branches with an insecticide. Pesticides control adults. Paint fresh bark wounds with white latex paint. Kousa 
dogwood appears to be resistant. Chemical controls are applied as needed. 
Chemical Controls for Dogwood Borer:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

chlorpyrifos 30 spray .0285 lbs./3 Mid-may to mid-June, 148-700 1+  12 
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(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

gal. water GDD. On crabapple, spray 
mid-July to early August. 
Repeat at 7 to 10 day intervals. 

chlorpyrifos 
(Dursban TNP) 30 spray 1 lb./100 gal. 

water 

Mid-may to mid-June, 148-700 
GDD. On crabapple, spray 
mid-July to early August. 
Spray trunks and lower limbs 
when adults emerge. 

1  NA 

endosulfan 
(Thiodan 3EC, 

Thiodan 50WP) 
10 spray .5 lbs./100 

gal. water 

Mid-may to mid-June, 148-700 
GDD. On crabapple, spray 
mid-July to early August. 

1+  24 

permethrin (Astro 
3.2E) 10 spray 

.8-1.6 
lbs./100 gal. 
water 

Mid-may to mid-June, 148-700 
GDD. On crabapple, spray 
mid-July to early August. 
Apply to trunk and lower 
limbs prior to adult 
emergence. 

1  12 

  
4. Eastern Tent Caterpillar 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Chewed leaves, branch defoliation and webs formed in branch crotches. Its favorite hosts are wild 
cherry, apple, and crabapple, but occasionally it feeds on deciduous forest and ornamental trees such as ash, birch, 
blackgum, redgum, willow, witch-hazel, maple, oak, poplar, cherry, peach, and plum. Larvae do not venture out of 
their tents to feed during inclement weather. 
% Acres Affected:  
Pest Life Cycles: This insect overwinters as an egg, which is laid in distinctive masses that encircle the smaller twigs 
of the host plant. These masses are as long as 19 mm, contain 150-350 eggs, and appear varnished. Larvae hatch from 
eggs in the spring about the time wild cherry leaves begin to unfold. The young caterpillars quickly gather at a major 
branch fork or crotch and begin to build a web from which they go forth to feed on newly opened leaves. Larvae spin 
a fine strand of silk wherever they go. As the caterpillars grow, so does the size of the tent. When populations are 
large, whole trees become covered with webbing and all leaves are devoured. 

The fully-grown caterpillars are generally black with a white stripe down the back and a series of bright blue 
spots between longitudinal yellow lines. When the larvae reach this stage, they leave the host tree and search for a 
place to spin white cocoons, on fences, tree trunks, or other natural or constructed objects. Within the cocoon they 
transform into reddish brown moths with two whitish stripes running obliquely across each forewing. The adults 
emerge in late June or early July. One generation occurs each year. 
Timing of Control: Late April through the first two weeks of May, 90-190 GDD. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Damage can be reduced on small trees by getting rid of the egg masses 
during the winter or by clipping and destroying the tents and their occupants on rainy, cool days when they are still 
small. 
Biological Control Practices: Parasites are usually effective, but there are occasional outbreaks or spot infestations. 
Parasites include a fly, Sarcophaga aldrichi (Parker), and several parasitic wasps. S. aldrichi can be so abundant that it 
becomes almost as much of a nuisance as the caterpillar. Superficially the fly resembles a large house fly. A 
polyhedrosis viral disease also occurs in nature and may play a major role in reducing populations of tent caterpillars.  
Post-Harvest Control Practices:  
Other Issues: Eggs hatch when wild cherry leaves start to unfold. Favored hosts include apple, crabapple, and cherry. 
Chemical controls are applied as needed. 
Chemical Controls for Eastern Tent Caterpillar:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

acephate  <5 spray .25 lbs./100 Late April through the first 1  24 
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(Orthene TT&O 

97, Orthene TT&O 
75, Address T/O 
75S Address 75 

WSP) 

gal. water two weeks of May, 90-190 
GDD. 

Bacillus 
thuringiensis 

subsp. kurstaki 
(Dipel Pro DF) 

<5 spray 
.026-.103 
lbs./100 gal. 
water 

Late April through the first 
two weeks of May, 90-190 
GDD. 

1  4 

Bacillus 
thuringiensis 

subsp. kurstaki 
(Crymax WDG, 

Javelin WG) 

<5 spray .009-.3 
lbs./acre 

Late April through the first 
two weeks of May, 90-190 
GDD. 

1  4 

bifenthrin (Talstar 
Nursery Flowables, 
Talstar-N Nursery 

Flowable) 

<5 spray 
.03-.05 
lb./100 gal. 
water 

Late April through the first 
two weeks of May, 90-190 
GDD. 

1  12 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
20 spray 1 lb./acre 

Late April through the first 
two weeks of May, 90-190 
GDD. 

1+  12 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

<5 spray .0078 lbs./3 
gal water 

Late April through the first 
two weeks of May, 90-190 
GDD. 

1+  12 

chlorpyrifos 
(Dursban TNP) <5 spray 

.25-.5 
lbs./100 gal. 
water 

Late April through the first 
two weeks of May, 90-190 
GDD. 

1  12 

cyfluthrin 
(Decathlon 20 WP) <5 spray .26 oz./100 

gal. 

Late April through the first 
two weeks of May, 90-190 
GDD. 

1  NA 

diazinon (DZN 
Diazinon 50W, 
DZN Diazinon 

AG500) 

<5 spray 1.5 lbs./100 
gal. water 

Late April through the first 
two weeks of May, 90-190 
GDD. 

1+  12 

diazinon (DZN 
Diazinon AG600 

WBC) 
<5 spray 

21.4 fl. 
oz./100 gal. 
water 

Late April through the first 
two weeks of May, 90-190 
GDD. 

1+  12 

diflubenzuron 
(Dimilin 4L, 

Dimilin 25W) 
<5 spray .03-.13 

lbs./acre 

Late April through the first 
two weeks of May, 90-190 
GDD. 

1+  12 

fluvalinate 
(Mavrik Aquaflow 

2F) 
<5 spray .6-.16 lb./100 

gal. water 

Late April through the first 
two weeks of May, 90-190 
GDD. 

1+  12 

lambda- 
cyhalothrin 

(Scimitar GC 0.88 
EC) 

<5 spray 
.01-.03 
lb./100 gal. 
water 

Late April through the first 
two weeks of May, 90-190 
GDD. 

1+  24 

malathion 
(Malathion 8 

Flowable, 
Malathion 5EC) 

15 spray 1.25 lb./100 
gal. water 

Late April through the first 
two weeks of May, 90-190 
GDD. 

1  12 

malathion 
(Malathion 50EC) 15 spray 8.3 fl. oz./100 

gal. water 

Late April through the first 
two weeks of May, 90-190 
GDD. 

1  12 
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permethrin (Astro 
3.2E) <5 spray or 

broadcast 

.1-.2 lbs./100 
gal. water or 
.1-.2 lbs./acre 

Late April through the first 
two weeks of May, 90-190 
GDD. 

1+  12 

spinosad 
(Conserve 1SC) <5 spray .05 lb./100 

gal. water 

Late April through the first 
two weeks of May, 90-190 
GDD. 

1+  4 

spinosad (SpinTor 
2SC) <5 spray .031-.125 

lb./acre 

Late April through the first 
two weeks of May, 90-190 
GDD. 

1+  4 

 
5. Fruittree Leafroller 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Shredded, tattered and rolled leaves. The fruittree leafroller, Archips argyrospila (Walker), is also a 
pest of oak, hawthorn, white birch, elm, maple, hickory, black and Persian walnut, California buckeye, poplar, cherry, 
and pear. It is a common pest of apple and crabapple. 
% Acres Affected:  
Pest Life Cycles: Fruittree leafroller overwinters as an egg. Eggs hatch into tiny larvae in spring. Larvae feed on 
leaves for about 30 days and then pupate in a loose cocoon formed in a rolled leaf or similar shelter. Eight to 11 days 
later, the adult emerges from the pupa. The moths live only about a week, during which time they mate and lay eggs. 
They fly from May to June and in any one area the flight usually lasts about 3 weeks. Only one generation occurs each 
year. 
Timing of Control: Late May to early June, 300-618 GDD. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices: Important egg and pupal parasites exist. 
Post-Harvest Control Practices:  
Other Issues: Larvae make use of silk to construct shelters and avoid predators. Pheromone traps are useful for 
monitoring. Chemical controls are applied as needed. 
Chemical Controls for Fruittree Leafroller:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

acephate  
(Orthene TT&O 

97, Orthene TT&O 
75, Address T/O 
75S Address 75 

WSP) 

20 spray .25 lb./100 
gal. water 

Late may to early June, 300-
618 GDD. 1  24 

Bacillus 
thuringiensis 

subsp. kurstaki 
(Dipel Pro DF) 

<5 spray 
.026-.103 
lbs./100 gal. 
water 

Late may to early June, 300-
618 GDD. 1  4 

Bacillus 
thuringiensis 

subsp. kurstaki 
(Crymax WDG, 

Javelin WG) 

<5 spray .009-.3 
lbs./acre 

Late may to early June, 300-
618 GDD. 1  4 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
25 spray 1 lb./acre Late may to early June, 300-

618 GDD. 1+  12 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
10 spray 

.0078 
lbs./gal. 
water 

Late may to early June, 300-
618 GDD. 1+  12 
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Dursban 4E) 

chlorpyrifos 
(Dursban TNP) 10 spray 

.25-.5 
lbs./100 gal. 
water 

Late may to early June, 300-
618 GDD. 1  12 

cyfluthrin 
(Decathlon 20 WP) <5 spray .38 oz./100 

gal. 
Late may to early June, 300-
618 GDD. 1  NA 

horticultural oil 
(refined 

petroleum 
distillate) 

<5 
spray 

(dormant 
or foliar) 

.99-2.9 
gal./100 gal. 
water 

Late may to early June, 300-
618 GDD. 1+  4 

permethrin (Astro 
3.2E) <5 spray or 

broadcast 

.1-.2 lbs./100 
gal. water or 
.1-.2 lbs./acre 

Late may to early June, 300-
618 GDD. 1+  12 

 
6. Honeylocust Plant Bug 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Young and adult plant bugs feed on foliage, causing severe leaf distortion, dwarfed leaflets, 
chlorosis, and yellow to brownish spots. Tiny irregular holes result when necrotic tissue drops out of affected leaves. 
When there is a large population of plant bugs, defoliation may occur. Light and moderately damaged foliage persists 
throughout the growing season. 
% Acres Affected:  
Pest Life Cycles: One generation develops each year. Honeylocust plant bugs overwinter as eggs that hatch after the 
vegetative buds of honeylocust start to open. The young nymphs crawl into the unfolding leaflets and start feeding. 
The most serious damage occurs at this time. The immature leaves are very sensitive to irritation and cells are killed 
by the penetration of the insects' stylets. Nymph development requires about 30 days. In warmer areas, adults appear 
near the end of May and disappear by mid-July. Eggs are laid in lineal clusters under the bark of 2- and 3-year-old 
twigs shortly after they become adult. The eggs remain here for the winter. 
Timing of Control: Late April through mid-May, 58–246 GDD 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices: No effective parasites or predators. 
Post-Harvest Control Practices:  
Other Issues: Chemical controls are applied as needed. 
Chemical Controls for Honeylocust Plant Bug:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

bifenthrin (Talstar 
Nursery Flowables, 
Talstar-N Nursery 

Flowable) 

<5 spray 
.05-.10 
lb./100 gal. 
water 

Late April through mid-May, 
58–246 GDD 1  12 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP)  
25 spray 1 lb./acre Late April through mid-May, 

58–246 GDD 1+  12 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

<5 spray .0078 lbs./3 
gal. water 

Late April through mid-May, 
58–246 GDD 1+  12 

chlorpyrifos 
(Dursban TNP) <5 spray 

.25-.5 
lbs./100 gal. 
water 

Late April through mid-May, 
58–246 GDD 1  12 

cyfluthrin 
(Decathlon 20 WP) <5 spray .38 oz./100 

gal. 
Late April through mid-May, 
58–246 GDD 1  NA 
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horticultural oil 

(refined 
petroleum 
distillate) 

<5 
spray 

(dormant 
or foliar) 

.99-2.9 
gal./100 gal. 
water 

Late April through mid-May, 
58–246 GDD 1+  4 

lambda- 
cyhalothrin 

(Scimitar GC 0.88 
EC) 

<5 spray 
.01-.03 
lb./100 gal. 
water 

Late April through mid-May, 
58–246 GDD 1+  24 

 
7. Honeylocust Podgall Midge 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Numerous woody ornamental plants act as hosts for various species of midge larvae. Leaves 
deformed are in a pod shape. Some defoliation can occur. Some larvae act as intermediate gall makers on leaves. 
Galled leaflets may dry up and drop prematurely. Repeated attacks may cause death of small branches, but new 
shoots usually form at the base of the dead twigs. The trees are not killed, but they lose their ornamental qualities in 
yard or street tree plantings. 
% Acres Affected:  
Pest Life Cycles: Plant leaflets become globular or podlike. Inside each pod-like gall are one to several small, whitish 
(or slightly yellowish) podgall midge larvae that are about 6 mm long. The larvae mature and pupate within the pods 
and then emerge as small, delicate flies or midges that are about 3 mm long. The male is generally black. The female is 
black with a red abdomen. Flies first appear when new growth begins in the spring. The female lays microscopic, 
kidney-shaped, lemon-colored eggs in the young leaflets. The larvae hatch in a day or two and immediately start to 
feed while causing the leaf to develop into a pod. From five to seven generations may occur in a single year. The 
insect apparently overwinters as an adult somewhere outside the pod. 
Timing of Control: Mid-May, 192–229 GDD 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: The cultivar Sunburst is particularly susceptible to injury. 
Biological Control Practices: No effective parasites. 
Post-Harvest Control Practices:  
Other Issues: Eggs often laid on newly opening buds. Use sticky traps to monitor adults. 
Chemical Controls for Honeylocust Podgall Midge:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
60 spray 1 lb./acre Mid-May, 192–229 GDD 1+  12 

fenoxycarb 
(Precision 25WP) <5 spray .5-1 oz./100 

gal. water Mid-May, 192–229 GDD 1+  12 

spinosad 
(Conserve 1SC) <5 spray .9 lb./100 gal. 

water Mid-May, 192–229 GDD 1+  4 

 
8. Leafhoppers (several species) 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Host plants include apple, birch, cherry, cottonwood, dogwood, elm, honeylocust, oak, poplar, red 
maple, willow and others. The feeding habits of all leafhoppers cause white stippling of foliage. Some species cause 
browning, stunting, withering or curling of terminal leaves. Damage depends on host, leafhopper species, and 
severity of infestation. Other species act as vectors of bacterial and viral plant diseases. 
% Acres Affected:  
Pest Life Cycles: Adult leafhoppers range in size from about 3mm to 15mm. They hold their wings roof-like over 
their back and they have rows of small spines along both hind tibiae. Most are green, but with a great variety of other 
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colors. Larvae are similar, though smaller, and with only short wing buds. Some leafhopper species overwinter as 
eggs, others as adults. Overwintered eggs usually hatch in May or June and emerging larvae feed on the new leaves 
of their hosts. Overwintered adults appear in early spring and lay eggs when host leaves have fully developed. There 
can be one or two generations per year. 
Timing of Control: Mid-June, 618–802 GDD, PPI–mt. laurel. Mid-July, 1266–1514 GDD, PPI-Abelia. Mid-August, 
1917–2155 GDD. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Avoid over fertilizing that may allow excessive new growth to occur, 
causing an increase in leafhopper populations. Prune out any branches exhibiting scorch-like symptoms of bacterial 
disease. 
Biological Control Practices: Natural enemies are rarely effective for control purposes. 
Post-Harvest Control Practices:  
Other Issues: A few leafhoppers may cause extensive damage. Phloem, xylem, or mesophyll feeding may occur. 
Chemical controls are applied as needed. 
Chemical Controls for Leafhoppers:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

acephate  
(Orthene TT&O 

97, Orthene TT&O 
75, Address T/O 
75S Address 75 

WSP) 

25 spray .75 lb./100 
gal. water 

Mid-June, 618–802 GDD, PPI–
mt. laurel. Mid-July, 1266–1514 
GDD, PPI-Abelia. Mid-
August, 1917–2155 GDD. 

1  24 

bifenthrin (Talstar 
Nursery Flowables, 
Talstar-N Nursery 

Flowable) 

<5 spray 
.05-.10 
lb./100 gal. 
water 

Mid-June, 618–802 GDD, PPI–
mt. laurel. Mid-July, 1266–1514 
GDD, PPI-Abelia. Mid-
August, 1917–2155 GDD. 

1  12 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
15 spray 1 lb./acre 

Mid-June, 618–802 GDD, PPI–
mt. laurel. Mid-July, 1266–1514 
GDD, PPI-Abelia. Mid-
August, 1917–2155 GDD. 

1+  12 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

<5 spray .0078 lbs./3 
gal. water 

Mid-June, 618–802 GDD, PPI–
mt. laurel. Mid-July, 1266–1514 
GDD, PPI-Abelia. Mid-
August, 1917–2155 GDD. 

1+  12 

chlorpyrifos 
(Dursban TNP) <5 spray 

.25-.5 
lbs./100 gal. 
water 

Mid-June, 618–802 GDD, PPI–
mt. laurel. Mid-July, 1266–1514 
GDD, PPI-Abelia. Mid-
August, 1917–2155 GDD. 

1  12 

chlorpyrifos 
(DuraGuard) <5 spray .05-.1 oz./gal. 

Mid-June, 618–802 GDD, PPI–
mt. laurel. Mid-July, 1266–1514 
GDD, PPI-Abelia. Mid-
August, 1917–2155 GDD. 

1+  24 

cyfluthrin 
(Decathlon 20 WP) <5 spray .38 oz./100 

gal. 

Mid-June, 618–802 GDD, PPI–
mt. laurel. Mid-July, 1266–1514 
GDD, PPI-Abelia. Mid-
August, 1917–2155 GDD. 

1  NA 

diazinon (DZN 
Diazinon 50W, 
DZN Diazinon 

AG500) 

<5 spray .5 lbs./100 
gal. water 

Mid-June, 618–802 GDD, PPI–
mt. laurel. Mid-July, 1266–1514 
GDD, PPI-Abelia. Mid-
August, 1917–2155 GDD. 

1+  12 

diazinon (DZN 
Diazinon AG600 

WBC) 
<5 spray 7.4 fl. oz./100 

gal. water 
Mid-June, 618–802 GDD, PPI–
mt. laurel. Mid-July, 1266–1514 1+  12 
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GDD, PPI-Abelia. Mid-
August, 1917–2155 GDD. 

dimethoate 
(Dimethoate 4EC, 

Clean Crop 
Dimethoate 400, 

4E) 

<5 spray 1.9 lb./10 0 
gal. water 

Mid-June, 618–802 GDD, PPI–
mt. laurel. Mid-July, 1266–1514 
GDD, PPI-Abelia. Mid-
August, 1917–2155 GDD. 

1  48 

fluvalinate 
(Mavrik Aquaflow 

2F) 
<5 spray .6-.16 lb./100 

gal. water 

Mid-June, 618–802 GDD, PPI–
mt. laurel. Mid-July, 1266–1514 
GDD, PPI-Abelia. Mid-
August, 1917–2155 GDD. 

1+  12 

imidacloprid 
(containers) 

(Marathon 1% 
Granular) 

<5 bulk or 
topical 

.008-.09 
lb./cu. yd. 
(bulk); 
.00035-.0215 
oz./pot 
(topical) 

Mid-June, 618–802 GDD, PPI–
mt. laurel. Mid-July, 1266–1514 
GDD, PPI-Abelia. Mid-
August, 1917–2155 GDD. 

1+  12 

imidacloprid 
(containers) 

(Marathon 60 WP) 
<5 soil 

drench 
.0002-.0014 
oz./pot 

Mid-June, 618–802 GDD, PPI–
mt. laurel. Mid-July, 1266–1514 
GDD, PPI-Abelia. Mid-
August, 1917–2155 GDD. 

1+  12 

lambda- 
cyhalothrin 

(Scimitar GC 0.88 
EC) 

<5 spray 
.01-.03 
lb./100 gal. 
water 

Mid-June, 618–802 GDD, PPI–
mt. laurel. Mid-July, 1266–1514 
GDD, PPI-Abelia. Mid-
August, 1917–2155 GDD. 

1+  24 

malathion 
(Malathion 8 

Flowable, 
Malathion 5EC) 

10 spray .9-1 lb./100 
gal. water 

Mid-June, 618–802 GDD, PPI–
mt. laurel. Mid-July, 1266–1514 
GDD, PPI-Abelia. Mid-
August, 1917–2155 GDD. 

1+  12 

permethrin (Astro 
3.2E) <5 spray or 

broadcast 

.1-.2 lbs./100 
gal. water or 
.1-.2 lbs./acre 

Mid-June, 618–802 GDD, PPI–
mt. laurel. Mid-July, 1266–1514 
GDD, PPI-Abelia. Mid-
August, 1917–2155 GDD. 

1+  12 

 
9. Lecanium Scales 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Honeydew and sooty mold, dead twigs. Usually two- to three-year-old twigs are attacked. 
% Acres Affected:  
Pest Life Cycles: Most lecanium scales deposit eggs during June or early July. As eggs are laid, the female scales body 
becomes dry and hemispherical. The dead body of the female protects the eggs until they hatch. Emerging crawlers 
migrate to the leaves. In late summer, after shedding their skins one time, the crawlers return to the twigs where they 
will overwinter. Most lecanium scales have only one generation per year. 
Timing of Control: Mid-April to early May for dormant treatment, 35–145 GDD. Last three weeks of July for foliage 
treatment, 1266–1645 GDD, PPI-Abelia, golden rain tree. March or summer imidacloprid soil treatment may be 
effective. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices: Many effective parasites. 
Post-Harvest Control Practices:  
Other Issues: Avoid killing parasites. Thorough scouting is required. Oil can be used as both a dormant and a 
verdant treatment. Summer treatments kill crawlers and settled crawlers. Populations may increase to high levels 
then decrease suddenly after two or more years. Wide host range. Lecanium scales are in the genera Eulecanium, 
Sphaerolecanium, Parthenolecanium, and Mesolecanium. 
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Chemical Controls for Lecanium Scales:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

acephate  
(Orthene TT&O 

97, Orthene TT&O 
75, Address T/O 
75S Address 75 

WSP) 

<5 spray .5 lb./100 gal. 
water 

Dormant treatment - Mid-
April to early May, 35–145 
GDD. Foliage treatment - last 
three weeks of July, 1266–1645 
GDD. PPI-Abelia, golden rain 
tree. 

1+  24 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
<5 spray 1 lb./acre 

Dormant treatment - Mid-
April to early May, 35–145 
GDD. Foliage treatment - last 
three weeks of July, 1266–1645 
GDD. PPI-Abelia, golden rain 
tree. 

1+  12 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

<5 spray .0285 lbs./3 
gal. water 

Dormant treatment - Mid-
April to early May, 35–145 
GDD. Foliage treatment - last 
three weeks of July, 1266–1645 
GDD. PPI-Abelia, golden rain 
tree. 

1+  12 

chlorpyrifos 
(Dursban TNP) <5 spray 1 lb./100 gal. 

water 

Dormant treatment - Mid-
April to early May, 35–145 
GDD. Foliage treatment - last 
three weeks of July, 1266–1645 
GDD. PPI-Abelia, golden rain 
tree. 

1  12 

chlorpyrifos 
(DuraGuard) <5 spray .05-.1 oz./gal. 

Dormant treatment - Mid-
April to early May, 35–145 
GDD. Foliage treatment - last 
three weeks of July, 1266–1645 
GDD. PPI-Abelia, golden rain 
tree. 

1+  24 

cyfluthrin 
(Decathlon 20 WP) <5 spray .38 oz./100 

gal. 

Dormant treatment - Mid-
April to early May, 35–145 
GDD. Foliage treatment - last 
three weeks of July, 1266–1645 
GDD. PPI-Abelia, golden rain 
tree. 

1  NA 

diazinon (DZN 
Diazinon 50W, 
DZN Diazinon 

AG500) 

<5 spray .5 lbs./100 
gal. water 

Dormant treatment - Mid-
April to early May, 35–145 
GDD. Foliage treatment - last 
three weeks of July, 1266–1645 
GDD. PPI-Abelia, golden rain 
tree. 

1+  12 

diazinon (DZN 
Diazinon AG600 

WBC) 
<5 spray 7.4 fl. oz./100 

gal. water 

Dormant treatment - Mid-
April to early May, 35–145 
GDD. Foliage treatment - last 
three weeks of July, 1266–1645 
GDD. PPI-Abelia, golden rain 
tree. 

1+  12 

horticultural oil 
(refined 

petroleum 
25 

spray 
(dormant 
or foliar) 

.99-2.9 
gal./100 gal. 
water 

Dormant treatment - Mid-
April to early May, 35–145 
GDD. Foliage treatment - last 

1+  4 
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distillate) three weeks of July, 1266–1645 

GDD. PPI-Abelia, golden rain 
tree. 

insecticidal soap 
(potassium salts 

of fatty acids) (M-
Pede 49%, 
Olympic 

Insecticidal Soap 
49.52%) 

<5 spray .5-1 gal./100 
gal. water 

Dormant treatment - Mid-
April to early May, 35–145 
GDD. Foliage treatment - last 
three weeks of July, 1266–1645 
GDD. PPI-Abelia, golden rain 
tree. 

1  12 

imidacloprid 
(containers) 

(Marathon 1% 
Granular) 

<5 bulk or 
topical 

.008-.09 
lb./cu. yd. 
(bulk); 
.00035-.0215 
oz./pot 
(topical) 

Dormant treatment - Mid-
April to early May, 35–145 
GDD. Foliage treatment - last 
three weeks of July, 1266–1645 
GDD. PPI-Abelia, golden rain 
tree. March or summer soil 
treatment may be effective. 

1+  12 

imidacloprid 
(containers) 

(Marathon 60 WP) 
<5 soil 

drench 
.0002-.0014 
oz./pot 

March or summer soil 
treatment may be effective. 1+  12 

 
10. Lilac Borer 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Hosts include lilac and privet. Larvae bore into the heartwood of the host and push frass behind 
them out of their entrance. Sunken areas on branches and trunks frequently mark lilac borer entrances. Continual 
infestation can lead to branch dieback and breakage. Heavy infestation can kill trees. Branch dieback, holes, and 
sometimes sawdust collects on bark. 
% Acres Affected:  
Pest Life Cycles: Adults of this insect are clearwing moths. The wasp-like moths are about 12mm long with wings 
folded. Forewings and abdomen are brownish-black, and the wingspan is 26 to 28mm. Mature larvae are about 25mm 
long, white with brown heads. Adults emerge in May and June and lay eggs on bark. Larvae mine the sapwood of 
trees during the summer, pupating the following spring. There is one generation per year. Mature larvae overwinter 
in tunnels under the bark. 
Timing of Control: Mid-May, 200–299 GDD, PPI–flowering dogwood, redbud. Again early June, 400+ GDD. A third 
treatment two weeks later is necessary. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Avoid pruning when moths are present. 
Biological Control Practices: For larval control, spray gallery entrances with entomopathogenic nematodes, 
Steinernema carpocapsae. 
Post-Harvest Control Practices:  
Other Issues: Sex pheromone traps are useful to monitor and determine spray date.  
Chemical Controls for Lilac Borer:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

10 spray .0285 lbs./3 
gal. water 

Mid-May, 200–299 GDD, PPI–
flowering dogwood, redbud. 
Again early June, 400+ GDD. 
A third treatment two weeks 
later. 

3  12 

chlorpyrifos 
(Dursban TNP) 10 spray 1 lb./100 gal. 

water 

Mid-May, 200–299 GDD, PPI–
flowering dogwood, redbud. 
Again early June, 400+ GDD. 

3  12 
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A third treatment two weeks 
later. 

endosulfan 
(Thiodan 3EC, 

Thiodan 50WP) 
<5 spray .5 lbs./100 

gal. water 

Mid-May, 200–299 GDD, PPI–
flowering dogwood, redbud. 
Again early June, 400+ GDD. 
A third treatment two weeks 
later. 

3  24 

permethrin (Astro 
3.2E) <5 spray 

.8-1.6 
lbs./100 gal. 
water 

Mid-May, 200–299 GDD, PPI–
flowering dogwood, redbud. 
Again early June, 400+ GDD. 
A third treatment two weeks 
later. 

3  12 

 
11. Magnolia Scale 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Abundant sooty mold, small leaves, and dead twigs. Vast amounts of honeydew are produced, 
giving the affected plant an untidy, unthrifty appearance because of the sooty mold growing on the honeydew. Its 
principal hosts are Magnolia stellata, M. acuminata, M. quinquepeta, and M. soulangeana. Other species may be attacked, 
but usually with less frequency and degree. Stems of the host plant that are normally light green appear enlarged and 
purple from a massive encrustation. 
% Acres Affected:  
Pest Life Cycles: The magnolia scale, Neolecaniurn cornuparvum (Thro), is the largest scale insect found in the United 
States. The adult female sometimes measures up to 13 mm or more long. The overwintering first-instar nymphs are 
elliptical, dark slate gray with a red-brown median ridge. On each lateral margin there are two spots of white wax 
that mark the ends of the spiracular furrows. They are usually massed on the undersides of the 1- and 2-year old 
twigs. In New York the first molt occurs in late April or May and the second in early June, by which time the insects 
have turned a deep purple. By late August most of the females have produced nymphs that wander about for a short 
time before settling on the new growth of a twig. Here they start the cycle again. In the northeastern United States a 
single generation occurs each year. Females produce living young. 
Timing of Control: April for dormant (oil) treatment, 22–91 GDD, PPI-redbud. October for other insecticides (not oil) 
for crawler stage on branches. Two fall applications 7 to 10 days apart may be needed for severe infestations. 
Yield Losses:  
Regional Differences: It is a native insect distributed throughout the eastern United States. 
Cultural and Physical Control Practices: Reduce plant stress as much as possible. Females can be removed by hand 
in July before crawlers emerge. Prune out severely infested branches. 
Biological Control Practices: Several effective parasites and predators. 
Post-Harvest Control Practices:  
Other Issues: 
Chemical Controls for Magnolia Scale:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

acephate  
(Orthene TT&O 

97, Orthene TT&O 
75, Address T/O 
75S Address 75 

WSP) 

<1 spray .5 lb./100 gal. 
water 

October for crawler stage on 
branches. Two fall applications 
7 to 10 days apart may be 
needed for severe infestations. 

1+  24 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
<1 spray 1 lb./acre 

October for crawler stage on 
branches. Two fall applications 
7 to 10 days apart may be 
needed for severe infestations. 

1+  12 

chlorpyrifos 
(Allpro Dursban <1 spray .0285 lbs./3 

gal. water 
October for crawler stage on 
branches. Two fall applications 1+  12 
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2E, Allpro 

Dursban 4E) 
7 to 10 days apart may be 
needed for severe infestations. 

chlorpyrifos 
(Dursban TNP) <1 spray 1 lb./100 gal. 

water 

October for crawler stage on 
branches. Two fall applications 
7 to 10 days apart may be 
needed for severe infestations. 

1+  12 

chlorpyrifos 
(DuraGuard) <1 spray .05-.1 oz./gal. 

October for crawler stage on 
branches. Two fall applications 
7 to 10 days apart may be 
needed for severe infestations. 

1+  24 

cyfluthrin 
(Decathlon 20 WP) <1 spray .38 oz./100 

gal. 

October for crawler stage on 
branches. Two fall applications 
7 to 10 days apart may be 
needed for severe infestations. 

1+  NA 

diazinon (DZN 
Diazinon 50W, 
DZN Diazinon 

AG500) 

<1 spray .5 lbs./100 
gal. water 

October for crawler stage on 
branches. Two fall applications 
7 to 10 days apart may be 
needed for severe infestations. 

1+  12 

diazinon (DZN 
Diazinon AG600 

WBC) 
<1 spray 7.4 fl. oz./100 

gal. water 

October for crawler stage on 
branches. Two fall applications 
7 to 10 days apart may be 
needed for severe infestations. 

1+  12 

horticultural oil 
(refined 

petroleum 
distillate) 

5 
spray 

(dormant 
or foliar) 

.99-2.9 
gal./100 gal. 
water 

April for dormant treatment, 
22–91 GDD, PPI-redbud. 1+  4 

imidacloprid 
(containers) 

(Marathon 1% 
Granular) 

<1 bulk or 
topical 

.008-.09 
lb./cu. yd. 
(bulk); 
.00035-.0215 
oz./pot 
(topical) 

October for crawler stage on 
branches. Two fall applications 
7 to 10 days apart may be 
needed for severe infestations. 

1+  12 

imidacloprid 
(containers) 

(Marathon 60 WP) <1 soil 
drench 

.0002-.0014 
oz./pot 

October for crawler stage on 
branches. Two fall applications 
7 to 10 days apart may be 
needed for severe infestations. 

1+  12 

insecticidal soap 
(potassium salts 

of fatty acids) (M-
Pede 49%, 
Olympic 

Insecticidal Soap 
49.52%) 

<1 spray, 
drench 

.5-1 gal./100 
gal. water 

October for crawler stage on 
branches. Two fall applications 
7 to 10 days apart may be 
needed for severe infestations. 

1+  12 

malathion 
(Malathion 8 

Flowable, 
Malathion 5EC) 

<1 spray 1.25 lb./100 
gal. water 

October for crawler stage on 
branches. Two fall applications 
7 to 10 days apart may be 
needed for severe infestations. 

1+  12 

malathion 
(Malathion 50EC) <1 spray 8.3 fl. oz./100 

gal. water 

October for crawler stage on 
branches. Two fall applications 
7 to 10 days apart may be 
needed for severe infestations. 

1+  12 

 
12. Maple Bladder Gall Mite 

Type of Pest: Insect 
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Frequency of Occurrence: Annually 
Damage Caused: Numerous bladder galls on upper leaf surface. The maple bladder gall mite, Vasates quadripedes 
(Shimer), is most common on silver maple and red maple. Sometimes leaf distortion occurs in heavy infestations. 
Bladder galls occur on the upper leaf surfaces.  
% Acres Affected:  
Pest Life Cycles: Generally maple gall mites overwinter as adults under bark scales where they are able to withstand 
severe weather conditions. Early in the spring they move to unfolding leaves and begin feeding. Mites causing 
bladder galls feed on the undersides of the leaves. Initially a slight depression results. The leaf then rapidly produces 
a pouch-like gall at that spot, enclosing the mite. An opening remains on the underside of the leaf. The mite continues 
to feed and lay numerous eggs within the gall. Reproduction is prolific, and, as mites mature, they leave the gall and 
continue infesting new foliage. By July, mite activity on the foliage stops. 
Timing of Control: Late April through early May, 58–148 GDD, PPI-boxelder. Mid- to late May, 98–155 GDD, PPI-
redbud. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices: No parasites known, predators unpredictable. 
Post-Harvest Control Practices:  
Other Issues: Oil has the potential for foliar injury immediately following budbreak. 
Chemical Controls for Maple Gall Bladder Mite:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

fluvalinate 
(Mavrik Aquaflow 

2F) 
<1 spray .6-.16 lb./100 

gal. water 

Late April through early May, 
58–148 GDD, PPI-boxelder. 
Mid- to late May, 98–155 GDD, 
PPI-redbud. 

1+  12 

horticultural oil 
(refined 

petroleum 
distillate) 

5 
spray 

(dormant 
or foliar) 

.99-2.9 
gal./100 gal. 
water 

Late April through early May, 
58–148 GDD, PPI-boxelder. 
Mid- to late May, 98–155 GDD, 
PPI-redbud. 

1+  4 

 
13. Oystershell Scale 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: The oystershell scale, Lepidosaphes ulmi (Linnaeus), is a common and important pest of trees and 
shrubs. Weak, unthrifty plants, dead twigs result from oystershell scale infestations. The lilac form typically infest 
ash, willow, poplar, and maple. The apple form infests apple and dogwood as well as poplar. Other frequently 
infested hosts include birch, beech, elm, horse chestnut, linden, mountain ash, pear, plum, sycamore, tuliptree, and 
walnut. Typically the oystershell scale first involves only certain branches or parts of a host. Entire branches may 
become encrusted with scales before other sections of the plant become infested. If this pest is not controlled early, 
large portions of trees are killed. 
% Acres Affected:  
Pest Life Cycles: The "lilac," or banded, form is slightly larger and somewhat later in developing than the "apple," or 
brown, form. The oystershell scale overwinters in the egg stage under the female scale's cover. Eggs hatch in late May. 
From this point in development the life history varies according to host and geographic location. In New England and 
Canada there is one generation per year regardless of host. Under some conditions in Canada eggs are produced 
asexually. 
Timing of Control: April for dormant spray, 7–91 GDD. Late May through mid-June, 363–707 GDD, PPI–ruby horse 
chestnut, beautybush. 
Yield Losses:  
Regional Differences: In the United States it occurs in every state, but more commonly in the North than in the 
South. 
Cultural and Physical Control Practices: Prune out and destroy heavily infested branches. 
Biological Control Practices: Numerous parasites and predators have been recorded from populations of the 
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oystershell scale. They play an important role in naturally reducing heavy populations, but usually they are too late to 
prevent serious damage. Predatory mites feed on eggs and are particularly helpful in the spring. The twice stabbed 
lady beetle, Chilocorus stigma (Say), is an important predator, and when it is abundant in a local area, it is influential in 
preventing scale build-up. Generally, natural enemies are attracted to and develop populations in areas where large 
numbers of scales have already become established. 
Post-Harvest Control Practices:  
Other Issues: Several sprays may be required; those targeting the crawler stage are probably most effective. Dormant 
treatments tend to be most effective. 
Chemical Controls for Oystershell Scale:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
<1 spray 1 lb./acre 

April for dormant spray, 7–91 
GDD. Late May through mid-
June, 363–707 GDD, PPI–ruby 
horse chestnut, beautybush. 

1+  12 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

<1 spray .0285 lbs./3 
gal. water 

April for dormant spray, 7–91 
GDD. Late May through mid-
June, 363–707 GDD, PPI–ruby 
horse chestnut, beautybush. 

1+  12 

chlorpyrifos 
(Dursban TNP) <1 spray 1 lb./100 gal. 

water 

April for dormant spray, 7–91 
GDD. Late May through mid-
June, 363–707 GDD, PPI–ruby 
horse chestnut, beautybush. 

1  12 

chlorpyrifos 
(DuraGuard) <1 spray .05-.1 oz./gal. 

April for dormant spray, 7–91 
GDD. Late May through mid-
June, 363–707 GDD, PPI–ruby 
horse chestnut, beautybush. 

1+  24 

cyfluthrin 
(Decathlon 20 WP) <1 spray .38 oz./100 

gal. 

April for dormant spray, 7–91 
GDD. Late May through mid-
June, 363–707 GDD, PPI–ruby 
horse chestnut, beautybush. 

1  NA 

diazinon (DZN 
Diazinon 50W, 
DZN Diazinon 

AG500) 

<1 spray .5 lbs./100 
gal. water 

April for dormant spray, 7–91 
GDD. Late May through mid-
June, 363–707 GDD, PPI–ruby 
horse chestnut, beautybush. 

1+  12 

diazinon (DZN 
Diazinon AG600 

WBC) 
<1 spray 7.4 fl. oz./100 

gal. water 

April for dormant spray, 7–91 
GDD. Late May through mid-
June, 363–707 GDD, PPI–ruby 
horse chestnut, beautybush. 

1+  12 

horticultural oil 
(refined 

petroleum 
distillate) 

5 
spray 

(dormant 
or foliar) 

.99-2.9 
gal./100 gal. 
water 

April for dormant spray, 7–91 
GDD. Late May through mid-
June, 363–707 GDD, PPI–ruby 
horse chestnut, beautybush. 

1+  4 

insecticidal soap 
(potassium salts 

of fatty acids) (M-
Pede 49%, 
Olympic 

Insecticidal Soap 
49.52%) 

<1 spray, 
drench 

.5-1 gal./100 
gal. water 

April for dormant spray, 7–91 
GDD. Late May through mid-
June, 363–707 GDD, PPI–ruby 
horse chestnut, beautybush. 

1  12 

malathion 
(Malathion 8 

Flowable, 
Malathion 5EC) 

<1 spray 1.25 lb./100 
gal. water 

April for dormant spray, 7–91 
GDD. Late May through mid-
June, 363–707 GDD, PPI–ruby 
horse chestnut, beautybush. 

1  12 
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malathion 
(Malathion 50EC) <1 spray 

16.6 fl. 
oz./100 gal. 
water 

April for dormant spray, 7–91 
GDD. Late May through mid-
June, 363–707 GDD, PPI–ruby 
horse chestnut, beautybush. 

1  12 

 
14. Peachtree Borers 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Tree may be girdled at soil line. Gummosis with frass at root crown. The peachtree borer attacks 
trees in the genus Prunus. The larva of the peachtree borer feeds on the inner bark at the root crown, where it often 
girdles the tree. It behaves much like the larva of other clearwing moths. 
% Acres Affected:  
Pest Life Cycles: Adult males of these clearwing moths are shiny black with a black wedge-shaped anal tuft, a 
wingspan of about 28mm and a black band at the apex of each front wing. Mature larvae are about 31mm long, white 
with brown heads, and five pairs of ventral prolegs. Adults are active from late June to early August. Young larvae 
begin to excavate tunnels in late summer near the tree crown. They overwinter in the tunnels and continue feeding 
again the following spring. There is one generation a year. Larvae overwinter in tunnels. 
Timing of Control: Mid- to late July, 1500–1800 GDD, PPI-abelia, false spirea. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Avoid piling mulch high against the stems of Prunus species as this practice 
seems to attract borer egg laying. 
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Use pheromone lure traps. Do not pile mulch against Prunus stems. 
Chemical Controls for Peachtree Borers:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

5 spray .0855 lbs./3 
gal. water 

Mid- to late July, 1500–1800 
GDD, PPI-abelia, false spirea. 1+  12 

chlorpyrifos 
(Dursban TNP) 5 spray 1 lb./100 gal. 

water 
Mid- to late July, 1500–1800 
GDD, PPI-abelia, false spirea. 1  12 

endosulfan 
(Thiodan 3EC, 

Thiodan 50WP) 
<1 spray .75 lbs./100 

gal. water 
Mid- to late July, 1500–1800 
GDD, PPI-abelia, false spirea. 1+  24 

permethrin (Astro 
3.2E) <1 spray 

.8-1.6 
lbs./100 gal. 
water 

Mid- to late July, 1500–1800 
GDD, PPI-abelia, false spirea. 1  12 

 
15. Twospotted Spider Mite 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Stippled foliage. Webbing can occur in heavy infestations. In addition to infesting a great many 
nonwoody hosts, this species can be a serious pest of several ornamentals. It may cause damage to maple, elm, 
redbud, and has been reported on ash, black locust, and poplar. It is occasionally found on other trees. 
% Acres Affected:  
Pest Life Cycles: The twospotted spider mite, Tetranychus urticae (Koch), is green or greenish yellow with two lateral 
dark spots that are visible when the mite is viewed from above. Overwintering females are orange to orange-red and 
hibernate in ground litter or under bark of trees. Their spots may vary in intensity depending on how recently the 
mite has molted. The spots result from internal accumulation of waste food, hence, recently molted mites may lack or 
have very faint spots. The twospotted mite feeds and reproduces whenever conditions are favorable for plant growth, 
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from earliest spring to late fall. Warm and hot weather favors rapid development and increased feeding and 
reproduction. At 75°F, for example, development from egg hatch to adults takes only 5 days. A female lives 2-4 weeks 
and produces about 100-300 eggs. 
Timing of Control: Late May through mid-June, 363–618 GDD, PPI–Tatarian honeysuckle. Again mid-July through 
mid-August, 1300–2000 GDD, PPI–butterfly bush. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices: Predators may greatly reduce populations. There are no known insect parasites of mites, 
but mites are susceptible to fungal and viral diseases. Insect and mite predators are the most important group of 
natural enemies. A number of mites prey on spider mites, most notably species in the family Phytoseiidae. Some 
investigators consider the phytoseids to be the most effective and widespread predators of injurious plant-feeding 
mites. They prevent increases of potentially destructive mites because they are most effective at low population 
densities. They have been used as effective biological control agents for mite pests in greenhouses and on some crops. 
Amblyseius faliacis (Garman), a phytoseiid mite, has been shown to be a particularly effective predator in nurseries, in 
part because of its ability to develop resistance to the commonly used organophosphate insecticides. 
 Insect predators include lady beetles and certain thrips, true bugs, and lacewing larvae. Stethorus species, for 
example, round black lady beetles, are capable of virtually eliminating spider mite populations. They usually only do 
this once mite populations have peaked and the mite damage has become severe. Applying pesticides against mites 
after damage is severe is especially damaging to lady beetles and other predators. Some of the more recently 
developed pesticides are not as destructive to predaceous mites as they are to predaceous insects. 
Post-Harvest Control Practices:  
Other Issues: Some miticides also kill predatory mites. Monitor plants to check for resurgence of twospotted mites 
after treatment. Hexythiazox may not work well against severe infestations. Populations are favored by hot, dry 
conditions. Dormant applications of oil are not recommended for this pest. 
Chemical Controls for Twospotted Spider Mite:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

abamectin  
(Avid 0.15 EC) 25 spray .005 lbs./100 

gal. water 

Late May through mid-June, 
363–618 GDD, PPI–Tatarian 
honeysuckle. Again mid-July 
through mid-August, 1300–
2000 GDD, PPI–butterfly bush. 

2  12 

bifenazate 
(Floramite) <5 spray 1-2 oz./100 

gal. 

Late May through mid-June, 
363-618 GDD, PPI – Tatarian 
honeysuckle. Again mid-July 
through mid-August, 1300-
2000 GDD, PPI-butterfly bush. 

2  4 

bifenthrin (Talstar 
Nursery Flowables, 
Talstar-N Nursery 

Flowable) 

<5 spray 
.05-.10 
lb./100 gal. 
water 

Late May through mid-June, 
363–618 GDD, PPI–Tatarian 
honeysuckle. Again mid-July 
through mid-August, 1300–
2000 GDD, PPI–butterfly bush. 

2  12 

chlorpyrifos 
(Dursban TNP) <5 spray 

.25-.5 
lbs./100 gal. 
water 

Late May through mid-June, 
363–618 GDD, PPI–Tatarian 
honeysuckle. Again mid-July 
through mid-August, 1300–
2000 GDD, PPI–butterfly bush. 

2  12 

chlorpyrifos 
(DuraGuard) <5 spray .05-.1 oz./gal. 

Late May through mid-June, 
363–618 GDD, PPI–Tatarian 
honeysuckle. Again mid-July 
through mid-August, 1300–
2000 GDD, PPI–butterfly bush. 

2  24 

diazinon (DZN 
Diazinon 50W, <5 spray .5 lbs./100 

gal. water 
Late May through mid-June, 
363–618 GDD, PPI–Tatarian 2  12 
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DZN Diazinon 

AG500) 
honeysuckle. Again mid-July 
through mid-August, 1300–
2000 GDD, PPI–butterfly bush. 

diazinon (DZN 
Diazinon AG600 

WBC) 
<5 spray 7.4 fl. oz./100 

gal. water 

Late May through mid-June, 
363–618 GDD, PPI–Tatarian 
honeysuckle. Again mid-July 
through mid-August, 1300–
2000 GDD, PPI–butterfly bush. 

2  12 

dicofol (Kelthane 
35 WP, Kelthane 

T/O 50W) 
<5 spray 

.25-.5 
lbs./100 gal. 
water 

Late May through mid-June, 
363–618 GDD, PPI–Tatarian 
honeysuckle. Again mid-July 
through mid-August, 1300–
2000 GDD, PPI–butterfly bush. 

2  12 

fluvalinate 
(Mavrik Aquaflow 

2F) 
<5 spray .6-.16 lb./100 

gal. water 

Late May through mid-June, 
363–618 GDD, PPI–Tatarian 
honeysuckle. Again mid-July 
through mid-August, 1300–
2000 GDD, PPI–butterfly bush. 

2  12 

hexythiazox 
(Hexygon DF) <5 spray 

.03-.06 
lb./100 gal. 
water 

Late May through mid-June, 
363–618 GDD, PPI–Tatarian 
honeysuckle. Again mid-July 
through mid-August, 1300–
2000 GDD, PPI–butterfly bush. 

2  12 

horticultural oil 
(refined 

petroleum 
distillate) 

<5 
spray 

(dormant 
or foliar) 

.99-2.9 
gal./100 gal. 
water 

Late May through mid-June, 
363–618 GDD, PPI–Tatarian 
honeysuckle. Again mid-July 
through mid-August, 1300–
2000 GDD, PPI–butterfly bush. 

2  4 

insecticidal soap 
(potassium salts 

of fatty acids) (M-
Pede 49%, 
Olympic 

Insecticidal Soap 
49.52%) 

<5 spray, 
drench 

.5-1 gal./100 
gal. water 

Late May through mid-June, 
363–618 GDD, PPI–Tatarian 
honeysuckle. Again mid-July 
through mid-August, 1300–
2000 GDD, PPI–butterfly bush. 

2  12 

lambda- 
cyhalothrin 

(Scimitar GC 0.88 
EC) 

<5 spray 
.02-.03 
lb./100 gal. 
water 

Late May through mid-June, 
363–618 GDD, PPI–Tatarian 
honeysuckle. Again mid-July 
through mid-August, 1300–
2000 GDD, PPI–butterfly bush. 

2  24 

pyridaben 
(Sanmite 75WP) <5 spray 3 oz./100 gal. 

water 

Late May through mid-June, 
363–618 GDD, PPI–Tatarian 
honeysuckle. Again mid-July 
through mid-August, 1300–
2000 GDD, PPI–butterfly bush. 

2  12 

 
16. White Prunicola Scale 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: White coating on trunk and twigs, yellowing and premature leaf drop, dieback. The white 
prunicola scale is most frequently encountered on Japanese flowering cherry (Prunus serrulata), Ligustrum species, and 
Syringa species. 
% Acres Affected:  
Pest Life Cycles: The white prunicola scale is closely related to the white peach scale. White prunicola scale cannot be 
casually differentiated from the white peach scale. The scale overwinters as an adult female. Each female produces 
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more than 100 eggs. Since the eggs of any one generation are laid during a period extending over 1 month, the 
crawlers also emerge over a similar length of time. Female embryos are coral; male embryos are whitish pink. The 
color difference remains distinct through the crawler stage until the end of the first instar. In the adult stage, the cover 
of the male scale is bright white and about 2.0 to 2.5 mm long. The female scale is larger, but gray, and thus, less 
conspicuous. Infestations appear more intense during periods when males mature. There are biological and 
behavioral differences that help differentiate the white prunicola scale from the white peach scale. The prunicola 
scale's seasonal activities occur 2 weeks or more later than those of the white peach scale and persist for the entire 
season. There are two generations per year in New York. 
Timing of Control: April, 35–145 GDD. Again, mid-June through early July, 707–1151 GDD, PPI–mt. laurel, Tilia 
cordata. 
Yield Losses:  
Regional Differences: White prunicola scale is more common in temperate climatic zones. 
Cultural and Physical Control Practices: Prune out heavily infested limbs that are showing dieback. Remove 
accessible white patches on healthy trees by scrubbing. 
Biological Control Practices: Predators and parasites are abundant but not reliable. 
Post-Harvest Control Practices:  
Other Issues: Oil can be used for dormant as well as verdant sprays. Oil should not be applied in late fall. Late-
summer applications of insecticidal soap are reported to have worked well. 
Chemical Controls for White Prunicola Scale:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

acephate  
(Orthene TT&O 

97, Orthene TT&O 
75, Address T/O 
75S Address 75 

WSP) 

<1 spray .25 lb./100 
gal. water 

April, 35–145 GDD. Again, 
mid-June through early July, 
707–1151 GDD, PPI–mt. laurel, 
Tilia cordata. 

1+  24 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
<1 spray 1 lb./acre 

April, 35–145 GDD. Again, 
mid-June through early July, 
707–1151 GDD, PPI–mt. laurel, 
Tilia cordata. 

1+  12 

cyfluthrin 
(crawler stage) 

(Decathlon 20 WP) 
<1 spray .38 oz./100 

gal. 

April, 35–145 GDD. Again, 
mid-June through early July, 
707–1151 GDD, PPI–mt. laurel, 
Tilia cordata. 

1  NA 

horticultural oil 
(refined 

petroleum 
distillate) 

5 
spray 

(dormant 
or foliar) 

.99-2.9 
gal./100 gal. 
water 

April, 35–145 GDD. Again, 
mid-June through early July, 
707–1151 GDD, PPI–mt. laurel, 
Tilia cordata. 

1+  4 

insecticidal soap 
(potassium salts 

of fatty acids) (M-
Pede 49%, 
Olympic 

Insecticidal Soap 
49.52%) 

<1 spray, 
drench 

.5-1 gal./100 
gal. water 

April, 35–145 GDD. Again, 
mid-June through early July, 
707–1151 GDD, PPI–mt. laurel, 
Tilia cordata. 

1  12 

 
 
B. Less Common 

 
1. Cottony Maple Leaf Scale 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Honeydew and sooty mold on leaves of branches, twig dieback, premature loss of foliage. Cottony 
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egg masses on twigs or under leaves.  
% Acres Affected:  
Pest Life Cycles: Before egg sacs begin to form, the adult female is maroon, with a mid-dorsal keel that is yellow-
brown. Partially grown nymphs feed on twigs and branches of the host tree and later overwinter at their feeding sites. 
In April the males mature and mate with immature females. In May the mature females migrate to the host's leaves, 
where they lay their eggs in a white ovisac. On the average, the egg masses (ovisacs) contain more than 2500 eggs. 
After hatching, usually by the end of June, the nymphs scatter over several leaves and settle along midribs and larger 
veins. The young scales are pale green. They remain on the leaves until autumn, when they migrate to the bark where 
they overwinter. One generation occurs each year. 
Timing of Control: Spring dormant treatments with oil. Late June and July, 802-1265 GDD for crawlers.  
Yield Losses:  
Regional Differences: The cottony maple leaf scale, Pulvinaria acericola (Walsh & Riley), occurs primarily on maples 
throughout most of the eastern United States, as well as in Iowa. It has also been reported in some western states and 
in southern Canada. 
Cultural and Physical Control Practices:  
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Biological Control Practices: Several effective parasites and predators, including lady beetles. Several parasites and 
predators of cottony maple leaf scale have been recorded but their effectiveness in controlling pest populations has 
not been studied. 
Post-Harvest Control Practices:  
Other Issues: Hosts other than the maple include dogwood; honeysuckle; and sourgum, Nyssa sylvatica. Maples 
sensitive to oil should not be treated during the dormant season. One treatment with good coverage is often adequate. 
Chemical Controls for Cottony Maple Leaf Scale:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

acephate  
(Orthene TT&O 

97, Orthene TT&O 
75, Address T/O 
75S Address 75 

WSP) 

15 spray .5 lb./100 gal. 
water 

Late June and July, 802-1265 
GDD for crawlers. Apply as 
insects appear. Repeat as 
necessary at 2-week intervals. 

1+  24 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
<5 spray 1 lb./acre Late June and July, 802-1265 

GDD for crawlers. 1+  12 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

15 spray .0285 lbs./3 
gal. water 

Late June and July, 802-1265 
GDD for crawlers. Apply 
when pest first appears and 
then at 7-10 intervals as 
needed 

1+  12 

chlorpyrifos 
(Dursban TNP) 15 spray 1 lb./100 gal. 

water 

Late June and July, 802-1265 
GDD for crawlers. Apply 
when crawlers or first two 
stages of settled nymphs are 
present. 

1  12 

chlorpyrifos 
(DuraGuard) <5 spray .05-.1 oz./gal. Late June and July, 802-1265 

GDD for crawlers. 1+  24 

cyfluthrin 
(Decathlon 20 WP) <5 spray .38 oz./100 

gal. 
Late June and July, 802-1265 
GDD for crawlers. 1  NA 

diazinon (DZN 
Diazinon AG500) <5 spray .5 lbs./100 

gal. water 
Late June and July, 802-1265 
GDD for crawlers. 1+  12 

diazinon (DZN 
Diazinon AG600 

WBC) 
<5 spray 7.4 fl. oz./100 

gal. water 
Late June and July, 802-1265 
GDD for crawlers. 1+  12 

horticultural oil 
(refined 

petroleum 
distillate) 

40 
spray 

(dormant 
or foliar) 

.99-2.9 
gal./100 gal. 
water 

Late June and July, 802-1265 
GDD for crawlers. 1+  4 

imidacloprid 
(containers) 

(Marathon 1% 
Granular) 

<5 bulk or 
topical 

.008-.09 
lb./cu. yd. 
(bulk); 
.00035-.0215 
oz./pot 
(topical) 

Late June and July, 802-1265 
GDD for crawlers. 1+  12 

imidacloprid 
(containers) 

(Marathon 60 WP) 
<5 soil 

drench 
.0002-.0014 
oz./pot 

Late June and July, 802-1265 
GDD for crawlers. 1+  12 

insecticidal soap 
(potassium salts 

of fatty acids) (M-
Pede 49%, 

10 spray, 
drench 

.5-1 gal./100 
gal. water 

Late June and July, 802-1265 
GDD for crawlers. 1  12 
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Olympic 

Insecticidal Soap 
49.52%) 
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2. European Red Mite 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Discolored, often bronzed, foliage 
% Acres Affected:  
Pest Life Cycles: The European red mite, Panonychus u1mi (Koch), may have as many as seven generations a year in 
some areas. Eggs overwinter on the bark of branches and larger limbs, sometimes by the tens of thousands on apple 
trees. Eggs begin to hatch in late April. Subsequent generations lay eggs on the foliage, where the mites feed until late 
summer. Eggs, young mites, and adults are brick red. 
Timing of Control: Dormant treatment throughout April, 7–58 GDD. Late May through June, repeat as needed at 10-
day intervals, 240–810 GDD 
Yield Losses:  
Regional Differences: The European red mite occurs widely in the Northeast and Northwest, primarily on plants in 
the Rosaceae family, especially Crataegus, Malus, and Prunus. It has also been reported as a pest of almond, black 
locust, buckthorn, elm, mountain ash, and walnut. 
Cultural and Physical Control Practices:  
Biological Control Practices: Several effective predators are available. The phytoseiid mite Amblyeius fallacis has the 
potential of providing biological control. 
Post-Harvest Control Practices:  
Other Issues:  
Chemical Controls for European Red Mite:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

abamectin  
(Avid 0.15 EC) 5 spray .005 lbs./100 

gal. water 

Dormant treatment -April, 7–
58 GDD. Late May through 
June, repeat as needed at 10-
day intervals, 240–810 GDD. 

1+  12 

bifenazate 
(Floramite) 5 spray 1-2 oz./100 

gal. water 

Dormant treatment -April, 7–
58 GDD. Late May through 
June, repeat as needed at 10-
day intervals, 240–810 GDD. 

1  4 

bifenthrin (Talstar 
Nursery Flowables, 
Talstar-N Nursery 

Flowable) 

<1 spray 05-.10 lb./100 
gal. water 

Dormant treatment -April, 7–
58 GDD. Late May through 
June, repeat as needed at 10-
day intervals, 240–810 GDD. 

1  12 

diazinon (DZN 
Diazinon 50W, 
DZN Diazinon 

AG500) 

<1 spray .5 lbs./100 
gal. water 

Dormant treatment -April, 7–
58 GDD. Late May through 
June, repeat as needed at 10-
day intervals, 240–810 GDD. 

1+  12 

diazinon (DZN 
Diazinon AG600 

WBC) 
<1 spray 7.4 fl. oz./100 

gal. water 

Dormant treatment -April, 7–
58 GDD. Late May through 
June, repeat as needed at 10-
day intervals, 240–810 GDD. 

1+  12 

dicofol (Kelthane 
35 WP, Kelthane 

T/O 50W) 
<1 spray 

.25-.5 
lbs./100 gal. 
water 

Dormant treatment -April, 7–
58 GDD. Late May through 
June, repeat as needed at 10-
day intervals, 240–810 GDD. 

1+  12 

fluvalinate 
(Mavrik Aquaflow 

2F) 
<1 spray .6-.16 lb./100 

gal. water 

Dormant treatment -April, 7–
58 GDD. Late May through 
June, repeat as needed at 10-
day intervals, 240–810 GDD. 

1+  12 

hexythiazox 
(Hexygon DF) <1 spray 

.03-.06 
lb./100 gal. 
water 

Dormant treatment -April, 7–
58 GDD. Late May through 
June, repeat as needed at 10-

1  12 
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day intervals, 240–810 GDD. 

horticultural oil 
(refined 

petroleum 
distillate) 

<1 
spray 

(dormant 
or foliar) 

.99-2.9 
gal./100 gal. 
water 

Dormant treatment -April, 7–
58 GDD. Late May through 
June, repeat as needed at 10-
day intervals, 240–810 GDD. 

1+  4 

insecticidal soap 
(potassium salts 

of fatty acids) (M-
Pede 49%, 
Olympic 

Insecticidal Soap 
49.52%) 

<1 spray, 
drench 

.5-1 gal./100 
gal. water 

Dormant treatment -April, 7–
58 GDD. Late May through 
June, repeat as needed at 10-
day intervals, 240–810 GDD. 

1  12 

pyridaben 
(Sanmite 75WP) <1 spray 3 oz./100 gal. 

water 

Dormant treatment -April, 7–
58 GDD. Late May through 
June, repeat as needed at 10-
day intervals, 240–810 GDD. 

1+  12 

 
3. Forest Tent Caterpillar 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Defoliated or partially defoliated trees. The forest tent caterpillar is a major defoliator of deciduous 
trees. Other hosts include sweetgum, various species of oak, birch, ash, maple, elm, and basswood. The larvae of the 
forest tent caterpillar, Malacosoma disstria (Hubner), construct a silken mat on the trunk or a branch of the host tree. 
From there they forage in all directions but begin by concentrating on one branch at a time. 
% Acres Affected:  
Pest Life Cycles: The egg masses encircle twigs and are coated with a varnish-like substance called spumaline, but 
they are square at the ends. Overwintering takes place as a fully developed embryo inside the egg shell. When they 
hatch, the larvae tend to migrate high in the tree where they feed on expanding flower and leaf buds. After the buds 
open, larvae feed on foliage. They are gregarious during early instars. At molting time they form the silken mats, 
usually on the tree trunk. Pupation occurs in pale yellow cocoons often spun in folded leaves and attached to any 
nearby vegetation and occasionally to buildings. The adult is a tan moth, about 40 mm long with two dark brown 
oblique stripes on each forewing. Flight and mating activities begin in late afternoon and continue through most of 
the night. Moths are attracted to lights at night. There is one generation each year. 
Timing of Control: Mid- to late May, 192-363 GDD. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Prune off or remove egg masses by early spring. 
Biological Control Practices: Parasites are often abundant. Several microorganisms are effective control agents. 
Parasites are often abundant in populations of forest tent caterpillars, possibly accounting for the cyclic nature of 
outbreaks. Parasites include a fly, Sarcophaga aldrichi (Parker), and several parasitic wasps. S. aldrichi can be so 
abundant that it becomes almost as much of a nuisance as the caterpillar. A polyhedrosis viral disease also occurs in 
nature and may play a major role in reducing populations of forest tent caterpillars. Bacillus thuringiensis is a good 
microbial means of caterpillar control.  
Post-Harvest Control Practices:  
Other Issues: Cyclic populations bring on severe defoliation. Many deciduous hosts. Forest tent caterpillars do not 
make large webs. Treatment of the nursery perimeter is used to provide preventative control. 
Chemical Controls for Forest Tent Caterpillar:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

acephate  
(Orthene TT&O 

97, Orthene TT&O 
75, Address T/O 
75S Address 75 

<5 spray .25 lb./100 
gal. water 

Mid- to late May, 192-363 
GDD. 1  24 
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WSP) 

Bacillus 
thuringiensis 

subsp. kurstaki 
(Dipel Pro DF) 

<5 spray 
.026-.103 
lbs./100 gal. 
water 

Mid- to late May, 192-363 
GDD. 1  4 

Bacillus 
thuringiensis 

subsp. kurstaki 
(Crymax WDG, 

Javelin WG) 

<5 spray .009-.3 
lbs./acre 

Mid- to late May, 192-363 
GDD. 1  4 

bifenthrin (Talstar 
Nursery Flowables, 
Talstar-N Nursery 

Flowable) 

<5 spray 
.03-.05 
lb./100 gal. 
water 

Mid- to late May, 192-363 
GDD. 1  12 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
25 spray 1 lb./acre Mid- to late May, 192-363 

GDD. 1+  12 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

<5 spray .0078 lbs./3 
gal. water 

Mid- to late May, 192-363 
GDD. 1+  12 

chlorpyrifos 
(Dursban TNP) <5 spray 

.25-.5 
lbs./100 gal. 
water 

Mid- to late May, 192-363 
GDD. 1+  12 

cyfluthrin 
(Decathlon 20 WP) <5 spray .38 oz./100 

gal. 
Mid- to late May, 192-363 
GDD. 1  NA 

diazinon (DZN 
Diazinon 50W, 
DZN Diazinon 

AG500) 

- spray 1.5 lbs./100 
gal. water 

Mid- to late May, 192-363 
GDD. 1+  12 

diazinon (DZN 
Diazinon AG600 

WBC) 
- spray 

21.4 fl. 
oz./100 gal. 
water 

Mid- to late May, 192-363 
GDD. 1+  12 

diflubenzuron 
(Dimilin 4L, 

Dimilin 25W) 
- spray .03-.13 

lbs./acre 
Mid- to late May, 192-363 
GDD. 1+  12 

fluvalinate 
(Mavrik Aquaflow 

2F) 
<5 spray .6-.16 lb./100 

gal. water 
Mid- to late May, 192-363 
GDD. 1+  12 

lambda- 
cyhalothrin 

(Scimitar GC 0.88 
EC) 

<5 spray 
.01-.03 
lb./100 gal. 
water 

Mid- to late May, 192-363 
GDD. 1+  24 

permethrin (Astro 
3.2E) <5 spray or 

broadcast 

.1-.2 lbs./100 
gal. water or 
.1-.2 lbs./acre 

Mid- to late May, 192-363 
GDD. 1+  12 

spinosad 
(Conserve 1SC) <5 spray .05 lb./100 

gal. water 
Mid- to late May, 192-363 
GDD. 1+  4 

spinosad (SpinTor 
2SC) <5 spray .031-.125 

lb./acre 
Mid- to late May, 192-363 
GDD. 1+  4 

 
4. Gypsy Moth 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Shot holes in leaves and defoliated or partially defoliated trees. Larvae feed on a number of hosts. 
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Preferred are leaves of apple, alder, basswood, hawthorn, oaks, some poplars, and willows. Less preferred hosts 
include elm, black gum, hickories, maples, and sassafras. A few larvae from a massive population may occasionally 
feed on beech, hemlock, white cedar, pines, and spruce. Species rarely fed on are ash, balsam fir, butternut, black 
walnut, catalpa, red cedar, dogwood, holly, locust, sycamore, and tuliptree. Oaks suffer from the gypsy moth's attack 
more than other species. Most deciduous trees can withstand one or two consecutive years of defoliation before 
severe decline or death occurs. Conifers will die after one complete defoliation. 
% Acres Affected:  
Pest Life Cycles: Adult gypsy moths are rather large; the wingspan of the female is about 5 cm. The male is dark 
brown and the female nearly white, with wavy, blackish bands across the forewings. Eggs are deposited on tree 
trunks, tree branches, fences, buildings, or other suitable places in masses of 100 to 600 or more. The eggs are covered 
with a dense mass of tan or buff-colored hairs. The individual eggs are pellet-like and range from brown to black. 

The larvae hatch from early April to late May, with peak hatch coinciding with the flowering of shadbush. The 
tiny larva often remains on the egg mass for several days before climbing the tree to feed. It then spins a silken thread, 
suspends itself from a leaf, and is swayed back and forth by light breezes. If the wind velocity is great enough, it may 
become airborne. In a wooded area, the wind may carry a larva several hundred yards. In open terrain, larvae are 
transported several miles. The larva at this stage is hairy and basically dark. When fully grown, it may be up to 5.5 cm 
long. 
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 As the larva matures, its feeding habits change. It feeds at night and descends from the tree to take refuge in 
shady places. On a heavily infested tree it may continue to feed throughout the daylight hours. The larval stage lasts 
about 7 weeks. After it has completed feeding, the larva finds a sheltered place and pupates in a brownish black 
pupal case. Pupal cases are often found on the bole of the host tree in clusters accompanied by molted "skins" of the 
last caterpillar instar. 

Moths begin to emerge about the middle of July; males appearing several days earlier than females. The female 
does not fly; she crawls to an elevated place and emits a sex attractant (pheromone), which volatilizes and is carried in 
the air. With the proper wind conditions, the odor will be detectable and attractive to a male moth for a distance of 
about 1 mile (1 .6 km). After mating and depositing eggs, the adults soon die without feeding. 
Timing of Control: Late April through early June, 90–448 GDD 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Monitor and remove egg masses in winter. 
Biological Control Practices: There are several introduced and native parasites. Important parasites and predators 
from Europe and Asia have been reared and released, with some success. The major parasites are Ooencyrtus kuvanae 
(Howard); an egg parasite, Blepharipa pratensis (Meigen), a fly parasite of the caterpillar; and Calosoma sycophanta 
(Linnaeus), a predatory beetle.  
Post-Harvest Control Practices:  
Other Issues: Damaging populations occur in five- to seven-year cycles. Best control is obtained when directed to 
young larvae. Pheromone traps are useful for monitoring moths.  
Chemical Controls for Gypsy Moth:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

acephate (larvae) 
(Orthene TT&O 

97, Orthene TT&O 
75, Address T/O 
75S Address 75 

WSP) 

- spray .5 lb./100 gal. 
water 

Late April through early June, 
90–448 GDD 1  24 

Bacillus 
thuringiensis 

subsp. kurstaki 
(Dipel Pro DF) 

<5 spray 
.026-.103 
lbs./100 gal. 
water 

Late April through early June, 
90–448 GDD 1  4 

Bacillus 
thuringiensis 

subsp. kurstaki 
(Crymax WDG, 

Javelin WG) 

<5 spray .009-.3 
lbs./acre 

Late April through early June, 
90–448 GDD 1  4 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
20 spray .68 - 1 

lb./acre 
Late April through early June, 
90–448 GDD 1+  12 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

<5 spray .014 lbs./3 
gal. water 

Late April through early June, 
90–448 GDD 1  12 

chlorpyrifos 
(Dursban TNP) <5 spray .5 lbs./100 

gal. water 
Late April through early June, 
90–448 GDD 1  NA 

cyfluthrin 
(Decathlon 20 WP) <5 spray .26 oz./100 

gal. 
Late April through early June, 
90–448 GDD 1  NA 

diflubenzuron 
(Dimilin 4L, 

Dimilin 25W) 
<5 spray .02-.06 

lbs./acre 
Late April through early June, 
90–448 GDD 1+  12 

fluvalinate 
(Mavrik Aquaflow 

2F) 
<5 spray .6-.16 lb./100 

gal. water 
Late April through early June, 
90–448 GDD 1+  12 
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lambda- 

cyhalothrin 
(larvae) (Scimitar 

GC 0.88 EC) 

<5 spray 
.01-.03 
lb./100 gal. 
water 

Late April through early June, 
90–448 GDD 1+  24 

permethrin (Astro 
3.2E) <5 spray or 

broadcast 

.1-.2 lbs./100 
gal. water or 
.1-.2 lbs./acre 

Late April through early June, 
90–448 GDD 1+  12 

spinosad (larvae 
only) (Conserve 

1SC) 
<5 spray .05 lb./100 

gal. water 
Late April through early June, 
90–448 GDD 1+  4 

spinosad (larvae 
only) (SpinTor 

2SC) 
<5 spray .031-.125 

lb./acre 
Late April through early June, 
90–448 GDD 1+  4 

 
5. Honeylocust Spider Mite 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Stippled, yellow discoloration of leaflets, especially on the underside; browning and dropping of 
leaflets. Each spider mite has a pair of needlelike mouthparts, called chelicerae, which can be thrust in and out to 
rupture cells of the host leaf tissue. After the cells are pierced, the oral opening is placed over the wound and the 
fluids are sucked out. The feeding action causes fine stippling or flecking of the foliage. Where large populations 
attack, injured and chlorotic areas coalesce and large portions of the leaf, often the entire leaf, become yellow or 
bronzed. It is not uncommon to find hundreds of egg shells, cast "skins," eggs, and mites on a single leaf. 
% Acres Affected:  
Pest Life Cycles: Many generations may occur in a single season. Adult females may live for several weeks, laying 
many eggs daily and several hundred in a lifetime. An individual mite can develop from egg to adult in just a few 
days, accounting for the very rapid build-up of extremely large and damaging populations. A single female and her 
progeny may occupy only 6.5 sq cm of leaf surface in a single generation. Adults overwinter in clusters in bark. 
Timing of Control: June, 912–1514 GDD. Late September to early October. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: It has been observed that the accumulation of dust and dirt on the foliage 
tends to favor an increase in many mite populations. The destruction of mite predators by certain chemical treatments 
also contributes to mite population build-up. Nutritional condition of foliage, particularly high nitrogen levels, also 
enhances populations and suggests a potential method for population management.  
Biological Control Practices: Predatory mites are usually active. 
Post-Harvest Control Practices:  
Other Issues: Severe infestations have been observed to develop on plants treated with certain insecticides, even 
where elimination of predators was not the cause. Reasons for this phenomenon are not yet well understood. 
Chemical Controls for Honeylocust Spider Mite:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

abamectin  
(Avid 0.15 EC) <5 spray .005 lbs./100 

gal. water 
June, 912–1514 GDD. Late 
September to early October. 1+  12 

bifenthrin (Talstar 
Nursery Flowables, 
Talstar-N Nursery 

Flowable) 

<5 spray 
.05-.10 
lb./100 gal. 
water 

June, 912–1514 GDD. Late 
September to early October. 1  12 

fluvalinate 
(Mavrik Aquaflow 

2F) 
10 spray .6-.16 lb./100 

gal. water 
June, 912–1514 GDD. Late 
September to early October. 1+  12 

hexythiazox 
(Hexygon DF) <5 spray 

.03-.06 
lb./100 gal. 
water 

June, 912–1514 GDD. Late 
September to early October. 1  12 
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horticultural oil 

(refined 
petroleum 
distillate) 

10 
spray 

(dormant 
or foliar) 

.99-2.9 
gal./100 gal. 
water 

June, 912–1514 GDD. Late 
September to early October. 1+  4 

insecticidal soap 
(potassium salts 

of fatty acids) (M-
Pede 49%, 
Olympic 

Insecticidal Soap 
49.52%) 

<5 spray, 
drench 

.5-1 gal./100 
gal. water 

June, 912–1514 GDD. Late 
September to early October. 1  12 
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6. Imported Willow Leaf Beetle 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Skeletonized and notched leaves. Most species of willow are acceptable as food, although some are 
more frequently attacked than others. Air pollution studies suggest that leaves exposed to excessive ozone are 
preferred. Salix nigra, S. lucida, S. alba, and S. interior are important willow hosts. The Lombardy poplar and eastern 
cottonwood are also food plants of the willow leaf beetle. The larva causes the most damage to the plant by chewing 
the leaf , exposing a network of leaf veins. The adult chews holes or notches in the foliage. When abundant, this insect 
can turn a beautiful ornamental willow into an unsightly plant. 
% Acres Affected:  
Pest Life Cycles: The adults vary from nearly black to greenish blue. They hibernate under loose bark or in other 
protected places on the tree trunk. In the spring, shortly after the leaf buds open, they emerge to feed on foliage and 
lay eggs. Their glossy, pale yellow eggs are laid in irregular masses on the undersides of leaves. These eggs hatch in a 
few days and the blackish larvae begin feeding on the undersides of leaves. Later they may be found on the leaf’s 
upper or lower surfaces. In 3 to 4 weeks the larvae transform into pupae, which are about 10 mm long, are yellowish 
brown, and have dark markings. They remain as pupae for a short while, then transform into adults. There are two or 
three generations of imported willow leaf beetle. 
Timing of Control: Last half of May and early June, 192–448 GDD.  
Yield Losses:  
Regional Differences: It is often abundant in New England, the Atlantic coast states, and eastern Canada. Recent 
records report it as far west as Michigan. 
Cultural and Physical Control Practices:  
Biological Control Practices: Several parasites. The pupal parasite is effective in population control. 
Post-Harvest Control Practices:  
Other Issues: Avoid pesticide treatment during pupal stage. 
Chemical Controls for Imported Willow Leaf Beetle: 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
<5 spray 1 lb./acre Last half of May and early 

June, 192–448 GDD. 1+  12 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

10 spray 
.014 to .0285 
lbs./3 gal. 
water 

Last half of May and early 
June, 192–448 GDD. 1+  12 

chlorpyrifos 
(Dursban TNP) 10 spray 8 lbs./100 

gal. water 
Last half of May and early 
June, 192–448 GDD. 1  12 

spinosad 
(Conserve 1SC) <5 spray .05 lb./100 

gal. water 
Last half of May and early 
June, 192–448 GDD. 1+  4 

 
7. Japanese Beetle 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Skeletonized foliage. Both beetles and larvae seriously injure plants. Grub injury may be unnoticed 
until the plants are badly damaged, often beyond recovery. The roots of premium grasses seem to be the choice food 
for grubs, but they may also consume young roots of woody ornamental nursery stock. The adults feed on nearly 300 
species of plants. Upon emergence, they usually first feed on the foliage and flowers of low growing plants such as 
roses, grapes, and shrubs and later they feed on tree foliage. On tree leaves, beetles eat the tissue between the veins, 
leaving a lacelike skeleton. At a distance severely injured trees appear to have been scorched by fire. The beetles 
completely consume rose petals and leaves with delicate veins. They are most active during the warmest parts of the 
day and prefer to feed on plants that are fully exposed to the sun. Flowering crabapple, flowering cherry, Japanese 
maple, Norway maple, gray birch, sycamore, pussy willow, linden (Tilia tomentosa is somewhat resistant), elm, and 
others are preferred hosts. Beetles have not been observed feeding on dogwood. 
% Acres Affected:  
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Pest Life Cycles: The Japanese beetle overwinters in the northeastern states in the soil below the frost line as a 
partially grown grub. In the spring the grub resumes feeding, primarily on the roots of grasses and then pupates near 
the soil surface. Adults begin to emerge about the first week of July in upstate New York, southern Vermont, and 
New Hampshire. The adults fly to trees, shrubs, or other food plants to feed. Beetles live for 30 to 45 days. After 
mating, they lay eggs in small groups in the ground at a depth of 2.5 to10 cm. Each female is capable of laying 40 to 60 
eggs. The eggs hatch in about 2 weeks. The young grubs feed on fine rootlets until cold weather drives them deep into 
the soil. 
Timing of Control: July through mid-August, 1029–2154 GDD for foliar sprays. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices: There are several effective parasites. Naturally occurring microorganisms that reduce 
grub populations include pathogenic fungi, protozoans, and nematodes. Important parasitic insects include Tiphia 
vernalis (Rohwer) and T. popilliavora (Rohwer), both of which are wasps. A parasitic fly, Hypercteina aldrichi (Mesnil), 
attacks adult Japanese beetles in New England. In Massachusetts and Connecticut the rates of parasitism have 
reached 30%. Birds and toads eat large numbers of Japanese beetle adults as well as grubs. Moles, shrews, and skunks 
also eat large quantities of grubs. 
Post-Harvest Control Practices:  
Other Issues: Pheromone and other attractants are available yet counterproductive unless they used over a 
community-wide area. 
Chemical Controls for Japanese Beetle: For adults. For foliar sprays, may need several applications. 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

acephate  
(Orthene TT&O 

97, Orthene TT&O 
75, Address T/O 
75S Address 75 

WSP) 

10 spray 1 lb./100 gal. 
water 

Applied as needed July 
through mid-August, 1029–
2154 GDD. 

1+  24 

bifenthrin (Talstar 
Nursery Granular 

2%) 
<5 soil 

incorp. 
.3-.9 lb./cu. 
ft. 

July through mid-August, 
1029–2154 GDD. 1  12 

bifenthrin (Talstar 
Nursery Flowables, 
Talstar-N Nursery 

Flowable) 

<5 spray 
.05-.10 
lb./100 gal. 
water 

July through mid-August, 
1029–2154 GDD. 1  12 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
15 spray 1 lb./acre July through mid-August, 

1029–2154 GDD. 1+  12 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

<5 spray .228 lbs./3 
gal. water 

July through mid-August, 
1029–2154 GDD. 1+  12 

chlorpyrifos 
(Dursban TNP) <5 spray 8 lbs./100 

gal. water 
July through mid-August, 
1029–2154 GDD. 1+  12 

chlorpyrifos 
(DuraGuard) <5 spray .05-.1 oz./gal. July through mid-August, 

1029–2154 GDD. 1+  24 

cyfluthrin (adult) 
(Decathlon 20 WP) <5 spray .38 oz./100 

gal. 
July through mid-August, 
1029–2154 GDD. 1  NA 

imidacloprid 
(containers) 

(Marathon 1% 
Granular) 

<5 bulk or 
topical 

.008-.09 
lb./cu. yd. 
(bulk); 
.00035-.0215 
oz./pot 
(topical) 

July through mid-August, 
1029–2154 GDD. 1+  12 



 

Version: 06-22-04 

Crop Profile: Nursery Ornamentals – 36
imidacloprid 
(containers) 

(Marathon 60 WP) 
<5 soil 

drench 
.0002-.0014 
oz./pot 

July through mid-August, 
1029–2154 GDD. 1+  12 

imidacloprid 
(field) (Marathon 

1% Granular) 
<5 banded .45 oz. /1000 

ft. of row 
July through mid-August, 
1029–2154 GDD. 1+  12 

imidacloprid 
(field) (Marathon 

60 WP) 
<5 banded .42 oz./1000 

ft of row 
July through mid-August, 
1029–2154 GDD. 1+  12 

lambda- 
cyhalothrin 

(adult) (Scimitar 
GC 0.88 EC) 

<5 spray 
.01-.03 
lb./100 gal. 
water 

July through mid-August, 
1029–2154 GDD. 1+  24 

malathion 
(Malathion 8 

Flowable, 
Malathion 5EC) 

<5 spray .9-1 lb./100 
gal. water 

July through mid-August, 
1029–2154 GDD. 1  12 

malathion 
(Malathion 50EC) <5 spray 8.3 fl. oz./100 

gal. water 
July through mid-August, 
1029–2154 GDD. 1  12 

permethrin (Astro 
3.2E) <5 spray or 

broadcast 

.1-.2 lbs./100 
gal. water or 
.1-.2 lbs./acre 

July through mid-August, 
1029–2154 GDD. 1+  12 

phosmet <5 spray 
.56-.75 
lb./100 gal. 
water 

July through mid-August, 
1029–2154 GDD. 1+  24 

 
8. Lace Bugs 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Lace bug feeding on the undersurface of leaves causes stippled, yellowish to silverish leaves, and 
brownish-black “varnish” spots on undersides of leaves. In severe infestations, leaves first turn yellow then brown. 
Dieback may occur. Heavy feeding over several years can injure oaks but trees rarely die.  
% Acres Affected:  
Pest Life Cycles: Adults are flat insects, about 3mm long, white to light brown with brown or black markings. Their 
wings are highly sculptured, giving them a lace-like appearance. Larvae are usually black with several long spines. In 
May, adults fly to expanded leaves where they feed. Black eggs are laid in clusters on the underside of leaves. Larvae 
feed in groups for three weeks. Adults or eggs overwinter under bark or in leaves. 
Timing of Control: Corythuca species: mid-May. Again in mid-July, 239–363 GDD. Again 1266–1544 GDD. Fall or 
early spring imidacloprid soil treatments have been effective. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices: Natural enemies are mostly predators, rarely abundant enough to affect damaging 
populations. 
Post-Harvest Control Practices:  
Other Issues: Corythuca spp. attack deciduous hosts and overwinter as adults. Infestations may be more severe in 
sunny, exposed sites. 
Chemical Controls for Lace Bugs:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

acephate  
(Orthene TT&O 

97, Orthene TT&O 
75, Address T/O 

15 spray .25 lb./100 
gal. water 

Corythuca: mid-May. Again in 
mid-July, 239–363 GDD. Again 
1266–1544 GDD. Stephanitis: 
120+ GDD. 

1+  24 
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75S Address 75 

WSP) 
bifenthrin (Talstar 
Nursery Flowables, 
Talstar-N Nursery 

Flowable) 

<5 spray 
.03-.05 
lb./100 gal. 
water 

Corythuca: mid-May. Again in 
mid-July, 239–363 GDD. Again 
1266–1544 GDD. Stephanitis: 
120+ GDD. 

1+  12 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
<5 spray 1 lb./acre 

Corythuca: mid-May. Again in 
mid-July, 239–363 GDD. Again 
1266–1544 GDD. Stephanitis: 
120+ GDD. 

1+  12 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

<5 spray .0078 lbs./3 
gal. water 

Corythuca: mid-May. Again in 
mid-July, 239–363 GDD. Again 
1266–1544 GDD. Stephanitis: 
120+ GDD. 

1+  12 

chlorpyrifos 
(Dursban TNP) <5 spray 

.25-.5 
lbs./100 gal. 
water 

Corythuca: mid-May. Again in 
mid-July, 239–363 GDD. Again 
1266–1544 GDD. Stephanitis: 
120+ GDD. 

1+  12 

cyfluthrin 
(Decathlon 20 WP) <5 spray .26 oz./100 

gal. 

Corythuca: mid-May. Again in 
mid-July, 239–363 GDD. Again 
1266–1544 GDD. Stephanitis: 
120+ GDD. 

1+  NA 

dimethoate 
(Cygon 2E) <5 spray .5 lb./100 gal. 

water 

Corythuca: mid-May. Again in 
mid-July, 239–363 GDD. Again 
1266–1544 GDD. Stephanitis: 
120+ GDD.  

1+  48 

fluvalinate 
(Mavrik Aquaflow 

2F) 
<5 spray .6-.16 lb./100 

gal. water 

Corythuca: mid-May. Again in 
mid-July, 239–363 GDD. Again 
1266–1544 GDD. Stephanitis: 
120+ GDD. 

1+  12 

imidacloprid 
(containers) 

(Marathon 1% 
Granular) 

10 bulk or 
topical 

.008-.09 
lb./cu. yd. 
(bulk); 
.00035-.0215 
oz./pot 
(topical) 

Corythuca: mid-May. Again in 
mid-July, 239–363 GDD. Again 
1266–1544 GDD. Stephanitis: 
120+ GDD. Fall or early spring 
soil treatment with 
imidacloprid has been 
effective. 

1+  12 

imidacloprid 
(containers) 

(Marathon 60 WP) 
10 soil 

drench 
.0002-.0014 
oz./pot 

Corythuca: mid-May. Again in 
mid-July, 239–363 GDD. Again 
1266–1544 GDD. Stephanitis: 
120+ GDD. Fall or early spring 
soil treatment with 
imidacloprid has been 
effective. 

1+  12 

lambda- 
cyhalothrin 

(Scimitar GC 0.88 
EC) 

<5 spray 
.01-.03 
lb./100 gal. 
water 

Corythuca: mid-May. Again in 
mid-July, 239–363 GDD. Again 
1266–1544 GDD. Stephanitis: 
120+ GDD. 

1+  24 

permethrin (Astro 
3.2E) <5 spray or 

broadcast 

.1-.2 lbs./100 
gal. water or 
.1-.2 lbs./acre 

Corythuca: mid-May. Again in 
mid-July, 239–363 GDD. Again 
1266–1544 GDD. Stephanitis: 
120+ GDD. 

1+  12 
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9. Pear Sawfly 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: The pear sawfly, Cafiroa cerasi (Linnaeus), feeds on the foliage of a wide variety of trees and shrubs, 
including hawthorn, mountain ash, shadbush, crabapple, cotoneaster, and all of the flowering fruit trees with the 
exception of Bradford pear. Pear sawfly larvae feed on the leaves. The injured area quickly turns brown and if enough 
leaf surface has been consumed, the leaf drops prematurely. It is not uncommon for unattended trees to be 
completely defoliated. 
% Acres Affected:  
Pest Life Cycles: The pear sawfly passes the winter in the ground as a fully-grown larva, changing to a pupa in early 
spring. Adult sawflies emerge in late May and June. They deposit eggs singly, on the underside of the leaf, forcing 
each into a pocket between the two epidermal layers. Upon hatching, the larva feeds as a skeletonizer on the upper 
side of the leaf. The larvae feed on the leaves for about 4 weeks. In their early stages they are greenish black and 
slimy. Fully grown larvae are yellow and about 13 mm long. They drop to the ground to form pupal cells in the soil 
and transform to adults in time for a second generation by early August. 
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Small populations of larvae can be removed by hand and destroyed. 
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues:  
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Chemical Controls for Pear Sawfly:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

acephate  
(Orthene TT&O 

97, Orthene TT&O 
75, Address T/O 
75S Address 75 

WSP) 

<1 spray .75 lb./100 
gal. water Apply as insects appear. 1  24 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
<1 spray 1 lb./acre Apply as insects appear. 1+  12 

chlorpyrifos 
(Dursban TNP) 5 spray 

.25-.5 
lbs./100 gal. 
water 

Apply as insects appear. 1  12 

cyfluthrin (larvae 
only) (Decathlon 

20 WP) 
<1 spray .26 oz./100 

gal. Apply as insects appear. 1  NA 

fluvalinate 
(Mavrik Aquaflow 

2F) 
<1 spray .6-.16 lb./100 

gal. water Apply as insects appear. 1+  12 

horticultural oil 
(refined 

petroleum 
distillate) 

<1 
spray 

(dormant 
or foliar) 

.99-2.9 
gal./100 gal. 
water 

Apply as a dormant treatment 
or as insects appear. 1+  4 

insecticidal soap 
(potassium salts 

of fatty acids) (M-
Pede 49%, 
Olympic 

Insecticidal Soap 
49.52%) 

<1 spray, 
drench 

.5-1 gal./100 
gal. water; .5 
gal./40 gal. 
water 

Apply as insects appear. 1  12 

 
10. Poplar-and-Willow Borer 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Poplar-and-willow borer can cause: holes in bark of the trunk, top dieback, and/or oozing sap from 
bark. Sap oozing from the bark may signal an infestation by this pest. The most pronounced injuries are old bark scars 
that are horizontal and deep and often have vertical extensions and exposed wood. The poplar-and-willow borer 
feeds on, and lays its eggs in, all Salix and most Populus species common in the United States and Canada, although 
Populus tremuloides (Quaking Aspen) is not affected. It also feeds on Alnus species, Betula pumila (Bog Birch), and 
Betula nigra(River Birch). Preference is given to young willows with smooth bark. 
 Injury caused by the larva is greatest on nursery stock and on newly set trees in landscape plantings. Infested 
trees may be killed or may lose their form and become bushy from coppice or adventitious growth. Young Populus 
deltoides (Cottonwood) respond to larval injury by producing bulbous swellings. After completion of insect 
development, these swollen areas exhibit emergence holes and much scar tissue. 
% Acres Affected:  
Pest Life Cycles: During winter the poplar-and-willow borer is a partially grown, legless larva that can be found in 
the sapwood of infested willow trees. When plant growth resumes in the spring, the larva grows rapidly and expels 
much frass through openings of its own making to the outside of the tree. This frass clings to the bark and serves as 
an external symptom of the borer's presence.  
 Pupation takes place in June. By midsummer adults begin to appear. They become abundant in August. In New 
York they have been observed on or near their food plant as late as mid-October, but these late individuals do not 
survive the winter. 
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The adult weevil feeds on the green smooth bark of shoots by chewing small holes in the bark, but the injury 

caused is minor. They make holes or slits for eggs at lenticels, branch bases, or on the edge of damaged bark of stems 
at least 25 mm in diameter. White eggs are produced over a period of 4-6 weeks and are laid singly or in groups of 
two to four. Upon hatching, the young larva feeds on the inner bark. The larva has a C-shaped posture. When fully 
grown it is about 6 mm long. When ready to pupate, the larva usually bores inward and upward and prepares a 
pupal cell in the center of the stem. Through most of its range there is one generation per year.  
Timing of Control: Late August through mid-September, 2271–2806 GDD. PPI–Polygonum aubertii, witch hazel. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Use appropriate cultural practices to reduce tree stress. 
Biological Control Practices: Parasites and other natural enemies not studied.  
Post-Harvest Control Practices:  
Other Issues:  
Chemical Controls for Poplar-and-Willow Borer:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

chlorpyrifos 
(Allpro Dursban, 

2E, Allpro 
Dursban 4E) 

<1 spray .014 lbs./3 
gal. water 

Late August through mid-
September, 2271-2806 GDD. 
PPI-Polygonum aubertii, witch 
hazel. 

1+  12 

 
11. Roundheaded Appletree Borer 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: The roundheaded appletree borer attacks healthy plants. Holes in bark near base of trunk. The 
roundheaded appletree borer, Saperda candida (Fabricius), does the most damage to tree crops, particularly species 
belonging to the genus Saperda. The insect remains a major pest of several ornamental trees and shrubs, including 
hawthorn, mountain ash, quince, and flowering crabapple. The larva does the greatest damage, but adults also feed 
on the fruit, bark, and foliage of host trees. Adults feed on fruit, foliage, and bark of host trees late summer to mid-
September. 
% Acres Affected:  
Pest Life Cycles: It takes 2 to 3 years for a roundheaded appletree borer to complete its life cycle. The adults emerge 
from infested trees in June in central New York State. The female beetle lives about 40 days, devoting much of this 
period to egg laying. She is secretive, depositing her eggs at night, normally in young healthy trees. She makes a 
longitudinal slit, about 13 mm long, in the bark of a tree trunk, usually at or near the ground, and then inserts a single 
egg between bark and xylem. The egg soon hatches and the larva bores into the sapwood. Newly hatched larvae are 3 
to 4 mm long. The larva moves upward or downward in the trunk (depending on the time of the year) all the while 
enlarging the tunnels and compounding the damage. In the early spring of the third year it changes to a pupa and 
soon emerges as an adult. 
Timing of Control: Last 10 days of June, 802–1029 GDD, PPI-Philadelphus. Again during last 10 days of July, 1514–
1798 GDD, PPI-butterfly bush. 
Yield Losses:  
Regional Differences: This insect is found throughout the northeastern quadrant of the United States as well as in the 
hilly areas of Georgia, Alabama, and South Carolina. It is also seen from Texas north into southern Canada. 
Cultural and Physical Control Practices: Water newly planted trees until roots are established. Maintain tree vigor 
with standard cultural practices. Check bark for small pinholes exuding sawdust. Kill larvae using wire or sharp 
point, taking care not to damage tree. 
Biological Control Practices: Birds are most important predators. The golden and downy woodpeckers are the only 
natural enemies that seem to have any effect on populations. There are very few insect parasites of the roundheaded 
appletree borer. 
Post-Harvest Control Practices:  
Other Issues:  
Chemical Controls for Roundheaded Appletree Borer:  

Pesticide % Type of Typical Timing # of PHI REI 
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Trt. App. Rates (AI) Apps. days hour 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

5 spray .0285 lbs./3 
gal. water 

Last 10 days of June, 802–1029 
GDD, PPI-Philadelphus. Again 
during last 10 days of July, 
1514–1798 GDD, PPI-butterfly 
bush. 

2  12 

 
12. Wooly Beech Aphid 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Honeydew and sooty mold, dead twigs. Beech trees in the United States seem capable of 
maintaining huge populations of this aphid year after year with little observable tree injury. In Europe, however, 
where this aphid originated, a great deal of harm to beech has been reported. On specimen shade trees, a heavy 
infestation could probably not be tolerated because of the tremendous quantity of honeydew produced by the aphids. 
The fluid is very sweet and sticky. Honeydew is an attractive food for bees, wasps, and ants, and it also serves as food 
for certain fungi, commonly called sooty molds. These molds are black and are unsightly when found on ornamental 
plants. 
% Acres Affected:  
Pest Life Cycles: In the autumn, overwintering eggs are laid on twigs. In the spring, the eggs hatch into nymphs that 
mature into wingless females. Each of these aphids helps build a large colony of aphids and is called a stem mother. 
Stem mothers produce female nymphs without mating. Several wingless generations are produced until the colony 
becomes overcrowded. Once overcrowding occurs, a generation of winged females (often called spring migrants ) is 
produced that will move to other host plants. Spring migrants produce successive generations until the end of the 
summer when winged males and females are produced. The winged females return to the spring host and produce 
females that mate with males of the previous generation. Females that have mated lay the eggs that overwinter. 
Timing of Control: Late May through mid-June, 363–707 GDD, PPI–ruby horse chestnut, mountain laurel. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices: Natural enemies often hold them in check. 
Post-Harvest Control Practices:  
Other Issues: Grylloprociphilus imbricator (Fitch) (beech blight aphid) feeds mainly on twigs; Phyllaphis fagi (woolly 
beech leaf aphid) feeds on the underside of leaves. Knock off aphids with strong jet of water or prune off heavily 
infested branches. 
Chemical Controls for Wooly Beech Aphid:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

acephate  
(Orthene TT&O 

97, Orthene TT&O 
75, Address T/O 
75S Address 75 

WSP) 

<1 spray .25 lb./100 
gal. water 

Late May through mid-June, 
363–707 GDD, PPI–ruby horse 
chestnut, mountain laurel. 

1  24 

bifenthrin (Talstar 
Nursery Flowables, 
Talstar-N Nursery 

Flowable) 

<1 spray 
.05-.10 
lb./100 gal. 
water 

Late May through mid-June, 
363–707 GDD, PPI–ruby horse 
chestnut, mountain laurel. 

1  12 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

<1 spray .0078 lbs./3 
gal. water 

Late May through mid-June, 
363–707 GDD, PPI–ruby horse 
chestnut, mountain laurel. 

1+  12 

chlorpyrifos 
(Dursban TNP) <1 spray 

.25-.5 
lbs./100 gal. 
water 

Late May through mid-June, 
363–707 GDD, PPI–ruby horse 
chestnut, mountain laurel. 

1  12 
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chlorpyrifos 
(DuraGuard) <1 spray .05-.1 oz./gal. 

Late May through mid-June, 
363–707 GDD, PPI–ruby horse 
chestnut, mountain laurel. 

1+  24 

cyfluthrin 
(Decathlon 20 WP) <1 spray .38 oz./100 

gal. 

Late May through mid-June, 
363–707 GDD, PPI–ruby horse 
chestnut, mountain laurel. 

1  NA 

diazinon (DZN 
Diazinon 50W, 
DZN Diazinon 

AG500) 

<1 spray .5 lbs./100 
gal. water 

Late May through mid-June, 
363–707 GDD, PPI–ruby horse 
chestnut, mountain laurel. 

1+  12 

diazinon (DZN 
Diazinon AG600 

WBC) 
<1 spray 7.4 fl. oz./100 

gal. water 

Late May through mid-June, 
363–707 GDD, PPI–ruby horse 
chestnut, mountain laurel. 

1+  12 

endosulfan 
(Thiodan 3EC, 

Thiodan 50WP) 
<1 spray .5 lbs./100 

gal. water 

Late May through mid-June, 
363–707 GDD, PPI–ruby horse 
chestnut, mountain laurel. 

1+  24 

fluvalinate 
(Mavrik Aquaflow 

2F) 
<1 spray .6-.16 lb./100 

gal. water 

Late May through mid-June, 
363–707 GDD, PPI–ruby horse 
chestnut, mountain laurel. 

1+  12 

horticultural oil 
(refined 

petroleum 
distillate) 

<1 
spray 

(dormant 
or foliar) 

.99-2.9 
gal./100 gal. 
water 

Late May through mid-June, 
363–707 GDD, PPI–ruby horse 
chestnut, mountain laurel. 

1+  4 

imidacloprid 
(containers) 

(Marathon 1% 
Granular) 

<1 bulk or 
topical 

.008-.09 
lb./cu. yd. 
(bulk); 
.00035-.0215 
oz./pot 
(topical) 

Late May through mid-June, 
363–707 GDD, PPI–ruby horse 
chestnut, mountain laurel. 

1+  12 

imidacloprid 
(containers) 

(Marathon 60 WP) 
<1 soil 

drench 
.0002-.0014 
oz./pot 

Late May through mid-June, 
363–707 GDD, PPI–ruby horse 
chestnut, mountain laurel. 

1+  12 

insecticidal soap 
(potassium salts 

of fatty acids) (M-
Pede 49%, 
Olympic 

Insecticidal Soap 
49.52%) 

<1 spray, 
drench 

.5-1 gal./100 
gal. water 

Late May through mid-June, 
363–707 GDD, PPI–ruby horse 
chestnut, mountain laurel. 

1  12 

malathion 
(Malathion 8 

Flowable, 
Malathion 5EC) 

<1 spray .9-1 lb./100 
gal. water 

Late May through mid-June, 
363–707 GDD, PPI–ruby horse 
chestnut, mountain laurel. 

1  12 

malathion 
(Malathion 50EC) <1 spray 8.3 fl. oz./100 

gal. water 

Late May through mid-June, 
363–707 GDD, PPI–ruby horse 
chestnut, mountain laurel. 

1  12 

permethrin (Astro 
3.2E) <1 spray or 

broadcast 

.1-.2 lbs./100 
gal. water or 
.1-.2 lbs./acre 

Late May through mid-June, 
363–707 GDD, PPI–ruby horse 
chestnut, mountain laurel. 

1+  12 

 
 
C. Other Insects of Concern but not Regularly Treated For  
 

• Bronze birch borer 
• Clover mite 
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• Cankerworm 
• Elm leaf beetle 
• Elm leafminer 
• Fall webworm 
• Oak leafminers 
• Oak spider mite 
• Redbanded leafroller 
• Sycamore lacebug 

 
 
Pest Information: Diseases 
 
A. Most Common 
 
1. Apple Scab (Venturia inaequalis) 

Type of Pest: Fungus 
Frequency of Occurrence: Annually 
Damage Caused: Symptoms first appear in the spring as spots (lesions) on the lower leaf surface; the side first 
exposed to fungal spores as buds open. At first, the lesions are usually small, velvety, olive green in color, and have 
unclear margins. On some crabapples, infections may be reddish in color. As they age, the infections become darker 
and more distinct in outline. Lesions may appear more numerous closer to the mid-vein of the leaf. If heavily infected, 
the leaf becomes distorted and drops early in the summer. Trees of highly susceptible varieties may be severely 
defoliated by mid to late summer.  
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 Fruit symptoms are similar to those found on leaves. The margins of the spots, however, are more distinct on 
the fruit. The lesions darken with age and become black and "scabby." Scabs are unsightly, but are only skin deep. 
Badly scabbed fruit becomes deformed and may fall before reaching good size. 
% Acres Affected:  
Disease Cycle: Apple scab is caused by the fungus, Venturia inaequalis. It survives the winter in the previous year's 
diseased leaves that have fallen under the tree. In the spring, the fungus in old diseased leaves produces millions of 
spores. These spores are released into the air during rain periods in April, May and June. They are then carried by the 
wind to young leaves, flower parts and fruits. Once in contact with susceptible tissue, the spore germinates in a film 
of water and the fungus penetrates into the plant. Depending upon weather conditions, disease symptoms will show 
up in 9 to 17 days. The fungus produces a different kind of spore in these newly developed lesions. These spores are 
carried and spread by splashing rain to other leaves and fruits where new infections occur. The disease may continue 
to develop and spread throughout the summer. Because a film of water on leaves and fruit is required for infection to 
occur, apple scab is most severe during years with frequent spring rains. 
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Use of resistant or scab immune varieties. Rake and destroy fallen leaves. 
This will reduce the number of spores that can start the disease cycle the next year. 
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Extend spray schedule during rainy years. Resistance management is extremely important when using 
chemicals to control diseases. Chemicals that have different active ingredients should be used in rotation to help 
prevent chemical resistance from developing. 
Chemical Controls for Apple Scab (Venturia inaequalis): 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

chlorothalonil 
(Daconil Weather 
Stik, Daconil Zn) 

5 spray 1 lb./100 gal. 
water 

At pink bud and at petal fall 
plus two more applications at 
10-day intervals 

4  48 

chlorothalonil + 
thiophanate-

methyl (Spectro 
90 WDG) 

5 spray 

.72-1.44 lbs. 
chlorothaloni
l/100 gal; .18-
.36 lb. 
thiophanate-
methyl/100 
gal. 

At pink bud and at petal fall 
plus two more applications at 
10-day intervals 

4  12 

mancozeb 
(Dithane WF T/O, 

Fore FloXL, 
Dithane T/O 

Rainshield, Lesco 
Mancozeb DG, 
Fore Rainshield 
T/O, Fore WSP 
Rainshield T/O, 
Pentathlon DF, 

Protect T/O) 

5 spray 
.75-1.5 
lbs./100 gal. 
water 

At pink bud and at petal fall 
plus two more applications at 
10-day intervals 

3  24 

myclobutanil 
(Eagle WSP) <1 spray .5-.8 oz./100 

gal. water 

At pink bud and at petal fall 
plus two more applications at 
10-day intervals 

4  24 

thiophanate-
methyl (Cleary’s 
3336F, Cleary’s 
3336 WP, Lesco 

Cavalier Flowable, 

5 foliar 
spray 

.375-.5 
lb./100 gal. 
water 

At pink bud and at petal fall 
plus two more applications at 
10-day intervals 

4  12 
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Cavalier 50 WSB) 

mancozeb + 
thiophanate-

methyl (Zyban 
WSB, Zyban WP) 

5 spray 

3.7 oz. 
thiophanate-
methyl/100 
gal.; 15.4 oz. 
mancozeb 
/100 gal.  

At pink bud and at petal fall 
plus two more applications at 
10-day intervals 

4  12 or 
24 

 
2. Anthracnose (Apiognomonia veneta) 

Type of Pest: Fungus 
Frequency of Occurrence: Annually. Year-to-year weather patterns dictate the length and severity of each phase of 
the disease. 
Damage Caused: Weakening of the tree, loss of vigor, dieback of large branches and increased susceptibility to borers 
represent severe damage. Typically this disease is present in London plane, Oriental plane and American, Arizona 
and California sycamores. This disease rarely threatens the life of the plant. 
% Acres Affected:  
Disease Cycle: The disease cycle has three phases through the growing season: canker formation, shot blight, and leaf 
blight. When cankers form, buds and twigs die during dormancy since the disease overwinters at the nodes in twigs. 
Anthracnose is active whenever temperature allows it to grow during the fall, winter, and early spring. The disease 
enters twigs through the petioles during the growing season and stays inactive until the host plant goes dormant. At 
this point, the disease begins to colonize and attack the bark and cambium. Buds, due to their location above leaf 
scars, are quite often infected and killed. Twig lesions are confined to the immediate vicinity of buds. Some twig 
lesions can expand and encircle twigs, killing the parts beyond the lesions. This type of damage intensifies over a 
period of several years as the pathogen population increases. Twig death is most obvious on large, old sycamores. 
When severe bud and twig infection occurs, less than 5% of the buds may survive to produce new shoots. In early 
summer, trees can be leafless, except for some foliage at the branch tips. 
 Regrowth begins in midsummer. New shoots develop from buds that normally would have stayed dormant. 
Leaves on the new shoots may become infected but often can avoid major disease infestation since the heat and 
dryness of summer reduce the pathogen’s effectiveness. New twigs are subject to canker formation and dieback in the 
dormant season following the next significant leaf blight infection. 
 Anthracnose cankers tend to enlarge only during one dormant season. Cankers that arise near twig bases can 
extend into and girdle two year old and older branches. If the diseased branch or twig is not girdled, lesions are 
eventually enclosed beneath callus rolls. Some cankers can expand over two growing seasons. If this is the case, a 
callus roll is produced at the edge of the lesion during the growing season. In the following dormant season, the 
disease kills the callus along with some adjoining bark and cambium. Black picnidia are formed in the early spring in 
the bark of new cankers and newly killed twigs. Rainwater splashing on the picnidia transfers spores to new shoots 
and leaves, helping to spread the disease. Sometimes anthracnose cankers can form on the main stems of highly 
susceptible trees and are encouraged by drought or ill-timed pruning. 
 The second phase of the anthracnose life cycle (shoot blight) involves the rapid death of growing shoots and 
leaves. This death is caused by the pathogen in twig cankers either killing the twigs where shoot growth has started 
or enters the new shoots not long after they have come out from the buds. Shoot blight tends to develop suddenly in 
or shortly after a period of cold spring weather. This can be confused with late spring frost injury. 
 Leaf blight (the third phase of the disease) is caused by direct infection of leaves. Typically more severe on the 
lower branches, leaf blight can strengthen and spread upward through the tree during the wet periods, leading to 
premature leaf drop. Leaves tend to be more prone to infection in their first few weeks of growth. Spores on wet 
leaves when temperatures are near 20°C will germinate in a period as short as six hours and develop attachments that 
pierce the cuticle. The fungus can grow below the cuticle or it can remain inactive before attacking tissues beneath it. 
 Foliar lesions typically extend along the leaf veins. Tissue between the veins is a secondary location for lesions. 
Infection can occur on any part of the leaf blade or on the petiole. Acervuli form on the lower surfaces of the leaf 
lesions. Spores from these start a second infection. The acervuli are intraepidermal, brown in color and 100 to 300 
micrometers in diameter. They produce colorless, unicellular spores that measure 9 to 15 micrometers by 4 to 6 
micrometers. Hyphae of the fungus grow down the petioles into the twigs, which leads to damage the following 
growing season. Conidia are the most common method that the disease spreads. Ascospores in black peritecia are 
produced in fallen leaves as well. The perithecia mature over the winter and discharge unequally two-celled colorless 
ascospores into the air in the spring. 
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 Temperature is the primary environmental factor for the canker and shoot blight phase of the disease. Mild 
weather during the plant’s dormant period contributes to fungal activity and lesion formation in twigs and branches. 
At bud break, temperatures of 15 to 16°C will favor quick shoot growth, reducing, if not stopping, twig death. 
Temperatures that average below 12 to 13°C during the first two weeks that the buds are open extend the 
susceptibility of twig tissues, contributing to possible severe shoot blight. Rainfall during this time does not affect 
infection since the pathogen already is inside the twigs. Wet conditions are important for leaf blight development. 
Under wet conditions, foliar infections can occur when temperatures are between 16 and 20°C. 
Timing of Control: Two weeks prior to bud break, at bud break, and when leaves are fully expanded. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Resistance management is extremely important when using chemicals to control diseases. Chemicals 
that have different active ingredients should be used in rotation to help prevent chemical resistance from developing. 
Chemical Controls for Anthracnose (Apiognomonia veneta): 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

chlorothalonil 
(Thalonil 4L, 

Countdown L + G, 
Daconil Ultrex 

Turf Care, Daconil 
Weather Stik, 
Daconil Zn, 

Manicure Ultrex) 

<5 spray 
1-1.04 
lbs./100 gal. 
water 

Two weeks prior to bud break, 
at bud break, and when leaves 
are fully expanded 

1+  48 

chlorothalonil + 
thiophanate-

methyl (Spectro 
90 WDG) 

<5 spray 

.72-1.44 lbs. 
chlorothaloni
l/100 gal; .18-
.36 lb. 
thiophanate-
methyl/100 
gal. 

Two weeks prior to bud break, 
at bud break, and when leaves 
are fully expanded 

3  12 

copper hydroxide 
(Kocide 101, 

Kocide DF, Kocide 
LF, Kocide 2000, 

Kocide 2000 
T/N/O, Kocide 4.5 

LF) 

<5 spray 
.39-.77 
lb./100 gal. 
water 

Two weeks prior to bud break, 
at bud break, and when leaves 
are fully expanded 

3  24 

copper hydroxide 
+ mancozeb 

(Junction) 
<5 spray 

.7-1.6 lbs. 
copper 
hydroxide/1
00 gal./.23-
.52 lb. 
mancozeb/10
0 gal. 

Two weeks prior to bud break, 
at bud break, and when leaves 
are fully expanded 

3  24 

copper sulfate 
pentahydrate 

(Phyton 27) 
<1 spray .06 lb./10 gal. 

water 

Two weeks prior to bud break, 
at bud break, and when leaves 
are fully expanded 

3  24 

copper salts of 
fatty and rosin 

acids  
(Camelot) 

<1 spray 1.74 pts./100 
gal. water 

Two weeks prior to bud break, 
at bud break, and when leaves 
are fully expanded 

3  12 

elemental copper <1 spray 1.06-2.1 Two weeks prior to bud break, 3  24 
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(Basicop) lbs./100 gal. 

water 
at bud break, and when leaves 
are fully expanded 

propiconazole 
(Alamo) <1 injection 

.0021-.0034 
lb./inch of 
diameter 

Inject as per label directions 1  24 

thiophanate-
methyl (Cleary’s 
3336F, Cleary’s 
3336 WP, Lesco 

Cavalier Flowable, 
Cavalier 50 WSB) 

10 foliar 
spray 

.375-.5 
lb./100 gal. 
water 

Two weeks prior to bud break, 
at bud break, and when leaves 
are fully expanded 

3  12 

 
3. Anthracnose (Discula spp.) 

Type of Pest: Fungi 
Frequency of Occurrence: Annually 
Damage Caused: Leaf symptoms develop first in the lower crown and progress up the tree. Symptoms include tan 
spots that develop purple rims. Leaves may also have necrotic veins and leaf margins and large necrotic blotches. In 
some cases shot holes appear. Premature abscission of leaves infected in the spring is characteristic of the disease on 
Cornus nuttallii (Pacific dogwood). Leaves that are entirely blighted do not abscise in the fall. Infections often progress 
down the petioles of blighted leaves into shoots, resulting in cankers.  
 Direct infection of shoots, resulting in tiny cankers, may occur on Cornus florida (Flowering dogwood) during 
spring and fall. Girdling cankers typically develop at leaf nodes, causing twig dieback. On Cornus nuttallii, fall 
blighting of terminal leaves is common, resulting in death of terminal buds. This reduces spring budbreak and causes 
Cornus nuttallii to refoliate via axial buds in midsummer. On both hosts, twig dieback is most common in the lower 
crown following years of extensive spring or fall leaf blighting. As a result of twig dieback, succulent shoots 
proliferate on the lower trunk and main branches of affected trees. These branches are very prone to infections that 
may progress into the main stem.  
 Brown, elliptical annual cankers often form at the base of dead branches on C. florida. Split bark and swellings 
often are external indicators of these cankers. Multiple cankers can girdle individual branches or kill the entire tree. 
 Conidiomata of Discula spp. may form on necrotic leaf or bark areas. Masses of white to salmon colored conidia 
ooze as cirrhi from the reddish to dark brown conidiomata during wet weather. The sexual stage of the fungus is 
unknown. Abundant conidia for spring infections are produced on fallen and nondehiscent blighted leaves and twigs 
killed during the previous growing season.  
% Acres Affected:  
Disease Cycle: An anthracnose fungus, Discula spp., has been identified as the causal agent. Infection of dogwoods is 
favored by cool, wet spring and fall weather, but can occur throughout the growing season. Drought and winter 
injury weaken trees and increase disease severity. Consecutive years of heavy infection have resulted in extensive 
mortality in both woodland and ornamental dogwoods. 
Timing of Control: Sprays are usually not needed. If disease was severe the previous year and cool, wet conditions 
prevail in spring, chemical applications can be made at budbreak and twice thereafter at 7- to 14-day intervals, as per 
label directions. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Maintain the health of dogwoods by watering during periods of drought. 
Mulching trees can help to reduce watering needs as well as protect trunks from mechanical injury. Avoid overhead 
watering to minimize the chance for leaf infections. Improve air circulation around trees to help dry foliage and 
reduce infection.  
 Prune and dispose of diseased twigs and branches to reduce potential sources of inoculum and improve tree 
appearance. Raking up fallen leaves may be of some benefit. Remove succulent branches as they form to prevent 
trunk canker formation. Avoid high nitrogen fertilizers that stimulate succulent branching. Applying a balanced 
fertilizer in early spring may bolster trees with poor vigor. 
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Effective control is possible only if the disease is detected before extensive dieback occurs. Resistance 
management is extremely important when using chemicals to control diseases. Chemicals that have different active 
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ingredients should be used in rotation to help prevent chemical resistance from developing. 
Chemical Controls for Anthracnose (Discula spp.): 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

chlorothalonil 
(Thalonil 4L, 

Countdown L + G, 
Daconil Ultrex 

Turf Care, Daconil 
Weather Stik, 
Daconil Zn, 

Manicure Ultrex) 

<1 spray 
1-1.04 
lbs./100 gal. 
water 

At budbreak and twice 
thereafter at 7- to 14-day 
intervals 

3  48 

chlorothalonil + 
thiophanate-

methyl (Spectro 
90 WDG) 

<1 spray 

.72-1.44 lbs. 
chlorothaloni
l/100 gal; .18-
.36 lb. 
thiophanate-
methyl/100 
gal. 

At budbreak and twice 
thereafter at 7- to 14-day 
intervals. 

3  12 

copper hydroxide 
+ mancozeb 

(Junction) 
<1 spray 

.7-1.6 lbs. 
copper 
hydroxide/1
00 gal./.23-
.52 lb. 
mancozeb/10
0 gal. 

At budbreak and twice 
thereafter at 7- to 14-day 
intervals. 

3  24 

elemental copper 
(Basicop) - spray 

1.06-2.1 
lbs./100 gal. 
water 

Dormant treatment. Also at 
budbreak and twice thereafter 
at 7- to 14-day intervals. 

3  24 

lime sulfur 
(calcium 

polysulfide) 
<1 spray 2.9 gal./100 

gal. water Dormant application 1+  48 

mancozeb 
(Protect T/O) <1 spray 

.6-1.2 
lbs./100 gal. 
water 

At budbreak and twice 
thereafter at 7- to 14-day 
intervals. 

3  24 

thiophanate-
methyl (Cleary’s 
3336F, Cleary’s 
3336 WP, Lesco 

Cavalier Flowable, 
Cavalier 50 WSB) 

5 foliar 
spray 

.375-.5 
lb./100 gal. 
water 

At budbreak and twice 
thereafter at 7-14-day intervals 3  12 

 
4. Bark Disease (Nectria spp.) 

Type of Pest: Fungus 
Frequency of Occurrence: Annually 
Damage Caused: The white wax secreted by the beech scale is the first sign of the disease. Isolated dots of white 
"wool" appear on roughened areas of bark, beneath mosses and lichens, and below large branches. Eventually the 
waxy secretion may cover the entire bole of the tree as the insect population increases. It is probable that great 
numbers of scales feeding on the liquids of bark cells can materially weaken a tree. But serious damage results only 
after the later invasion of the bark by Nectria, presumably through injuries made by scale feeding activity.  
 On some trees, a red-brown exudate called a slime flux or "tarry spot" oozes from dead spots. These dead spots 
are often the first symptom of Nectria infection, and frequently perithecia of Nectria later appear around them. The 
dead areas may extend into the sapwood.  
 Bark infected by Nectria becomes inhospitable for the beech scale. If the outer bark is cut away, a distinct orange 
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color may be seen where Nectria is actively invading the bark. The fungi may infect large areas on some trees, 
completely girdling them. On such trees, the perithecia that often form can redden large areas of the bark. On dying 
trees, leaves that emerge in the spring do not mature, giving the crowns a thin, open appearance. Later, the leaves 
turn yellow and usually remain on the tree during the summer.  
 Frequently the fungus infects only narrow strips on the bole, and the subsequent symptoms differ from those of 
trees that have been girdled. Callus tissue forms around these strips, and the bark becomes roughened. Small Nectria 
cankers may be walled off from the sapwood by callus tissue. 
% Acres Affected:  
Disease Cycle: In North America, two species of the Nectria fungi are associated with beech bark disease. The 
principal one, N. coccinea var. faginata, is considered a weak parasite; the second species, N. galligena, is a common 
pathogen inciting perennial cankers of many hardwood species. In some areas, for example in West Virginia, N. 
galligena appears to be the major species involved. Both organisms produce several types of spores.  
 One type of spore is produced in fruiting bodies (called perithecia) that occur in clusters on the bark. The 
perithecia, are tiny, bright red, and lemon shaped. Each perithecium is filled with elongated sacs, each containing 
eight spores. The production of these spores constitutes the sexual or perfect stage of the fungus. The perithecia 
mature in the fall. Spores are forced out when the perithecia have been sufficiently moistened; when dry, they appear 
as white dots on the tips of the perithecia. Perithecia on the dead bark continue to produce viable spores the next year.  
 An asexual or vegetative process forms other spores. Frequently, small white cushions of spores burst through 
the bark before the perithecia appear. These asexual spores range from single-celled, oval spores to eight-celled, 
sickle-shaped spores and are produced in a dry head, well suited for dissemination by wind. The asexual spores can 
be found from mid-summer until fall and can easily be mistaken for small isolated colonies of the scale insect. 
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices: A ladybird beetle, Chilocorus stigma, feeds on the scale; and a fungus, Nematogonum 
ferrugineum (Gonatorrhodiella highlei), parasitizes the Nectria fungi. The effects of these organisms on the disease agents 
and on the course of the disease have not been critically evaluated. 
Post-Harvest Control Practices:  
Other Issues:  
Chemical Controls for Bark Disease (Nectria spp.): Control depends on beech scale control.  

 
5. Canker (Botryosphaeria ribis) 

Type of Pest: Fungus 
Frequency of Occurrence: Bi-annually 
Damage Caused: Botryosphaeria canker and fruit rot, commonly called white rot or “bot rot”, is caused by the fungus 
Botryosphaeria dothidea, formerly known as B. ribis. This fungus causes one of the most widespread and important 
summer diseases. The disease is most severe in trees weakened by drought, winter injury, sunscald, poor pruning, 
low or unbalanced nutrition, fire blight, and black rot. Bot rot can be sporadic in appearance, being serious one season 
and difficult to find in succeeding years. 

The Botryosphaeria fungus attacks a wide range of woody trees, including pear, quince, all stone fruit trees, 
catalpa, dogwood, elm, flowering quince, forsythia, hickory, horse chestnut, linden, London plane tree, maple, 
mountain ash, pecan, persimmon, sweetgum, tree of heaven, tuliptree, tupelo, willow, and yellowwood.  
% Acres Affected:  
Disease Cycle: Small circular spots or “blisters” usually appear on twigs in late June or July. The spots enlarge, 
become somewhat sunken, and are filled with a watery fluid. The watery blisters rupture, allowing the sticky liquid 
to ooze over the bark. The fungus usually grows rapidly through the wet tissues to form somewhat sunken, girdling, 
dark-colored lesions–ones that extend to the cambium on very susceptible apple varieties. Under favorable 
conditions, several cankers may fuse to girdle and kill large limbs. On older cankers, the papery outer bark sloughs 
off with the underlying tissue, often appearing slimy. The twig and limb cankers stop growing in the fall and may 
split along the edges. Rings of minute, black, spore-producing bodies (pycnidia and perithecia) are formed on the 
surface of the lesions or under the papery outer bark. The following spring, the canker may be corked off and become 
inactive or it may resume growth and produce spores (conidia) periodically throughout the summer. The conidia 
serve as the principal source of infection for twigs, limbs, and fruit. 

The Botryosphaeria fungus survives the winter as black pycnidia and perithecia in wart-like stromata on living and 
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dead cankered limbs and in rotted or “mummified” fruit. The fungus is commonly found on fire blighted twigs or 
cankers. Wounds or breaks in the cuticle are necessary for infection. The perithecia forcibly discharge ascospores 
during spring rains, while the conidia produced within the pycnidia ooze out in tremendous numbers and are 
washed and rain-splashed to other parts of the tree. The spread of the conidia may continue throughout the summer. 
Botryosphaeria canker and fruit rot infection is favored by any condition that reduces tree vigor (such as drought, high 
summer temperatures, winter injury, sunscald, poor pruning practices, or low or unbalanced nutrition) and by such 
diseases as fire blight and black rot. When the moisture in the soil is adequate and the trees are vigorous, the cankers 
on twigs and limbs may be sloughed off, exposing healthy tissue underneath. 
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Prune and destroy affected branches during dry weather. Cover all wounds 
with a dressing promptly. Avoid injuring tree. 
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues:  
Chemical Controls for Canker (Botryosphaeria ribis): No chemical controls indicated. 

 
6. Coral Spot Canker (Nectria cinnabarina) 

Type of Pest: Fungus 
Frequency of Occurrence: Infections can occur at anytime during the year when temperatures and humidity levels 
are ideal. Ascospore distribution can occur during wet winter weather when temperatures are above 0°C. Ascospores 
germinate slowly at 0°C and are most rapid at 21 to 15°C. Infection is more likely when injuries occur in the fall and 
winter rather than spring and summer due to wound isolation responses being weaker. The weakening of host 
defenses determines how often and how severe infections can be. Untimely pruning, root pruning, transplanting and, 
most often, freeze damage can lead to coral spot canker infections. 
Damage Caused: Causes cankers that appear most often on twigs and branches and occasionally on tree trunks. 
Canker infection often can lead to tree death. 
% Acres Affected:  
Disease Cycle: Lesions caused by the Nectria cinnabarina fungus are often not noticed before the coral spots, from 
which the disease gets its name, appear. These lesions become noticeable in the spring and early summer when they 
appear as masses of mycelium that emerge from weaknesses in the bark. These weaknesses include lenticels in young 
bark or cracks in corky bark. When the disease develops in bark cracks, the sporodochia are found in rows. The 
sporrodocia have a height and diameter of 0.5 mm to nearly 1.5 mm and vary in color from a creamy-pink, pink-
orange or light purple red when young, to a tan, brown or almost black color in older infections. The darker colors are 
found typically after being exposed to frost. Single-celled conidia are produced in a gelatin-like mass on the surface 
sporodochia. The sporodochia swell when wet and the conidia are distributed by splashing and dripping water and 
occasionally by pruning tools. Distribution of spores during dry weather is uncommon. 
 During the summer and fall, orange-red colored perithecia can form both singly and in clusters of up to 15 
around the sporodochia or replace them. The perithecia have a rough texture and are 375 to 450 micrometers in size 
and turn dark with age. Perithecia may survive through the winter on dead bark. Two-celled ascospores that are 
produced are colorless, have a slight constriction at the septum and are tapered at the ends. During wet weather, the 
ascospores are extruded into a mass from a pore in the top of the perithecium. They are distributed by splashing 
water. 
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 Coral spot canker can infect dead buds and injuries caused by hail, frost, insects and mammals. It can be 
connected to girdling cankers on branches or stem bases of smaller plants that have been weakened by freezing. 
Pruning wounds and/or cracks in the bark caused by the weight of snow or ice can also create infection sites. 
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Prune back to sound wood and cover pruning wound with a dressing. 
Fertilize and water to maintain plant vigor. Minimizing water stress and avoiding untimely pruning and injuries can 
also help reduce coral spot canker infections. 
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues:  
Chemical Controls for Coral Spot Canker (Nectria cinnabarina): No chemical controls indicated. 

 
7. Crown Canker 

Type of Pest: Fungus 
Frequency of Occurrence: Annually 
Damage Caused: This disease, injurious to flowering dogwood (Cornus florida) is usually first noticed as a reduction 
in the number and size of leaves. The affected dogwood has a generally unhealthy look. The leaf color is lighter than 
normal during the summer and in late summer the leaves turn prematurely yellow or red and drop early. Affected 
trees in the later stages of the disease may produce an abnormally large number of flowers and fruits. During dry 
times in summer, diseased dogwoods are much more likely than healthy trees to have numbers of leaves curl or 
shrivel or to show wilting of all foliage. Affected dogwoods exhibit gradual dieback of twigs and branches, sometimes 
starting only on one side of the tree, but eventually ending in death of the entire tree.  
 The most outstanding symptom and the real cause for death of the top of the tree is the slowly developing 
canker on the lower trunk near the ground line, referred to as the "crown" region of the tree. The fungus which causes 
this canker, Phytophthora cactorum, kills the bark just above the ground level. Often at an early stage of canker 
development, infected areas of bark will ooze dark-colored fluid. At this time, infections can sometimes be found by 
gently removing thin layers of bark in the affected area. If the disease is present, the inner bark, cambium, and 
sapwood show discoloration. Over a period of months to years, this killed area of bark becomes sunken, dries, and 
falls away leaving the wood exposed. The canker is then visible and its seasonal progress is not hard to see. As the 
tree becomes weakened, it is more susceptible to attack by the dogwood borer and is more severely affected by short, 
droughty periods during the summer. 
% Acres Affected:  
Disease Cycle: Crown canker fungus overwinters as thick-walled oospores. The oospores can be found in the soil and 
remain viable there for long periods of time. In the spring, the oospores will germinate when there is free water 
present producing sporangium. Secondary spores (zoospores) are produced inside the sporangium. Sporangium are 
spread by splashing or windblown water from rain or irrigation. Optimum temperatures for infection are between 17 
and 25°C. Infection can occur in as little as one hour under the proper wet conditions. 
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Since infection usually occurs through injuries caused during transplanting 
or cultivation, taking care not to wound the crown region of the tree is an important preventive step. Any break in the 
bark is an invitation to the dogwood borer moth to deposit eggs. Care should be exercised to prevent injuries to the 
trunk in order to avoid borer infestations as well. Growing dogwoods in slightly acid, well-drained soil with a high 
organic matter content and occasionally fertilizing in the root zone will help maintain tree vigor.  
 It is too late to control crown canker after the fungus has invaded a large part of the tree base. However, it may 
be possible to control the disease if the infection is confined to a relatively small area of the root collar or trunk base 
by excising the canker. This simple surgical operation can be done by removing all the discolored bark and sapwood 
in the canker area and, in addition, removing 5 cm of healthy bark and sapwood around the canker with a sturdy, 
sharp knife. 
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Chemicals are used to treat trees with smaller cankers. 
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Chemical Controls for Crown Canker:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

mefenoxam 
(Subdue 2X WSP) <1 drench 

.09-.44 
oz./100 gal. 
water 

 2+  
Entry 
when 
dry 

mefenoxam 
(Subdue MAXX) 5 

drench, 
soil 

surface 
spray 

drench: .27-.54 
fl. oz./100 
gal. water; 
soil surface: 
.34-.68 
fl.oz./100 
gal. water 

 1+  
Entry 
when 
dry 

mefenoxam 
(Subdue GR) <1 

soil 
surface 

broadcast, 
soil mix 

surface: .002-
1.21 oz./1000 
sq. ft.; soil 
mix: .016-.121 
oz./ cu. yd. 

 

2-3 (for 
soil) 1 

(for soil 
mix) 

 

Entry 
when 
dust 

settles 

mefenoxam 
(Quell) <1 

drench, 
soil 

surface 
spray 

drench: .008-
.031 fl. 
oz./100 gal. 
water; soil 
surface: .016-
.039 fl. 
oz./100 gal. 
water 

 1+  12 

 
8. Cytospora Canker 

Type of Pest: Fungus 
Frequency of Occurrence: Annually 
Damage Caused: The symptoms of this disease are yellow or orange-brown to black discolored areas on the bark of 
the trunk and branches. Liquid ooze on aspen and gummy ooze on peach and cherry are common. Cankers, sunken 
dead areas of bark with black pinhead-sized speckling or pimples, may be evident. The pimples are the reproductive 
structures of the fungus. Under moist conditions, masses of spores (seeds) may ooze out of the pimples in long, 
orange, coiled, thread-like spore tendrils. Reddish brown discoloration of the wood and inner bark also may be 
evident. Dead bark may remain attached to the tree for several years, then fall off in large pieces. 
 The fungus attacks trees or parts of trees that are injured or in a weak or stressed condition. It can cause their 
death. Trees affected by drought, insects, defoliation by fungi, sunscald, herbicides, or mechanical injury are 
susceptible to cytospora infection.  
 The disease especially affects trees with root damage. Stands of aspen that have been thinned and young aspen 
sprout stands may suffer from cytospora canker. 
% Acres Affected:  
Disease Cycle: Cytospora canker is caused by Leucocytospora cincta and Leucocytospora leucostoma. Infection by these 
fungi requires a wound or dead or dying tissue to become established prior to infecting healthy tissue. New infections 
typically start in late fall or early spring while the tree is dormant and temperatures are high enough for the fungus to 
be active. As temperatures warm in the spring, the growth of the fungus slows. As the tree becomes dormant in the 
fall, the fungus resumes its activity and enlarges the canker. Growth of the fungus takes place over the winter when 
temperatures are above freezing and stops again when the tree resumes growth in the spring. 
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Because this canker usually occurs on a weakened host, the first and 
foremost method of control is to prevent infection by preventing stress on the tree. Drought and flooding soil with 
water are the two most common stresses that predispose trees to cytospora infection. To help a tree resist infection, 
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prepare soil before planting, fertilize, water properly for winter and summer, prune, and avoid injury to the trunk 
and limbs. Proper care of recently transplanted trees also is essential to avoid stress and infection. Insects, such as 
oystershell scale, stress the tree and predispose it to cytospora infection. They should be controlled. Another way to 
prevent cytospora damage is to use resistant species or varieties in new plantings. 
 Once infection occurs, the best treatment is to increase plant vigor and sanitation. Remove all infected limbs 
and other areas. Clean wounds to avoid further spread of infection. Remove dead bark to dry out the diseased area 
and help the tree defend itself against insect and fungal attacks on the cankered area.  
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues:  
Chemical Controls for Cytospora Canker: No chemical controls indicated. 
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9. Dieback/Decline 

Type of Pest:  
Frequency of Occurrence:  
Damage Caused: General symptoms of dieback and decline may include pale green or yellow leaves, delayed spring 
flush of growth, scorching of the leaf margins, small leaves, reduced twig and stem growth, early leaf drop, 
premature fall coloration, and, as the disease complex worsens, thinning of foliage in the crown, dieback of twigs and 
branches, and production of suckers on the branches and trunk. Leaf scorch, a yellow to brown discoloration of the 
leaf margins and tip, is commonly a part of the decline and dieback syndrome. 
% Acres Affected:  
Disease Cycle: Dieback is not caused by one particular disease. Three explanations for decline have been put forth. 
One involves the idea of predisposing, inciting, and contributing factors play a role in dieback/decline. In 
predisposition, biotic and abiotic stressing factors cause a tree to be unable to handle adverse environmental 
adversity, resist pests and pathogens and respond to favorable factors. If the stressing factors are removed or 
counterbalanced by favorable factors, the tree recovers its ability to respond to environmental factors. If the 
environmental factors do not improve, the tree goes into decline. 
 A second explanation for dieback/decline is similar to the first. It emphasizes an initial event that alters the 
tree, triggering processes that make it abnormally susceptible to further damage by an initial factor and by secondary 
factors. An example of this is severe defoliation by insects. 
 The third explanation uses a three-phase process, but describes predisposition as an irreversible group behavior 
of trees in forests. individuals of the same species and positions in the canopy first lose vigor simultaneously because 
of aging and slowly increasing environmental stress. The stress predisposes the tree to an event of factor that causes 
dieback. 
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Keep trees well watered, especially from May to July. Aerate compacted soil 
in the root zone. Prune dead branches. 
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues:  
Chemical Controls for Dieback/Decline: No chemical controls indicated. 

 
10. Fire Blight (Erwinia amylovora) 

Type of Pest: Bacteria 
Frequency of Occurrence: Annually 
Damage Caused: Fire blight can attack mountain ash (Sorbus) and ornamental cultivars of crabapple (Malus), pear 
(Pyrus), and quince (Cydonia). Blossom infections usually are first noticed when the flowers wilt and turn brown to 
black. The infection often progresses into the spur, leaving the entire cluster blighted. If the infection continues into 
the branch, the branch could be girdled, and everything distal to that point would wilt.  
 Blighted shoots often show a characteristic "shepherd's crook". The wilted leaves and shoots turn brown to 
black, taking on a scorched appearance. The dead leaves remain clinging to the stem. The advance of the lesion down 
the shoot into the branch progresses rapidly, leaving the bark sunken and blackened and killing the side branches as 
it goes. The advance of cankers down the branches and trunk can usually be seen by discoloration of the inner bark 
tissues well ahead of the externally visible discoloration. The margins of the canker are indefinite at first, but late in 
the season the margin will become more sharply defined. Bacterial ooze often can be seen emanating from lenticles or 
small cracks in the bark. 
 Infected fruit may show water soaked lesions that gradually enlarge, turning brown to black. Droplets of sticky 
ooze often form on the surface of the fruit. The fruits do not drop and remain through the winter as shriveled 
mummies.  
% Acres Affected:  
Disease Cycle: The bacteria overwinter near the margins of cankers formed the previous season on twigs, branches, 
and trunks of the trees. The bacteria actually carry over and become active again on only a small proportion of the 
cankers. They are more likely to overwinter on smooth margined (or indeterminate) cankers than on rough margined 
(or determinate) cankers.  
 As tree growth starts in the spring, the bacteria begin to multiply and are forced through the surface of the bark 
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in droplets of gelatinous ooze. The ooze, containing millions of bacteria, is attractive to many kinds of insects, 
particularly flies and ants. Insects with small amounts of ooze clinging to their bodies may then visit open blossoms 
and thus transmit the bacteria to a new site favorable for their multiplication. The ooze is also soluble in water and the 
bacteria from the oozing cankers can also be splashed about by falling or wind-driven rain.  
 In the spring, the bacteria are disseminated by insects and rain and some come to land in the nectaries of the 
blossoms. Here, given favorable weather conditions, they multiply rapidly as epiphytes, utilizing the sugars exuded 
by the nectaries. Once the population of bacteria is high enough, they invade the blossom tissues, where they quickly 
fill the intercellular spaces and ooze out of the infected tissues again in tiny droplets. Bees and other insects visiting 
flowers come in contact with this ooze and carry the bacteria from flower to flower. Hundreds of blossoms can 
become infected in a very short period of time. Given the right environmental conditions, the results can be 
devastating.  
 Relative humidity and temperature are the two most important environmental factors affecting blossom 
infection. High relative humidity (above 60%) or free moisture is necessary for infection to take place. Blossom 
infection can occur at temperatures above 13°C (55°F), while 27°C (80°F) is considered optimal. Above 32°C (90°F) 
infection is not likely to occur. The build-up of bacterial populations during bloom usually leads to vegetative shoot 
infections later on in the summer. Bacteria splashed around by rain can enter succulent, new shoots through stomata 
or lenticels during extended rainy periods. More commonly the bacteria enter through small wounds provided by 
insects, wind whip, or hail. A small amount of blossom infection can explode into a severe situation following a 
hailstorm.  
 Another means of initiating vegetative shoot infections, especially on the succulent watersprouts on the interior 
of the tree, is by aphids. They can carry the bacteria on their mouthparts, but more commonly they simply provide a 
wound for entry of bacteria that have been disseminated by rain. Other common insect species involved 
in the spread of fire blight are pear psylla and white apple leafhopper. Shoot infections often have a characteristic 
crooked curve at the apex. 
 The real destruction of fire blight results from the extension of the lesion, both from blossom infections and 
vegetative shoot infections. The bacteria advance downward, killing bark tissues as they go. A shoot infection that 
progresses to a main scaffold branch will likely advance to girdle the branch, killing everything above that point. The 
rate at which the lesion advances varies widely from one cultivar to another. On some cultivars, for example, a 
blossom infection normally does not extend beyond the spur, while on others it may quickly advance into 2- and 3-
year-old branches.  
 The extent of lesion development is dependent on the environment and on the physiological state of the 
infected tissues. Temperature is the most important environmental factor, 27°C (80°F) being optimum. Canker 
extension is much more rapid on succulent new growth than on older tissues. Factors that promote vigorous or late 
growth, such as excessive nitrogen fertilization, generally enhance the severity of fire blight. 
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Cultivar selection, pruning and sanitation. 
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Resistance management is extremely important when using chemicals to control diseases. Chemicals 
that have different active ingredients should be used in rotation to help prevent chemical resistance from developing. 
Chemical Controls for Fire Blight (Erwinia amylovora): 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

copper hydroxide 
(Kocide 101, 

Kocide DF, Kocide 
LF, Kocide 2000, 

Kocide 2000 
T/N/O, Kocide 4.5 

LF) 

<1 foliar 
spray 

.39-.77 
lbs./100 gal. 
water 

At 7-10 day intervals 
beginning at bud swell and 
continuing until bloom ends 

2+  24 

copper sulfate 
pentahydrate 

(Phyton 27) 
<1 foliar 

spray 
.03-.04 lb./10 
gal. water 

At 7-10 day intervals 
beginning at bud swell and 
continuing until bloom ends. 

2+  24 
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copper hydroxide 
+ mancozeb 

(Junction) 
<1 spray 

.7-1.6 lbs. 
copper 
hydroxide/1
00 gal./.23-
.52 lb. 
mancozeb/10
0 gal. 

At 7-10 day intervals 
beginning at bud swell and 
continuing until bloom ends. 

2+  24 

fosetyl-Al (Chipco 
Aliette WDG, 
Aliette T&O) 

<1 foliar 
spray 

2 lbs./100 
gal. water 

At 7-10 day intervals 
beginning at bud swell and 
continuing until bloom ends 

2+  12 

mancozeb 
(Dithane WF T/O, 

Fore FloXL, 
Dithane T/O 

Rainshield, Lesco 
Mancozeb DG) 

<1 foliar 
spray 2.4 lbs./acre 

At 7-10 day intervals 
beginning at bud swell and 
continuing until bloom ends 

2+  24 

 
11. Leaf Rust (Gymnosporangium spp.) 

Type of Pest:  
Frequency of Occurrence:  
Damage Caused: Gymnosporangium rusts infect trees in the cypress family alternately with those in the rose family. 
On cypress hosts they cause galls, stem swellings, and twig dieback. Symptoms on Rosaceous hosts include colorful 
spots on leaves and fruits. Of the 36 species of Gymnosporangium in North America, there are only 3 of concern in 
the Northeast: 

Cedar Apple Rust (Gymnosporangium juniperi-virginiae) - Small, yellowish-orange spots appear on infected 
apple and crabapple leaves in the spring. These spots continue to enlarge and turn more orange, often with a red 
border. The fungus grows through the leaf, and fringe-like structures arranged in a ring appear on the underside 
of the leaf in midsummer. These structures produce spores that are infectious to junipers. Leaf drop may result 
from a heavy infection. Fruit may also be susceptible to infection, evidenced by a general russetting and the same 
symptoms as leaves.  
Hawthorn Rust (Gymnosporangium globosum) - On hawthorn, leaf spots are similar to those caused by cedar 
apple rust. If infection is heavy, hawthorn leaves may yellow and drop prematurely. Fruit and green wood may 
also be affected.  
Quince Rust (Gymnosporangium clavipes) - On Rosaceous hosts, infection is usually characterized by a spindle-
shaped swelling on twigs. Fungal mycelium grows from the site of infection through the stem to the buds, 
causing them to open prematurely. Leaves emerge stunted and misshapen. Hawthorn leaves yellow and drop 
when infected. Quince rust girdles most infected stems in the second year, causing death of the twig. The fungus 
overwinters at the edge of the canker. Infected fruits of hawthorn and serviceberry shrivel and die. White tube-
like structures up to 6 mm (1/2 inch) in length emerge from cankers on twigs and branches, as well as from 
infected fruit, releasing masses of bright orange spores that are infectious to junipers. 

% Acres Affected:  
Disease Cycle:  

Cedar Apple Rust (Gymnosporangium juniperi-virginiae) -Alternate hosts are eastern red cedar and juniper, and 
apple and crabapple trees. Junipers become infected in late summer or autumn. Galls, formed from a combination 
of plant and fungus tissue, are first evident as green swellings on leaves. When mature, the kidney-shaped brown 
galls are up to 2 inches in diameter. During spring rains, the galls swell and extrude bright orange gelatinous 
horn-like projections called telia that are comprised of fungus spores infectious to apple and crabapple leaves and 
fruit. Galls on junipers die after producing spores for one year, but remain attached to the twig for several years. 
Some twig dieback may result, although damage to junipers is generally minor. Small, yellowish-orange spots 
appear on infected apple and crabapple leaves in the spring. These spots continue to enlarge and turn more 
orange, often with a red border. The fungus grows through the leaf, and fringe-like structures arranged in a ring 
appear on the underside of the leaf in midsummer. These structures produce spores that are infectious to 
junipers.  
Hawthorn Rust (Gymnosporangium globosum) - Hawthorn rust is very similar to cedar apple rust except that it 
attacks a wider host range in the Rosaceae family. Hawthorn rust alternates between eastern red cedar, common 
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and prostrate juniper and apple, crabapple, hawthorn, and sometimes pear, quince and serviceberry. On juniper, 
the reddish-brown galls are smaller, usually less than 12 mm (1/2 inch), and more spherical than those caused by 
cedar apple rust. The telia are chestnut brown. Galls produced by hawthorn rust may produce spores for 3-5 
years. On hawthorn, leaf spots are similar to those caused by cedar apple rust.  
Quince Rust (Gymnosporangium clavipes) - Quince rust is the most damaging of the three rust diseases, with the 
widest host range in the Rosaceae family – 480 species in 11 genera although it is most often seen on hawthorns in 
the Northeast. Unlike cedar apple rust and hawthorn rust, quince rust generally affects stems and fruit rather 
than leaves. It is also a perennial disease, as the fungus overwinters in cankers on twigs. On junipers, quince rust 
infects leaves and young wood, causing swellings that girdle twigs and branches. From these swellings, spores 
are produced which are infectious to Rosaceae hosts. Some twigs survive and a perennial infection ensues in which 
spores are produced annually. On rosaceous hosts, infection is usually characterized by a spindle-shaped 
swelling on twigs. Fungal mycelium grows from the site of infection through the stem to the buds. The fungus 
overwinters at the edge of the canker. White tube-like structures up to 6 mm (1/2 inch) in length emerge from 
cankers on twigs and branches, as well as from infected fruit, releasing masses of bright orange spores that are 
infectious to junipers. 

Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Eliminate nearby red cedar and common juniper if practical. Use disease 
resistant varieties, if available. 
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Resistance management is extremely important when using chemicals to control diseases. Chemicals 
that have different active ingredients should be used in rotation to help prevent chemical resistance from developing. 
Chemical Controls for Leaf Rust (Gymnosporangium spp.): 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

myclobutanil 
(Eagle WSP, 

Systhane WSP) 
<1 spray .8-1.2 oz./50 

gal. water 

On Malus and Crataegus 
species: Apply when orange 
masses appear on juniper and 
three times thereafter at 10- to 
14-day intervals. On Juniperus 
species: Apply to severely 
affected plants two times at 
three-week intervals, 
beginning in early August. 

3 to 4+ 
(based 

on 
species) 

 24 

 
12. Powdery Mildew 

Type of Pest: Fungus 
Frequency of Occurrence: Annually 
Damage Caused: Symptoms include dwarfing, distortion, chlorosis, premature senescence and browning of leaves, 
subnormal growth rate, blemished or aborted fruits, and depressed yields. 
% Acres Affected:  
Disease Cycle: There are three cycles that powdery mildew can fall into. One is where the fungus continually 
produces mycelium and conidia on plant surfaces. The second is where the fungus survives the winter or hot summer 
as cleistothecia and start new infections by means of ascospores released from the fruiting bodies. The third is where 
the fungus enters buds, infect the primordial leaves, shoots or flower parts and spend the winter there. The plant 
parts that develop from infected buds become stunted, distorted, and covered with mildew. Within a growing season, 
multiple overlapping disease cycles can develop on plants that produce succulent shoots. Infection is caused by 
conidia that are dispersed by wind. The conidia germinate on dry surfaces and can be inhibited by free water. Spore 
germination and infiltration of the plant surface can take place in 6 hours or less except in cold weather. 
Timing of Control:  
Yield Losses:  
Regional Differences:  
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Cultural and Physical Control Practices:  
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Powdery mildew on most woody plants intensify during the latter half of the growing season and have 
little effect on overall plant health. Thus, fungicide application is often unnecessary except to preserve the appearance 
of the foliage. Resistance management is extremely important when using chemicals to control diseases. Chemicals 
that have different active ingredients should be used in rotation to help prevent chemical resistance from developing. 
Chemical Controls for Powdery Mildew: 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

copper sulfate 
pentahydrate 

(Phyton 27) 
<1 spray .03-.04 lb./10 

gal. water 
When evident and then 10-14 
day intervals 2+  24 

horticultural oil 
(refined 

petroleum 
distillate) 

<1 spray .98-2 gal./100 
gal. water 

When evident and then 10-14 
day intervals 2+  4 

insecticidal soaps 
(M-Pede) <1 spray 1 gal./100gal. 

water 
When evident and then 10-14 
day intervals 2+  12 

myclobutanil 
(Eagle WSP, 

Systhane WSP) 
<1 spray .8-1.2 oz./50 

gal. water 
When evident and then 10-14 
day intervals 2+  24 

potassium 
bicarbonate 

(Armicarb 100, 
FirstStep) 

<1 spray 2.125-4.25 
lbs./acre 

When evident and then 10-14 
day intervals 2+  4 

thiophanate-
methyl (Cleary’s 
3336F, Cleary’s 
3336 WP, Lesco 

Cavalier Flowable, 
Cavalier 50 WSB) 

<1 foliar 
spray 

.375-.5 
lb./100 gal. 
water 

When evident and then 10-14 
day intervals 2+  12 

triadimefon 
(Bayleton 50 T/O, 

Lesco Systemic 
Fungicide w/ 50% 

Bayleton) 

<1 foliar 
spray 

2.75 oz. in 
275-550 gal. 
water 

When evident and then at10 to 
14 day intervals 2+  12 

triadimefon 
(Strike 25 WDG) <1 foliar 

spray 
.25-.5 oz./50 
gal. water 

When evident and then at 10 
to 14 day intervals. 2+  12 

 
13. Shoot Blight/Stem Canker (Mycosphaerella spp.) 

Type of Pest: Fungus 
Frequency of Occurrence: Annually 
Damage Caused: Leaf spots are most often found. On some tree species (such as eastern cottonwood, natural hybrids 
of North American poplars and many introduced poplars) cankers can form. Depending on the severity of the 
disease, through diseased bark, girdling of the tree can occur. 
% Acres Affected:  
Disease Cycle: Leaf infections most often precede stem infections. Airborne ascospores from pseudothecia or conidia 
from overwintered pycnidia in cankers cause initial infection. Ascospores are discharged in their greatest numbers 
when the temperature is between 22˚C and 26˚C and there are moist conditions. Leaves are infected as soon as they 
unfold and lesions develop one to two weeks later. Low branches tend to have more infection sites. Lesion 
appearance varies considerably within and between hosts. They usually first appear as black flecks that enlarge into 
fairly round spots that coalesce and form dead blotches when they are numerous. The dead tissue turns shades of 
brown, tan, or white with a brown or black margin. Pycnidia develop 3 to 4 weeks after infection and appear as black 
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specks on one or both surfaces of the dead tissue. Pink masses or tendrils of conidia are secreted from the pycnidia 
under moist conditions. The spores are spread by splashing water and will infect leaves and stems that have not 
formed corky bark. Under ideal conditions, leaf lesions increase rapidly in size and number. Cankers can develop on 
trees that have leaf infections. Canker formation is directly related to leaf spot severity. Diseased bark is black and 
becomes tan in the center of the lesion as the pycnidia develop. Depending on the susceptibility of the host, the 
fungus may girdle shoots during the first season of infection or they can be halted by host defenses. Cankers on side 
shoots of young plants commonly extend to the main stem during the second season of infection. On highly 
susceptible trees, the main stem can be girdled within 1 to 2 additional years. 
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Rogue and destroy severely diseased trees. Prune cankered branches. 
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Resistance management is extremely important when using chemicals to control diseases. Chemicals 
that have different active ingredients should be used in rotation to help prevent chemical resistance from developing. 
Chemical Controls for Shoot Blight/Stem Canker: 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

chlorothalonil 
(Thalonil 4L, 

Countdown L + G, 
Daconil Ultrex 

Turf Care, Daconil 
Weather Stik, 
Daconil Zn, 

Manicure Ultrex) 

<1 spray 
1-1.04 
lbs./100 gal. 
water 

10-14 day intervals beginning 
at budbreak. 1+  48 

chlorothalonil + 
thiophanate-

methyl (Spectro 
90 WDG) 

<1 spray 

.72-1.44 lbs. 
chlorothaloni
l/100 gal; .18-
.36 lb. 
thiophanate-
methyl/100 
gal. 

10-14 day intervals beginning 
at budbreak 3  12 

thiophanate-
methyl (Cleary’s 
3336F, Cleary’s 
3336 WP, Lesco 

Cavalier Flowable, 
Cavalier 50 WSB) 

<1 foliar 
spray 

.375-.5 
lb./100 gal. 
water 

10-14 day intervals beginning 
at budbreak 3  12 

 
14. Verticillium Wilt (Verticillium dahliae) 

Type of Pest: Fungus 
Frequency of Occurrence: Annually 
Damage Caused: A fungus, Verticillium dahliae, causes this disease, which occurs in at least 46 genera of woody plants 
grown in New York State and adjacent areas. Trees affected by verticillium wilt may show both external and internal 
symptoms of the disease. External symptoms may appear as early as May and as late as October and may range from 
mild to severe. Mild, chronic symptoms are general yellowing of the foliage, leaf scorch, reduction in twig growth, 
dieback of twigs and branches, sparseness in the crown or an abnormally heavy seed crop. Severe, acute symptoms 
are rapid defoliation, wilting and dying of leaves on individual branches, death of branches or rapid defoliation of the 
entire plant. Symptoms often appear in only one branch, one side or one section of the plant. A sudden wilt of the 
crown and death of the entire plant may occur, especially during hot, dry weather. Recurrence of symptoms the 
following year is unpredictable. Plants with mild, chronic symptoms one year may show more severe, acute 
symptoms the next year. These plants may also not have symptoms for several years or may recover completely. 
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About half the plants showing wilt symptoms usually wilt in succeeding years. The extent of branch dieback in the 
current year is often not related to the previous year's symptoms. A plant may be infected for a long time before it 
exhibits any symptoms.  

The fungus grows from infected roots and branches into main stems and often into shoots and petioles of sprouts 
on the main stems of infected trees and shrubs. Usually the fungus, despite their symptoms of water stress and 
dieback, does not invade the topmost or outermost twigs of the plant.  

The internal symptoms of infection are streaks or bands of darkly discolored sapwood directly beneath  
the bark. In most plants, the darkly discolored sapwood may be observed by cutting diagonally across the base of an 
infected branch. The streaks are usually brown to black but may be green to brown in maple, magnolia and sumac. 
Ash may have no streaks of discolored sapwood even when severely infected.  

The fungus is active only in the sapwood. The current year's sapwood is discolored in plants showing wilt or 
necrotic leaf tissue. Plants showing mild symptoms or plants in remission have the discolored streaks confined to the 
annual rings of the sapwood of previous growing seasons. In trees in remission, the fungus has been found to be alive 
in annual rings up to three years old. Each winter, vigorous plants can compartmentalize or "lock up" the fungus 
infection in the previous season's sapwood. This leads to remission of severe symptoms and explains why symptoms 
can vary from one year to another, depending on tree health. A tree or shrub that is genetically very susceptible to 
verticillium wilt can apparently remain symptomless if the tree is well fertilized and watered and not subject to 
unfavorable growing conditions.  

A new root infection cannot extensively colonize the sapwood of a large tree during one season. Old infections 
that were successfully compartmentalized in the previous season's sapwood can move into new sapwood only slowly 
through bud (xylem) traces. If a tree is too weak to have successfully compartmentalized the infection, the tree will 
become severely diseased as the fungus rapidly and directly penetrates into the new sapwood. 
% Acres Affected:  
Disease Cycle: Verticillium wilt is caused by the fungus Verticillium dahliae (Kleb). Verticillium dahliae survives in the 
soil as small fungal bodies called microsclerotia. The microsclerotia may remain dormant in the soil for years. When 
roots of susceptible woody ornamentals and weeds grow near, the microsclerotia germinate and infect the roots. The 
fungus grows upward into the water-conducting vessels of the plant and interrupts water movement. The parts of the 
plant dependent on water conducted by the blocked vessels begin to show symptoms of the disease: wilting, branch 
dieback and, in some cases, death.  
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: If verticillium wilt has occurred in previous crops on a particular site, 
susceptible plants should not be planted. There is no guaranteed way to rid soil of Verticillium dahliae once the soil has 
been contaminated. Prevent the disease from getting started by planting clean stock on sites where previous 
occurrence of the disease has not been noted. If a tree or shrub already established in a landscape becomes infected 
with verticillium, it may still live and be a serviceable plant for many years. Trim symptomatic parts from the plant, 
disinfecting tools between cuts. Be sure the plant has adequate water and nutrition because verticillium spreads more 
quickly in plants growing in less than optimal sites. If plant roots and other tissues that die of verticillium wilt are not 
removed from the soil, numbers of microsclerotia may greatly increase. 
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Soil fumigation may help, but is probably a bad investment if done for the sole purpose of controlling 
verticillium. Cultural controls are the only method of controlling verticillium wilt. 
Chemical Controls for Verticillium Wilt: No chemical controls indicated. 

 
 
B. Less Common 
 
1. Black Canker of Willow 

Type of Pest: Fungus 
Frequency of Occurrence: Annually 
Damage Caused: The first symptoms of black canker are blackened areas on leaf blades, extending quickly toward 
the leaf base. Lesions may remain discrete, but usually entire leaves die, droop, and shrivel. Lesions on twigs most 
often arise at nodes where the pathogen has grown down petioles. Cankers that fail to encircle twigs are more or less 
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elliptical and usually 2 – 3 cm long but sometimes extend 5 – 8 cm. They become depressed and the dead bark splits 
as twigs increase in girth. 
% Acres Affected:  
Disease Cycle: Black canker of willow is caused by the pathogen Glomerella miyabeana (Phyllachorales, 
Melogrammataceac). Black canker attacks leaves and twigs late in the season and causes cankers on larger woody 
twigs. Conidia or ascospores may cause primary infections. Fruit bodies of the conidial state develop in the early 
summer on cankers and killed twigs. The conidia are dispersed by water and germinate on wet leaves or succulent 
stems and produce appressoria from which the fungus penetrates the host. This starts the secondary cycles of the 
disease. Conidial germination and mycelial growth are most rapid at temperatures near 25˚C. In the fall, perithecia 
follow or are matched up with acervuli in the same lesions and stay in the plant tissues. In the spring, one-celled 
ascospores are released. 
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Prune heavily to remove diseased parts. Salix babylonica (weeping willow) 
and S. pentandra (laurel willow) are somewhat resistant. 
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues:  
Chemical Controls for Black Canker of Willow: No chemical controls indicated. 

 
2. Black Knot (Dibotryon morbosum) 

Type of Pest: Fungus 
Frequency of Occurrence: Annually 
Damage Caused: Generally found on twigs, branches, and fruit spurs. Trunks can also be infected. Infections usually 
start on young tissue.  
% Acres Affected:  
Disease Cycle: Abnormal growth starts as light brown swellings that later enlarge, rupture, and become black. 
During the second year, the growth continues to elongate along the branch and encircles it. Several knots may merge 
to make a large knot. In the second year the fungus in the knot dies except at the margins. The black knot is then 
invaded by secondary fungi that may change the color to a whitish or pinkish color. With time and the spread of the 
disease, the tree loses vigor and dies. 
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Prune and destroy infected wood during late winter to very early spring. 
Make cuts at least six to eight inches below any swollen or knotty tissue. On trunks, chisel out diseased areas; 
removing at least one inch of healthy tissue around the gall. Eradicate severely infected plants. Control insects. Grow 
resistant varieties. 
Biological Control Practices:  
Post-Harvest Control Practices:  
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Other Issues: Pruning is the most important control measure for this disease. 
Chemical Controls for Black Knot (Dibotryon morbosum): No chemical controls indicated. 

 
3. Flower and Leaf Blight (Botrytis cinerea) 

Type of Pest: Fungus 
Frequency of Occurrence: Serious only in wet years. 
Damage Caused: This disease, also called gray mold, can be serious during wet spring weather. The symptoms range 
from a spotting of the flower bracts to a complete collapse of the bracts that eventually become covered with a gray 
fuzzy growth. Infected bracts that fall onto leaves can also cause leaf infections. Occasionally twigs are also infected. 
% Acres Affected:  
Disease Cycle: Most conidia are released naturally when humidity rises and falls rapidly. Conidia are also dispersed 
by rain dislodging dry spores through the shock waves of air. Conidia can be carried 1 to 2 meters on the surface of 
splashing drops. Conidia can go for long periods of time without germinating, especially if there is a lack of moisture 
or nutrient or by microbial aggression on the plant surface. 
 Botrytis cinerea enters the plant through injuries or dead plant parts or by direct infiltration of healthy leaves, 
blossoms, or fruits. The conidia penetrate the plant by germination of the conidia and differentiation of the germ tube 
into a clinging structure (the appressorium). A hypha from the appressorium penetrates the cuticle and epidermal 
wall, allowing the fungus to enter and kill plant tissues.  
 Botrytis cinerea can produce small, dark resting bodies (called sclerotia) in moist blighted tissue. The sclerotia 
serve as survival structure during the winter in temperate areas. In the spring, sclerotia will germinate to produce 
either conidia or stalked apothecia from which ascospores can be discharged into the air. Ascospores may cause some 
infections, but they are not considered important since some of the fungus overwinters as mycelium in decaying 
vegetation. The mycelium produce conidia as the temperature and moisture conditions allow. Botrytis cinerea can 
reproduce indefinitely by inhabiting dead and dying plant matter. 
 Botrytis cinerea is most prevalent where the air is moist and stagnant, commonly on the lower leaves of plants in 
dense plantings. Warm periods in the spring can cause growth to begin followed by humid weather which prolongs 
succulence in developing leaves and shoots. Frost or freeze damage also contributes to infection, especially if it is 
followed by damp or wet weather. Sublethal injury will cause leakage of nutrients from the leaf cells onto plant 
surfaces that will stimulate spore germination of botrytis. Botrytis cinerea will develop at high humidity and when 
temperatures range between 0˚C and 25˚C. Optimum growth and conidial production occurs between 20˚C and 22˚C. 
Since Botrytis cinerea can grow at low temperatures, it can appear in storage and is occasionally seen as a snow mold. 
When plant surfaces are wet, high humidity is present and temperatures are near 20°C, infection can occur within 20 
hours. 
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Resistance management is extremely important when using chemicals to control diseases. Chemicals 
that have different active ingredients should be used in rotation to help prevent chemical resistance from developing. 
Chemical Controls for Flower and Leaf Blight (Botrytis cinerea): 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

chlorothalonil 
(Thalonil 4L, 

Countdown L + G, 
Daconil Ultrex 

Turf Care, Daconil 
Weather Stik, 
Daconil Zn, 

Manicure Ultrex) 

5 spray 
1-1.04 
lbs./100 gal. 
water 

During bloom 1+  48 

thiophanate-
methyl (Cleary’s 5 foliar 

spray 
.375-.5 
lb./100 gal. During bloom 1  12 
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3336F, Cleary’s 
3336 WP, Lesco 

Cavalier Flowable, 
Cavalier 50 WSB) 

water 

chlorothalonil + 
thiophanate-

methyl (Spectro 
90 WDG) 

<1 spray 

.72-1.44 lbs. 
chlorothaloni
l/100 gal; .18-
.36 lb. 
thiophanate-
methyl/100 
gal. 

During bloom 1  12 

mancozeb + 
thiophanate-

methyl (Zyban 
WSB, Zyban WP) 

<1 spray 

3.7 oz. 
thiophanate-
methyl/100 
gal.; 15.4 oz. 
mancozeb 
/100 gal.  

During bloom 1+  12 or 
24 

copper hydroxide 
+ mancozeb 

(Junction) 
<1 spray 

.7-1.6 lbs. 
copper 
hydroxide/1
00 gal./.23-
.52 lb. 
mancozeb/10
0 gal. 

During bloom 1+  24 

iprodione (Chipco 
Brand 26019) <1 foliar 

spray 
.5-1 lb./100 
gal. water During bloom 1  24 

copper sulfate 
pentahydrate 

(Phyton 27) 
<1 spray .02-.04 lb./10 

gal. water During bloom 1  24 

potassium 
bicarbonate 

(Armicarb 100, 
FirstStep) 

<1 spray 2.125-4.25 
lbs./acre    4 

 
4. Leaf Blister (Taphrina caerulescens) 

Type of Pest: Fungus 
Frequency of Occurrence: Annually 
Damage Caused: Leaf blister, caused by the fungus Taphrina caerulescens, is a common disease affecting many species 
of oaks. Members of the red oak group are particularly susceptible to infection. Disease development is favored by 
cool, wet springs and, in years when such conditions occur, noticeable leaf deformity results. White oaks are rarely 
infected, even in years with cool, wet springs. Heavy infections of red oaks impair their appearance but do not 
endanger the trees' health. Symptoms appear in early summer as yellow, blister–like, circular, raised areas, 1/16 to 
1/2 inch in diameter. The blisters are scattered over the upper leaf surface with corresponding gray depressions on 
the lower surface. They turn from yellow to reddish brown with pale yellow margins, then become dull brown with 
age. Several blisters may merge and cause the leaves to curl. 
% Acres Affected:  
Disease Cycle: By midsummer, microscopic ascospores are produced by the fungus on the upper epidermis of the 
leaf. Expelled asci and ascospores sometimes cover the upper and lower surfaces of the blister giving them a white or 
light tan, powdery appearance. Some of these spores are carried by wind and rain to the buds and become lodged 
under the bud scales. Here they overwinter. The following spring, they germinate and cause new infections. Infection 
occurs in the spring when tender, young leaves are exposed. Cool, wet weather is required for ascospore germination 
on young leaves and if these conditions prevail, severe infection can occur. If weather conditions are not favorable for 
spore germination shortly after bud break, only minor infection will occur. As the leaves mature, they become more 
resistant to infection. 
Timing of Control:  
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Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: This disease does not pose a threat to tree health but can mar the tree's appearance. In special cases 
when it is desirable to prevent the unsightly infections, a single application of fungicide in the early spring just before 
the buds begin to swell will effectively manage this disease. Fungicides will not be effective if applied after bud break. 
Resistance management is extremely important when using chemicals to control diseases. Chemicals that have 
different active ingredients should be used in rotation to help prevent chemical resistance from developing. 
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Chemical Controls for Leaf Blister (Taphrina caerulescens): 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

chlorothalonil 
(Thalonil 4L, 

Countdown L + G, 
Daconil Ultrex 

Turf Care, Daconil 
Weather Stik, 
Daconil Zn, 

Manicure Ultrex) 

<1 spray 
1-1.04 
lbs./100 gal. 
water 

Spring before bud swell 1+  48 

mancozeb 
(Dithane WF T/O, 

Fore FloXL, 
Dithane T/O 

Rainshield, Lesco 
Mancozeb DG, 
Fore Rainshield 
T/O, Fore WSP 
Rainshield T/O, 
Pentathlon DF, 

Protect T/O) 

<1 spray 
.75-1.5 
lbs./100 gal. 
water 

Spring before bud swell 1+  24 

maneb 
(Pentathlon) <1 spray 1.2 lbs./100 

gal. water Spring before bud swell 1+  24 

chlorothalonil + 
thiophanate-

methyl (Spectro 
90 WDG) 

<1 spray 

.72-1.44 lbs. 
chlorothaloni
l/100 gal; .18-
.36 lb. 
thiophanate-
methyl/100 
gal. 

Spring before bud swell 1  12 

 
5. Leaf Spot (Entomosporium spp.) 

Type of Pest: Fungus 
Frequency of Occurrence: Annually 
Damage Caused: Leaf symptoms develop in early summer, starting as small, irregular reddish-brown spots on the 
upper and lower leaf surface. The area bordering the leaf lesions may initially remain green, creating a green island 
effect. Leaf spots range from 2 to 5 mm and can reach 1 cm. Raised bumps (acervuli) develop in the center of the 
lesion. Tissue in the area between the leaf spots turns yellow as the disease progresses. Elongated lesions can occur on 
leaf veins and tender shoot growth. Coalescing leaf spots may blight the entire leaf, resulting in rapid defoliation. If 
weather conditions remain cool and wet through the early part of the summer, susceptible hawthorn trees can lose 
the majority of their foliage. 
% Acres Affected:  
Disease Cycle: The disease overwinters in both the conidial and the sexual state on dead leaves and young twigs. It is 
not known how much the perfect state of the fungus contributes to spring infections. New infections start in the 
spring when spores are splashed onto developing leaves. Infection will continue to take place through the growing 
season as long as the weather remains cool and wet (58˚F to 87°F). The optimum temperature for disease 
development is 68˚F. Different fungal strains of this disease may be associated with a particular host.  
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Rake and destroy leaf litter in the fall. Replace or remove mulches that 
might contain diseased leaf debris in spring prior to bud break. Avoid overhead irrigation to help reduce leaf 
wetness. C.crus-galli is resistant. 
Biological Control Practices:  
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Post-Harvest Control Practices:  
Other Issues: May need additional applications in rainy years. Resistance management is extremely important when 
using chemicals to control diseases. Chemicals that have different active ingredients should be used in rotation to 
help prevent chemical resistance from developing. 
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Chemical Controls for Leaf Spot:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

mancozeb 
(Dithane WF T/O, 

Fore FloXL, 
Dithane T/O 

Rainshield, Lesco 
Mancozeb DG, 
Fore Rainshield 
T/O, Fore WSP 
Rainshield T/O, 
Pentathlon DF, 

Protect T/O) 

<1 spray 
.75-1.5 
lbs./100 gal. 
water 

As leaf buds open and twice 
thereafter at 10-14 day 
intervals 

3  24 

myclobutanil 
(Eagle WSP, 

Systhane WSP) 
<1 spray .8-1.2 oz./50 

gal. water 

As leaf buds open and twice 
thereafter at 10-14 day 
intervals 

3  24 

maneb 
(Pentathlon) <1 spray 1.2 lbs./100 

gal. water 

As leaf buds open and twice 
thereafter at 10-14 day 
intervals 

3  24 

chlorothalonil 
(Thalonil 4L, 

Countdown L + G, 
Daconil Ultrex 

Turf Care, Daconil 
Weather Stik, 
Daconil Zn, 

Manicure Ultrex) 

<1 spray 
1-1.04 
lbs./100 gal. 
water 

As leaf buds open and twice 
thereafter at 10-14 day 
intervals 

1+  48 

chlorothalonil + 
thiophanate-

methyl (Spectro 
90 WDG) 

<1 spray 

.72-1.44 lbs. 
chlorothaloni
l/100 gal; .18-
.36 lb. 
thiophanate-
methyl/100 
gal. 

As leaf buds open and twice 
thereafter at 10-14 day 
intervals 

3  12 

 
6. Leaf Rust (Melampsoridium) 

Type of Pest: Fungus 
Frequency of Occurrence: Rare 
Damage Caused: Causes small, yellow, angular spots on leaves. When several spots are present, they will coalesce to 
form brown lesions with yellow borders. When the rust is severe, leaves will turn brown and fall prematurely. 
Urediniospores that form during cool weather can reinfect the plant, causing the rust to become more abundant 
during the late summer and early fall. 
% Acres Affected:  
Disease Cycle: Urediniospores infect leaves causing new generations of spores to be produced every two weeks or 
less, depending on conditions. Urediniospores can embed inside bud scales and overwinter there, especially on lower 
branches where axillary buds can be exposed to many spores that are produced on adjacent twigs or leaves. When 
infested buds open in the spring, a few young leaves become infected, completing the disease cycle.  
Timing of Control: Apply chemical controls when disease has become intolerable. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Control is usually not necessary since the disease is rare and appears late in the season shortly before 



 

Version: 06-22-04 

Crop Profile: Nursery Ornamentals – 68
normal leaf fall. If chemicals are used on a regular basis, resistance management is extremely important. Chemicals 
that have different active ingredients should be used in rotation to help prevent chemical resistance from developing. 
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Chemical Controls for Leaf Rust (Melampsoridium): 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

triadimefon 
(Bayleton 50 T/O, 

Lesco Systemic 
Fungicide w/ 50% 

Bayleton) 

<1 foliar 
spray 

2.75 oz. in 
275-550 gal. 
water 

Apply chemical controls when 
disease has become 
intolerable. 

1+  12 

triadimefon 
(Strike 25 WDG) <1 foliar 

spray 
.25-.5 oz./50 
gal. water 

Apply chemical controls when 
disease has become 
intolerable. 

1+  12 

mancozeb 
(Protect T/O) <1 spray 

.6-1.2 
lbs./100 gal. 
water 

Apply chemical controls when 
disease has become 
intolerable. 

1+  24 

myclobutanil 
(Eagle WSP, 

Systhane WSP) 
<1 spray .8-1.2 oz./50 

gal. water 

Apply chemical controls when 
disease has become 
intolerable. 

1+  24 

 
7. Pear Scab (Venturia pirina) 

Type of Pest: Fungus 
Frequency of Occurrence: Annually 
Damage Caused: Lesions on fruit can lead to fruit deformity. In some cases, significant fruit loss can occur. 
% Acres Affected:  
Disease Cycle: The pear scab disease cycle is similar to that of apple scab (Venturia inaequalis), especially its mode of 
infection, symptoms, annual cycle, and epidemiology. The significant differences are that pear scab twig infections are 
more numerous and persistent and leaf infections are rare. The pear scab fungus overwinters on the ground on leaves 
and infected twigs. Spores are produced in the fallen leaves and released during spring rains. In the spring, sooty 
spots having a velvet look begin to appear on young fruit, stems, calyx lobes, or flower petals. Scab spots expand until 
stopped by dry weather or sprays. Secondary infections are produced in twig lesions. Many secondary infections can 
take place during a growing season, depending on the length of wet periods and temperatures. Scab lesions can 
develop in as little as 8 days after infection of young leaves and as long as 2 months on older leaves. Young fruit are 
more susceptible to infection. Under the right conditions, mature fruits can be infected. 
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Varieties that are resistant to pear scab can be planted, but cultivar 
resistance can vary from one region of the country to another. Disposing of fallen leaves by raking and burning or 
disking them into the ground can help to control pear scab. Pruning out infected twigs can also be of some benefit. 
Fall applications of dolomitic lime after leaf drop to increase soil pH can help reduce overwintering spores the 
following spring. 
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Resistance management is extremely important when using chemicals to control diseases. Chemicals 
that have different active ingredients should be used in rotation to help prevent chemical resistance from developing. 
Chemical Controls for Pear Scab (Venturia pirina): 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

thiophanate-
methyl (Cleary’s 
3336F, Cleary’s 
3336 WP, Lesco 

Cavalier Flowable, 
Cavalier 50 WSB) 

<1 foliar 
spray 

.375-.5 
lb./100 gal. 
water 

Apply as per label directions. 1  12 



 

Version: 06-22-04 

Crop Profile: Nursery Ornamentals – 70
myclobutanil 
(Eagle WSP, 

Systhane WSP) 
<1 spray .8-1.2 oz./50 

gal. water Apply as per label directions. 1+  24 

mancozeb 
(Dithane WF T/O, 

Fore FloXL, 
Dithane T/O 

Rainshield, Lesco 
Mancozeb DG, 
Fore Rainshield 
T/O, Fore WSP 
Rainshield T/O, 
Pentathlon DF, 

Protect T/O) 

<1 spray 
.75-1.5 
lbs./100 gal. 
water 

Apply as per label directions. 1+  24 

 
8. Spot Anthracnose 

Type of Pest: Fungus 
Frequency of Occurrence: Annually 
Damage Caused: This disease is caused by a fungus that usually attacks the flower bracts first, and then the leaves, 
young shoots and fruit of flowering dogwood (Cornus florida). 
% Acres Affected:  
Disease Cycle: This disease has characteristic small, reddish-purple leaf spots that are round or elongated. The spots 
are about the size of a pinhead. The centers are yellowish, with brown or black margins. As further infections occur, 
the spots become numerous and eventually merge to form larger leaf spots. The centers eventually drop out. This 
fungus survives from year to year on infected twigs, fruit, and other tissues. As dogwood begins to bloom, fungal 
spores are spread from tiny fruiting bodies on diseased shoots to flower and leaf buds by a combination of splashing 
water and wind. Extended periods of mild, wet, humid weather favor pathogen spread and colonization of bracts and 
juvenile leaves. In the landscape, disease spread generally is limited to early to mid-spring when the trees are putting 
on new leaves. Once the leaves mature, little development of spot anthracnose occurs.  
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Plant early-flowering dogwood selections in partial to full shade to avoid 
disease outbreaks. You can plant later-flowering dogwoods in full sun because they have moderate to good resistance 
to spot anthracnose. Plant resistant cultivars. Nearly all native flowering dogwoods are susceptible to this disease. In 
late fall, collect and discard the leaves from around the base of spot anthracnose-damaged trees. 
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Resistance management is extremely important when using chemicals to control diseases. Chemicals 
that have different active ingredients should be used in rotation to help prevent chemical resistance from developing. 
Chemical Controls for Spot Anthracnose: 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

copper hydroxide 
(Kocide 101, 

Kocide DF, Kocide 
LF, Kocide 2000, 

Kocide 2000 
T/N/O, Kocide 4.5 

LF) 

<1 spray 
.39-.77 
lb./100 gal. 
water 

If disease was severe the 
previous year, make 
application at monthly 
intervals beginning when 
flower buds have opened to 
the cup stage and continue 
until new flower buds have 
formed. 

2+  24 

mancozeb 
(Dithane WF T/O, 

Fore FloXL, 
Dithane T/O 

5 spray 
.75-1.5 
lbs./100 gal. 
water 

If disease was severe the 
previous year, make 
application at monthly 
intervals beginning when 

2+  24 
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Rainshield, Lesco 
Mancozeb DG, 
Fore Rainshield 
T/O, Fore WSP 
Rainshield T/O, 
Pentathlon DF, 

Protect T/O) 

flower buds have opened to 
the cup stage and continue 
until new flower buds have 
formed. 

copper hydroxide 
+ mancozeb 

(Junction) 
<1 spray 

.7-1.6 lbs. 
copper 
hydroxide/1
00 gal./.23-
.52 lb. 
mancozeb/10
0 gal. 

If disease was severe the 
previous year, make 
application at monthly 
intervals beginning when 
flower buds have opened to 
the cup stage and continue 
until new flower buds have 
formed. 

2+  24 

elemental copper 
(Basicop) <1 spray 

1.06-2.1 
lbs./100 gal. 
water 

If disease was severe the 
previous year, make 
application at monthly 
intervals beginning when 
flower buds have opened to 
the cup stage and continue 
until new flower buds have 
formed. 

2+  24 

myclobutanil 
(Eagle WSP, 

Systhane WSP) 
<1 spray .8-1.2 oz./50 

gal. water 

If disease was severe the 
previous year, make 
application at monthly 
intervals beginning when 
flower buds have opened to 
the cup stage and continue 
until new flower buds have 
formed. 

2+  24 

maneb 
(Pentathlon) <1 spray 1.2 lbs./100 

gal. water 

If disease was severe the 
previous year, make 
application at monthly 
intervals beginning when 
flower buds have opened to 
the cup stage and continue 
until new flower buds have 
formed. 

2+  24 

chlorothalonil 
(Thalonil 4L, 

Countdown L + G, 
Daconil Ultrex 

Turf Care, Daconil 
Weather Stik, 
Daconil Zn, 

Manicure Ultrex) 

<1 spray 
1-1.04 
lbs./100 gal. 
water 

If disease was severe the 
previous year, make 
application at monthly 
intervals beginning when 
flower buds have opened to 
the cup stage and continue 
until new flower buds have 
formed. 

2+  48 

azoxystrobin 
(Heritage) <1 broadcast, 

banded 

.03-.13 
lb./100 gal. 
water 

If disease was severe the 
previous year, make 
application at monthly 
intervals beginning when 
flower buds have opened to 
the cup stage and continue 
until new flower buds have 
formed. 

2+  4 
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9. Tar Spot (Rhytisma spp.) 

Type of Pest: Fungus 
Frequency of Occurrence: Annually 
Damage Caused: These dramatic but inconsequential diseases of numerous maple species cause small to almost one-
inch diameter tar-like spots on leaves. Leaf spots are first a yellowish green but by mid to late summer a tar-like mesh 
of fungal and leaf tissue develops inside the yellowed area. Occasionally some leaf withering and drop occurs but this 
is not generally serious.  
 The first symptoms of infection by a tar spot fungus usually show up in mid-June as small (less than 1/8 inch 
diameter), pale yellow spots. The spots enlarge and their yellow color intensifies as the season progresses. On red 
maple and silver maple, a single black spot usually develops in each yellow spot by early August. The black spot 
grows in diameter and thickness until, by late September, it looks like a spot of tar. The surface of the spot may have a 
pattern of wavy indentations or ripples.  
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 Another form of tar spot affects striped and Norway maples. On these trees 20 to 50 spots, each no larger than a 
pinhead, appear in late July or early August. On striped maple, the spots do not enlarge much after they first appear. 
On Norway maple, however, the spots grow and eventually coalesce to yield a larger black mass up to 1 1/2 inches in 
diameter. 
% Acres Affected:  
Disease Cycle: The fungi that cause tar spots overwinter on infected leaves that fall to the ground. The following 
spring, just as new leaves are unfolding, the fungal tissue in the leaves on the ground ripens. The surfaces of the spots 
split and minute, needle-like spores escape. The spores are carried by wind and if they land on new leaves of a 
susceptible host, they may germinate, penetrate the leaf tissue, and start a new disease cycle. 
Timing of Control: At budbreak and twice thereafter at 7- to 14-day intervals 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Where tar spot occurs at levels so low that the appearance of trees is not 
affected, destroy or compost fallen leaves in autumn. This will reduce the number of overwintering spots that can 
produce spores the following spring.  
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Disease is usually not severe except on Norway maple where fungicide sprays may be needed to 
preserve a tree’s appearance. Fungicide sprays are not generally recommended. Resistance management is extremely 
important when using chemicals to control diseases. Chemicals that have different active ingredients should be used 
in rotation to help prevent chemical resistance from developing. 
Chemical Controls for Tar Spot: 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

triadimefon 
(Bayleton 50 T/O, 

Lesco Systemic 
Fungicide w/ 50% 

Bayleton) 

<1 foliar 
spray 

2.75 oz. in 
275-550 gal. 
water 

At budbreak and twice 
thereafter at 7- to 14-day 
intervals 

3  12 

triadimefon 
(Strike 25 WDG) <1 foliar 

spray 
.25-.5 oz./50 
gal. water 

At budbreak and twice 
thereafter at 7- to 14-day 
intervals 

3  12 

mancozeb 
(Protect T/O) <1 spray 

.6-1.2 
lbs./100 gal. 
water 

At budbreak and twice 
thereafter at 7- to 14-day 
intervals 

3  24 

copper hydroxide 
+ mancozeb 

(Junction) 
<1 spray 

.7-1.6 lbs. 
copper 
hydroxide/1
00 gal./.23-
.52 lb. 
mancozeb/10
0 gal. 

At budbreak and twice 
thereafter at 7- to 14-day 
intervals 

3  24 

 
10. Pseudomonas Blight 

Type of Pest: Fungus 
Frequency of Occurrence: Annually 
Damage Caused: On Callery pear and lilac, the disease resembles fire blight. Affected leaves will develop a light, 
pinpoint yellow lesion that will grow and become water-soaked, eventually turning black. Black streaks often 
develop along the midrib and veins of leaves. In severe cases, new shoot growth will be girdled, causing rapid wilting 
and blackening of tissue beyond the canker margin. Dead shoots bend slightly, resembling a shepherd’s crook.  
 On stone fruit trees (particularly cherry), the bacterium will kill buds in the winter and blossoms in early 
spring. Large cankers may also form on the branches and trunks or winter-damaged trees. Stem cankers are slightly 
sunken and often have extensive gummosis. The liquid that seeps from the canker can have a sour or foul smell. 
Multiple trunk or scaffold branch cankers can cause tree death. 
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% Acres Affected:  
Disease Cycle: The bacterium that causes Pseudomonas blight overwinters in infected bark tissue or the surface of 
bud scales or twigs. The pathogen enters the plant through natural openings in leaves or bark or through open 
wounds. The pathogen may also predispose plant tissue to early fall or late spring frost and invades damaged tissue 
following freeze injury. Once inside the plant tissue, the bacterium produces a toxin that is translocated upward in 
the water-conducting system to newly developing leaves. The toxin causes a rapid water-soaked appearance and  
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blackening of succulent, new tissue. Disease development is favored by cool, wet spring conditions. Almost all 
disease development is restricted to cool, often near freezing, wet weather in April and May, and is suppressed by hot 
summer weather. Summer infections are unlikely. 
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Blighted tissue can be removed in late spring after symptoms appear, as 
long as pruning is done on a warm, sunny day. Stone fruits should be pruned for shaping in late winter or early 
spring. Fall pruning of stone fruits will contribute to winter injury, increasing the number of wounds that can be 
infected by the bacterium. 
 Diseased shoots and branch cankers should be removed from the diseased plant and destroyed. Cuts on 
succulent tissues should be made several inches below the blighted area. On woody tissue, the cuts should be flush 
with branch collars and disinfect pruning tools between cuts. 
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Resistance management is extremely important when using chemicals to control diseases. Chemicals 
that have different active ingredients should be used in rotation to help prevent chemical resistance from developing. 
Chemical Controls for Pseudomonas Blight: 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

copper hydroxide 
(Kocide 101, 

Kocide DF, Kocide 
2000, Kocide 2000 
T/N/O, Kocide 4.5 

LF) 

<5 spray 
.4 – 1.1 
lbs./100 gal. 
water 

For dormant treatments, apply 
as thorough cover spray. For 
new growth, begin treatments at 
first sign of disease and repeat as 
necessary at 7- to 14-day 
intervals. Higher rates can be 
used during periods of frequent 
rain or in severe disease 
conditions. 

2+  24 

 
 
 
IV. Woody Ornamentals: Deciduous Needled Tree  

Examples include larch and redwood 
 
Pest Information: Insects 

Abbreviations used: GDD= growing degree days; PPI = plant phonological indicator 
 
A. Most Common 
 
 None 
 
B. Less Common 
 
1. Larch Casebearer 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Bleached or scorched leaves, leaf tips turn brown. All species of North American Larix as well as 
exotic species may be severely injured. 
% Acres Affected:  
Pest Life Cycles: Coleophora laricelia (Hubner) derives its common name from the case constructed by the larva. The 
case provides camouflage that allows larvae to go undetected by nearly all but trained observers. The case, formed by 
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part of a mined-out larch needle lined with silk spun by the larva, is the color of a dead needle and shaped somewhat 
like a miniature cigar. The casebearer overwinters in its case, which it firmly attaches to a branch, often near the base 
of a bud. The larva resumes feeding in the spring as soon as the foliage begins to appear; it grows to a length of about 
6 mm. The needles it damages look as though they have been bleached or scorched. 

When the larva finishes feeding in late May or June, it pupates within the case. Adults emerge during June and 
early July, and they disperse. The adult moths are silvery gray and have a wing expanse of only 8 mm. They deposit 
one or more distinctively shaped eggs to a needle. Under magnification, the reddish brown eggs resemble inverted 
jelly molds with 12-14 ridges. When the egg hatches, the larva burrows directly into the needle, where it feeds as a 
miner for about 2 months. 

The most conspicuous damage inflicted by casebearers occurs in the spring when the foliage of the host tree may 
shrivel and die. Heavy defoliation retards both height and diameter growth. If defoliation occurs during 2 or more 
consecutive years, the host may be killed. 
Timing of Control: Late April through early May, 363–618 GDD, PPI–Japanese quince. Late August through mid-
September, 2375–2805 GDD, PPI–witch hazel. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices: A number of native and introduced parasites such as Agathis pumila (Ratzeburg), Bassus 
pumilus (Nees), and Chrysocharis laricinellae (Ratzeburg) attack the casebearer but are unable to hold it completely in 
check. In some localities birds play an important role in the control of this insect. 
Post-Harvest Control Practices:  
Other Issues:  
Chemical Controls for Larch Casebearer: 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

cyfluthrin 
(Decathlon 20 WP) <1 spray .38 oz./100 

gal. 

Late April through early May, 
363–618 GDD, PPI–Japanese 
quince. Late August through 
mid-September, 2375–2805 
GDD, PPI–witch hazel. 

1  NA 

 
2. Larch Sawfly 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Complete or partial defoliation. Damaged leaves may remain on the tree throughout the growing 
season. Injured areas in the leaves turn brown and eventually drop out, leaving irregular holes. Such injury spoils the 
appearance of ornamental trees and reduces the tree's vigor and growth. 
% Acres Affected:  
Pest Life Cycles: The adult insect is a black sawfly, about 3 mm long. It lays eggs in the leaf tissues through 
slits the insect cuts with its saw-like ovipositer in the leaf's upper epidermis. In about 1 week the eggs hatch, 
and the young larvae begin to make their blotch-like mines in the leaves. The mines first appear as tiny 
whitish spots. The larvae confine their feeding to the area between the leaf's lateral veins and eat the green 
tissue between the two layers of epidermis. Several mines may coalesce to form large blotches. 

The larva completes its development in late spring, cuts a hole through the epidermis, drops to the 
ground, and burrows into the soil to a depth of nearly 25 mm. It then prepares a papery cocoon where it 
remains as a pupa through the summer, fall, and winter. One generation occurs each year. 
Timing of Control: Mid-May, 192–299 GDD. PPI–flowering dogwood, redbud. 
Yield Losses:  
Regional Differences: The insect is well established in the Northeast and in the Great Lakes region, including 
southeastern Canada. It has been observed as far west as North Dakota, Minnesota, and Wisconsin. 
Cultural and Physical Control Practices: In light infestations, hand picking larvae from plants or dislodging them 
with forceful water sprays may be effective. 
Biological Control Practices: Many effective natural enemies, including microbials. 
Post-Harvest Control Practices:  
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Other Issues: Shepherd’s crooks in new growth caused by egg-laying damage provide a clue to population size. 
Chemical Controls for Larch Sawfly:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

acephate  
(Orthene TT&O 

97, Orthene TT&O 
75, Address T/O 
75S Address 75 

WSP) 

<1 spray .75 lb./100 
gal. water 

Mid-May, 192–299 GDD. PPI–
flowering dogwood, redbud. 1  24 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
<1 spray 1 lb./acre Mid-May, 192–299 GDD. PPI–

flowering dogwood, redbud. 1+  12 

imidacloprid 
(containers) 

(Marathon 1% 
Granular) 

<1 bulk or 
topical 

.008-.09 
lb./cu. yd. 
(bulk); 
.00035-.0215 
oz./pot 
(topical) 

Mid-May, 192–299 GDD. PPI–
flowering dogwood, redbud. 1+  12 

imidacloprid 
(containers) 

(Marathon 60 WP) 
<1 soil 

drench 
.0002-.0014 
oz./pot  1+  12 

lambda- 
cyhalothrin 

(Scimitar GC 0.88 
EC) 

<1 spray 
.01-.03 
lb./100 gal. 
water 

Mid-May, 192–299 GDD. PPI–
flowering dogwood, redbud. 1+  24 

spinosad (larvae 
only) (Conserve 

1SC) 
<1 spray .05 lb./100 

gal. water 
Mid-May, 192–299 GDD. PPI–
flowering dogwood, redbud. 1+  4 

spinosad (larvae 
only) (SpinTor 

2SC) 
<1 spray .031-.125 

lb./acre 
Mid-May, 192–299 GDD. PPI–
flowering dogwood, redbud. 1+  4 

 
3. Spruce Budworm 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Loss of buds and defoliation. The larva of this insect feeds on the newly developing buds, needles, 
and shoots of white spruce (Picea glauca), black spruce (P. mariana), and balsam fir (Abies balsamea).  
% Acres Affected:  
Pest Life Cycles: Eggs are usually laid in late July under and between loose scales at the base of the current season's 
shoots. Eggs that overwinter successfully in this protected space hatch in early May in New York State. Upon 
hatching, the larva moves to a developing bud and enters under a broken bud cap to feed on the tips and edges of the 
very young needles at the bud tip. The larva attaches the bud cap to the developing needles with silk; here it remains, 
protected by this shell-like covering for most of its feeding period. The bud cap, which normally blows off in light 
winds, makes feeding sites conspicuous. By the fourth instar the larva, which has destroyed all of the foliage under 
the cap, begins to move down the new "candle" as it feeds at the base of needles and on tender bark. Late-instar 
feeding creates scars on the shoot and weakens it. The larvae pupate in duff under the host tree, where the insects 
remain until adults emerge in early July. There is one generation a year.  
Timing of Control: Late April through mid-June; GDD not available. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices: Many parasites and predators but none effective in outbreak situations. Environmental 
pressures such as adverse climate and parasites play an important role in reducing budworm populations. The most 
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common naturally occurring parasites are wasps, such as Meteorus trachynotus (Vireck) and Phaeogenes hariolus 
(Cresson), and a tiny fly, Lypha setifacies (West). Egg and larval parasites are often numerous enough to control the 
bud moth in specimen plantings. The ant Camponotus herculeanus pennsylvanicus (De Geer) preys on pupae and on 
larvae that have dropped to the ground. 
Post-Harvest Control Practices:  
Other Issues: Normally not a problem on specimen trees. 
Chemical Controls for Spruce Budworm:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

acephate  
(Orthene TT&O 

97, Orthene TT&O 
75, Address T/O 
75S Address 75 

WSP) 

<1 spray .75 lb./100 
gal. water Late April through mid-June. 1  24 

Bacillus 
thuringiensis 

subsp. kurstaki 
(Dipel Pro DF) 

<1 spray 
.026-.103 
lbs./100 gal. 
water 

Late April through mid-June. 1  4 

Bacillus 
thuringiensis 

subsp. kurstaki 
(Crymax WDG, 

Javelin WG) 

<1 spray .009-.3 
lbs./acre Late April through mid-June. 1  4 

bifenthrin (Talstar 
Nursery Flowables, 
Talstar-N Nursery 

Flowable) 

<1 spray 
.05-.10 
lb./100 gal. 
water 

Late April through mid-June. 1  12 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
<1 spray 1 lb./acre Late April through mid-June. 1+  12 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

<1 spray .0078 lbs./3 
gal. water Late April through mid-June. 1+  12 

chlorpyrifos 
(Dursban TNP) <1 spray 

.25-.5 
lbs./100 gal. 
water 

Late April through mid-June. 1  12 

cyfluthrin 
(Decathlon 20 WP) <1 spray .38 oz./100 

gal. Late April through mid-June. 1  NA 

spinosad (larvae 
only) (Conserve 

1SC) 
<1 spray .05 lb./100 

gal. water Late April through mid-June. 1+  4 

spinosad (larvae 
only) (SpinTor 

2SC) 
<1 spray .031-.125 

lb./acre Late April through mid-June. 1+  4 

 
4. Bald Cypress Rust Mite (Epitrimerus taxodii) 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Causes reddish colored brown interior needles. May cause undue stress to bald cypress. 
% Acres Affected:  
Pest Life Cycles: The bald cypress rust mite overwinters as a female tucked into bark crevices. Once new leaves form 
in the spring, the females reproduce and slender mites begin to infest the needles. The mites dig through the needle 
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surface and extract the contents below. once warm weather arrives, the mite population grows; several thousand can 
be found on one leaf. 
Timing of Control: Treat trees showing damage. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Horticultural oils may damage bald cypress. 
Chemical Controls for Bald Cypress Rust Mite (Epitrimerus taxodii):  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

abamectin  
(Avid 0.15 EC) <1 spray .005 lbs./100 

gal. water Treat trees showing damage. 1+  12 

carbaryl (Sevin) <1 spray 1 lb./acre Treat trees showing damage. 1+  12 
horticultural oil 

(refined 
petroleum 
distillate) 

<1 
spray 

(dormant 
or foliar) 

.99-2.9 
gal./100 gal. 
water 

Treat trees showing damage. 1+  4 

 
 
Pest Information: Diseases 

There are no significant diseases on deciduous needled trees. 
 
 

V. Woody Ornamentals: Deciduous Shrubs  
Examples include euonymus, deutzia, cotoneaster, barberry, honeysuckle, lilac, privet, rose, and viburnum 

 
Pest Information: Insects 

Abbreviations used: GDD= growing degree days; PPI = plant phonological indicator 
 
A. Most Common 
 
1. Aphids 

Type of Pest: Insect 
Frequency of Occurrence: Annually  
Damage Caused: Aphid species can be generalist or specialist feeders. They attack most conifers and most deciduous 
trees and shrubs. Many species alternate host plants between warm and cold seasons. Aphids sucking fluids from leaf 
veins and buds may cause stunting, discoloration, deformation, and death of leaves. Large populations of aphids may 
cause unacceptable levels of honeydew and its accompanying sooty mold. Damaged leaves on indeterminately 
growing plants are usually replaced or hidden by new leaf growth later in the season after aphid populations have 
declined.  
% Acres Affected:  
Pest Life Cycles: Both winged and wingless adults occur. Most species are between 1.5 and 6mm in length. Aphids 
have a characteristic pear or oval shape with fairly long antennae and a pair of tube-like cornicles on the abdomen. 
They may be of various colors including red, orange, yellow, green, black or white. There may be several generations 
a year. Aphids excrete sticky honeydew as they feed and this may produce a black mold, esthetically unpleasing. 
Most aphid species overwinter as black, oval eggs on bark or needles. 
Timing of Control: Dormant oil or when aphids are found. GDD: spring 7–120. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices: Many natural enemies including ladybird beetles, syrphid fly larvae, and internal 
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parasites. Parasites and predators will usually control aphids by early summer. Predators usually found with high 
aphid populations. 
Post-Harvest Control Practices:  
Other Issues: Pesticides applied to foliage kill predators. Insecticidal soap controls some species. Where practical, 
wash off aphids with a strong stream of water. 
Chemical Controls for Aphids:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

acephate  
(Orthene TT&O 

97, Orthene TT&O 
75, Address T/O 
75S Address 75 

WSP) 

10 spray .25 lb./100 
gal. water 

When aphids are found. GDD: 
spring 7–120. 1  24 

bifenthrin (Talstar 
Nursery Flowables, 
Talstar-N Nursery 

Flowable) 

<1 spray 
.05-.10 
lb./100 gal. 
water 

When aphids are found. GDD: 
spring 7–120. 1  12 

cyfluthrin 
(Decathlon 20 WP) <1 spray .38 oz./100 

gal. 
When aphids are found. GDD: 
spring 7–120. 1  NA 

diazinon (DZN 
Diazinon 50W, 
DZN Diazinon 

AG500, Knox-Out 
GH 2FM, Knox-
Out NL 2 FM) 

10 spray 
.5-1.5 
lbs./100 gal. 
water 

When aphids are found. GDD: 
spring 7–120. 1+  12 

diazinon (DZN 
Diazinon AG600 

WBC) 
10 spray 7.4 fl. oz./100 

gal. water 
When aphids are found. GDD: 
spring 7–120. 1+  12 

dimethoate 
(Cygon 2E) <1 spray .5 lb./100 gal. 

water 
When aphids are found. GDD: 
spring 7–120. 1  48 

dimethoate 
(Dimethoate 4EC, 

Clean Crop 
Dimethoate 400, 

4E) 

<1 spray 1.1 lb./100 
gal. water 

When aphids are found. GDD: 
spring 7–120. 1  48 

endosulfan 
(Thiodan 3EC, 

Thiodan 50WP) 
<1 spray .5 lbs./100 

gal. water 
When aphids are found. GDD: 
spring 7–120. 1+  24 

fluvalinate 
(Mavrik Aquaflow 

2F) 
10 spray .6-.16 lb./100 

gal. water 
When aphids are found. GDD: 
spring 7–120. 1+  12 

horticultural oil 
(refined 

petroleum 
distillate) 

100 
spray 

(dormant 
or foliar) 

.99-2.9 
gal./100 gal. 
water 

Dormant treatment 1+  4 

imidacloprid 
(Marathon II L) 10 spray .03 lbs./100 

gal. water 
When aphids are found. GDD: 
spring 7–120. 1+  12 

imidacloprid 
(containers) 

(Marathon 60 WP) 
10 soil 

drench 
.0002-.0014 
oz./pot 

When aphids are found. GDD: 
spring 7–120. 1+  12 

insecticidal soap 
(potassium salts 

of fatty acids) (M-
Pede 49%, 

10 spray, 
drench 

.5-1 gal./100 
gal. water 

When aphids are found. GDD: 
spring 7–120. 1  12 
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Olympic 

Insecticidal Soap 
49.52%) 

malathion 
(Malathion 8 

Flowable, 
Malathion 5EC) 

10 spray .9-1 lb./100 
gal. water 

When aphids are found. GDD: 
spring 7–120. 1  12 

malathion 
(Malathion 50EC) 10 spray 8.3 fl. oz./100 

gal. water 
When aphids are found. GDD: 
spring 7–120. 1  12 

 
2. Black Vine Weevil 

Type of Pest: Insect 
Frequency of Occurrence: Annually  
Damage Caused: Notched leaves, bark removed from root crown. The black vine weevil, also known as the taxus 
weevil, is the most destructive and widespread of the root weevils throughout the northern half of the United States 
and in Canada. It is destructive, primarily in its larval form, to rhododendron and several other broad-leaved 
evergreens, as well as to strawberry and some greenhouse plants such as impatiens. As an adult, it has a wide host 
range. Injury caused by adult feeding consists of marginal notching of the leaves. The damage is indistinguishable 
from that caused by the Japanese weevil, Fuller rose beetle, and other weevils. The larva, or grub, is highly 
destructive to plants. Adult feeding rarely injures plants seriously, although it might be extensive. Root feeding may 
not cause noticeable injury to growing plants in the nursery, but infested plants may die after they have been 
transplanted. 
% Acres Affected:  
Pest Life Cycles:  

The adult is black and is the largest of the Otiorhynchus species found on ornamentals. It is active at night. 
During the day, the adult hides in dark places on the stems of very dense plants or in ground litter and 
mulch. When disturbed on stems or leaves, it drops to the ground where protective coloration makes it nearly 
invisible. All adults are female and cannot fly. A period of 2-3 weeks of feeding occurs before the adult begins 
to lay eggs. During midsummer, the weevil alternately feeds and lays eggs for a month or more. Larval 
feeding starts midsummer (when the eggs hatch), continues into the fall, and then continues again in the 
spring. The larger larvae consume feeder roots and bark on larger roots in the spring, which often results in 
the death of the plant. Species of root weevil grubs cannot always be distinguished from one another in the 
field. All are legless, C-shaped, and white with brown heads. They may be found at a depth of from 2-40 cm 
in the soil around the roots. Pupation occurs in the soil near the surface. The pupa is milky white and has 
conspicuous appendages. 
 There is usually one generation each year. Partially grown larvae overwinter in the soil. Occasionally, adults 
may survive by living in houses during the winter. Adult emergence from the soil usually starts about mid-June in 
the Northeast, and egg laying begins 1-2 weeks later. Each female lays as many as 500 eggs in the soil near the base of 
the plant over a period of 2-3 weeks. The eggs hatch in 10 days to 2 weeks, and the larvae tunnel through the soil to 
feed on roots. In the East the most extensive feeding occurs in late May and early June, just before pupation. 
Timing of Control: Spray foliage and surface at three-week intervals beginning early May, 148–400 GDD, and at 
three-week intervals for rest of growing season 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Select resistant varieties. 
Biological Control Practices: Some populations may be resistant to organophosphorus insecticides. Biological 
pesticides are not dependable. There has been some success in California in controlling blackvine weevil larvae and 
pupae with the insect parasitic nematode Heterorhabditis heliothidis (Kahn, Brooks & Hirschmann) and Steinernema 
feltiae (Woutz, Marack, Gerdin & Bedding (=Neoaplectana carpocapsae)). 
Post-Harvest Control Practices:  
Other Issues: Adults feed on wide range of host plants; some rhododendrons resistant to foliar damage. Larvae cause 
most serious injury to roots. Scouting is essential. One drench per growing season may be adequate for container 
plants. Birds are good predators. Pitfall or burlap collar traps catch night-feeding weevils. Older container-grown 
plants and evergreen hedges may be sources of reinfestation. 
Chemical Controls for Black Vine Weevil:  
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Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

acephate  
(Orthene TT&O 

97, Orthene TT&O 
75) 

40 spray, 
drench 

.75 lb./100 
gal. water 

Spray foliage and surface at 
three-week intervals beginning 
early May, 148–400 GDD, and 
at three-week intervals for rest 
of growing season. Drenches 
only - apply late summer to 
early fall. 

2+  24 

bifenthrin (Talstar 
Nursery Granular 

2%) 
<5 soil 

incorp. 
.2-.6 lb./cu. 
ft.  1  12 

bifenthrin (Talstar 
Nursery Flowables, 
Talstar-N Nursery 

Flowable) 

<5 spray 
.05-.10 
lb./100 gal. 
water 

Spray foliage and surface at 
three-week intervals beginning 
early May, 148–400 GDD, and 
at three-week intervals for rest 
of growing season.  

2+  12 

 
3. Euonymus Scale 

Type of Pest: Insect 
Frequency of Occurrence: Annually  
Damage Caused: Yellow spots on leaves, scurfy material on twigs and leaves, dieback, distorted bark. It often attacks 
evergreen euonymus such as Euonymus japonica and can cause complete defoliation or death of the plant. The tree 
forms, such as E. europaea , are equally susceptible. Euonymus scale attacks a number of hosts including species of 
Euonymus, Camellia, Buxus, Celastrus, Daphne, Eugenia, Hedera, Hibiscus, Ilex, lasminum, Ligustrum, Lonicera, Olea, 
Paxistima, Pachysandra, Solanum, and Prunus.  
 The euonymus scale is often overlooked until it has caused serious damage. One symptom of a light attack is 
the occurrence of yellowish or whitish spots on the leaves. The female scales are usually found along the stems and 
leaf veins of the host plant. At times, however, the covers of the smaller male scales whiten the whole plant. When 
this occurs, the plant's leaves may drop and sometimes a normally green plant becomes bare by midsummer. Plants 
growing close to buildings seem to be damaged more than those growing where there is free air circulation. This pest 
frequents the stems at ground level, where they are well protected. 
% Acres Affected:  
Pest Life Cycles: The scales overwinter as fully grown fertilized, grayish to brown females, which are easily 
distinguished from the smaller, whitish males. Eggs are deposited in early spring, beneath the dark-colored female 
scale covering. The eggs hatch over a period of 2 or 3 weeks in early June in the Northeast. The nymphs crawl to other 
parts of the host plant or are blown to other susceptible hosts.  
Timing of Control: Mid-April to early May for dormant treatment, 35–120 GDD. Early June, 533–820 GDD, PPI–
kousa dogwood, mountain laurel. Again in mid-July, 1150–1388 GDD, PPI-Abelia. 
Yield Losses:  
Regional Differences: This scale is likely to be found throughout the United States and in many of the Canadian 
provinces. 
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Cultural and Physical Control Practices: Because of apparent resistance to this pest, E. kiautschovica should be used as 
a substitute for E. japonica where low-maintenance plants are desired. E. alatus, E. sachalinensis, and E. sanguinea also 
appear to be resistant to the euonymus scale. It is recommended that resistant euonymus species be used when 
appropriate. 
Biological Control Practices: Effective predators and parasites exist. A predatory ladybeetle (Chilocorus kuwanae) has 
been introduced. 
Post-Harvest Control Practices:  
Other Issues: Other hosts include holly, bittersweet, and pachysandra. Frequent treatments with certain pesticides 
are usually required for control. Chemical applications are made as necessary. 
Chemical Controls for Euonymus Scale:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

acephate  
(Orthene TT&O 

97, Orthene TT&O 
75, Address T/O 
75S Address 75 

WSP) 

5 spray .5 lb./100 gal. 
water 

Mid-April to early May for 
dormant treatment, 35–120 
GDD. Early June, 533–820 
GDD, PPI–kousa dogwood, 
mountain laurel. Again in 
mid-July, 1150–1388 GDD, 
PPI-Abelia. 

2+  24 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
<5 spray 1 lb./acre 

Mid-April to early May for 
dormant treatment, 35–120 
GDD. Early June, 533–820 
GDD, PPI–kousa dogwood, 
mountain laurel. Again in 
mid-July, 1150–1388 GDD, 
PPI-Abelia. 

2+  12 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

<5 spray .0285 lbs./3 
gal water 

Mid-April to early May for 
dormant treatment, 35–120 
GDD. Early June, 533–820 
GDD, PPI–kousa dogwood, 
mountain laurel. Again in 
mid-July, 1150–1388 GDD, 
PPI-Abelia. 

2+  12 

chlorpyrifos 
(Dursban TNP) <5 spray 1 lb./100 gal. 

water 

Mid-April to early May for 
dormant treatment, 35–120 
GDD. Early June, 533–820 
GDD, PPI–kousa dogwood, 
mountain laurel. Again in 
mid-July, 1150–1388 GDD, 
PPI-Abelia. 

2+  12 

chlorpyrifos 
(DuraGuard) - spray .05-.1 oz./gal. 

Mid-April to early May for 
dormant treatment, 35–120 
GDD. Early June, 533–820 
GDD, PPI–kousa dogwood, 
mountain laurel. Again in 
mid-July, 1150–1388 GDD, 
PPI-Abelia. 

2+  24 

cyfluthrin 
(crawler stage) 

(Decathlon 20 WP) 
<5 spray .38 oz./100 

gal. 

Mid-April to early May for 
dormant treatment, 35–120 
GDD. Early June, 533–820 
GDD, PPI–kousa dogwood, 
mountain laurel. Again in 
mid-July, 1150–1388 GDD, 
PPI-Abelia. 

2+  NA 

dimethoate <5 spray 1.1 lb./100 Mid-April to early May for 2+  48 
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(Dimethoate 4EC, 

Clean Crop 
Dimethoate 400, 

4E) 

gal. water dormant treatment, 35–120 
GDD. Early June, 533–820 
GDD, PPI–kousa dogwood, 
mountain laurel. Again in 
mid-July, 1150–1388 GDD, 
PPI-Abelia. 

horticultural oil 
(refined 

petroleum 
distillate) 

20 
spray 

(dormant 
or foliar) 

.99-2.9 
gal./100 gal. 
water 

Mid-April to early May for 
dormant treatment, 35–120 
GDD. Early June, 533–820 
GDD, PPI–kousa dogwood, 
mountain laurel. Again in 
mid-July, 1150–1388 GDD, 
PPI-Abelia. 

2+  4 

insecticidal soap 
(potassium salts 

of fatty acids) (M-
Pede 49%, 
Olympic 

Insecticidal Soap 
49.52%) 

10 spray, 
drench 

.5-1 gal./100 
gal. water 

Mid-April to early May for 
dormant treatment, 35–120 
GDD. Early June, 533–820 
GDD, PPI–kousa dogwood, 
mountain laurel. Again in 
mid-July, 1150–1388 GDD, 
PPI-Abelia. 

2+  12 

malathion 
(Malathion 8 

Flowable, 
Malathion 5EC) 

<5 spray .9-1 lb./100 
gal. water 

Mid-April to early May for 
dormant treatment, 35–120 
GDD. Early June, 533–820 
GDD, PPI–kousa dogwood, 
mountain laurel. Again in 
mid-July, 1150–1388 GDD, 
PPI-Abelia. 

2+  12 

malathion 
(Malathion 50EC) <5 spray 8.3 fl. oz./100 

gal. water 

Mid-April to early May for 
dormant treatment, 35–120 
GDD. Early June, 533–820 
GDD, PPI–kousa dogwood, 
mountain laurel. Again in 
mid-July, 1150–1388 GDD, 
PPI-Abelia. 

2+  12 

 
4. Japanese Beetle 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Skeletonized foliage. Both beetles and larvae seriously injure plants. Grub injury may be unnoticed 
until the plants are badly damaged, often beyond recovery. The roots of young woody ornamental nursery stock can 
be affected by this beetle. The adults feed on nearly 300 species of plants. Upon emergence, they usually feed on the 
foliage and flowers of low-growing plants. On leaves, beetles devour the tissue between the veins, leaving a lacelike 
skeleton. The beetles completely consume rose petals and leaves with delicate veins. They are most active during the 
warmest parts of the day and prefer to feed on plants that are fully exposed to the sun. Of the woody ornamental 
plants attacked, the rose seems to be the favorite host. Other plants that receive extensive damage include weigela, 
wisteria, California privet, bayberry, viburnum, and others. Beetles have not been observed feeding on dogwood, 
forsythia, American holly, snowberry, or lilac. 
% Acres Affected:  
Pest Life Cycles: The Japanese beetle overwinters in the northeastern states as a partially grown grub in the soil 
below the frost line. In the spring the grub resumes feeding, primarily on the roots of grasses, and then pupates near 
the soil surface. Adults begin to emerge about the first week of July in upstate New York, southern Vermont, and 
New Hampshire. The adults fly to trees, shrubs, or other food plants to begin feeding. Beetles live for 30-45 days. 
After mating, they lay eggs in small groups in the ground at a depth of 2.5-10 cm. Each female is capable of laying 40-
60 eggs. The eggs hatch in about 2 weeks, and the young grubs feed on fine rootlets until cold weather drives them 
deep into the soil. 
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Timing of Control: July through mid-August, 1029–2154 GDD for foliar sprays. For foliar sprays, may need several 
applications. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Control wild grapes and practice sanitation procedures. 
Biological Control Practices: Several effective parasites. Naturally occurring microorganisms that reduce grub 
populations include pathogenic fungi, protozoans, and nematodes. The important parasitic insects are Tiphia vernalis 
(Rohwer) and T. popilliavora (Rohwer), both of which are wasps. A parasitic fly, Hypercteina aldrichi (Mesnil), attacks 
adult Japanese beetles in New England. In Massachusetts and Connecticut the rates of parasitism have reached 30%. 
Birds and toads eat large numbers of Japanese beetle adults as well as grubs. Moles, shrews, and skunks also eat large 
quantities of grubs. 
Post-Harvest Control Practices:  
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Other Issues: Pheromone and other attractants are available yet counterproductive unless used over a community-
wide area. Tilia tomentosa is somewhat resistant. Chemical controls are used for adult control. For foliar sprays, 
several applications may be needed. 
Chemical Controls for Japanese Beetle:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

acephate  
(Orthene TT&O 

97, Orthene TT&O 
75, Address T/O 
75S Address 75 

WSP) 

5 spray 1 lb./100 gal. 
water 

Foliar sprays - July through 
mid-August, 1029–2154 GDD 
for. Several applications may 
be needed. 

1+  24 

bifenthrin (Talstar 
Nursery Granular 

2%) 
<1 soil 

incorp. 
.3-.9 lb./cu. 
ft.  1  12 

bifenthrin (Talstar 
Nursery Flowables, 
Talstar-N Nursery 

Flowable) 

<1 spray 
.05-.10 
lb./100 gal. 
water 

Foliar sprays - July through 
mid-August, 1029–2154 GDD 
for. Several applications may 
be needed. 

1+  12 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
<1 spray 1 lb./acre 

Foliar sprays - July through 
mid-August, 1029–2154 GDD 
for. Several applications may 
be needed. 

1+  12 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

<1 spray .228 lbs/3 
gal. water 

Foliar sprays - July through 
mid-August, 1029–2154 GDD 
for. Several applications may 
be needed. 

1+  12 

chlorpyrifos 
(Dursban TNP) <1 spray 8 lbs./100 

gal. water 

Foliar sprays - July through 
mid-August, 1029–2154 GDD 
for. Several applications may 
be needed. 

1+  12 

chlorpyrifos 
(DuraGuard) <1 spray .05-.1 oz./gal. 

Foliar sprays - July through 
mid-August, 1029–2154 GDD 
for. Several applications may 
be needed. 

1+  24 

cyfluthrin (adult 
only) (Decathlon 

20 WP) 
<1 spray .38 oz./100 

gal. 

Foliar sprays - July through 
mid-August, 1029–2154 GDD 
for. Several applications may 
be needed. 

1+  NA 

imidacloprid 
(containers) 

(Marathon 1% 
Granular) 

<1 bulk or 
topical 

.008-.09 
lb./cu. yd. 
(bulk); 
.00035-.0215 
oz./pot 
(topical) 

Foliar sprays - July through 
mid-August, 1029–2154 GDD 
for. Several applications may 
be needed. 

1+  12 

imidacloprid 
(containers) 

(Marathon 60 WP) <1 soil 
drench 

.0002-.0014 
oz./pot 

Foliar sprays - July through 
mid-August, 1029–2154 GDD 
for. Several applications may 
be needed. 

1+  12 

imidacloprid 
(field) (Marathon 

1% Granular) 
<1 banded 

.45 oz./1000 
ft. of row or 
3000 sq. ft. 

Foliar sprays - July through 
mid-August, 1029–2154 GDD 
for. Several applications may 
be needed. 

1+  12 

imidacloprid <1 spray .42 oz./1000 Foliar sprays - July through 1+  12 
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(field) (Marathon 

60 WP) 
ft. of row or 
3000 sq. ft. 

mid-August, 1029–2154 GDD 
for. Several applications may 
be needed. 

lambda- 
cyhalothrin 

(adult) (Scimitar 
GC 0.88 EC) 

<1 spray 
.01-.03 
lb./100 gal. 
water 

Foliar sprays - July through 
mid-August, 1029–2154 GDD 
for. Several applications may 
be needed. 

1+  24 

malathion 
(adults) 

(Malathion 8 
Flowable, 

Malathion 5EC) 

<5 spray .9-1 lb./100 
gal. water 

Foliar sprays - July through 
mid-August, 1029–2154 GDD 
for. Several applications may 
be needed. 

1+  12 

malathion 
(adults) 

(Malathion 50EC) 
<5 spray 8.3 fl. oz./100 

gal. water 

Foliar sprays - July through 
mid-August, 1029–2154 GDD 
for. Several applications may 
be needed. 

1+  12 

permethrin (Astro 
3.2E) <1 spray or 

broadcast 

.1-.2 lbs./100 
gal. water or 
.1-.2 lbs./acre 

Foliar sprays - July through 
mid-August, 1029–2154 GDD 
for. Several applications may 
be needed. 

1+  12 

 
5. Leafhoppers 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: The feeding habits of all leafhoppers cause white stippling of foliage. Some species cause browning, 
stunting, withering or curling of terminal leaves. Damage depends on host, leafhopper species, and severity of 
infestation. Other species act as vectors of bacterial and viral plant diseases. 
% Acres Affected:  
Pest Life Cycles: Adult leafhoppers range in size from about 3mm to 15mm. They hold their wings roof-like over the 
back and they have rows of small spines along both hind tibiae. Most are green, but with a great variety of other 
colors. Larvae are similar, though smaller, and with only short wing buds. Some species of leafhopper overwinter as 
eggs, others as adults. Overwintered eggs usually hatch in May or June and emerging larvae feed on the new leaves 
of their hosts. Overwintered adults appear in early spring and lay eggs when host leaves have fully developed. There 
are one or two generations per year. 
Timing of Control: Mid-June, 618–802 GDD, PPI–mountain laurel. Mid-July, 1266–1514 GDD, PPI-Abelia. Mid-
August, 1917–2155 GDD. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Avoid overfertilization, which may cause populations of leafhoppers to 
increase. Prune out any branches exhibiting scorch-like symptoms of bacterial disease. 
Biological Control Practices: Natural enemies are rarely effective for control purposes. 
Post-Harvest Control Practices:  
Other Issues: A few leafhoppers may cause extensive damage. Phloem, xylem, or mesophyll feeding may occur. 
Chemical Controls for Leafhoppers:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

acephate  
(Orthene TT&O 

97, Orthene TT&O 
75, Address T/O 
75S Address 75 

WSP) 

20 spray .75 lb./100 
gal. water 

Mid-June, 618–802 GDD, PPI–
mountain laurel. Mid-July, 
1266–1514 GDD, PPI-Abelia. 
Mid-August, 1917–2155 GDD. 

1+  24 

bifenthrin (Talstar 
Nursery Flowables, <5 spray .05-.10 

lb./100 gal. 
Mid-June, 618–802 GDD, PPI–
mountain laurel. Mid-July, 1+  12 
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Talstar-N Nursery 

Flowable) 
water 1266–1514 GDD, PPI-Abelia. 

Mid-August, 1917–2155 GDD. 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
<5 spray 1 lb./acre 

Mid-June, 618–802 GDD, PPI–
mountain laurel. Mid-July, 
1266–1514 GDD, PPI-Abelia. 
Mid-August, 1917–2155 GDD. 

1+  12 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

<5 spray .0078 lbs./3 
gal. water 

Mid-June, 618–802 GDD, PPI–
mountain laurel. Mid-July, 
1266–1514 GDD, PPI-Abelia. 
Mid-August, 1917–2155 GDD. 

1+  12 

chlorpyrifos 
(Dursban TNP) <5 spray .5 lb./100 gal. 

water 

Mid-June, 618–802 GDD, PPI–
mountain laurel. Mid-July, 
1266–1514 GDD, PPI-Abelia. 
Mid-August, 1917–2155 GDD. 

1+  12 

chlorpyrifos 
(DuraGuard) <5 spray .05-.1 oz./gal. 

Mid-June, 618–802 GDD, PPI–
mountain laurel. Mid-July, 
1266–1514 GDD, PPI-Abelia. 
Mid-August, 1917–2155 GDD. 

1+  24 

cyfluthrin 
(Decathlon 20 WP) <5 spray .38 oz./100 

gal. 

Mid-June, 618–802 GDD, PPI–
mountain laurel. Mid-July, 
1266–1514 GDD, PPI-Abelia. 
Mid-August, 1917–2155 GDD. 

1+  NA 

diazinon (DZN 
Diazinon 50W, 
DZN Diazinon 

AG500, Knox-Out 
GH 2FM, Knox-
Out NL 2 FM) 

<5 spray 
.5-1.5 
lbs./100 gal. 
water 

Mid-June, 618–802 GDD, PPI–
mountain laurel. Mid-July, 
1266–1514 GDD, PPI-Abelia. 
Mid-August, 1917–2155 GDD. 

1+  12 

diazinon (DZN 
Diazinon AG600 

WBC) 
<5 spray 7.4 fl. oz./100 

gal. water 

Mid-June, 618–802 GDD, PPI–
mountain laurel. Mid-July, 
1266–1514 GDD, PPI-Abelia. 
Mid-August, 1917–2155 GDD. 

1+  12 

dimethoate (rose 
only) (Cygon 2E) <5 spray .5 lb./100 gal. 

water 

Mid-June, 618–802 GDD, PPI–
mountain laurel. Mid-July, 
1266–1514 GDD, PPI-Abelia. 
Mid-August, 1917–2155 GDD. 

1+  48 

dimethoate (rose 
only) (Dimethoate 
4EC, Clean Crop 
Dimethoate 400, 

4E) 

<5 spray 1.9 lb./10 0 
gal. water 

Mid-June, 618–802 GDD, PPI–
mountain laurel. Mid-July, 
1266–1514 GDD, PPI-Abelia. 
Mid-August, 1917–2155 GDD. 

1+  48 

fluvalinate 
(Mavrik Aquaflow 

2F) 
<5 spray .6-.16 lb./100 

gal. water 

Mid-June, 618–802 GDD, PPI–
mountain laurel. Mid-July, 
1266–1514 GDD, PPI-Abelia. 
Mid-August, 1917–2155 GDD. 

1+  12 

imidacloprid 
(containers) 

(Marathon 1% 
Granular) 

<5 bulk or 
topical 

.008-.09 
lb./cu. yd. 
(bulk); 
.00035-.0215 
oz./pot 
(topical) 

 1+  12 

imidacloprid 
(containers) 

(Marathon 60 WP) 
<5 soil 

drench 
.0002-.0014 
oz./pot  1+  12 

lambda- <5 spray .01-.03 Mid-June, 618–802 GDD, PPI– 1+  24 
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cyhalothrin 

(Scimitar GC 0.88 
EC) 

lb./100 gal. 
water 

mountain laurel. Mid-July, 
1266–1514 GDD, PPI-Abelia. 
Mid-August, 1917–2155 GDD. 

permethrin (Astro 
3.2E) <5 spray or 

broadcast 

.1-.2 lbs./100 
gal. water or 
.1-.2 lbs./acre 

Mid-June, 618–802 GDD, PPI–
mountain laurel. Mid-July, 
1266–1514 GDD, PPI-Abelia. 
Mid-August, 1917–2155 GDD. 

1+  12 
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6. Lilac Borer 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Hosts include lilac and privet. Larvae bore into the heartwood of the host and push frass behind 
them out of the gallery entrance. Sunken areas on branches and trunks frequently mark gallery entrances. Continual 
infestation can lead to branch dieback and breakage. Heavy infestation can kill trees. Dead canes in the center of a 
lilac bush may be a symptom of lilac borer presence. Branch dieback, holes, or sawdust collecting on bark also occurs. 
% Acres Affected:  
Pest Life Cycles: Adults of this insect are clearwing moths. The wasp-like moths are about 12mm long with wings 
folded. Forewings and abdomen are brownish-black, and the wingspan is 26 to 28mm. Mature larvae are about 25mm 
long, white with brown heads. Adults emerge in May and June and lay eggs on bark. Larvae mine the sapwood of 
trees during the summer, pupating in the following spring. There is one generation per year. Mature larvae 
overwinter in tunnels under the bark. 
Timing of Control: Mid-May, 200–299 GDD, PPI–flowering dogwood, redbud. Again early June, 400+ GDD. A third 
treatment two weeks later. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Prune out and destroy all dead and dying canes. 
Biological Control Practices: For larval control, spray gallery entrances with entomopathogenic nematodes, 
Steinernema carpocapsae. 
Post-Harvest Control Practices:  
Other Issues: Sex pheromone traps are useful to monitor and determine spray date. Avoid pruning when moths are 
present.  
Chemical Controls for Lilac Borer:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

5 spray .0285 lbs./3 
gal. water 

Mid-May, 200–299 GDD, PPI–
flowering dogwood, redbud. 
Again early June, 400+ GDD. 
A third treatment two weeks 
later. 

3  12 

chlorpyrifos 
(Dursban TNP) 5 spray 1 lb./100 gal. 

water 

Mid-May, 200–299 GDD, PPI–
flowering dogwood, redbud. 
Again early June, 400+ GDD. 
A third treatment two weeks 
later. 

3  12 

endosulfan 
(Thiodan 3EC, 

Thiodan 50WP) 
<1 spray .5-1 lb./100 

gal. water 

Mid-May, 200–299 GDD, PPI–
flowering dogwood, redbud. 
Again early June, 400+ GDD. 
A third treatment two weeks 
later. 

3  24 

permethrin (Astro 
3.2E) <1 spray 

.8-1.6 
lbs./100 gal. 
water 

Mid-May, 200–299 GDD, PPI–
flowering dogwood, redbud. 
Again early June, 400+ GDD. 
A third treatment two weeks 
later. 

3  12 

 
7. Privet Rust Mite 

Type of Pest: Insect 
Frequency of Occurrence: Annually  
Damage Caused: Premature leaf drop, silvery stipple to foliage. All stages of mites suck plant juices. Leaves become 
stippled and then cup or curl. Mites probably introduce toxins into the plants. Leaves turn olive green or brown. 
% Acres Affected:  
Pest Life Cycles: Adults of this eriophyid mite are white to yellow, less than 0.5mm long, and spindle shaped with 
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four legs. Immatures are similar but smaller. Mites become active as soon as new leaves develop. Several generations 
of mites overlap throughout the spring and summer. Adults overwinter on twigs. 
Timing of Control: Last 10 days of May through mid-June, 298–802 GDD. PPI–ruby horse chestnut; mid-July, 1266–
1515 GDD. PPI–golden rain tree. Treat both sides of foliage. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices: Predaceous mites are the most effective natural enemy. 
Post-Harvest Control Practices:  
Other Issues: Mites may be present from May through November. California, Amur, and regal privet are hosts. 
Chemical Controls for Privet Rust Mite:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

abamectin  
(Avid 0.15 EC) <5 spray .005 lbs./100 

gal. water 

Last 10 days of May through 
mid-June, 298–802 GDD. PPI–
ruby horse chestnut; mid-July, 
1266–1515 GDD. PPI–golden 
rain tree. 

1+  12 

carbaryl (Sevin) 5 spray 1 lb./acre 

Last 10 days of May through 
mid-June, 298–802 GDD. PPI–
ruby horse chestnut; mid-July, 
1266–1515 GDD. PPI–golden 
rain tree. 

1-3  12 

fluvalinate 
(Mavrik Aquaflow 

2F) 
<1 spray .6-.16 lb./100 

gal. water 

Last 10 days of May through 
mid-June, 298–802 GDD. PPI–
ruby horse chestnut; mid-July, 
1266–1515 GDD. PPI–golden 
rain tree. 

1+  12 

horticultural oil 
(refined 

petroleum 
distillate) 

5 dormant 
spray 

.99-2.9 
gal./100 gal. 
water 

Last 10 days of May through 
mid-June, 298–802 GDD. PPI–
ruby horse chestnut; mid-July, 
1266–1515 GDD. PPI–golden 
rain tree. 

1+  4 

 
8. Rose Slug 

Type of Pest: Insect 
Frequency of Occurrence: Annually  
Damage Caused: Larvae feed on the leaf upper surface, leaving only the leaf veins. Heavy infestations cause leaves to 
turn brown and curl, but populations of this insect are generally low, so that severe defoliation is rare. Skeletonized 
upper leaf surface. Leaves turn brown and curl. The rose slug also bores into pith of pruned stems. 
% Acres Affected:  
Pest Life Cycles: Adults are about 6mm long and resemble wasps. Larvae are slug-like, and light green with orange 
heads. They are about 13mm long when mature. Larvae pupate in early spring and adults emerge and lay eggs in the 
leaves. Larvae appear and feed from mid-May through June. There is one generation a year. Rose slug sawflies 
overwinter as prepupae in the soil. 
Timing of Control: Last of May through mid-June. Rose slug requires a second treatment in mid-August. GDD not 
available. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Prune out small populations that are accessible. 
Biological Control Practices: Natural enemies not studied. 
Post-Harvest Control Practices:  
Other Issues: A few larvae can seriously damage a rose plant. Wash slugs from plants with a strong jet of water. 
Chemical Controls for Rose Slug: 
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Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
 spray 1 lb./acre 

Last of May through mid-June. 
A second treatment in mid-
August is required. 

2+  12 

cyfluthrin 
(Decathlon 20 WP)  spray .26 oz./100 

gal. 

Last of May through mid-June. 
A second treatment in mid-
August is required. 

2+  NA 

lambda- 
cyhalothrin 

(Scimitar GC 0.88 
EC) 

 spray 
.01-.03 
lb./100 gal. 
water 

Last of May through mid-June. 
A second treatment in mid-
August is required. 

2+  24 

spinosad 
(Conserve 1SC)  spray .05 lb./100 

gal. water 

Last of May through mid-June. 
A second treatment in mid-
August is required. 

2+  4 

 
9. Snowball Aphid 

Type of Pest: Insect 
Frequency of Occurrence: Annually  
Damage Caused: Severely distorted foliage. 
% Acres Affected:  
Pest Life Cycles: Snowball aphids overwinter as eggs on the twigs and buds of viburnum plants. These eggs are 
deposited in the fall. The eggs hatch in the spring at about the time of bud opening. The buds serve as the feeding site 
for developing aphids. The aphid is found only in the spring on viburnum. As stem mothers, large numbers of young 
aphids are produced without mating. Two months after egg hatch, all the offspring leave the viburnum plant. It is 
unknown where they move to. In September, migrant forms return to the viburnum and give birth to the sexual 
aphid forms that produce the overwintering eggs. 
Timing of Control: Early to mid-May, 148–298 GDD, PPI-redbud, flowering almond. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices: Parasites and predators are not usually effective early in the growing season. 
Post-Harvest Control Practices:  
Other Issues: V. opulus, V. prunifolium, and V. acerifolia are most damaged. Many viburnum species are immune. 
Chemical Controls for Snowball Aphid:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

acephate  
(Orthene TT&O 

97, Orthene TT&O 
75, Address T/O 
75S Address 75 

WSP) 

<5 spray .25 lb./100 
gal. water 

Early to mid-May, 148–298 
GDD, PPI-redbud, flowering 
almond. 

1+  24 

bifenthrin (Talstar 
Nursery Flowables, 
Talstar-N Nursery 

Flowable) 

<1 spray 
.05-.10 
lb./100 gal. 
water 

Early to mid-May, 148–298 
GDD, PPI-redbud, flowering 
almond. 

1+  12 

cyfluthrin 
(Decathlon 20 WP) <1 spray .38 oz./100 

gal. 

Early to mid-May, 148–298 
GDD, PPI-redbud, flowering 
almond. 

1+  NA 

diazinon (DZN 
Diazinon 50W, 
DZN Diazinon 

AG500, Knox-Out 

<1 spray 
.5-1.5 
lbs./100 gal. 
water 

Early to mid-May, 148–298 
GDD, PPI-redbud, flowering 
almond. 

1+  12 
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GH 2FM, Knox-
Out NL 2 FM) 

diazinon (DZN 
Diazinon AG600 

WBC) 
<1 spray 7.4 fl. oz./100 

gal. water 

Early to mid-May, 148–298 
GDD, PPI-redbud, flowering 
almond. 

1+  12 

endosulfan 
(Thiodan 3EC, 

Thiodan 50WP) 
<1 spray .5 lb./100 gal. 

water 

Early to mid-May, 148–298 
GDD, PPI-redbud, flowering 
almond. 

1+  24 

fluvalinate 
(Mavrik Aquaflow 

2F) 
<1 spray .6-.16 lb./100 

gal. water 

Early to mid-May, 148–298 
GDD, PPI-redbud, flowering 
almond. 

1+  12 

horticultural oil 
(refined 

petroleum 
distillate) 

<5 
spray 

(dormant 
or foliar) 

.99-2.9 
gal./100 gal. 
water 

Early to mid-May, 148–298 
GDD, PPI-redbud, flowering 
almond. 

1+  4 

imidacloprid 
(containers) 

(Marathon 1% 
Granular) 

<1 bulk or 
topical 

.008-.09 
lb./cu. yd. 
(bulk); 
.00035-.0215 
oz./pot 
(topical) 

Early to mid-May, 148–298 
GDD, PPI-redbud, flowering 
almond. 

1+  12 

imidacloprid 
(containers) 

(Marathon 60 WP) 
<1 soil 

drench 
.0002-.0014 
oz./pot 

Early to mid-May, 148–298 
GDD, PPI-redbud, flowering 
almond. 

1+  12 

permethrin (Astro 
3.2E) <1 spray or 

broadcast 

.1-.2 lbs./100 
gal. water or 
.1-.2 lbs./acre 

Early to mid-May, 148–298 
GDD, PPI-redbud, flowering 
almond. 

1+  12 

 
10. Twospotted Spider Mite 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Stippled foliage, webbing in heavy infestations. In addition to infesting a great many nonwoody 
hosts, this species can be a serious pest of roses, and several other shrubs.  
% Acres Affected:  
Pest Life Cycles: The twospotted spider mite, T. urticae (Koch), is green or greenish yellow with two lateral dark spots 
that are visible when the mite is viewed from above. Overwintering females are orange to orange-red and hibernate 
in ground litter or under bark of shrubs and trees. Their spots may vary in intensity depending on how recently the 
mite has molted. The spots result from internal accumulation of waste food; hence, recently molted mites may lack or 
have very faint spots. The twospotted mite feeds and reproduces whenever conditions are favorable for plant growth, 
from earliest spring to late fall. Warm and hot weather favors rapid development, increased feeding and increased 
reproduction. At 75˚F, for example, development from egg hatch to adults takes only 5 days. A female lives 2-4 weeks 
and produces about 100-300 eggs. 
Timing of Control: Late May through mid-June, 363–618 GDD, PPI–Tatarian honeysuckle. Again mid-July through 
mid-August, 1300–2000 GDD, PPI–butterfly bush. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices: Predators may greatly reduce populations. Insect and mite predators are the most 
important group of natural enemies. A number of mites prey on spider mites, most notably species in the family 
Phytoseiidae. Some investigators consider the phytosefids to be the most effective and widespread predators of 
injurious plant-feeding mites. They prevent increases of potentially destructive mites because they are most effective 
at low population densities. They have been used as effective biological control agents for mite pests in greenhouses 
and on some crops. Amblyseius faliacis (Garman), a phytoseiid mite, has been shown to be a particularly effective 
predator in nurseries, in part because of its ability to develop resistance to the commonly used organophosphate 
insecticides. 
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 Insect predators include lady beetles and certain thrips, true bugs, and lacewing larvae. Stethorus species, for 
example, round black lady beetles about 1 mm long, are capable of virtually eliminating spider mite populations but 
usually only after mite populations have peaked and mite damage is severe. Applying pesticides against mites after 
damage is severe (and, presumably, when populations of natural enemies are high) is especially deleterious to lady 
beetles and other predators. Some of the more recent pesticides are not as destructive to predaceous mites as they are 
to predaceous insects. 
Post-Harvest Control Practices:  
Other Issues: Some miticides also kill predatory mites. Monitor plants to check for resurgence of twospotted mites 
after treatment. Hexythiazox may not work well against severe infestations.  
Chemical Controls for Twospotted Spider Mite:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

abamectin  
(Avid 0.15 EC) 15 spray .005 lbs./100 

gal. water 

Late May through mid-June, 
363–618 GDD, PPI–Tatarian 
honeysuckle. Again mid-July 
through mid-August, 1300–
2000 GDD, PPI–butterfly bush. 

2  12 

bifenazate 
(Floramite) 15 spray 1-2 oz./100 

gal. 

Late May through mid-June, 
363-618 GDD, PPI – Tatarian 
honeysuckle. Again mid-July 
through mid-August, 1300-
2000 GDD, PPI-butterfly bush. 

2  4 

bifenthrin (Talstar 
Nursery Flowables, 
Talstar-N Nursery 

Flowable) 

15 spray 
.05-.10 
lb./100 gal. 
water 

Late May through mid-June, 
363–618 GDD, PPI–Tatarian 
honeysuckle. Again mid-July 
through mid-August, 1300–
2000 GDD, PPI–butterfly bush. 

2  12 

chlorpyrifos 
(Dursban TNP) <5 spray .25-.5 lb./100 

gal. water 

Late May through mid-June, 
363–618 GDD, PPI–Tatarian 
honeysuckle. Again mid-July 
through mid-August, 1300–
2000 GDD, PPI–butterfly bush. 

2  12 

chlorpyrifos 
(DuraGuard) <5 spray .05-.1 oz./gal. 

Late May through mid-June, 
363–618 GDD, PPI–Tatarian 
honeysuckle. Again mid-July 
through mid-August, 1300–
2000 GDD, PPI–butterfly bush. 

2  24 

diazinon (DZN 
Diazinon 50W, 
DZN Diazinon 

AG500, Knox-Out 
GH 2FM, Knox-
Out NL 2 FM) 

<5 spray 
.5-1.5 
lbs./100 gal. 
water 

Late May through mid-June, 
363–618 GDD, PPI–Tatarian 
honeysuckle. Again mid-July 
through mid-August, 1300–
2000 GDD, PPI–butterfly bush. 

2  12 

diazinon (DZN 
Diazinon AG600 

WBC) 
<5 spray 7.4 fl. oz./100 

gal. water 

Late May through mid-June, 
363–618 GDD, PPI–Tatarian 
honeysuckle. Again mid-July 
through mid-August, 1300–
2000 GDD, PPI–butterfly bush. 

2  12 

dicofol (Kelthane 
35 WP, Kelthane 

T/O 50W) 
<5 spray 

.25-.5 
lbs./100 gal. 
water 

Late May through mid-June, 
363–618 GDD, PPI–Tatarian 
honeysuckle. Again mid-July 
through mid-August, 1300–
2000 GDD, PPI–butterfly bush. 

2  12 

fluvalinate 15 spray .6-.16 lb./100 Late May through mid-June, 2  12 
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(Mavrik Aquaflow 

2F) 
gal. water 363–618 GDD, PPI–Tatarian 

honeysuckle. Again mid-July 
through mid-August, 1300–
2000 GDD, PPI–butterfly bush. 

hexythiazox 
(Hexygon DF) 15 spray 

.03-.06 
lb./100 gal. 
water 

Late May through mid-June, 
363–618 GDD, PPI–Tatarian 
honeysuckle. Again mid-July 
through mid-August, 1300–
2000 GDD, PPI–butterfly bush. 

2  12 

horticultural oil 
(refined 

petroleum 
distillate) 

80 
spray 

(dormant 
or foliar) 

.99-2.9 
gal./100 gal. 
water 

Late May through mid-June, 
363–618 GDD, PPI–Tatarian 
honeysuckle. Again mid-July 
through mid-August, 1300–
2000 GDD, PPI–butterfly bush. 

2  4 

insecticidal soap 
(potassium salts 

of fatty acids) (M-
Pede 49%, 
Olympic 

Insecticidal Soap 
49.52%) 

<5 spray, 
drench 

.5-1 gal./100 
gal. water 

Late May through mid-June, 
363–618 GDD, PPI–Tatarian 
honeysuckle. Again mid-July 
through mid-August, 1300–
2000 GDD, PPI–butterfly bush. 

2  12 

lambda- 
cyhalothrin 

(Scimitar GC 0.88 
EC) 

<5 spray 
.02-.03 
lb./100 gal. 
water 

Late May through mid-June, 
363–618 GDD, PPI–Tatarian 
honeysuckle. Again mid-July 
through mid-August, 1300–
2000 GDD, PPI–butterfly bush. 

2  24 

pyridaben 
(Sanmite 75WP) <5 spray 3 oz./100 gal. 

water 

Late May through mid-June, 
363–618 GDD, PPI–Tatarian 
honeysuckle. Again mid-July 
through mid-August, 1300–
2000 GDD, PPI–butterfly bush. 

2  12 

 
11. Viburnum Leaf Beetle 

Type of Pest: Insect 
Frequency of Occurrence: Annually  
Damage Caused: Defoliation first on lower leaves, then entire plant is affected when populations are high. Larvae 
skeletonize foliage in May. Adults (July–Sept.) eat oblong cutouts in foliage that are 1/16 to 1/8 inch wide with 
parallel sides and are 1/8 to 1/4 inches long with rounded ends.  
% Acres Affected:  
Pest Life Cycles: Viburnum leaf beetle overwinter as eggs. Females chew square holes in the bark of twigs and 
deposit several eggs in each hole. A female can produce about 500 eggs. In May of the following year, the eggs hatch 
and the larvae begin feeding on young, readily accessible foliage. Larvae complete their development in 8 to 10 
weeks. Adults begin to appear about mid-July and may be seen until the first frost. 
Timing of Control: Early to mid-May (60–120 GDD, PPI-redbud) for larvae, as needed from July to Sept. (800–? GDD) 
for adults. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Remove and destroy branches with eggs (mostly on newest growth) after 
adults die and before eggs hatch (Oct.–April). Many varieties are resistant or only moderately susceptible; V. 
dentatum, trilobum, rafinesquianum, opulus, and sargentii are very susceptible. 
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues:  
Chemical Controls for Viburnum Leaf Beetle:  
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Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

5 spray 
.014 to .0285 
lbs./3 gal. 
water 

Early to mid-May (60–120 
GDD, PPI-redbud) for larvae, 
as needed from July to Sept. 
(800–? GDD) for adults. 

1+  12 

chlorpyrifos 
(DuraGuard) 5 spray .05-.1 oz./gal. 

Early to mid-May (60–120 
GDD, PPI-redbud) for larvae, 
as needed from July to Sept. 
(800–? GDD) for adults. 

1+  24 

pyrethrins + 
piperonyl 

butoxide (PBO) 
(Pyronyl Crop 

Spray 0.5 + 5EC) 

<1 spray 
.05-.09 
lb./100 gal. 
water 

Early to mid-May (60–120 
GDD, PPI-redbud) for larvae, 
as needed from July to Sept. 
(800–? GDD) for adults. 

1+  12 

spinosad 
(Conserve 1SC) <5 spray .05 lb./100 

gal. water 

Early to mid-May (60–120 
GDD, PPI-redbud) for larvae, 
as needed from July to Sept. 
(800–? GDD) for adults. 

1+  4 

 
12. White Prunicola Scale 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: White coating on twigs, yellowing and premature leaf drop, and dieback. The white prunicola scale 
is most frequently encountered on Ligustrum species and Syringa species. 
% Acres Affected:  
Pest Life Cycles: The white prunicola scale is closely related to the white peach scale. White prunicola scale cannot be 
casually differentiated from the white peach scale. The scale overwinters as an adult female. Each female produces 
more than 100 eggs. Since the eggs of any one generation are laid during a period extending over 1 month, the 
crawlers also emerge over a similar length of time. Female embryos are coral; male embryos are whitish pink. The 
color difference remains distinct through the crawler stage until the end of the first instar. In the adult stage the cover 
of the male scale is bright white and about 2.0-2.5 mm long. The female scale is larger but gray and thus less 
conspicuous. Infestations appear more intense during periods when males mature. Large masses of cottony secretions 
are quite apparent. In addition to several morphological characters that allow for taxonomic distinction, there are 
biological and behavioral differences that help differentiate the white prunicola scale from the white peach scale. The 
prunicola scale's seasonal activities occur 2 weeks or more later than those of the white peach scale and persist for the 
entire season. There are two generations per year in New York. 
Timing of Control: April, 35–145 GDD. Again, mid-June through early July, 707–1151 GDD, PPI–mountain laurel, 
Tilia cordata. 
Yield Losses:  
Regional Differences: White prunicola scale is more common in temperate climatic zones. 
Cultural and Physical Control Practices: Prune out heavily infested limbs that are showing dieback. Remove 
accessible white patches on healthy trees by scrubbing. 
Biological Control Practices: Predators and parasites are abundant but not reliable. Parasitic and predaceous insects 
are numerous. Coccinellids include the twice stabbed lady beetle, Chilocorus stigma (Say), Lindorus lophanthae (Blaisdell), 
and Exochomus childreni (Mulsant) in Florida. The wasp parasites Prospaltella berlesei (Howard) and Aspidiotiphagus 
citrinus (Craw), along with a predaceous thrips and a mite species in the family Belbidae, have also been reported 
there. A sex pheromone has been identified for the white peach scale. 
Post-Harvest Control Practices:  
Other Issues: Oil can be used for dormant as well as verdant sprays. Hosts include Prunus, Syringa, and Ligustrum. 
Do not apply oil in early fall. Late-summer applications of insecticidal soap are reported to work well. 
Chemical Controls for White Prunicola Scale:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 
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acephate  

(Orthene TT&O 
97, Orthene TT&O 

75, Address T/O 
75S Address 75 

WSP) 

5 spray .5 lb./100 gal. 
water 

April, 35–145 GDD. Again, 
mid-June through early July, 
707–1151 GDD, PPI–mountain 
laurel, Tilia cordata. 

2  24 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
<1 spray 1 lb./acre 

April, 35–145 GDD. Again, 
mid-June through early July, 
707–1151 GDD, PPI–mountain 
laurel, Tilia cordata. 

2  12 

cyfluthrin 
(crawler stage) 

(Decathlon 20 WP) 
<1 spray .38 oz./100 

gal. 

April, 35–145 GDD. Again, 
mid-June through early July, 
707–1151 GDD, PPI–mountain 
laurel, Tilia cordata. 

2  NA 

horticultural oil 
(refined 

petroleum 
distillate) 

5 
spray 

(dormant 
or foliar) 

.99-2.9 
gal./100 gal. 
water 

April, 35–145 GDD. Again, 
mid-June through early July, 
707–1151 GDD, PPI–mountain 
laurel, Tilia cordata. 

2  4 

insecticidal soap 
(potassium salts 

of fatty acids) (M-
Pede 49%, 
Olympic 

Insecticidal Soap 
49.52%) 

5 spray, 
drench 

.5-1 gal./100 
gal. water 

April, 35–145 GDD. Again, 
mid-June through early July, 
707–1151 GDD, PPI–mountain 
laurel, Tilia cordata. 

2  12 

 
B. Less Common 
 
1. Honeysuckle Aphid 

Type of Pest: Insect 
Frequency of Occurrence: Annually  
Damage Caused: Damage includes both folded leaves and the distinctive stunted growth pattern called witches’ 
broom. Leaves fold over in response to aphid feeding, which protects the aphids inside from predation and topical 
insecticides. Witches’ broom is a dense mass of smaller shoots. Witches’-brooms on new shoots, leaves distorted, 
folded, and dwarfed. 
% Acres Affected:  
Pest Life Cycles: Adult aphids are about 1-2mm long. They are light green to cream in color. Crawlers emerge in May 
and commence feeding on buds until leaves are available. This aphid overwinters in the egg stage on plants infested 
the previous year. 
Timing of Control: April, GGD not available, PPI–silver maple, pussy willow. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Consider replacing infected plants with resistant cultivars such as Freedom, 
Arnold Red, Clavey’s Dwarf, and Emerald Mound. Prune off and destroy witches’ brooms when they are detected. 
Biological Control Practices: Several predators, but not effective. 
Post-Harvest Control Practices:  
Other Issues: To stop witches’-brooms, treatment must be applied before foliage appears.  
Chemical Controls for Honeysuckle Aphid:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

acephate  
(Orthene TT&O 

97, Orthene TT&O 
75, Address T/O 

5 spray .25 lb./100 
gal. water 

April, GGD not available, PPI–
silver maple, pussy willow. 1  24 
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75S Address 75 

WSP) 
bifenthrin (Talstar 
Nursery Flowables, 
Talstar-N Nursery 

Flowable) 

<1 spray 
.05-.10 
lb./100 gal. 
water 

April, GGD not available, PPI–
silver maple, pussy willow. 1  12 

cyfluthrin 
(Decathlon 20 WP) <1 spray .38 oz./100 

gal. 
April, GGD not available, PPI–
silver maple, pussy willow. 1  NA 

diazinon (DZN 
Diazinon 50W, 
DZN Diazinon 

AG500, Knox-Out 
GH 2FM, Knox-
Out NL 2 FM) 

<1 spray 
.5-1.5 
lbs./100 gal. 
water 

April, GGD not available, PPI–
silver maple, pussy willow. 1+  12 

diazinon (DZN 
Diazinon AG600 

WBC) 
<1 spray 7.4 fl. oz./100 

gal. water 
April, GGD not available, PPI–
silver maple, pussy willow. 1+  12 

dimethoate 
(Dimethoate 4EC, 

Clean Crop 
Dimethoate 400, 

4E) 

<1 
spray or 

soil 
injection 

1.1 lb./100 
gal. water 
(spray); 4 
lbs./3 gal 
(soil 
injection) 

April, GGD not available, PPI–
silver maple, pussy willow. 1  48 

endosulfan 
(Thiodan 3EC, 

Thiodan 50WP) 
<1 spray .5 lbs./100 

gal. water 
April, GGD not available, PPI–
silver maple, pussy willow. 1+  24 

fluvalinate 
(Mavrik Aquaflow 

2F) 
<1 spray .6-.16 lb./100 

gal. water 
April, GGD not available, PPI–
silver maple, pussy willow. 1+  12 

horticultural oil 
(refined 

petroleum 
distillate) 

5 
spray 

(dormant 
or foliar) 

.99-2.9 
gal./100 gal. 
water 

April, GGD not available, PPI–
silver maple, pussy willow. 1+  4 

imidacloprid 
(containers) 

(Marathon 1% 
Granular) 

<1 bulk or 
topical 

.008-.09 
lb./cu. yd. 
(bulk); 
.00035-.0215 
oz./pot 
(topical) 

April, GGD not available, PPI–
silver maple, pussy willow. 1+  12 

imidacloprid 
(containers) 

(Marathon 60 WP) 
<1 soil 

drench 
.0002-.0014 
oz./pot 

April, GGD not available, PPI–
silver maple, pussy willow. 1+  12 

malathion 
(Malathion 8 

Flowable, 
Malathion 5EC) 

5 spray .9-1 lb./100 
gal. water 

April, GGD not available, PPI–
silver maple, pussy willow. 1  12 

malathion 
(Malathion 50EC) 5 spray 8.3 fl. oz./100 

gal. water 
April, GGD not available, PPI–
silver maple, pussy willow. 1  12 

permethrin (Astro 
3.2E) <1 spray or 

broadcast 

.1-.2 lbs./100 
gal. water or 
.1-.2 lbs./acre 

April, GGD not available, PPI–
silver maple, pussy willow. 1+  12 

 
2. Lace Bugs (Corythuca spp.) 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
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Damage Caused: Lace bugs attack cotoneaster and other shrubs. Lace bug feeding on the undersurface of leaves 
causes stippled, yellowish to silverish leaves, and brownish-black “varnish” spots on undersides of leaves. In severe 
infestations, leaves first turn yellow then brown, and dieback may occur. Severely infested shrubs may be killed. 
% Acres Affected:  
Pest Life Cycles: Adults are flat insects, about 3mm long, white to light brown, with brown or black markings. Their 
wings are highly sculptured, giving them a lace-like appearance. Larvae are usually black with several long spines. In 
May, adults fly to expanded leaves to feed. Black eggs are laid in clusters on the underside of leaves. Larvae feed 
gregariously for three weeks. Adults or eggs overwinter under bark, or in leaves. 
Timing of Control: Mid-May. Again in mid-July, 239–363 GDD. Again 1266–1544 GDD. Fall or early spring soil 
treatment with imidacloprid has been effective. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices: Natural enemies are mostly predators, rarely abundant enough to affect damaging 
populations. 
Post-Harvest Control Practices:  
Other Issues: Corythuca spp. attack deciduous hosts and overwinter as adults. Infestations may be more severe in 
sunny, exposed sites. 
Chemical Controls for Lace Bugs:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

acephate  
(Orthene TT&O 

97, Orthene TT&O 
75, Address T/O 
75S Address 75 

WSP) 

5 spray .25 lb./100 
gal. water 

Mid-May. Again in mid-July, 
239–363 GDD. Again 1266–
1544 GDD. Coverage under 
foliage is important. 

3+  24 

bifenthrin (Talstar 
Nursery Flowables, 
Talstar-N Nursery 

Flowable) 

<1 spray 
.03-.05 
lb./100 gal. 
water 

Mid-May. Again in mid-July, 
239–363 GDD. Again 1266–
1544 GDD. Coverage under 
foliage is important. 

3+  12 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
5 spray 1 lb./acre 

Mid-May. Again in mid-July, 
239–363 GDD. Again 1266–
1544 GDD. Coverage under 
foliage is important. 

3+  12 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

<1 spray .0078 lbs./3 
gal. water 

Mid-May. Again in mid-July, 
239–363 GDD. Again 1266–
1544 GDD. Coverage under 
foliage is important. 

3+  12 

chlorpyrifos 
(Dursban TNP) <1 spray 

.25-.5 
lbs./100 gal. 
water 

Mid-May. Again in mid-July, 
239–363 GDD. Again 1266–
1544 GDD. Coverage under 
foliage is important. 

3+  12 

cyfluthrin 
(Decathlon 20 WP) <1 spray .26 oz./100 

gal. 

Mid-May. Again in mid-July, 
239–363 GDD. Again 1266–
1544 GDD. Coverage under 
foliage is important. 

3+  NA 

fluvalinate 
(Mavrik Aquaflow 

2F) 
5 spray .6-.16 lb./100 

gal. water 

Mid-May. Again in mid-July, 
239–363 GDD. Again 1266–
1544 GDD. Coverage under 
foliage is important. 

3+  12 

imidacloprid 
(containers) 

(Marathon 1% 
Granular) 

<1 bulk or 
topical 

.008-.09 
lb./cu. yd. 
(bulk); 
.00035-.0215 

Fall or early spring. 1+  12 
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oz./pot 
(topical) 

imidacloprid 
(containers) 

(Marathon 60 WP) 
<1 soil 

drench 
.0002-.0014 
oz./pot Fall or early spring. 1+  12 

lambda- 
cyhalothrin 

(Scimitar GC 0.88 
EC) 

<1 spray 
.01-.03 
lb./100 gal. 
water 

Mid-May. Again in mid-July, 
239–363 GDD. Again 1266–
1544 GDD. Coverage under 
foliage is important. 

3+  24 

permethrin (Astro 
3.2E) <1 spray or 

broadcast 

.1-.2 lbs./100 
gal. water or 
.1-.2 lbs./acre 

Mid-May. Again in mid-July, 
239–363 GDD. Again 1266–
1544 GDD. Coverage under 
foliage is important. 

3+  12 

 
3. Oystershell Scale 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Weak, unthrifty plants, dead twigs. Frequently infested hosts include boxwood, cotoneaster, lilac, 
and viburnum. Typically the oystershell scale first involves only certain branches or parts of a host. Entire branches 
may become encrusted with scales before other sections of the plant become infested. If this pest is not controlled 
early, large portions of shrubs are killed. 
% Acres Affected:  
Pest Life Cycles: The oystershell scale, Lepidosaphes ulmi (Linnaeus), is a common and important pest of shrubs and is 
probably more widely known than any other scale insect. The "lilac," or banded, form is slightly larger and somewhat 
later in developing than the "apple," or brown, form. 

The oystershell scale overwinters in the egg stage under the female scale's cover. Eggs hatch in late May. From 
this point the development varies according to host and geographic location. In Maryland populations on lilac have 
two generations per year, with crawlers found in May and June and again in mid-July and on boxwood there may be 
either one or two generations. In New England and Canada there is one generation per year regardless of host. Under 
some conditions in Canada, eggs are produced asexually. 
Timing of Control: April for dormant spray, 7–91 GDD. Late May through mid-June, 363–707 GDD, PPI–ruby horse 
chestnut, beautybush. 
Yield Losses:  
Regional Differences: In the United States it occurs in every state, but more commonly in the North than in the 
South. 
Cultural and Physical Control Practices: Prune out and destroy heavily infested branches. 
Biological Control Practices: Parasites and predators are usually present, but do not prevent damage to host plants. 
Numerous parasites and predators have been recorded from populations of the oystershell scale. They play an 
important role in naturally reducing heavy populations, but they are usually too late to prevent serious damage. 
Predatory mites feed on eggs and are particularly helpful in the spring. The twice stabbed lady beetle, Chilocorus 
stigma (Say), is an important predator, and when it is abundant in a local area, it is influential in restricting scale 
build-up. Generally, however, natural enemies are attracted to and develop populations in areas where large 
numbers of scales have already become established. 
Post-Harvest Control Practices:  
Other Issues: Several sprays may be required; those targeting the crawler stage are probably most effective. 
Yanagicola oystershell scale (L. yanagicola) is a similar species often found on winged euonymus. 
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Chemical Controls for Oystershell Scale:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

acephate 
(crawlers) 

(Orthene TT&O 
97, Orthene TT&O 

75, Address T/O 
75S Address 75 

WSP) 

5 spray .5 lb./100 gal. 
water 

April for dormant spray, 7–91 
GDD. Late May through mid-
June, 363–707 GDD, PPI–ruby 
horse chestnut, beautybush. 

1+  24 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
<1 spray 1 lb./acre 

April for dormant spray, 7–91 
GDD. Late May through mid-
June, 363–707 GDD, PPI–ruby 
horse chestnut, beautybush. 

1+  12 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

<1 spray .0285 lbs./3 
gal. water 

Late May through mid-June, 
363–707 GDD, PPI–ruby horse 
chestnut, beautybush. 

1+  12 

chlorpyrifos 
(Dursban TNP) <1 spray 1 lb./100 gal. 

water 

April for dormant spray, 7–91 
GDD. Late May through mid-
June, 363–707 GDD, PPI–ruby 
horse chestnut, beautybush. 

1+  12 

chlorpyrifos 
(DuraGuard) <1 spray .05-.1 oz./gal. 

Late May through mid-June, 
363–707 GDD, PPI–ruby horse 
chestnut, beautybush. 

1+  24 

cyfluthrin 
(crawler stage) 

(Decathlon 20 WP) 
<1 spray .38 oz./100 

gal. 

Late May through mid-June, 
363–707 GDD, PPI–ruby horse 
chestnut, beautybush. 

1+  NA 

diazinon (Knox-
Out GH 2FM, 

Knox-Out NL 2 
FM) 

<1 spray 
.75-1.5 
lbs./100 gal. 
water 

April for dormant spray, 7–91 
GDD. Late May through mid-
June, 363–707 GDD, PPI–ruby 
horse chestnut, beautybush. 

1+  12 

horticultural oil 
(refined 

petroleum 
distillate) 

5 
spray 

(dormant 
or foliar) 

.99-2.9 
gal./100 gal. 
water 

April for dormant spray, 7–91 
GDD. Late May through mid-
June, 363–707 GDD, PPI–ruby 
horse chestnut, beautybush. 

1+  4 

insecticidal soap 
(potassium salts 

of fatty acids) (M-
Pede 49%, 
Olympic 

Insecticidal Soap 
49.52%) 

<1 spray, 
drench 

.5-1 gal./100 
gal. water 

April for dormant spray, 7–91 
GDD. Late May through mid-
June, 363–707 GDD, PPI–ruby 
horse chestnut, beautybush. 

1+  12 

malathion 
(Malathion 8 

Flowable, 
Malathion 5EC) 

<1 spray .9-1 lb./100 
gal. water 

April for dormant spray, 7–91 
GDD. Late May through mid-
June, 363–707 GDD, PPI–ruby 
horse chestnut, beautybush. 

1+  12 

malathion 
(Malathion 50EC) <1 spray 8.3 fl. oz./100 

gal. water 

April for dormant spray, 7–91 
GDD. Late May through mid-
June, 363–707 GDD, PPI–ruby 
horse chestnut, beautybush. 

1+  12 

 
C. Other Insects of Concern but not Regularly Treated For  
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• Rose chafer 
• Twobanded Japanese weevil 

 
 
Pest Information: Diseases 
 
A. Most Common 
 
1. Anthracnose (Glomerella cingulata) 

Type of Pest: Fungus 
Frequency of Occurrence: Annually 
Damage Caused: Causes seedling blight, blossom blight, leaf spots, leaf and shoot blight, fruit rot, cankers, dieback of 
twigs and branches, and death of whole plants. Plants or plant parts that are weakened by environmental stress, 
improper nutrition or natural old age. 
% Acres Affected:  
Disease Cycle: Anthracnose enters the plant through wounds or by penetration of intact surfaces after spore 
germination. The fungus can infect a plant during its early stage of development and then remain inactive near its 
entrance point for weeks or months until the plant becomes more susceptible. At this point, the disease becomes 
active and can rapidly colonize host tissue, leading to decay and even plant death.  
 Glomerella cingulata is usually found in its conidial state, characterized by subepidermal to subcuticular acervuli 
that develops in recently killed tissues on any above ground organ. The acervuli vary in look, ranging from pinkish 
eruptions to small dark blisters that are up to 0.5 mm in diameter. The pink mass is made of conidia in a mucilage-like 
substance and is produced so abundantly as to hide the underlying fruiting structure. Acervuli often contain dark 
sterile hairs mixed with conidiophores. The conidia typically are cylindrical in shape with rounded ends, are single 
celled and colorless. Just prior to germination, the conidia become two celled. Conidia are distributed by rain splash 
and by insects visiting contaminated tissues. Ascospores are colorless and single celled. They are released by rainfall 
and distributed by air movement. 
 Conidia or ascospores can cause the primary infection. Both spore types germinate within 5 to 12 hours when 
conditions are wet and temperatures are between 24˚C and 29˚C. The spores form dark appressoria from which the 
plant surfaces are directly penetrated, usually soon after germination. Penetration can also occur after several weeks. 
If there is immediate penetration by the spores, lesions can enlarge quickly or the fungus can establish itself in 
microlesions and remain inactive for a period of time before resuming colonization. Colonization is most rapid when 
temperatures are between 24˚C and 29˚C. Glomeralla cingulata overwinters as mycelium and developing fruit bodies in 
dead bark and twigs. 
Timing of Control: Apply pesticides weekly as long as disease is present. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Pruning and destruction of infected branched during dry weather. Selection 
and planting of resistant varieties. 
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Resistance management is extremely important when using chemicals to control diseases. Chemicals 
that have different active ingredients should be used in rotation to help prevent chemical resistance from developing. 
 
Chemical Controls for Anthracnose (Glomerella cingulata): 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

chlorothalonil 
(Thalonil 4L, 

Countdown L + G, 
Daconil Ultrex 

Turf Care, Daconil 
Weather Stik, 
Daconil Zn, 

10 spray 
1-1.04 
lbs./100 gal. 
water 

Mid-summer treatments. 
Weekly as long as disease is 
present. 

1+  48 
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Manicure Ultrex) 

chlorothalonil + 
thiophanate-

methyl (Spectro 
90 WDG) 

10 spray 

.72-1.44 lbs. 
chlorothaloni
l/100 gal; .18-
.36 lb. 
thiophanate-
methyl/100 
gal. 

Weekly as long as disease is 
present 1+  12 

copper hydroxide 
+ mancozeb 

(Junction) 
<1 spray 

.7-1.6 lbs. 
copper 
hydroxide/1
00 gal./.23-
.52 lb. 
mancozeb/10
0 gal. 

Weekly as long as disease is 
present 1+  24 

mancozeb 
(Dithane WF T/O, 

Fore FloXL, 
Dithane T/O 

Rainshield, Lesco 
Mancozeb DG, 
Fore Rainshield 
T/O, Fore WSP 
Rainshield T/O, 
Pentathlon DF, 

Protect T/O) 

20 spray 
.75-1.5 
lbs./100 gal. 
water 

Mid-summer treatments. 
Weekly as long as disease is 
present 

1+  24 

thiophanate-
methyl (Cleary’s 
3336F, Cleary’s 
3336 WP, Lesco 

Cavalier Flowable, 
Cavalier 50 WSB) 

10 foliar 
spray 

.375-.5 
lb./100 gal. 
water 

Mid-summer treatments. 
Weekly as long as disease is 
present. 

1  12 

 
2. Downy Mildew (Plasmopara viburni) 

Type of Pest: Fungus 
Frequency of Occurrence: Annually 
Damage Caused: Severely infected leaves will fall from the plant. The characteristic browning and defoliation of the 
leaves make the plant unsightly.  
% Acres Affected:  
Disease Cycle: The first symptoms of downy mildew infection are off-color spots on the upper leaf surface, especially 
on those nearest the ground. The spots will become reddish-brown and then become brown. On the lower side of the 
leaf beneath each spot, the fungus produces small, colorless spore-generating structures that have a grayish to white 
color that appear in a downy mass.  
 Downy mildew has two developmental phases. The first has mycelium within plant tissues and white clusters 
of sporophores on the surface. The fungus in this phase reproduces rapidly and causes a buildup of downy mildew. 
The second phase has microscopic spores (oospores) that form within dead plant tissue that survives through the 
winter. These spores cause the primary infection in the following growing season. The oospores tolerate 
environmental extremes and microbial assault. As any dead, previously infected leaves rot on the ground during the 
winter and early spring, inactive oospores are released into the soil. During the wet part of the spring, these spores 
are splashed by rain onto the lower leaves of the plant where they germinate provided the leaves remain wet for 
several hours. At this point, several successive generations can occur. The fungus infiltrates the leaf where it grows as 
mycelium and produces sporophores that come out of the stomata. Spore production requires high humidity and 
moderate, not hot, temperatures. This, coupled with spore dispersal by air and running or splashing water helps 
downy mildew proliferate. Spores only need a thin layer of water to germinate. Hyphae from the germinated spores 
on a leaf surface can penetrate and start new infections.  
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Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Resistance management is extremely important when using chemicals to control diseases. Chemicals 
that have different active ingredients should be used in rotation to help prevent chemical resistance from developing. 
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Chemical Controls for Downy Mildew (Plasmopara viburni): 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

copper hydroxide 
+ mancozeb 

(Junction) 
<1 spray 

.7-1.6 lbs. 
copper 
hydroxide/1
00 gal./.23-
.52 lb. 
mancozeb/10
0 gal. 

Spray at two week intervals 
between April 1 and June 15. 5  24 

mancozeb 
(Dithane WF T/O, 

Fore FloXL, 
Dithane T/O 

Rainshield, Lesco 
Mancozeb DG, 
Fore Rainshield 
T/O, Fore WSP 
Rainshield T/O, 
Pentathlon DF, 

Protect T/O) 

<1 spray 
.75-1.5 
lbs./100 gal. 
water 

Spray at two week intervals 
between April 1 and June 15. 5  24 

mancozeb + 
thiophanate-

methyl (Zyban 
WSB, Zyban WP) 

<1 spray 

3.7 oz. 
thiophanate-
methyl/100 
gal.; 15.4 oz. 
mancozeb 
/100 gal.  

Spray at two week intervals 
between April 1 and June 15. 5  12 or 

24 

maneb 
(Pentathlon) 5 spray 1.2 lbs./100 

gal. water 
Spray at two week intervals 
between April 1 and June 15. 5  24 

 
3. Fire Blight 

Type of Pest: Bacteria 
Frequency of Occurrence: Annually 
Damage Caused: Fire blight blossom infections usually are first noticed when the flowers wilt and turn brown to 
black. The infection often progresses into the spur, leaving the entire cluster blighted. If the infection continues into 
the branch, the branch could be girdled, and everything distal to that point would wilt.  
 Blighted shoots often show a characteristic "shepherd's crook". The wilted leaves and shoots turn brown to 
black, taking on a scorched appearance. The dead leaves remain clinging to the stem. The advance of the lesion down 
the shoot into the branch progresses rapidly, leaving the bark sunken and blackened and killing the side branches as 
it goes.  
 Infected fruit may show water soaked lesions that gradually enlarge, turning brown to black. Droplets of sticky 
ooze often form on the surface of the fruit. The fruits do not drop and remain through the winter as shriveled 
mummies.  
 The advance of cankers down the branches and trunk can usually be seen by discoloration of the inner bark 
tissues well ahead of the externally visible discoloration. The margins of the canker are indefinite at first, but late in 
the season the margin will become more sharply defined. Bacterial ooze often can be seen emanating from lenticels or 
small cracks in the bark. 
% Acres Affected:  
Disease Cycle: The bacteria overwinter near the margins of cankers formed the previous season on twigs, branches 
and trunks of the plant. The bacteria actually carry over and become active again on only a small proportion of the 
cankers. They are more likely to overwinter on smooth margined (or indeterminate) cankers than on rough margined 
(or determinate) cankers.  
 In the spring as growth starts, the bacteria begin to multiply and are forced through the surface of the bark in 
droplets of gelatinous ooze. The ooze, containing millions of bacteria, is attractive to many kinds of insects, 
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particularly flies and ants. Insects with small amounts of ooze clinging to their bodies may then visit open blossoms 
and thus transmit the bacteria to a new site favorable for their multiplication. The ooze is also soluble in water, and 
the bacteria from the oozing cankers can also be splashed about by falling or wind-driven rain.  
 In the spring, the bacteria are disseminated by insects and rain, and some come to land in the nectaries of the 
blossoms. Here, given favorable weather conditions, they multiply rapidly as epiphytes, utilizing the sugars exuded 
by the nectaries. Once the population of bacteria is high enough, they invade the blossom tissues, where they quickly 
fill the intercellular spaces and ooze out of the infected tissues again in tiny droplets. Bees and other insects visiting  
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flowers come in contact with this ooze and carry the bacteria from flower to flower. Hundreds of blossoms can thus 
become infected in a very short period of time, and given the right environmental conditions the results can be 
devastating.  
 Relative humidity and temperature are the two most important environmental factors affecting blossom 
infection. High relative humidity (above 60%) or free moisture is necessary for infection to take place. Blossom 
infection can occur at temperatures above 13˚C (55˚F), while 27˚C (80˚F) is considered optimal. Above 32˚C (90˚F) 
infection is not likely to occur. The build-up of bacterial populations during bloom usually leads to vegetative shoot 
infections later on in the summer. Bacteria splashed around by rain can enter succulent, new shoots through stomata 
or lenticels during extended rainy periods. More commonly the bacteria enter through small wounds provided by 
insects, wind whip, or hail. A small amount of blossom infection can explode into a severe situation following a 
hailstorm.  
 Another means of initiating vegetative shoot infections is by aphids. They can carry the bacteria on their 
mouthparts, but more commonly they simply provide a wound for entry of bacteria that have been disseminated by 
rain. Shoot infections often have a characteristic crooked curve at the apex. 
 The real destruction of fire blight results from the extension of the lesion, both from blossom infections and 
vegetative shoot infections. The bacteria advance downward, killing bark tissues as they go. A shoot infection that 
progresses to a main branch will likely advance to girdle the branch, killing everything above that point. The rate at 
which the lesion advances varies widely from one cultivar to another. 
 The extent of lesion development is dependent on the environment and on the physiological state of the 
infected tissues. Temperature is the most important environmental factor, 27˚C (80˚ßF) being optimum. Canker 
extension is much more rapid on succulent new growth than on older tissues. Factors that promote vigorous or late 
growth, such as excessive nitrogen fertilization, generally enhance the severity of fire blight. 
Timing of Control: Begin pesticide applications when flower buds start to swell. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Cultivar selection, pruning and sanitation. 
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Resistance management is extremely important when using chemicals to control diseases. Chemicals 
that have different active ingredients should be used in rotation to help prevent chemical resistance from developing. 

Chemical Controls for Fire Blight: 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

copper sulfate 
pentahydrate 

(Phyton 27) 
<1 spray .03-.06 lb./10 

gal. water 

Begin pesticide applications 
when flower buds start to 
swell. 

1+  24 

fosetyl-Al (Chipco 
Aliette WDG, 
Aliette T&O) 

<1 foliar 
spray 

2 lbs./100 
gal. water 

Begin pesticide applications 
when flower buds start to 
swell. 

1+  12 

streptomycin 
sulfate 5 spray .112 lbs./100 

gal. water 

Begin pesticide applications 
when flower buds start to 
swell. 

1+  12 

 
4. Powdery Mildew (Microsphaera alni) 

Type of Pest: Fungus 
Frequency of Occurrence: Annually 
Damage Caused: Causes little long-term damage, but can blemish leaves of susceptible types annually. Plant parts 
that develop from diseased buds can be distorted, stunted, and covered in mildew.  
% Acres Affected:  
Disease Cycle: The fruiting structure of powdery mildew fungi is the cleistothecium, which is a ball-shaped structure, 
usually 0.1 to0.2 mm in diameter. The cleistothecium forms on or in the mycelial mat on the plant surface and when 
mature, discharges ascospores from microscopic sacs called asci that have developed inside the sphere. Cleistothecia 
are first colorless then change to yellow, brown and then black for most species. They have microscopic attachments 
of different types that diagnosticians use, along with internal features, to identify the fungus. In some cases, the 
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cleistothecia can be identified with a hand lens. 
 The disease cycle for powdery mildew can be in one of three forms. One is where the fungus continually 
produces mycelium and conidia on the plant. This is typically found in greenhouses and in warm areas. The second is 
where the fungus can survive the winter or hot, dry summer as cleistothecia and then start new infections by 
ascospores discharged from these fruiting bodies. The third method is by the fungus entering buds and infecting the 
primitive leaves, shoots, or flower parts and spend the winter there. In a growing season, there can be multiple cycles 
of the disease that develop on plants that generate new growth. Infection is caused by conidia that are distributed by 
air movement, typically in their greatest number at mid-day. The released conidia germinate on dry surfaces, even at 
low humidity levels and when repressed by free water. Spore germination and infiltration of the plant surface occurs 
in six hours or less, except in cold weather. Many powdery mildews can create a new generation of spores in four to 
six days under the proper conditions. 
Timing of Control: Make chemical applications when mildew appears on leaf surface. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Resistance management is extremely important when using chemicals to control diseases. Chemicals 
that have different active ingredients should be used in rotation to help prevent chemical resistance from developing. 
Chemical Controls for Powdery Mildew (Microsphaera alni): 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

chlorothalonil + 
thiophanate-

methyl (Spectro 
90 WDG) 

<1 spray 

.72-1.44 lbs. 
chlorothaloni
l/100 gal; .18-
.36 lb. 
thiophanate-
methyl/100 
gal. 

Can be used as a dormant 
spray. Apply when mildew 
appears on leaf surface. Repeat 
applications at 10- to 14-day 
intervals as needed. 

2+  12 

horticultural oil 
(refined 

petroleum 
distillate) 

10 
spray 

(dormant 
or foliar) 

.99-1.9 
gal./100 gal. 
water 

Apply during dormant period. 
Also can be applied when 
mildew appears on leaf 
surface. Repeat applications at 
10- to 14-day intervals as 
needed 

2+  4 

lime sulfur 
(calcium 

polysulfide) 
<1 spray 2.9 gal./100 

gal. water 

Can be used as a dormant 
spray. Apply when mildew 
appears on leaf surface. Repeat 
applications at 10- to 14-day 
intervals as needed. 

2+  48 

mancozeb + 
thiophanate-

methyl (Zyban 
WSB, Zyban WP) 

<1 spray 

3.7 oz. 
thiophanate-
methyl/100 
gal.; 15.4 oz. 
mancozeb 
/100 gal.  

Apply when mildew appears 
on leaf surface. Repeat 
applications at 10- to 14-day 
intervals as needed. 

2+  12 or 
24 

myclobutanil 
(Eagle WSP, 

Systhane WSP) 
<1 spray .8-1.2 oz./50 

gal. water 

Can be used as a dormant 
spray. Apply when mildew 
appears on leaf surface. Repeat 
applications at 10- to 14-day 
intervals as needed. 

2+  24 

thiophanate-
methyl (Cleary’s 
3336F, Cleary’s 
3336 WP, Lesco 

10 foliar 
spray 

.375-.75 
lb./100 gal. 
water 

Can be used as a dormant 
spray. Apply when mildew 
appears on leaf surface. Repeat 
applications at 10- to 14-day 

2+  12 
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Cavalier Flowable, 
Cavalier 50 WSB) 

intervals as needed. 

triadimefon 
(Bayleton 50 T/O, 

Lesco Systemic 
Fungicide w/ 50% 

Bayleton) 

<1 foliar 
spray 

2.75 oz. in 
275-550 gal. 
water 

Can be used as a dormant 
spray. Apply when mildew 
appears on leaf surface. Repeat 
applications at 10- to 14-day 
intervals as needed. 

2+  12 

triadimefon 
(Strike 25 WDG) <1 foliar 

spray 
.25-.5 oz./50 
gal. water 

Can be used as a dormant 
spray. Apply when mildew 
appears on leaf surface. Repeat 
applications at 10- to 14-day 
intervals as needed. 

2+  12 

 
5. Powdery Mildew (Podosphaera pannosa) 

Type of Pest: Fungus 
Frequency of Occurrence: Annually 
Damage Caused: Infected buds are usually of low quality. Patches can enlarge and cover the young leaves and stems, 
causing distortion, curled leaves, premature leaf fall, and possibly death of the shoot. 
% Acres Affected:  
Disease Cycle: The disease pathogen survives the winter in plant buds. For plants in greenhouses or other warm 
locations, the pathogen produces mycelium and conidia continually on succulent parts. During the growing season, 
several generations of mycelium and spores are produced on the foliage and green stems. Temperatures near 15˚C 
and relatively humidity levels of 90% to 99% at night and temperatures of 26˚C to 27˚C and 40% to 70% relative 
humidity levels during the day are the ideal conditions for powdery mildew formation. 
Timing of Control: Apply pesticide when mildew appears on leaf surface. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Resistance management is extremely important when using chemicals to control diseases. Chemicals 
that have different active ingredients should be used in rotation to help prevent chemical resistance from developing. 
Chemical Controls for Powdery Mildew (Podosphaera pannosa): 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

azoxystrobin 
(Heritage) <1 broadcast, 

banded 

.03-.13 
lb./100 gal. 
water 

Apply when mildew appears 
on leaf surface and repeat 
applications at 7-to 28 -day 
intervals as needed 

1+  4 

chlorothalonil + 
thiophanate-

methyl (Spectro 
90 WDG) 

10 spray 

.72-1.44 lbs. 
chlorothaloni
l/100 gal; .18-
.36 lb. 
thiophanate-
methyl/100 
gal. 

Apply when mildew appears 
on leaf surface and repeat 
applications at 10- to 14-day 
intervals as needed 

1+  12 

copper hydroxide 
(Kocide 101, 

Kocide DF, Kocide 
LF, Kocide 2000, 

Kocide 2000 
T/N/O, Kocide 4.5 

LF) 

<1 spray 
.39-.77 
lb./100 gal. 
water 

Apply when mildew appears 
on leaf surface and repeat 
applications at 10- to 14-day 
intervals as needed 

1+  24 

copper hydroxide <1 spray .7-1.6 lbs. Apply when mildew appears 1+  24 
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+ mancozeb 

(Junction) 
copper 
hydroxide/1
00 gal./.23-
.52 lb. 
mancozeb/10
0 gal. 

on leaf surface and repeat 
applications at 10- to 14-day 
intervals as needed 

copper salts of 
fatty and rosin 

acids  
(Camelot) 

- spray 
1.74 –2.9 
pts./100 gal. 
water 

Apply when mildew appears 
on leaf surface and repeat 
applications at 10- to 14-day 
intervals as needed 

2+  12 

elemental copper 
(Basicop) - spray 

1.06-2.1 
lbs./100 gal. 
water 

Apply when mildew appears 
on leaf surface and repeat 
applications at 10- to 14-day 
intervals as needed 

1+  24 

horticultural oil 
(refined 

petroleum 
distillate) 

<1 
spray 

(dormant 
or foliar) 

.99-1.9 
gal./100 gal. 
water 

Apply as dormant treatment 
or apply when mildew 
appears on leaf surface and 
repeat applications at 10- to 
14-day intervals as needed 

1+  4 

lime sulfur 
(calcium 

polysulfide) 
- spray 2.9 gal./100 

gal. water 

Apply when mildew appears 
on leaf surface and repeat 
applications at 10- to 14-day 
intervals as needed 

1+  48 

mancozeb + 
thiophanate-

methyl (Zyban 
WSB, Zyban WP) 

<1 spray 

3.7 oz. 
thiophanate-
methyl/100 
gal.; 15.4 oz. 
mancozeb 
/100 gal.  

Apply when mildew appears 
on leaf surface and repeat 
applications at 10- to 14-day 
intervals as needed 

2+  12 or 
24 

myclobutanil 
(Eagle WSP, 

Systhane WSP) 
<1 spray .8-1.2 oz./50 

gal. water 

Apply when mildew appears 
on leaf surface and repeat 
applications at 10- to 14-day 
intervals as needed 

3  24 

potassium 
bicarbonate 

(Armicarb 100, 
FirstStep) 

<1 spray 2.125-4.25 
lbs./acre 

Apply when mildew appears 
on leaf surface and repeat 
applications at 10- to 14-day 
intervals as needed 

1+  4 

propiconazole 
(Banner MAXX) <1 spray 

.05-.08 
lb./100 gal. 
water 

Apply when mildew appears 
on leaf surface and repeat 
applications at 10- to 14-day 
intervals as needed 

2+  24 

thiophanate-
methyl (Cleary’s 
3336F, Cleary’s 
3336 WP, Lesco 

Cavalier Flowable, 
Cavalier 50 WSB) 

10 foliar 
spray 

.375-.75 
lb./100 gal. 
water 

Apply when mildew appears 
on leaf surface and repeat 
applications at 10- to 14-day 
intervals as needed 

2+  12 

triadimefon 
(Bayleton 50 T/O, 

Lesco Systemic 
Fungicide w/ 50% 

Bayleton) 

<1 foliar 
spray 

2.75 oz. in 
275-550 gal. 
water 

Apply when mildew appears 
on leaf surface and repeat 
applications at 10- to 14-day 
intervals as needed. 

2+  12 

triadimefon 
(Strike 25 WDG) <1 foliar 

spray 
.25-.5 oz./50 
gal. water 

Apply when mildew appears 
on leaf surface and repeat 
applications at 10- to 14-day 

2+  12 
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intervals as needed. 

triflumizole 
(Terraguard 50W) <1 spray 

.125-.5 
lb./100 gal. 
water 

Apply when mildew appears 
on leaf surface and repeat 
applications at 10- to 14-day 
intervals as needed 

2+  12 

 
B. Less Common 
 
1. Crown Gall (Agrobacterium tumefaciens) 

Type of Pest: Bacteria 
Frequency of Occurrence: Annually 
Damage Caused: Young plants tend to be stunted and easily affected by winter injury or drought damage. Fruit and 
flower production can be held back. Damage is most severe when the galls encircle the root crown. Few plants are 
killed by crown gall alone. Badly diseased plants can be more susceptible to attack by secondary pathogens that enter 
through decaying galls. 
% Acres Affected:  
Disease Cycle: Bacteria in the soil or water or on implements can infect fresh wounds or on occasion through 
lenticels. These wounds can occur during planting, cultivating, grafting, and pruning. As the plant begins to repair 
the wounds, the healthy cells become infected by crown gall bacterial. The bacteria attach themselves to the plant cell 
walls. Cells in the wounds can be receptive to infection for a period ranging from a few days during active growth to 
several months when the plant is dormant. After infection, a large bacterial plasmid is released. The bacterial plasmid 
inserts genetic material in the cell that starts tumor production. After this insertion, the bacterial genes redirect plant 
cell synthesis processes into an unregulated division and growth causing the tumor cells to produce abnormal 
concentrations of auxins and cytokinins. These cells multiply alone. Crown gall bacteria remain active in galls and 
multiply and migrate intercelluarly. The migration causes the creation of secondary growth centers that  
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cause the irregular shape and rough, fissured surfaces of old galls. These secondary galls can surround the stem at the 
root crown and sometimes form on rose canes as a result of bacterial movement upward in the plant from the initial 
site of infection.  
 Gall tumors can become visible two to four weeks after infection, when plants are growing or delayed for 
several months on dormant plants. Tumor development is ideal at temperatures of 22˚C. Temperatures above 30˚C 
prevents conversion of normal plant cells to tumor cells, however, this temperature does not prevent gall growth after 
transformation. As the surface of the galls decay, the crown gall bacteria are returned to the soil, completing the cycle. 
Soil in the area of plants that were previously infected can house large numbers of the crown gall bacteria on root 
fragments left over from previous growing seasons. 
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Control of crown involves following strict sanitation guidelines in the 
nursery and propagation area. Prevention of soil-borne pathogenic fungi, bacteria, nematodes, and soil insects from 
entering the nursery or propagation area on dirty machines, implements, and feet as well as in moving surface water 
and growing soil. Selection and acceptance of clean stock, destruction of any stock (both plant and root) showing 
signs of infection, reduction of foot traffic between outdoor and indoor growing areas or use of foot baths at entries, 
cleaning and disinfections of implements and machinery, and not allowing surface water to run from one growing 
area to another all can reduce the chance for crown gall development. When growing susceptible crops, prevent 
wounding of the plant. Proper sanitation during grafting, handling, and storing of cuttings must be used. If soil is 
believed to be contaminated with crown gall bacteria, a proper program of soil fumigation may need to be used. 
Planting of resistant varieties can be used. 
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Resistance management is extremely important when using chemicals to control diseases. Chemicals 
that have different active ingredients should be used in rotation to help prevent chemical resistance from developing. 
Chemical Controls for Crown Gall (Agrobacterium tumefaciens): 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

agrobacterim 
radiobacter 
(strain K84) 
(Galltrol A) 

<1 dip 

1.2 x 108 
colony 
forming 
units/ml 

 1  NA 

agrobacterim 
radiobacter strain 

K1026 (Nogall) 
<1 dip 

2.64 x 107 
colony 
forming 
units/ml 

 1  NA 

 
2. Gray Mold (on dormant nursery stock) (Botrytis cinerea) 

Type of Pest: Fungus 
Frequency of Occurrence: Annually 
Damage Caused: Concern on dormant nursery stock where the blight will kill bark and cambium, causing them to 
become mushy. 
% Acres Affected:  
Disease Cycle: Most conidia are released naturally when humidity rises and falls rapidly. Conidia are also dispersed 
by rain dislodging dry spores through the shock waves of air. Conidia can be carried 1 to 2 meters on the surface of 
splashing drops. Conidia can go for long periods of time without germinating, especially if there is a lack of moisture 
or nutrient or by microbial aggression on the plant surface. 
 Botrytis cinerea enters the plant through injuries or dead plant parts or by direct infiltration of healthy leaves, 
blossoms or fruits. The conidia penetrate the plant by germination of the conidia and differentiation of the germ tube 
into a clinging structure (the appressorium). A hypha from the appressorium penetrates the cuticle and epidermal 
wall, allowing the fungus to enter and kill plant tissues.  
 Botrytis cinerea can produce small, dark resting bodies (called sclerotia) in moist blighted tissue. The sclerotia 
serve as survival structure during the winter in temperate areas. In the spring, sclerotia will germinate to produce 
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either conidia or stalked apothecia from which ascospores can be discharged into the air. Ascospores may cause some 
infections, but they are not considered important since some of the fungus overwinters as mycelium in decaying 
vegetation. The mycelium produces conidia as the temperature and moisture conditions allow. Botrytis cinerea can 
reproduce indefinitely by inhabiting dead and dying plant matter. 
 Botrytis cinerea is most prevalent where the air is moist and stagnant, commonly on the lower leaves of plants in 
dense plantings. Warm periods in the spring can cause growth to begin followed by humid weather which prolongs 
succulence in developing leaves and shoots. Frost or freeze damage also contributes to infection, especially if it is 
followed by damp or wet weather. Sublethal injury will cause leakage of nutrients from the leaf cells onto plant 
surfaces that will stimulate spore germination of botrytis. Botrytis cinerea will develop at high humidity and when 
temperatures range between 0˚C and 25˚C. Optimum growth and conidial production occurs between 20˚C and 22˚C. 
Since Botrytis cinerea can grow at low temperatures, it can appear in storage and is occasionally seen as a snow mold. 
When plant surfaces are wet, high humidity is present and temperatures are near 20˚C, infection can occur within 20 
hours. 
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues:  
Chemical Controls for Gray Mold (on dormant nursery stock) (Botrytis cinerea): No chemical 
controls indicated. 

 
C. Other Diseases of Concern but not Regularly Treated For  
 

• Bacterial blight (Pseudomonas syringae) 
• Black Spot (Diplocarpon rosae) 
• Fabrea Leaf Spot (Entomosporium spp.) 
• Leaf blight (Insolibasidium deformans) 
• Phytophthora stem canker and root rot 

 
 
VI. Woody Ornamentals: Narrow-leaved Evergreen Shrubs and Trees 

Examples include arborvitae, cedar, Douglas-fir, fir, hemlock, juniper, pine, spruce, taxus 
 
Pest Information: Insects 
 Abbreviations used: GDD= growing degree days; PPI = plant phonological indicator 
 
A. Most Common 
 
1. Arborvitae Leafminer 

Type of Pest: Insect 
Frequency of Occurrence: Annually  
Damage Caused: Tips of shoots and foliage turn yellow then brown. 
% Acres Affected:  
Pest Life Cycles: The adult moths are small (wingspan 5-6mm), silvery tan in appearance, and are active starting 
approximately mid-June into early July. Eggs are laid on the foliage, from which the larvae soon hatch, and then they 
chew their way into the leaves. These entrance holes are only noticeable under magnification. Larvae will feed within 
the foliage until autumn, whereupon they will over-winter within these mines. Feeding will resume in the spring and 
pupation will begin by late May. This species pupates within the mine. Browning of the foliage from all arborvitae 
leafminer species feeding activity will not appear until late January or February and is therefore often misdiagnosed 
as being winter injury. Browned foliage tips that are hollow, contain frass (the dried, brown pellets of the caterpillar’s 
excrement), and perhaps a living larva are the key telltale signs of leafminer presence. On the other hand, if the brown 
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tips are not hollow, then the cause is due to winter injury, disease or some other factor. 
Timing of Control: Soil injection to control larvae with oxydemeton-methyl: August, 1700–2100 GDD. Acephate foliar 
spray for larvae: mid-May, 150–260 GDD. Again mid-August, 1800–2200 GDD. Treat moth stage: mid-June, 533–700 
GDD. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Prune off the infested tips in light infestations. 
Biological Control Practices: Many effective larval and pupal parasites but not available in sufficient quantities for 
adequate control. 
Post-Harvest Control Practices:  
Other Issues: Two pesticide treatments may be required for first year of treatment.  
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Chemical Controls for Arborvitae Leafminer:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

acephate (Orthene 
TT&O 97, Orthene 
TT&O 75, Address 
T/O 75S, Address 

75 WSP) 

<1 spray .25 lb./100 
gal. water 

Allowed under 2ee exemption. 
Treat at larval stage, mid-May, 
150–260 GDD 

1-2  24 

bifenthrin (Talstar 
Nursery Flowables, 
Talstar-N Nursery 

Flowable) 

10 spray 
.10-.22 
lb./100 gal. 
water 

Treat moth stage: mid-June, 
533–700 GDD. 1  12 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

<1 spray .0285 lbs./3 
gal. water 

Treat moth stage: mid-June, 
533–700 GDD. 1+  12 

chlorpyrifos 
(Dursban TNP) <1 spray 1 lb./100 gal. 

water 
Treat moth stage: mid-June, 
533–700 GDD. 1  12 

chlorpyrifos 
(DuraGuard) <1 spray .05-.1 oz./gal. Treat moth stage: mid-June, 

533–700 GDD. 1+  24 

lambda- 
cyhalothrin 

(Scimitar GC 0.88 
EC) 

<1 spray 
.01-.03 
lb./100 gal. 
water 

Treat moth stage: mid-June, 
533–700 GDD. 1+  24 

oxydemeton-
methyl 

(Metasystox-R, 
2E) 

<1 soil 
injection 

.016-.023 
lb./inch of 
trunk 
diameter 

August, 1700–2100 GDD. 1  48 

permethrin (Astro 
3.2E) <1 spray or 

broadcast 

.1-.2 lbs./100 
gal. water or 
.1-.2 lbs./acre 

Treat moth stage: mid-June, 
533–700 GDD. 1+  12 

 
2. Balsam Woolly Adelgid 

Type of Pest: Insect 
Frequency of Occurrence: Annually  
Damage Caused: Swelling or “gauting” of the twig ends. Under heavy infestations, the trunk becomes covered by the 
white “wool” of the adelgids. New growth ceases on heavily infested firs. 
% Acres Affected:  
Pest Life Cycles: The entire population consists of females. The adults are less than 1 mm long and are purple to 
black. The adults are wingless and have legs visibly only under high magnification. Adults are attached to the tree 
with deeply penetrating mouthparts. The crawler is the only mobile stage. Eggs hatch into active crawlers that move 
around on the host tree until a suitable place to settle is found or they are blown away by wind. Few windblown 
crawlers reach suitable hosts, however, passive movement is thought to be the principal means of dispersion between 
hosts. Once the crawler has found a suitable site, it inserts its long sucking mouthparts into the outer bark and suck 
juices from the tree. White wax ribbons are secreted from glands along the side and back of the crawler after is has fed 
for a while. Soon the entire body becomes covered with a white woolly mass. There are two generations per year in 
the Northeast. Eggs are attached to the bark behind the female’s body. All stages can be found throughout the 
growing season. 
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices: Lady beetles (Aphidecta obliterata) an “aphid” fly (Leucopis obscura) and several syrphid 
fly larvae can help to serve as a natural control of this pest. 
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Post-Harvest Control Practices:  
Other Issues: Larger and older trees are usually attacked first. 
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Chemical Controls for Balsam Woolly Adelgid:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

<1 spray .0078 lbs./3 
gal. water 

Apply treatments when pest is 
present. 1+  12 

chlorpyrifos 
(Dursban TNP) <1 spray .25-.5 lb./100 

gal. water 
Apply treatments when pest is 
present. 1+  12 

horticultural oil 
(refined 

petroleum 
distillate) 

5 
spray 

(dormant 
or foliar) 

.99-2.9 
gal./100 gal. 
water 

Apply as dormant or foliar 
spray. 1+  4 

insecticidal soap 
(potassium salts 

of fatty acids) (M-
Pede 49%, 
Olympic 

Insecticidal Soap 
49.52%) 

<1 spray .5-1 gal./80 
gal. water 

Apply to control crawler stage 
in early spring or fall. 1+  12 

 
3. Bagworm 

Type of Pest: Insect 
Frequency of Occurrence: Annually  
Damage Caused: Sparse foliage; spindle-shaped bags attached to twigs and/or foliage. Increasing degree of leaf 
damage from defoliation from June to late July and August. Stripping of leaves usually most noticeable in the 
uppermost parts of shrubs. Associated with the presence of many spindle-shaped bags up to 1 1/2" in length from 
late summer to spring. Hosts include Juniper, arborvitae, and others. 
% Acres Affected:  
Pest Life Cycles: Larvae enclosed in cone-shaped bags consume foliage. Insect seldom seen, except head of larva 
protruding from the bag. The larva is mottled brown to black and encloses itself in a bag spun from silk strands. Bits 
of leaves and twigs from the host are incorporated in the bag during its creation. During June, bags are difficult to see 
since they start less than 1/4" in length. Bags increase to 1 1/2" by late summer. Adult males fly and are the only form 
occurring outside the bags. Females develop inside the pupal case within the bag where the eggs are laid.  
 Overwintering eggs begin hatching in early June. The tiny larva immediately begins to construct a tiny silken 
bag around itself and initiates feeding. Larvae and bags remain small (less than 1/4" long) for a few weeks and are 
not easily discovered. Feeding and molting continues until August when pupation occurs. Adults are active in late 
August and September. Only males leave the bag to mate with females, which remain in the bags to lay 
overwintering eggs. Prior to molting and pupation, larvae attach the bag by silk strands to twigs and close the 
opening, protecting the larva. 
Timing of Control: Mid-June, 600–900 GDD, PPI–mountain laurel, Japanese tree lilac. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Hand pick and destroy bags in fall or winter when light infestations are 
encountered. Because of the insect’s slow movement, plant removal can also be used for control. 
Biological Control Practices: Several parasitic insects present in most bagworm populations. Rarely an acceptable 
means of control. 
Post-Harvest Control Practices:  
Other Issues: Sex pheromone traps help reduce population. Thorough coverage of foliage with pesticides required. 
Chemical Controls for Bagworm:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

acephate  5 spray .25 lb./100 Mid-June, 600–900 GDD, PPI– 1  24 
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(Orthene TT&O 

97, Orthene TT&O 
75, Address T/O 
75S Address 75 

WSP) 

gal. water mountain laurel, Japanese tree 
lilac. 

Bacillus 
thuringiensis 

subsp. kurstaki 
(Dipel Pro DF) 

<1 spray 
.026-.103 
lbs./100 gal. 
water 

Mid-June, 600–900 GDD, PPI–
mountain laurel, Japanese tree 
lilac. 

1  4 

Bacillus 
thuringiensis 

subsp. kurstaki 
(Crymax WDG, 

Javelin WG) 

<1 spray .009-.3 
lbs./acre 

Mid-June, 600–900 GDD, PPI–
mountain laurel, Japanese tree 
lilac. 

1  4 

bifenthrin (Talstar 
Nursery Flowables, 
Talstar-N Nursery 

Flowable) 

<1 spray 
.03-.05 
lb./100 gal. 
water 

Mid-June, 600–900 GDD, PPI–
mountain laurel, Japanese tree 
lilac. 

1  12 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
5 spray 1 lb./acre 

Mid-June, 600–900 GDD, PPI–
mountain laurel, Japanese tree 
lilac. 

1+  12 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

<1 spray .0078 lbs./3 
gal. water 

Mid-June, 600–900 GDD, PPI–
mountain laurel, Japanese tree 
lilac. 

1+  12 

chlorpyrifos 
(Dursban TNP) <1 spray .25-.5 lb./100 

gal. water 

Mid-June, 600–900 GDD, PPI–
mountain laurel, Japanese tree 
lilac. 

1  12 

cyfluthrin 
(Decathlon 20 WP) <1 spray .26 oz./100 

gal. 

Mid-June, 600–900 GDD, PPI–
mountain laurel, Japanese tree 
lilac. 

1  NA 

diazinon (DZN 
Diazinon 50W, 
DZN Diazinon 

AG500) 

<1 spray .5 lbs./100 
gal. water 

Mid-June, 600–900 GDD, PPI–
mountain laurel, Japanese tree 
lilac. 

1+  12 

diazinon (DZN 
Diazinon AG600 

WBC) 
<1 spray 7.4 fl. oz./100 

gal. water 

Mid-June, 600–900 GDD, PPI–
mountain laurel, Japanese tree 
lilac. 

1+  12 

dimethoate 
(Cygon 2E, 

Dimethoate 4EC, 
Clean Crop 

Dimethoate 400, 
4E) 

<1 spray 1 lb./100 gal. 
water 

Mid-June, 600–900 GDD, PPI–
mountain laurel, Japanese tree 
lilac. 

1  48 

fluvalinate 
(Mavrik Aquaflow 

2F) 
<1 spray .6-.16 lb./100 

gal. water 

Mid-June, 600–900 GDD, PPI–
mountain laurel, Japanese tree 
lilac. 

1+  12 

lambda- 
cyhalothrin 

(Scimitar GC 0.88 
EC) 

<1 spray 
.01-.03 
lb./100 gal. 
water 

Mid-June, 600–900 GDD, PPI–
mountain laurel, Japanese tree 
lilac. 

1+  24 

malathion 
(Malathion 8 

Flowable, 
Malathion 5EC) 

<1 spray 1.25 lb./100 
gal. water 

Mid-June, 600–900 GDD, PPI–
mountain laurel, Japanese tree 
lilac. 

1  12 

malathion <1 spray 8.3 fl. oz./100 Mid-June, 600–900 GDD, PPI– 1  12 
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(Malathion 50EC) gal. water mountain laurel, Japanese tree 

lilac. 

permethrin (Astro 
3.2E) <1 spray or 

broadcast 

.1-.2 lbs./100 
gal. water or 
.1-.2 lbs./acre 

Mid-June, 600–900 GDD, PPI–
mountain laurel, Japanese tree 
lilac. 

1+  12 

spinosad (larvae 
only) (Conserve 

1SC) 
5 spray .05 lb./100 

gal. water 

Mid-June, 600–900 GDD, PPI–
mountain laurel, Japanese tree 
lilac. 

1+  4 
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4. Black Vine Weevil 

Type of Pest: Insect 
Frequency of Occurrence: Annually  
Damage Caused: The black vine weevil, also known as the taxus weevil, is the most destructive and widespread of 
the root weevils throughout the northern half of the United States and in Canada. As an adult it has a wide host range 
and is a serious pest in nurseries. Notched leaves and bark removed from root crown. Adult feeding causes injury. 
The damage is indistinguishable from that caused by the Japanese weevil, Fuller rose beetle, and other weevils. 
However, notched and cut-off needles are positive diagnostic symptoms of black vine weevil. To detect weevil 
infestations early on yew, it is necessary to examine needles at the center of the plant near the main stems. If there are 
many notches on most of the host plant's foliage, the roots can be severely injured by the weevil's progeny. The larva, 
or grub, is highly destructive to plants. Adult feeding rarely injures plants seriously, although it might be extensive. 
Root feeding may not cause noticeable injury to growing plants in the nursery, but infested plants may die after they 
have been transplanted.  
% Acres Affected:  
Pest Life Cycles: The adult is black and is the largest of the Otiorhynchus species found on ornamentals. It is 
active at night. During the day the adult hides in dark places on the stems of very dense plants or in ground 
litter and mulch. When disturbed on stems or leaves, it drops to the ground, where protective coloration 
makes it nearly invisible. All adults are female and cannot fly. A period of 2-3 weeks of feeding occurs before 
the adult begins to lay eggs. During midsummer, the weevil alternately feeds and lays eggs for a month or 
more. Larval feeding takes place from midsummer, when the eggs hatch, and continues into the fall, and then 
again in the spring. The larger larvae consume feeder roots and bark on larger roots in the spring, which often 
results in the death of the plant. Species of root weevil grubs cannot always be distinguished from one 
another in the field. All are legless, C-shaped, and white with brown heads. They may be found at a depth of 
from 2-40 cm in the soil around the roots. Pupation occurs in the soil near the surface. The pupa is milky 
white and has conspicuous appendages. 
 There is usually one generation each year. Partially grown larvae overwinter in the soil. Occasionally, adults 
may survive by living in houses during the winter. Adult emergence from the soil usually starts about mid-June in 
the Northeast, and egg laying begins 1-2 weeks later. Each female lays as many as 500 eggs in the soil near the base of 
the plant over a period of 2-3 weeks. The eggs hatch in 10 days to 2 weeks, and the larvae tunnel through the soil to 
feed on roots. In the East the most extensive feeding occurs in late May and early June, just before pupation. 
Timing of Control: Spray foliage and surface at three-week intervals beginning early May, 148–400 GDD, and at 
three-week intervals for rest of growing season. Talstar Nursery Flowable and Orthene TTO also labeled as drenches 
for certain container-grown nursery stock only—apply late summer to early fall.  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices: Some populations may be resistant to organophosphorus insecticides. Biological 
pesticides are not dependable. There has been some success in California in controlling blackvine weevil larvae and 
pupae with the insect parasitic nematode Heterorhabditis heliothidis (Kahn, Brooks & Hirschmann) and Steinernema 
fetiae (Woutz, Marack, Gerdin & Bedding (=Neoaplectana carpocapsae)). Biological pesticides are not dependable. 
Post-Harvest Control Practices:  
Other Issues: Some populations may be resistant to organophosphorus insecticides. Larvae cause most serious injury 
to roots. Scouting is essential. One drench per growing season may be adequate for container plants. Birds are good 
predators. Pitfall or burlap collar traps catch night-feeding weevils. Older container-grown plants and evergreen 
hedges may be sources of reinfestation. 
Chemical Controls for Black Vine Weevil:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

acephate  
(Orthene TT&O 

97, Orthene TT&O 
75) 

15 spray, 
drench 

.75 lb./100 
gal. water 

Spray foliage and surface at 
three-week intervals beginning 
early May, 148–400 GDD, and 
at three-week intervals for rest 
of growing season. Drenches—
apply late summer to early 
fall.  

3  24 
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bifenthrin (Talstar 
Nursery Granular 

2%) 
<1 soil 

incorp. 
.2-.6 lb./cu. 
ft.  1  12 

bifenthrin (Talstar 
Nursery 

Flowables) 
10 spray 

.05-.10 
lb./100 gal. 
water 

Spray foliage and surface at 
three-week intervals beginning 
early May, 148–400 GDD, and 
at three-week intervals for rest 
of growing season. 

5  12 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

<1 spray .014 lbs./3 
gal. water 

Spray foliage and surface at 
three-week intervals beginning 
early May, 148–400 GDD, and 
at three-week intervals for rest 
of growing season. 

5  12 

chlorpyrifos 
(Dursban TNP) <1 spray .5 lb./100 gal. 

water 

Spray foliage and surface at 
three-week intervals beginning 
early May, 148–400 GDD, and 
at three-week intervals for rest 
of growing season. 

5  12 

endosulfan (taxus 
only) (Thiodan 
3EC, Thiodan 

50WP) 

<1 spray 1 lb./100 gal. 
water 

Spray foliage and surface at 
three-week intervals beginning 
early May, 148–400 GDD, and 
at three-week intervals for rest 
of growing season. 

5  24 

fluvalinate 
(Mavrik Aquaflow 

2F) 
<1 spray .1-.16 lb./100 

gal. water 

Spray foliage and surface at 
three-week intervals beginning 
early May, 148–400 GDD, and 
at three-week intervals for rest 
of growing season. 

5  12 

lambda- 
cyhalothrin 

(adults) (Scimitar 
GC 0.88 EC) 

<1 spray 
.01-.03 
lb./100 gal. 
water 

Spray foliage and surface at 
three-week intervals beginning 
early May, 148–400 GDD, and 
at three-week intervals for rest 
of growing season. 

5  24 

permethrin (Astro 
3.2E) <1 spray or 

broadcast 

.1-.2 lbs./100 
gal. water or 
.1-.2 lbs./acre 

Spray foliage and surface at 
three-week intervals beginning 
early May, 148–400 GDD, and 
at three-week intervals for rest 
of growing season. 

5  12 

 
5. Cooley Spruce Gall Adelgid 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Pineapple-shaped galls at tip of spruce shoot, crooked needles on Douglas-fir. These adelgids are 
soft-bodied insects that feed by sucking plant juices and are so small that they are not readily seen. Their feeding on 
developing plant tissue causes the formation of cone-like growths called galls that stunt and kill the twigs. At times 
they disfigure trees planted for ornamental purposes. Continued infestations may weaken the trees, making them 
subject to attack by other insect pests and disease-producing organisms. 

Galls interfere with the natural formation of twigs, causing curling, stunting and the eventual death of new 
growth. Heavy infestations give the trees a ragged appearance, destroying their beauty. Some trees have a natural 
resistance or immunity to these aphids, and in spite of the presence of the insects, the galls never completely develop 
or may not form at all. 

Cooley spruce gall adelgids form a large gall, 1 to 3 inches long, usually covering the entire tips of the infested new 
growth. Terminal buds are injured quickly. These aphids frequently migrate to Douglas-fir as an alternate host, but 
do not produce galls on this tree. Severe adelgid feeding on Douglas-fir may cause yellowing and crooking of needles 
and partial needle fall, but normally, little disfiguration (real damage) to the tree results. 
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% Acres Affected:  
Pest Life Cycles: Immature females of the Cooley spruce gall adelgid winter on spruce or Douglas-fir and produce a 
waxy covering in the spring. The egg masses are laid under this covering, which resembles a small cottony mass. 
These are conspicuous on the twigs. The eggs hatch and the young insects crawl to the developing buds and begin to 
feed at the base of the new needles, eventually forming a gall. During middle to late summer, the gall opens and the 
mature adelgids emerge. Some females may migrate to Douglas-fir to lay their eggs. The eggs hatch and the young 
insects winter there. In the spring, they feed on the needles, mature, and lay eggs. These hatch and develop into 
adults that remain on the fir or fly back to spruce to lay eggs for a new generation. The presence of Douglas-fir is not 
necessary, however, as the adelgids can maintain themselves on spruce alone. 
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Timing of Control: Spruce: Mid- to late April, 22–81 GDD, PPI–Japanese quince. Again in mid-September, 1850–1950 
GDD, PPI–Hydrangea paniculata. Douglas-fir: early May, 120–190 GDD. Again late July to early August, 1500–1775 
GDD. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: To avoid adelgid infestation, trees should be kept in good vigor by 
fertilization, pruning, watering, and the incorporation of organic matter in the vicinity of the feeding roots. Whether 
on spruce or Douglas-fir, do not fertilize infested trees. Heavily infested trees that are severely disfigured should be 
cut down and destroyed to reduce the breeding habitat of the adelgids. On small spruce, prune out galls before July 
and bury or burn them. Some trees are resistant to adelgids. 
Biological Control Practices: No effective parasites.  
Post-Harvest Control Practices:  
Other Issues: Best chemical control should be directed toward the overwintering stage. Addition of 1% oil to carbaryl 
or chlorpyrifos enhances control on Douglas-fir. Apply oil immediately before budbreak on Douglas-fir; later 
applications may result in greater phytotoxicity. 
Chemical Controls for Cooley Spruce Gall Adelgid:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
5 spray 1 lb./acre 

Spruce: Mid- to late April, 22–
81 GDD, PPI–Japanese quince. 
Again in mid-September, 
1850–1950 GDD, PPI–
Hydrangea paniculata. Douglas-
fir: early May, 120–190 GDD. 
Again late July to early 
August, 1500–1775 GDD. 

1+  12 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

<1 spray .0078 lbs./3 
gal. water 

Spruce: Mid- to late April, 22–
81 GDD, PPI–Japanese quince. 
Again in mid-September, 
1850–1950 GDD, PPI–
Hydrangea paniculata. Douglas-
fir: early May, 120–190 GDD. 
Again late July to early 
August, 1500–1775 GDD. 

1+  12 

chlorpyrifos 
(Dursban TNP) <1 spray .25-.5 lb./100 

gal. water 

Spruce: Mid- to late April, 22–
81 GDD, PPI–Japanese quince. 
Again in mid-September, 
1850–1950 GDD, PPI–
Hydrangea paniculata. Douglas-
fir: early May, 120–190 GDD. 
Again late July to early 
August, 1500–1775 GDD. 

1+  12 

horticultural oil 
(refined 

petroleum 
distillate) 

5 
spray 

(dormant 
or foliar) 

.99-2.9 
gal./100 gal. 
water 

Spruce: Mid- to late April, 22–
81 GDD, PPI–Japanese quince. 
Again in mid-September, 
1850–1950 GDD, PPI–
Hydrangea paniculata. Douglas-
fir: early May, 120–190 GDD. 
Again late July to early 
August, 1500–1775 GDD. 

1+  4 

imidacloprid 
(containers) 

(Marathon 1% 
Granular) 

<1 bulk or 
topical 

.008-.09 
lb./cu. yd. 
(bulk); 
.00035-.0215 
oz./pot 

Spruce: Mid- to late April, 22–
81 GDD, PPI–Japanese quince. 
Again in mid-September, 
1850–1950 GDD, PPI–
Hydrangea paniculata. Douglas-

1+  12 
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(topical) fir: early May, 120–190 GDD. 

Again late July to early 
August, 1500–1775 GDD. 

imidacloprid 
(containers) 

(Marathon 60 WP) 
<1 soil 

drench 
.0002-.0014 
oz./pot 

Spruce: Mid- to late April, 22–
81 GDD, PPI–Japanese quince. 
Again in mid-September, 
1850–1950 GDD, PPI–
Hydrangea paniculata. Douglas-
fir: early May, 120–190 GDD. 
Again late July to early 
August, 1500–1775 GDD. 

1+  12 

insecticidal soap 
(potassium salts 

of fatty acids) (M-
Pede 49%, 
Olympic 

Insecticidal Soap 
49.52%) 

<1 spray, 
drench 

1 gal./100 
gal. water; 2 
gal./100 gal. 
water 

Spruce: Mid- to late April, 22–
81 GDD, PPI–Japanese quince. 
Again in mid-September, 
1850–1950 GDD, PPI–
Hydrangea paniculata. Douglas-
fir: early May, 120–190 GDD. 
Again late July to early 
August, 1500–1775 GDD. 

1+  12 

 
6. Cottony Taxus Scale 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Honeydew and sooty mold, off-color, light green foliage, and white ovisacs attached to underside of 
needles. 
% Acres Affected:  
Pest Life Cycles: Overwintering occurs in the second nymph stage, typically on twigs. Eggs are laid in long, white, 
cottony egg sacs. After the egg sacs are laid, the female dies, dries up, and falls to the ground. The eggs begin to hatch 
in June in New England. The crawlers settle on the leaves and extract sap through their piercing-sucking mouth parts. 
Host plants include taxus. There is one generation per year with crawlers active (June l- l0). 
Timing of Control: April, 7–91 GDD. Spray for crawlers from late June to mid-July, 802–1388 GDD. PPI-Philadelphus, 
Clematis jackmanii. Thoroughly treat underside of foliage. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices: Parasites are not effective for control purposes. 
Post-Harvest Control Practices:  
Other Issues: Oil can be used for dormant and verdant sprays. Also known as cottony camellia scale. 
Chemical Controls for Cottony Taxus Scale:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

acephate  
(Orthene TT&O 

97, Orthene TT&O 
75, Address T/O 
75S Address 75 

WSP) 

<1 spray .5 lb./100 gal. 
water 

April, 7–91 GDD. Spray for 
crawlers from late June to mid-
July, 802–1388 GDD. PPI-
Philadelphus, Clematis jackmanii. 

1+  24 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
<1 spray 1 lb./acre 

April, 7–91 GDD. Spray for 
crawlers from late June to mid-
July, 802–1388 GDD. PPI-
Philadelphus, Clematis jackmanii. 

1+  12 

cyfluthrin 
(crawler stage) 

(Decathlon 20 WP) 
<1 spray .38 oz./100 

gal. 

April, 7–91 GDD. Spray for 
crawlers from late June to mid-
July, 802–1388 GDD. PPI-

1+  NA 
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Philadelphus, Clematis jackmanii. 

diazinon (DZN 
Diazinon 50W, 
DZN Diazinon 

AG500) 

<1 spray .5 lbs./100 
gal. water 

April, 7–91 GDD. Spray for 
crawlers from late June to mid-
July, 802–1388 GDD. PPI-
Philadelphus, Clematis jackmanii. 

1+  12 

diazinon (DZN 
Diazinon AG600 

WBC) 
<1 spray 7.4 fl. oz./100 

gal. water 

April, 7–91 GDD. Spray for 
crawlers from late June to mid-
July, 802–1388 GDD. PPI-
Philadelphus, Clematis jackmanii. 

1+  12 

horticultural oil 
(refined 

petroleum 
distillate) 

15 
spray 

(dormant 
or foliar) 

.99-2.9 
gal./100 gal. 
water 

April, 7–91 GDD. Spray for 
crawlers from late June to mid-
July, 802–1388 GDD. PPI-
Philadelphus, Clematis jackmanii. 

1+  4 

insecticidal soap 
(potassium salts 

of fatty acids) (M-
Pede 49%, 
Olympic 

Insecticidal Soap 
49.52%) 

<1 spray, 
drench 

.5-1 gal./100 
gal. water 

April, 7–91 GDD. Spray for 
crawlers from late June to mid-
July, 802–1388 GDD. PPI-
Philadelphus, Clematis jackmanii. 

1+  12 

malathion 
(Malathion 50EC) 5 spray 8.3 fl. oz./100 

gal. water 

Occasional use. April, 7–91 
GDD. Spray for crawlers from 
late June to mid-July, 802–1388 
GDD. PPI-Philadelphus, 
Clematis jackmanii. 

1+  12 

 
7. Eastern Spruce Gall Adelgid 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Gall at the base of new shoots, especially on Norway spruce. Feeding by the adelgids produces a 
characteristic cone-like gall. The gall's shape, size, appearance and position on the twig aid in identifying the species 
involved. Galls interfere with the natural formation of twigs, causing curling, stunting and the eventual death of new 
growth. Heavy infestations give the trees a ragged appearance, destroying their beauty. Some trees have a natural 
resistance or immunity to these adelgids, and, in spite of the presence of the insects, the galls never completely 
develop or may not form at all. 
 Eastern spruce gall adelgids produce pineapple-shaped growths 1/2 to 1 inch long, which are usually found near 
the base of the twig. In early summer, new galls are green with purple or reddish curved markings. Old galls are 
reddish-brown and have open cavities. Terminal buds are not destroyed until the entire twig dies. 
% Acres Affected:  
Pest Life Cycles: Only females of the eastern spruce gall adelgids are known to occur. Immature females winter on 
twigs, usually near the terminal buds. In early spring, the insects begin feeding; when mature, they produce a 
conspicuous waxy cover under which they lay a mass of eggs. The eggs hatch in a week and the young insects start 
feeding at the base of the developing needles. Continued feeding induces abnormal stimulation of the plant cells, 
resulting in the enlargement of the bases of the needles until the adelgids are entirely enclosed in a gall of plant tissue. 
Here the insects complete their development. 

Galls and adelgids mature in mid-summer. The gall dries and splits around the deformed needle bases and the 
adelgids emerge. These young females shed their skins, develop wings and fly to the needles of the same or another 
spruce tree. They lay eggs at the base of the new buds. 
Timing of Control: Mid-April to early May, 22–170 GDD, PPI-boxelder, periwinkle. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Trees should be kept in good vigor by fertilization, pruning, watering and 
the incorporation of organic matter in the vicinity of the feeding roots. Heavily infested trees that are severely 
disfigured should be cut down and destroyed to reduce the breeding habitat of the adelgids. Prune out and destroy 
green galls. 
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Biological Control Practices: No effective parasites or predators. 
Post-Harvest Control Practices:  
Other Issues: Pesticides work best in the spring. Late-summer treatment must be timed to the emergence of adult 
adelgids from the summer galls. Colorado blue, white and red spruces sometimes affected. 
Chemical Controls for Eastern Spruce Gall Adelgid:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
3 spray 1 lb./acre 

Mid-April to early May, 22–
170 GDD, PPI-boxelder, 
periwinkle. 

1+  12 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

<1 spray .0078 lbs./3 
gal. water 

Mid-April to early May, 22–
170 GDD, PPI-boxelder, 
periwinkle. 

1+  12 

chlorpyrifos 
(Dursban TNP) <1 spray .25-.5 lb./100 

gal. water 

Mid-April to early May, 22–
170 GDD, PPI-boxelder, 
periwinkle. 

1  12 

horticultural oil 
(refined 

petroleum 
distillate) 

5 
spray 

(dormant 
or foliar) 

.99-2.9 
gal./100 gal. 
water 

Mid-April to early May, 22–
170 GDD, PPI-boxelder, 
periwinkle. 

1+  4 

imidacloprid 
(containers) 

(Marathon 1% 
Granular) 

<1 bulk or 
topical 

.008-.09 
lb./cu. yd. 
(bulk); 
.00035-.0215 
oz./pot 
(topical) 

Mid-April to early May, 22–
170 GDD, PPI-boxelder, 
periwinkle. 

1+  12 

imidacloprid 
(containers) 

(Marathon 60 WP) 
<1 soil 

drench 
.0002-.0014 
oz./pot 

Mid-April to early May, 22–
170 GDD, PPI-boxelder, 
periwinkle. 

1+  12 

insecticidal soap 
(potassium salts 

of fatty acids) (M-
Pede 49%, 
Olympic 

Insecticidal Soap 
49.52%) 

<1 spray, 
drench 

.5-1 gal./100 
gal. water 

Mid-April to early May, 22–
170 GDD, PPI-boxelder, 
periwinkle. 

1  12 

 
8. Elongate Hemlock Scale 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Carolina, eastern, and Japanese hemlocks are preferred but this scale also occurs on Douglas fir, 
spruce and yew. The waxy secretions of first instar larvae can give the underside of needles a whitish appearance in 
heavy infestations. Heavy infestations can also cause yellowing of needles, needle drop, reduced growth (which gives 
trees a thin appearance), and death. Yellow needles lead to premature needle drop. 
% Acres Affected:  
Pest Life Cycles: Adult female covers of this scale are completely enclosed by the shed skin of the second instar of the 
insect, which is yellow to brown in color, and to the terminal end of which is attached the skin and wax of the first 
instar. The cover is about 5mm long. The male cover is smaller and white with three ridges running longitudinally. 
Adult males and females are both yellow in color. All stages of this insect are present at all times throughout the 
growing season. There are two generations a year. Eggs or adult females overwinter on needles. Wind blows crawlers 
to other trees. 
Timing of Control: April for dormant treatments, 7–120 GDD. Late May through mid-June for crawler treatment, 
360–700 GDD, PPI–Tatarian honeysuckle, beautybush. 
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Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices: Several parasites and predators provide limited control 
Post-Harvest Control Practices:  
Other Issues: Oil can be used for a dormant or verdant treatment. Other hosts include spruce, fir and yew, pine, 
Douglas-fir, and cedar. Nitrogen fertilization seems to contribute to pest population increase on hemlock.  
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Chemical Controls for Elongate Hemlock Scale:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

acephate  
(Orthene TT&O 

97, Orthene TT&O 
75, Address T/O 
75S Address 75 

WSP) 

3 spray .5 lb./100 gal. 
water 

April for dormant treatments, 
7–120 GDD. Late May through 
mid-June for crawler 
treatment, 360–700 GDD, PPI–
Tatarian honeysuckle, 
beautybush. 

1+  24 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
<1 spray 1 lb./acre 

April for dormant treatments, 
7–120 GDD. Late May through 
mid-June for crawler 
treatment, 360–700 GDD, PPI–
Tatarian honeysuckle, 
beautybush. 

1+  12 

cyfluthrin 
(crawler stage) 

(Decathlon 20 WP) 
<1 spray .38 oz./100 

gal. 

April for dormant treatments, 
7–120 GDD. Late May through 
mid-June for crawler 
treatment, 360–700 GDD, PPI–
Tatarian honeysuckle, 
beautybush. 

1+  NA 

dimethoate 
(Cygon 2E, 

Dimethoate 4EC, 
Clean Crop 

Dimethoate 400, 
4E) 

<1 spray .5 lb./100 gal. 
water 

April for dormant treatments, 
7–120 GDD. Late May through 
mid-June for crawler 
treatment, 360–700 GDD, PPI–
Tatarian honeysuckle, 
beautybush. 

1+  48 

horticultural oil 
(refined 

petroleum 
distillate) 

5 
spray 

(dormant 
or foliar) 

.99-2.9 
gal./100 gal. 
water 

April for dormant treatments, 
7–120 GDD. Late May through 
mid-June for crawler 
treatment, 360–700 GDD, PPI–
Tatarian honeysuckle, 
beautybush. 

1+  4 

insecticidal soap 
(potassium salts 

of fatty acids) (M-
Pede 49%, 
Olympic 

Insecticidal Soap 
49.52%) 

<1 spray, 
drench 

.5-1 gal./100 
gal. water 

April for dormant treatments, 
7–120 GDD. Late May through 
mid-June for crawler 
treatment, 360–700 GDD, PPI–
Tatarian honeysuckle, 
beautybush. 

1+  12 

 
9. European Pine Shoot Moth 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Austrian, red, Scots, and Swiss mountain pines are most heavily attacked. Open growing young 
trees (less than 6-8m in height) are most susceptible. Feeding on new shoots results in dead tops and in crooked 
trunks and branches called "post horns." Buds and shoots can be damaged or killed. 
% Acres Affected:  
Pest Life Cycles: Adult moths are about 10mm long, rusty orange-red with a wingspan of 20mm. The forewings are 
marked with silvery cross lines. Larvae are brown with black legs and head and are about 18mm at maturity. In late 
spring, newly hatched larvae construct tent-like webs between needle sheaths and stems of the current year’s growth. 
They then bore into the sheaths and mine the needle bases, eventually moving to buds about midsummer. Feeding 
ends in August and resumes again in April, when larvae move to undamaged buds and new shoots. This second 
feeding stage is the most damaging. There is one generation a year. Larvae overwinter in feeding tunnels in buds. 
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Timing of Control: Last three weeks of April, 34–121 GDD, PPI-boxelder, star magnolia. Again in late June, 480–710 
GDD. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Prune out and destroy infested shoots before June. Prune crooked leaders 
and branches to maintain tree form. Remove lower branches likely to be below the snow line to prevent larval 
overwintering. Prune out dead buds and dying shoots. 
Biological Control Practices: Many effective parasites that at times may keep the population in check. 
Post-Harvest Control Practices:  
Other Issues: Pheromone traps useful for monitoring.  
Chemical Controls for European Pine Shoot Moth:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
<5 spray 1 lb./acre 

Last three weeks of April, 34–
121 GDD, PPI-boxelder, star 
magnolia. Again in late June, 
480–710 GDD. 

2  12 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

<5 spray .014 lbs./3 
gal. water 

Last three weeks of April, 34–
121 GDD, PPI-boxelder, star 
magnolia. Again in late June, 
480–710 GDD. 

2  12 

chlorpyrifos 
(Dursban TNP) <1 spray .5 lb./100 gal. 

water 

Last three weeks of April, 34–
121 GDD, PPI-boxelder, star 
magnolia. Again in late June, 
480–710 GDD. 

2  12 

cyfluthrin 
(Decathlon 20 WP) <1 spray .26 oz./100 

gal. 

Last three weeks of April, 34–
121 GDD, PPI-boxelder, star 
magnolia. Again in late June, 
480–710 GDD. 

2  NA 

imidacloprid 
(containers) 

(Marathon 1% 
Granular) 

<1 bulk or 
topical 

.008-.09 
lb./cu. yd. 
(bulk); 
.00035-.0215 
oz./pot 
(topical) 

Last three weeks of April, 34–
121 GDD, PPI-boxelder, star 
magnolia. Again in late June, 
480–710 GDD. 

2  12 

imidacloprid 
(containers) 

(Marathon 60 WP) 
<1 soil 

drench 
.0002-.0014 
oz./pot 

Last three weeks of April, 34–
121 GDD, PPI-boxelder, star 
magnolia. Again in late June, 
480–710 GDD. 

2  12 

lambda- 
cyhalothrin 

(Scimitar GC 0.88 
EC) 

<1 spray 
.01-.03 
lb./100 gal. 
water 

Last three weeks of April, 34–
121 GDD, PPI-boxelder, star 
magnolia. Again in late June, 
480–710 GDD. 

2  24 

malathion 
(Malathion 8 

Flowable, 
Malathion 5EC) 

<1 spray 1.25 lb./100 
gal. water 

Last three weeks of April, 34–
121 GDD, PPI-boxelder, star 
magnolia. Again in late June, 
480–710 GDD. 

2  12 

 
10. Fletcher Scale 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: The fletcher scale is more commonly a serious pest on yew rather than other hosts, but it is also 
found on arborvitae and juniper. Copious amounts of honeydew result in noticeable black sooty mold growth. Heavy 
infestations can weaken plants, causing needle yellowing and premature needle drop. Small plants may even be 
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killed. Honeydew and sooty mold, unthrifty plants, needle yellowing, and premature needle drop are also possible. 
% Acres Affected:  
Pest Life Cycles: The fletcher scale is a soft scale. Mature females are about 4-5mm long, round and brown. 
Immatures are smaller and flatter. Immatures grow quickly in spring. Mature females settle on twigs. Eggs are laid in 
May and hatch in mid- to late-June. Newly hatched crawlers look for feeding and overwintering sites. Crawlers 
frequently feed on needles. Depending on host, crawlers begin to emerge in late June. They do not move far from 
their hatch site and thus populations can be dense on certain parts of the plant. There is one generation a year. 
Immatures overwinter on branches. 
Timing of Control: Late April, 38–148 GDD, PPI-boxelder, periwinkle. First half of July, 1029–1388 GDD. Again, first 
half of September, 2515–2800 GDD. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices: Several effective parasites. Protection of the parasites when using chemical controls is 
recommended. 
Post-Harvest Control Practices:  
Other Issues: Dormant treatment is best. Hosts include yew, juniper, arborvitae, and hemlock. 
Chemical Controls for Fletcher Scale:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

acephate  
(Orthene TT&O 

97, Orthene TT&O 
75, Address T/O 
75S Address 75 

WSP) 

5 spray .5 lb./100 gal. 
water 

Late April, 38–148 GDD, PPI-
boxelder, periwinkle. First half 
of July, 1029–1388 GDD. 
Again, first half of September, 
2515–2800 GDD. 

2+  24 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
5 spray 1 lb./acre 

Late April, 38–148 GDD, PPI-
boxelder, periwinkle. First half 
of July, 1029–1388 GDD. 
Again, first half of September, 
2515–2800 GDD. 

2+  12 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

<1 spray .0285 lbs./3 
gal. water 

Late April, 38–148 GDD, PPI-
boxelder, periwinkle. First half 
of July, 1029–1388 GDD. 
Again, first half of September, 
2515–2800 GDD. 

2+  12 

chlorpyrifos 
(Dursban TNP) <1 spray 1 lb./100 gal. 

water 

Late April, 38–148 GDD, PPI-
boxelder, periwinkle. First half 
of July, 1029–1388 GDD. 
Again, first half of September, 
2515–2800 GDD. 

2+  12 

chlorpyrifos 
(DuraGuard) <1 spray .05-.1 oz./gal. 

Late April, 38–148 GDD, PPI-
boxelder, periwinkle. First half 
of July, 1029–1388 GDD. 
Again, first half of September, 
2515–2800 GDD. 

2+  24 

cyfluthrin 
(crawler stage) 

(Decathlon 20 WP) 
<1 spray .38 oz./100 

gal. 

Late April, 38–148 GDD, PPI-
boxelder, periwinkle. First half 
of July, 1029–1388 GDD. 
Again, first half of September, 
2515–2800 GDD. 

2+  NA 

diazinon (DZN 
Diazinon 50W, 
DZN Diazinon 

AG500) 

<1 spray .5 lbs./100 
gal. water 

Late April, 38–148 GDD, PPI-
boxelder, periwinkle. First half 
of July, 1029–1388 GDD. 
Again, first half of September, 

2+  12 
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2515–2800 GDD. 

diazinon (DZN 
Diazinon AG600 

WBC) 
<1 spray 7.4 fl. oz./100 

gal. water 

Late April, 38–148 GDD, PPI-
boxelder, periwinkle. First half 
of July, 1029–1388 GDD. 
Again, first half of September, 
2515–2800 GDD. 

2+  12 

dimethoate 
(taxus only) 

(Dimethoate 4EC, 
Clean Crop 

Dimethoate 400, 
4E) 

5 spray 1 lb./100 gal. 
water 

Late April, 38–148 GDD, PPI-
boxelder, periwinkle. First half 
of July, 1029–1388 GDD. 
Again, first half of September, 
2515–2800 GDD. 

2+  48 

horticultural oil 
(refined 

petroleum 
distillate) 

5 
spray 

(dormant 
or foliar) 

.99-2.9 
gal./100 gal. 
water 

Late April, 38–148 GDD, PPI-
boxelder, periwinkle. First half 
of July, 1029–1388 GDD. 
Again, first half of September, 
2515–2800 GDD. 

2+  4 

insecticidal soap 
(potassium salts 

of fatty acids) (M-
Pede 49%, 
Olympic 

Insecticidal Soap 
49.52%) 

<1 spray, 
drench 

.5-1 gal./100 
gal. water 

Late April, 38–148 GDD, PPI-
boxelder, periwinkle. First half 
of July, 1029–1388 GDD. 
Again, first half of September, 
2515–2800 GDD. 

2+  12 

malathion 
(Malathion 8 

Flowable, 
Malathion 5EC) 

5 spray 1.25 lb./100 
gal. water 

Late April, 38–148 GDD, PPI-
boxelder, periwinkle. First half 
of July, 1029–1388 GDD. 
Again, first half of September, 
2515–2800 GDD. 

2+  12 

malathion 
(Malathion 50EC) <1 spray 8.3 fl. oz./100 

gal. water 

Late April, 38–148 GDD, PPI-
boxelder, periwinkle. First half 
of July, 1029–1388 GDD. 
Again, first half of September, 
2515–2800 GDD. 

2+  12 

 
11. Juniper Scale 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Juniper is the most common host, but this scale also occurs on a variety of conifers, including 
cryptomeria, northern white cedar, and cypress. In heavy infestations, new growth does not develop, foliage turns 
yellow, and dieback occurs.  
% Acres Affected:  
Pest Life Cycles: Female covers are round and white and about 1.5mm in diameter. Male covers are smaller, oval, 
elongate and white. Shed skins, attached centrally to the female cover and terminally to the male, are yellow. Eggs 
begin to hatch about mid-June. Crawlers appear in late June. There is one generation a year. Adult females overwinter 
on needles. 
Timing of Control: Mid-April to early May for dormant treatment, 22–148 GDD, PPI–pussy willow. Mid-June to 
early July for crawlers, 707–1260 GDD, PPI–mock orange (Philadelphus). 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices: Some parasites can help reduce populations of Juniper scale. Don’t spray if parasites 
and predators are abundant. 
Post-Harvest Control Practices:  
Other Issues: Oil is an effective dormant or verdant treatment. Pfitzer juniper is especially prone. Arborvitae and 
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Leyland cypress are also hosts. 
Chemical Controls for Juniper scale:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

acephate  
(Orthene TT&O 

97, Orthene TT&O 
75, Address T/O 
75S Address 75 

WSP) 

3 spray .5 lb./100 gal. 
water 

Mid-June to early July for 
crawlers, 707–1260 GDD, PPI–
mock orange (Philadelphus). 

1+  24 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
<1 spray 1 lb./acre 

Mid-June to early July for 
crawlers, 707–1260 GDD, PPI–
mock orange (Philadelphus). 

1+  12 

cyfluthrin 
(crawler stage) 

(Decathlon 20 WP) 
<1 spray .38 oz./100 

gal. 

Mid-June to early July for 
crawlers, 707–1260 GDD, PPI–
mock orange (Philadelphus). 

1  NA 

horticultural oil 
(refined 

petroleum 
distillate) 

5 
spray 

(dormant 
or foliar) 

.99-2.9 
gal./100 gal. 
water 

Mid-April to early May for 
dormant treatment, 22–148 
GDD, PPI–pussy willow. Mid-
June to early July for crawlers, 
707–1260 GDD, PPI–mock 
orange (Philadelphus). 

1+  4 

insecticidal soap 
(potassium salts 

of fatty acids) (M-
Pede 49%, 
Olympic 

Insecticidal Soap 
49.52%) 

3 spray, 
drench 

.5-1 gal./100 
gal. water 

Mid-June to early July for 
crawlers, 707–1260 GDD, PPI–
mock orange (Philadelphus). 

1  12 

malathion 
(Malathion 8 

Flowable, 
Malathion 5EC) 

3 spray 1.25 lb./100 
gal. water 

Mid-June to early July for 
crawlers, 707–1260 GDD, PPI–
mock orange (Philadelphus). 

1  12 

malathion 
(Malathion 50EC) 3 spray 8.3 fl. oz./100 

gal. water 

Mid-June to early July for 
crawlers, 707–1260 GDD, PPI–
mock orange (Philadelphus). 

1  12 

 
12. Nantucket Pine Tip Moth 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: This moth will attack nearly all species of hard pines with the exception of eastern white, slash, and 
longleaf pines. Larval bud feeding eventually results in damage to the connective tissue of the shoot, turning the 
damaged portion brown. Larvae then bore down the center of the stems or shoots, destroying new growth. Entrance 
holes with hardened sap (pitch) and resin indicate larval boring. This damage results in height loss, crooks and forks 
in main stems, and occasional death.  
% Acres Affected:  
Pest Life Cycles: Adult moths are about 6mm long with wings folded. They are silvery gray in color with rust colored 
patches. Larvae are orange-brown in color with dark heads. They are about 18mm long when mature. Adult moths 
emerge in April-May as the weather warms and lay eggs on new or old needles. Larvae construct small webs in 
developing tips and buds. They begin feeding by boring into needle sheaths, then move to feed on buds. There is one 
generation a year. Pupae overwinter in tips. Two to three generations per year occur in New York State. 
Timing of Control: May, 121–448 GDD, PPI–Japanese quince, redbud. Late July through early August, 1514–1917 
GDD, PPI–butterfly bush. Moths are present beginning 1490 GDD; peak at 1750 GDD. 
Yield Losses:  
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Regional Differences:  
Cultural and Physical Control Practices: Attacks can be reduced if trees are grown in shaded areas in good soil with 
adequate amounts of water. Prune out and destroy infested terminals. Prune off and destroy brown tips if practical. 
Biological Control Practices: There are many parasites and natural enemies, but none have provided satisfactory 
control. 
Post-Harvest Control Practices:  
Other Issues: Pheromone lure traps are important for monitoring and timing controls.  
Chemical Controls for Nantucket Pine Tip Moth:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

acephate  
(Orthene TT&O 

97, Orthene TT&O 
75, Address T/O 
75S Address 75 

WSP) 

<3 spray .75 lb./100 
gal. water 

May, 121–448 GDD, PPI–
Japanese quince, redbud. Late 
July through early August, 
1514–1917 GDD, PPI–butterfly 
bush. Moths are present 
beginning 1490 GDD; peak at 
1750 GDD. 

2  24 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

<1 spray .014 lbs./3 
gal. water 

May, 121–448 GDD, PPI–
Japanese quince, redbud. Late 
July through early August, 
1514–1917 GDD, PPI–butterfly 
bush. Moths are present 
beginning 1490 GDD; peak at 
1750 GDD. 

2  12 

chlorpyrifos 
(Dursban TNP) <1 spray .5 lb./100 gal. 

water 

May, 121–448 GDD, PPI–
Japanese quince, redbud. Late 
July through early August, 
1514–1917 GDD, PPI–butterfly 
bush. Moths are present 
beginning 1490 GDD; peak at 
1750 GDD. 

2  12 

cyfluthrin 
(Decathlon 20 WP) <1 spray .26 oz./100 

gal. 

May, 121–448 GDD, PPI–
Japanese quince, redbud. Late 
July through early August, 
1514–1917 GDD, PPI–butterfly 
bush. Moths are present 
beginning 1490 GDD; peak at 
1750 GDD. 

2  NA 

diflubenzuron 
(Dimilin 4L, 

Dimilin 25W) 
<1 spray .03-.06 

lbs./acre 

May, 121–448 GDD, PPI–
Japanese quince, redbud. Late 
July through early August, 
1514–1917 GDD, PPI–butterfly 
bush. Moths are present 
beginning 1490 GDD; peak at 
1750 GDD. 

2  12 

dimethoate 
(Cygon 2E) <3 spray 1 lb./100 gal. 

water 

May, 121–448 GDD, PPI–
Japanese quince, redbud. Late 
July through early August, 
1514–1917 GDD, PPI–butterfly 
bush. Moths are present 
beginning 1490 GDD; peak at 
1750 GDD. 

2  48 

dimethoate 
(Dimethoate 4EC, <3 spray 1.9 lb./100 

gal. water 
May, 121–448 GDD, PPI–
Japanese quince, redbud. Late 2  48 
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Clean Crop 

Dimethoate 400, 
4E) 

July through early August, 
1514–1917 GDD, PPI–butterfly 
bush. Moths are present 
beginning 1490 GDD; peak at 
1750 GDD. 

lambda- 
cyhalothrin 

(Scimitar GC 0.88 
EC) 

<1 spray 
.01-.03 
lb./100 gal. 
water 

May, 121–448 GDD, PPI–
Japanese quince, redbud. Late 
July through early August, 
1514–1917 GDD, PPI–butterfly 
bush. Moths are present 
beginning 1490 GDD; peak at 
1750 GDD. 

2  24 

spinosad 
(Conserve 1SC) <3 spray .17 lb./100 

gal. water 

May, 121–448 GDD, PPI–
Japanese quince, redbud. Late 
July through early August, 
1514–1917 GDD, PPI–butterfly 
bush. Moths are present 
beginning 1490 GDD; peak at 
1750 GDD. 

2  4 

 
13. Oriental Beetle (Exomala orientalis) 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Oriental beetle larvae cause significant damage to plants. Roots are eaten and crowns girdled. 
Foliage yellows and becomes wilted. Adult feeding on leaves is not quite as serious. Oriental beetle is of particular 
concern in container plantings. 
% Acres Affected:  
Pest Life Cycles: Part-grown larvae hibernate deep in the soil, surfacing in the spring and feeding until fully grown. 
Pupation takes place in early June. New adults start to appear in early July and continue to appear through August. 
Eggs are deposited in the soil and newly hatched larvae feed and grow until cold weather. When cold weather sets in, 
they dig down into the soil to depths nearing 1 foot, where they overwinter. There is one generation per year. 
Timing of Control: Mid- to late-August is ideal. Spring treatments can provide some control although grubs are 
larger and treatment is less likely to be effective. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Infestations tend to be spotty in field- and container-grown plants. Treatment with nematodes has had 
little success in container-grown plants. 
Chemical Controls for Oriental Beetle (Exomala orientalis):  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

bifenthrin (Talstar 
Nursery Flowable, 
Talstar-N Nursery 

Flowable) 

5 spray 
.05-.10 
lb./100 gal. 
water 

Mid- to late-August 1  12 

bifenthrin (Talstar 
Nursery Granular) <5 soil mix 

.002-.015 
lbs./cu. yd. 
(depending 
on soil bulk 
density) 

Prior to planting 1  12 

chlorpyrifos 
(Allpro Dursban <1 spray .228 lbs./3 

gal. water Mid- to late-August 1+  12 
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2E, Allpro 

Dursban 4E) 
chlorpyrifos 
(DuraGuard) <1 spray .05-.1 oz./gal. Mid- to late-August 1+  24 

imidacloprid 
(containers) 

(Marathon 1% 
Granular) 

5 bulk or 
topical 

.008-.09 
lb./cu. yd. 
(bulk); 
.00035-.0215 
oz./pot 
(topical) 

Mid- to late-August 1+  12 

imidacloprid 
(containers) 

(Marathon 60 WP) 
5 soil 

drench 
.0002-.0014 
oz./pot Mid- to late-August 1+  12 

imidacloprid 
(field) (Marathon 

1% Granular, 
Marathon II) 

4 banded 
.45 oz./1000 
ft. of row or 
3000 sq. ft. 

Mid- to late-August 1+  12 

imidacloprid 
(containers) 

(Marathon 60 WP) 
5 broadcast 

spray 
.42 oz./1000 
ft. of row or 
3000 sq. ft. 

Mid- to late-August 1+  12 

 
14. Pine Needle Scale 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Hosts include Douglas fir, fir, hemlock, pine, and spruce. Light to moderate feeding causes needles 
to turn brown and to drop prematurely. Heavy infestations can kill young trees and reduce vigor in mature trees. 
From a distance, foliage may look white to gray. Needles turn yellowish, then brown. 
% Acres Affected:  
Pest Life Cycles: Adult females are white, oval-elongate scales from 2.5 to 3 mm long. There is a small orange or 
reddish cap at one end. Males are smaller, but similar. Eggs are purplish-red. Crawlers are reddish when active and 
yellowish when settled. Eggs hatch in mid to late May and the mobile crawlers seek feeding sites on new needles 
where they settle and form their scale shell. Eggs are laid in the fall. Overwintering is in the egg stage under scale 
covers. There is one generation a year. 
Timing of Control: Dormant treatment in April; also late May for crawlers, 298–448 GDD. PPI–pussy willow, redbud. 
July, 1290–1917 GDD. PPI–abelia, butterfly bush. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Prune out and destroy heavily infested branches. 
Biological Control Practices: Parasites not always effective under landscape conditions. 
Post-Harvest Control Practices:  
Other Issues: Several treatments usually required. Oil may be used for both dormant and verdant treatments. 
Crawler applications are usually the most effective. Spreader/stickers may need to be used for adequate control. 
White, mugo, and Scots pines often attacked. Austrian and red pines, spruces, Douglas-fir, and cedar are also 
reported hosts.  
Chemical Controls for Pine Needle Scale:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

acephate  
(Orthene TT&O 

97, Orthene TT&O 
75, Address T/O 
75S Address 75 

WSP) 

3 spray .5 lb./100 gal. 
water 

Late May for crawlers, 298–448 
GDD, PPI–pussy willow, 
redbud. July, 1290–1917 GDD. 
PPI–abelia, butterfly bush. 

1+  24 

bifenthrin (Talstar <1 spray .05-.10 Late May for crawlers, 298–448 1+  12 



 

Version: 06-22-04 

Crop Profile: Nursery Ornamentals – 136
Nursery Flowables, 
Talstar-N Nursery 

Flowable) 

lb./100 gal. 
water 

GDD, PPI–pussy willow, 
redbud. July, 1290–1917 GDD. 
PPI–abelia, butterfly bush. 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
<1 spray 1 lb./acre 

Late May for crawlers, 298–448 
GDD, PPI–pussy willow, 
redbud. July, 1290–1917 GDD. 
PPI–abelia, butterfly bush. 

1+  12 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

3 spray .0285 lbs./3 
gal. water 

Late May for crawlers, 298–448 
GDD, PPI–pussy willow, 
redbud. July, 1290–1917 GDD. 
PPI–abelia, butterfly bush. 

1+  12 

chlorpyrifos 
(Dursban TNP) 3 spray 1 lb./100 gal. 

water 

Late May for crawlers, 298–448 
GDD, PPI–pussy willow, 
redbud. July, 1290–1917 GDD. 
PPI–abelia, butterfly bush. 

1+  12 

chlorpyrifos 
(DuraGuard) <1 spray .05-.1 oz./gal. 

Late May for crawlers, 298–448 
GDD, PPI–pussy willow, 
redbud. July, 1290–1917 GDD. 
PPI–abelia, butterfly bush. 

1+  24 

cyfluthrin 
(crawler stage) 

(Decathlon 20 WP) 
<1 spray .38 oz./100 

gal. 

Late May for crawlers, 298–448 
GDD, PPI–pussy willow, 
redbud. July, 1290–1917 GDD. 
PPI–abelia, butterfly bush. 

1+  NA 

diazinon (DZN 
Diazinon 50W, 
DZN Diazinon 

AG500) 

<1 spray .5 lbs./100 
gal. water 

Late May for crawlers, 298–448 
GDD, PPI–pussy willow, 
redbud. July, 1290–1917 GDD. 
PPI–abelia, butterfly bush. 

1+  12 

diazinon (DZN 
Diazinon AG600 

WBC) 
<1 spray 7.4 fl. oz./100 

gal. water 

Late May for crawlers, 298–448 
GDD, PPI–pussy willow, 
redbud. July, 1290–1917 GDD. 
PPI–abelia, butterfly bush. 

1+  12 

horticultural oil 
(refined 

petroleum 
distillate) 

5 
spray 

(dormant 
or foliar) 

.99-2.9 
gal./100 gal. 
water 

Dormant treatment in April; 
also late May for crawlers, 
298–448 GDD. PPI–pussy 
willow, redbud. July, 1290–
1917 GDD. PPI–abelia, 
butterfly bush. 

1+  4 

insecticidal soap 
(potassium salts 

of fatty acids) (M-
Pede 49%, 
Olympic 

Insecticidal Soap 
49.52%) 

3 spray, 
drench 

.5-1 gal./100 
gal. water; .5 
gal./40 gal. 
water 

Late May for crawlers, 298–448 
GDD, PPI–pussy willow, 
redbud. July, 1290–1917 GDD. 
PPI–abelia, butterfly bush. 

1+  12 

lambda- 
cyhalothrin 

(Scimitar GC 0.88 
EC) 

<1 spray 
.01-.03 
lb./100 gal. 
water 

Late May for crawlers, 298–448 
GDD, PPI–pussy willow, 
redbud. July, 1290–1917 GDD. 
PPI–abelia, butterfly bush. 

1+  24 

malathion 
(Malathion 8 

Flowable, 
Malathion 5EC) 

<1 spray 2.5 lb./100 
gal. water 

Late May for crawlers, 298–448 
GDD, PPI–pussy willow, 
redbud. July, 1290–1917 GDD. 
PPI–abelia, butterfly bush. 

1+  12 

malathion 
(Malathion 50EC) <1 spray 8.3 fl. oz./100 

gal. water 

Late May for crawlers, 298–448 
GDD, PPI–pussy willow, 
redbud. July, 1290–1917 GDD. 

1+  12 
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PPI–abelia, butterfly bush. 

 
15. Pine Sawflies 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Most native and imported species of pine are attacked by at least one species of sawfly. Female 
sawflies lay eggs in needles, causing yellow spotting. Larval feeding often defoliates branches. In heavy infestations, 
entire trees can be defoliated. Some species prefer old needles, other species prefer new, and some species eat both. 
Complete or partial defoliation. Needles chewed to stubs or straw-like wisps. Yellow rows of spots (eggs) on needles. 
% Acres Affected:  
Pest Life Cycles: The fully grown larvae of sawflies are commonly from 18 to 25mm in length. They usually have 
more than five pairs of fleshy prolegs. They range in color from grayish to yellowish-green, often with brown or black 
stripes or spots. Adults are wasp or bee like, about 15mm long, and black to brown in color. Young larvae feed in 
groups on needles beginning at the needle tip. Older larvae feed singly or in pairs. When disturbed, larvae rear up in 
a characteristic S-shape. Larvae of most species drop to the ground and pupate in the soil. There may be one or 
sometimes two generations a year, depending on the species. Generations can appear anytime during the growing 
season. Most species overwinter as prepupae or pupae, but some overwinter as eggs. 
Timing of Control: Mid-May through mid-July, 246–1388 GDD, PPI-redbud, Ceanothus americanus. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Light, accessible, infestations may be hand removed and destroyed. 
Handpick or prune off and destroy colonies and needles with eggs. 
Biological Control Practices: Many effective parasites and disease organisms. 
Post-Harvest Control Practices:  
Other Issues: Most conifer sawflies live in colonies.  
Chemical Controls for Pine Sawflies:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

acephate  
(Orthene TT&O 

97, Orthene TT&O 
75, Address T/O 
75S Address 75 

WSP) 

5 spray .75 lb./100 
gal. water 

Mid-May through mid-July, 
246–1388 GDD, PPI-redbud, 
Ceanothus americanus. 

1  24 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
5 spray 1 lb./acre 

Mid-May through mid-July, 
246–1388 GDD, PPI-redbud, 
Ceanothus americanus. 

1+  12 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

<1 spray .0078 lbs./3 
gal. water 

Mid-May through mid-July, 
246–1388 GDD, PPI-redbud, 
Ceanothus americanus. 

1+  12 

chlorpyrifos 
(Dursban TNP) <1 spray .25-.5 lb./100 

gal. water 

Mid-May through mid-July, 
246–1388 GDD, PPI-redbud, 
Ceanothus americanus. 

1  12 

cyfluthrin (larvae 
only) (Decathlon 

20 WP) 
<1 spray .26 oz./100 

gal. 

Mid-May through mid-July, 
246–1388 GDD, PPI-redbud, 
Ceanothus americanus. 

1  NA 

lambda- 
cyhalothrin 

(Scimitar GC 0.88 
EC) 

<1 spray 
.01-.03 
lb./100 gal. 
water 

Mid-May through mid-July, 
246–1388 GDD, PPI-redbud, 
Ceanothus americanus. 

1+  24 

spinosad (larvae 
only) (Conserve 

1SC) 
<1 spray .05 lb./100 

gal. water 

Mid-May through mid-July, 
246–1388 GDD, PPI-redbud, 
Ceanothus americanus. 

1+  4 
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16. Spruce Spider Mite 
Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Blue spruce and white spruce are most commonly attacked, but arborvitae, cedar, cryptomeria, 
dawn redwood, Douglas fir, and yew may also serve as hosts. Mite feeding causes color changes in needles, giving 
them first a mottled appearance, then turning them yellow and finally brown. Damaged needles drop prematurely. 
Severe infestations can cause loss of foliage, twig dieback, even branch dieback. Host trees may be killed if extremely 
heavy infestations occur when plants are stressed. Stippled foliage that may turn reddish-brown may also be present. 
Spruce spider mite prefers old needles to new for food. 
% Acres Affected:  
Pest Life Cycles: Adults are about 0.5mm long with eight relatively long legs. They are greenish when young but turn 
grayish black as they mature. Immatures are smaller and lighter. Eggs are reddish brown and oval to circular. Eggs 
hatch in May and early June. Feeding damage may be first observed in mid to late May. There are several generations 
a year. Eggs overwinter on bark and needles. 
Timing of Control: Oil for dormant, April, 7–121 GDD, PPI–pussy willow. Again mid- to late May, 192–363 GDD, 
PPI-redbud. Again late August through mid-September, 2375–2806 GDD, PPI–witch hazel. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices: Predaceous mites are most effective. 
Post-Harvest Control Practices:  
Other Issues: Oil can be used where appropriate for dormant or verdant sprays. Tap branches over a white piece of 
paper. If more than 10 mites per tap, treatment is recommended. Use a lower threshold on dwarf Alberta spruce. 
Primarily a cool-weather pest. 
Chemical Controls for Spruce Spider Mite:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

abamectin  
(Avid 0.15 EC) 3 spray .005 lbs./100 

gal. water 

Mid- to late May, 192–363 
GDD, PPI-redbud. Again late 
August through mid-
September, 2375–2806 GDD, 
PPI–witch hazel. 

2  12 

bifenazate 
(Floramite) 3 spray 1-2 oz./100 

gal. 

Mid- to late May, 192-363 
GDD, PPI-redbud. Again late 
August through mid-
September, 2375-2896 GDD, 
PPI-witch hazel. 

2  4 

bifenthrin (Talstar 
Nursery Flowables, 
Talstar-N Nursery 

Flowable) 

<1 spray 
.10-.22 
lb./100 gal. 
water 

Mid- to late May, 192–363 
GDD, PPI-redbud. Again late 
August through mid-
September, 2375–2806 GDD, 
PPI–witch hazel. 

2  12 

chlorpyrifos 
(Dursban TNP) <1 spray .5 lb./100 gal. 

water 

Mid- to late May, 192–363 
GDD, PPI-redbud. Again late 
August through mid-
September, 2375–2806 GDD, 
PPI–witch hazel. 

2  12 

chlorpyrifos 
(DuraGuard) <1 spray .05-.1 oz./gal. 

Mid- to late May, 192–363 
GDD, PPI-redbud. Again late 
August through mid-
September, 2375–2806 GDD, 
PPI–witch hazel. 

2  24 

dicofol (Kelthane 3 spray .25-.5 Mid- to late May, 192–363 2  12 
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35 WP, Kelthane 

T/O 50W) 
lbs./100 gal. 
water 

GDD, PPI-redbud. Again late 
August through mid-
September, 2375–2806 GDD, 
PPI–witch hazel. 

dimethoate (on 
hemlock, 

 juniper) (Cygon 
2E) 

<1 spray .5-1 lb./100 
gal. water 

Mid- to late May, 192–363 
GDD, PPI-redbud. Again late 
August through mid-
September, 2375–2806 GDD, 
PPI–witch hazel. 

2  48 

dimethoate (on 
juniper, hemlock, 

taxus) 
(Dimethoate 4EC, 

Clean Crop 
Dimethoate 400, 

4E) 

<1 spray 0.5-1 lb./100 
gal. water 

Mid- to late May, 192–363 
GDD, PPI-redbud. Again late 
August through mid-
September, 2375–2806 GDD, 
PPI–witch hazel. 

2  48 

fluvalinate 
(Mavrik Aquaflow 

2F) 
3 spray .6-.16 lb./100 

gal. water 

Mid- to late May, 192–363 
GDD, PPI-redbud. Again late 
August through mid-
September, 2375–2806 GDD, 
PPI–witch hazel. 

2  12 

hexythiazox 
(Hexygon DF) 3 spray 

.03-.06 
lb./100 gal. 
water 

Mid- to late May, 192–363 
GDD, PPI-redbud. Again late 
August through mid-
September, 2375–2806 GDD, 
PPI–witch hazel. 

2  12 

horticultural oil 
(refined 

petroleum 
distillate) 

5 
spray 

(dormant 
or foliar) 

.99-2.9 
gal./100 gal. 
water 

Oil for dormant, April, 7–121 
GDD, PPI–pussy willow. 
Again mid- to late May, 192–
363 GDD, PPI-redbud. Again 
late August through mid-
September, 2375–2806 GDD, 
PPI–witch hazel. 

3  4 

insecticidal soap 
(potassium salts 

of fatty acids) (M-
Pede 49%, 
Olympic 

Insecticidal Soap 
49.52%) 

<1 spray, 
drench 

.5-1 gal./100 
gal. water 

Mid- to late May, 192–363 
GDD, PPI-redbud. Again late 
August through mid-
September, 2375–2806 GDD, 
PPI–witch hazel. 

2  12 

 
17. Taxus Mealybug 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Yew is the preferred host. All stages suck sap from plants, and produce honeydew that is 
accompanied by sooty mold. Heavy infestations cover plants with sooty mold, turn leaves yellow, and cause stunted 
and sparse foliage. Very heavy infestations can kill young plants. Honeydew and sooty mold, yellow needles, 
unthrifty, thin foliaged plants, dieback. 
% Acres Affected:  
Pest Life Cycles: The taxus mealybug adult is elongate and oval, about 3mm long and covered with a powdery white 
wax, except for four longitudinal stripes on the back where the dark red color of the insect is exposed. There are 15 to 
17 pairs of waxy filaments around the body margin, the last pair of which being about one quarter the length of the 
body. Immatures overwinter in bark cracks and resume their development in May. Adult females are present from 
June to August and produce live young, beginning in early summer. There is one generation a year.  
Timing of Control: Oil for dormant, April, 7–91 GDD. Again mid-May through early June, 246–618 GDD, PPI-
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redbud, cranberry bush. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices: Natural enemies have not been studied. 
Post-Harvest Control Practices:  
Other Issues: Oil can be used for dormant or verdant sprays.  
Chemical Controls for Taxus Mealybug:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

bifenthrin (Talstar 
Nursery Granular 

2%) 
<1 soil 

incorp. 
.2-.6 lb./cu. 
ft. 

Mid-May through early June, 
246–618 GDD, PPI-redbud, 
cranberry bush. 

1  12 

bifenthrin (Talstar 
Nursery Flowables, 
Talstar-N Nursery 

Flowable) 

<1 spray 
.05-.10 
lb./100 gal. 
water 

Mid-May through early June, 
246–618 GDD, PPI-redbud, 
cranberry bush. 

1  12 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
<1 spray 1 lb./acre 

Mid-May through early June, 
246–618 GDD, PPI-redbud, 
cranberry bush. 

1+  12 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

<1 spray .014 lbs./3 
gal. water 

Mid-May through early June, 
246–618 GDD, PPI-redbud, 
cranberry bush. 

1+  12 

chlorpyrifos 
(Dursban TNP) <1 spray .5 lb./100 gal. 

water 

Mid-May through early June, 
246–618 GDD, PPI-redbud, 
cranberry bush. 

1  12 

chlorpyrifos 
(DuraGuard) <1 spray .05-.1 oz./gal. 

Mid-May through early June, 
246–618 GDD, PPI-redbud, 
cranberry bush. 

1+  24 

cyfluthrin 
(Decathlon 20 WP) <1 spray .38 oz./100 

gal. 

Mid-May through early June, 
246–618 GDD, PPI-redbud, 
cranberry bush. 

1  NA 

dimethoate 
(Dimethoate 4EC, 

Clean Crop 
Dimethoate 400, 

4E) 

5 spray 1 lb./100 gal. 
water 

Mid-May through early June, 
246–618 GDD, PPI-redbud, 
cranberry bush. 

1  48 

horticultural oil 
(refined 

petroleum 
distillate) 

5 
spray 

(dormant 
or foliar) 

.99-2.9 
gal./100 gal. 
water 

Oil for dormant, April, 7–91 
GDD. Again mid-May through 
early June, 246–618 GDD, PPI-
redbud, cranberry bush. 

1+  4 

imidacloprid 
(containers) 

(Marathon 1% 
Granular) 

<1 bulk or 
topical 

.008-.09 
lb./cu. yd. 
(bulk); 
.00035-.0215 
oz./pot 
(topical) 

Mid-May through early June, 
246–618 GDD, PPI-redbud, 
cranberry bush. 

1+  12 

imidacloprid 
(containers) 

(Marathon 60 WP) 
<1 soil 

drench 
.0002-.0014 
oz./pot 

Mid-May through early June, 
246–618 GDD, PPI-redbud, 
cranberry bush. 

1+  12 

lambda- 
cyhalothrin 

(Scimitar GC 0.88 
EC) 

<1 spray 
.02-.03 
lb./100 gal. 
water 

Mid-May through early June, 
246–618 GDD, PPI-redbud, 
cranberry bush. 

1+  24 
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malathion 

(Malathion 8 
Flowable, 

Malathion 5EC) 

<1 spray .9-1 lb./100 
gal. water 

Mid-May through early June, 
246–618 GDD, PPI-redbud, 
cranberry bush. 

1  12 

malathion 
(Malathion 50EC) <1 spray 8.3 fl. oz./100 

gal. water 

Mid-May through early June, 
246–618 GDD, PPI-redbud, 
cranberry bush. 

1  12 

permethrin (Astro 
3.2E) <1 spray or 

broadcast 

.1-.2 lbs./100 
gal. water or 
.1-.2 lbs./acre 

Mid-May through early June, 
246–618 GDD, PPI-redbud, 
cranberry bush. 

1+  12 

 
18. White Pine Weevil 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Eastern white pine and Norway spruce are preferred, but this insect will attack other spruces and 
pines as well. White pine weevil will feed on a wide variety of pines and spruces, hemlock, and Douglas-fir. Weevils 
breed in and destroy leaders, which results in a forked or crooked growth pattern. Damaged new growth first curls 
into a "shepherd’s crook" and then dies. Adults feed externally, consuming the living tissue beneath the bark. In the 
spring they prefer the previous year’s terminal shoots. In summer they feed on the tips of lateral branches. Adults 
chew holes in bark, causing sap to flow. Girdling of the twig may occur causing browning and dieback. Larvae bore 
into the leader causing stunting, flagging, and eventually death. Small trees may be killed. A dead or wilting leader, 
often with “shepherd’s crook” shape may be present. Trees develop multiple leaders or become crooked. 
% Acres Affected:  
Pest Life Cycles: Adults are about 6mm long. They have a long snout and are oval in shape. They are brown with two 
white spots that often run together on the back of the elytra. Larvae are C-shaped, legless, about 9mm long, and white 
with a brown head. Adult beetles are active early to mid-spring and again in late summer. Eggs are laid in feeding 
punctures. New adults emerge from late July to early September and feed for several weeks on healthy branches. 
Adults overwinter in the duff under trees. There is one generation a year. 
Timing of Control: April, 7–58 GDD, PPI–silver maple. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Prune out and destroy infested branches. This should be done as soon as 
damage is discovered. Cut out wilted or dead leaders and destroy them by the end of June. 
Biological Control Practices: Natural enemies do not provide control. 
Post-Harvest Control Practices:  
Other Issues:  
Chemical Controls for White Pine Weevil:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

3 spray .014 lbs./3 
gal. water 

April, 7–58 GDD, PPI–silver 
maple. 1+  12 

diflubenzuron 
(Dimilin 4L, 

Dimilin 25W) 
<1 spray .06-.13 

lbs./acre 
April, 7–58 GDD, PPI–silver 
maple. 1+  12 

 
B. Less Common 
 
1. Aphids 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
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Damage Caused: Infested plants have individuals or colonies, cast skins of molted aphids, honeydew, and sooty 
mold on plant leaves, and distorted or stunted new growth. Aphids excrete sticky honeydew as they feed and this 
may produce a black mold, aesthetically unpleasing. Occasionally ants may also be on aphid-infested plants. 
% Acres Affected:  
Pest Life Cycles: Both winged and wingless adults occur. Most species are between 1.5 and 6mm in length. Aphids 
have a characteristic pear or oval shape with fairly long antennae and a pair of tube-like cornicles on the abdomen. 
They may be of various colors including red, orange, yellow, green, black, or white. Most aphid species overwinter as 
black, oval eggs on bark or needles of plants. There may be several generations a year. 
Timing of Control: Dormant oil or when aphids are found. GDD: spring 7–120. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Eliminate weeds. Do not move infested plants to clean areas. Remove 
infested growth. Dispose of aphids by crushing them, vacuuming them, or blasting them off the plant with a jet of 
water. Monitor fertilizers applied since high nitrogen often favors aphid population development due to excessive 
plant growth. 
Biological Control Practices: There are many natural enemies such as ladybird beetles, syrphid fly larvae, and 
internal parasites. Some biological controls work better against certain species of aphid as well. 
Post-Harvest Control Practices:  
Other Issues: Predators usually found with high aphid populations. Pesticides applied to foliage kill predators. 
Insecticidal soap controls some species. Correct identification is important, as aphid species may differ in their 
susceptibility to insecticides. Green peach aphid and melon aphid, for example, are often poorly controlled with 
pyrethroid insecticides. 
Chemical Controls for Aphids:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

acephate  
(Orthene TT&O 

97, Orthene TT&O 
75, Address T/O 
75S Address 75 

WSP) 

<1 spray .25 lb./100 
gal. water 

When aphids are found. GDD: 
spring 7–120. 1  24 

bifenthrin (Talstar 
Nursery Flowables, 
Talstar-N Nursery 

Flowable) 

<1 spray 
.05-.10 
lb./100 gal. 
water 

When aphids are found. GDD: 
spring 7–120. 1  12 

cyfluthrin 
(Decathlon 20 WP) <1 spray .38 oz./100 

gal. 
When aphids are found. GDD: 
spring 7–120. 1  NA 

diazinon (DZN 
Diazinon 50W, 
DZN Diazinon 

AG500) 

<1 spray .5 lbs./100 
gal. water 

When aphids are found. GDD: 
spring 7–120. 1+  12 

diazinon (DZN 
Diazinon AG600 

WBC) 
<1 spray 7.4 fl. oz./100 

gal. water 
When aphids are found. GDD: 
spring 7–120. 1+  12 

dimethoate 
(Cygon 2E, 

Dimethoate 4EC, 
Clean Crop 

Dimethoate 400, 
4E) 

<1 spray 1 lb./100 gal. 
water 

When aphids are found. GDD: 
spring 7–120. 1  48 

endosulfan 
(Thiodan 3EC, 

Thiodan 50WP) 
<1 spray .5 lb./100 gal. 

water 
When aphids are found. GDD: 
spring 7–120. 1+  24 

fluvalinate 
(Mavrik Aquaflow <1 spray .6-.16 lb./100 

gal. water 
When aphids are found. GDD: 
spring 7–120. 1+  12 
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2F) 

horticultural oil 
(refined 

petroleum 
distillate) 

10 
spray 

(dormant 
or foliar) 

.99-2.9 
gal./100 gal. 
water 

Dormant oil or when aphids 
are found. GDD: spring 7–120. 1+  4 

imidacloprid 
(containers) 

(Marathon 1% 
Granular) 

<1 bulk or 
topical 

.008-.09 
lb./cu. yd. 
(bulk); 
.00035-.0215 
oz./pot 
(topical) 

When aphids are found. GDD: 
spring 7–120. 1+  12 

imidacloprid 
(containers) 

(Marathon 60 WP) 
<1 soil 

drench 
.0002-.0014 
oz./pot 

When aphids are found. GDD: 
spring 7–120. 1+  12 

insecticidal soap 
(potassium salts 

of fatty acids) (M-
Pede 49%, 
Olympic 

Insecticidal Soap 
49.52%) 

<1 spray, 
drench 

.5-1 gal./100 
gal. water 

When aphids are found. GDD: 
spring 7–120. 1  12 

malathion 
(Malathion 8 

Flowable, 
Malathion 5EC) 

<1 spray .9-1 lb./100 
gal. water 

When aphids are found. GDD: 
spring 7–120. 1  12 

malathion 
(Malathion 50EC) <1 spray 8.3 fl. oz./100 

gal. water 
When aphids are found. GDD: 
spring 7–120. 1  12 

 
2. Balsam Twig Aphid 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Look for curling and twisting of needles, distortion of twigs, and presence of aphid colonies 
covered with white waxy material. Infested tips may be sticky and shiny with honeydew or black with sooty mold. In 
early spring, look for tiny pale (milky) green wingless stem mothers, often on needle undersides. You may detect 
them from the shiny drop of honeydew. In fall and winter, the tiny flattened black eggs covered with bits of whitish 
wax may be seen with a hand lens near buds. Hosts include Balsam, Fraser, grand, Siberian, subalpine and white firs, 
Colorado and white spruce, and juniper 
% Acres Affected:  
Pest Life Cycles: The balsam twig aphid has five distinct life stages. Twig aphids overwinter on twigs as eggs that 
hatch in late April or early May. First generation nymphs feed on needles near the buds before developing into 
mature wingless stem mothers. These produce living young that feed on flushes of new needles. These individuals 
molt three times, producing and covering themselves with white waxy material after each molt. They become winged 
adults that can migrate to other trees. The winged forms produce the final form of aphid, males or egg-laying females. 
After mating, the females lay one or two eggs on the twigs. 
Timing of Control: Late April to early May, 30–100 GDD. PPI-boxelder, star magnolia. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices: Natural enemies, such as lady beetles and syrphid flies, help control balsam twig aphid. 
Look for hatched aphids when buds show green just before budbreak to determine need for control.  
Post-Harvest Control Practices:  
Other Issues: Chemical application should be made on warm days before budcap loosens. 
Chemical Controls for Balsam Twig Aphid:  

Pesticide % Type of Typical Timing # of PHI REI 
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Trt. App. Rates (AI) Apps. days hour 

acephate  
(Orthene TT&O 

97, Orthene TT&O 
75, Address T/O 
75S Address 75 

WSP) 

5 spray .25 lb./100 
gal. water 

Late April to early May, 30–
100 GDD. PPI-boxelder, star 
magnolia. 

1  24 

bifenthrin (Talstar 
Nursery Flowables, 
Talstar-N Nursery 

Flowable) 

<1 spray 
.05-.10 
lb./100 gal. 
water 

Late April to early May, 30–
100 GDD. PPI-boxelder, star 
magnolia. 

1  12 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
<1 spray 1 lb./acre 

Late April to early May, 30–
100 GDD. PPI-boxelder, star 
magnolia. 

1+  12 

chlorpyrifos 
(Dursban TNP) <1 spray .25-.5 lb./100 

gal. water 

Late April to early May, 30–
100 GDD. PPI-boxelder, star 
magnolia. 

1  12 

chlorpyrifos 
(DuraGuard) <1 spray .05-.1 oz./gal. 

Late April to early May, 30–
100 GDD. PPI-boxelder, star 
magnolia. 

1+  24 

cyfluthrin 
(Decathlon 20 WP) <1 spray .38 oz./100 

gal. 

Late April to early May, 30–
100 GDD. PPI-boxelder, star 
magnolia. 

1  NA 

diazinon (DZN 
Diazinon 50W, 
DZN Diazinon 

AG500) 

<1 spray .5 lbs./100 
gal. water 

Late April to early May, 30–
100 GDD. PPI-boxelder, star 
magnolia. 

1+  12 

diazinon (DZN 
Diazinon AG600 

WBC) 
<1 spray 7.4 fl. oz./100 

gal. water 

Late April to early May, 30–
100 GDD. PPI-boxelder, star 
magnolia. 

1+  12 

endosulfan 
(Thiodan 3EC, 

Thiodan 50WP) 
<1 spray .5 lb./100 gal. 

water 

Late April to early May, 30–
100 GDD. PPI-boxelder, star 
magnolia. 

1+  24 

esfenvalerate 
(Asana XL 

0.66EC) 
<1 spray 

.03-.05 
lb./100 gal. 
water 

Late April to early May, 30–
100 GDD. PPI-boxelder, star 
magnolia. 

1+  12 

fluvalinate 
(Mavrik Aquaflow 

2F) 
<5 spray .6-.16 lb./100 

gal. water 

Late April to early May, 30–
100 GDD. PPI-boxelder, star 
magnolia. 

1+  12 

horticultural oil 
(refined 

petroleum 
distillate) 

<1 
spray 

(dormant 
or foliar) 

.99-2.9 
gal./100 gal. 
water 

Late April to early May, 30–
100 GDD. PPI-boxelder, star 
magnolia. 

1+  4 

imidacloprid 
(containers) 

(Marathon 1% 
Granular) 

<1 bulk or 
topical 

.008-.09 
lb./cu. yd. 
(bulk); 
.00035-.0215 
oz./pot 
(topical) 

Late April to early May, 30–
100 GDD. PPI-boxelder, star 
magnolia. 

1+  12 

imidacloprid 
(containers) 

(Marathon 60 WP) 
<1 soil 

drench 
.0002-.0014 
oz./pot 

Late April to early May, 30–
100 GDD. PPI-boxelder, star 
magnolia. 

1+  12 

malathion 
(Malathion 8 

Flowable, 
<1 spray .9-1 lb./100 

gal. water 

Late April to early May, 30–
100 GDD. PPI-boxelder, star 
magnolia. 

1  12 
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Malathion 5EC) 

malathion 
(Malathion 50EC) <1 spray 8.3 fl. oz./100 

gal. water 

Late April to early May, 30–
100 GDD. PPI-boxelder, star 
magnolia. 

1  12 

 
3. Douglas-fir Needle Midge 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Severe infestations cause needle loss that takes trees years to recover from.  
% Acres Affected:  
Pest Life Cycles: Midges emerge in the spring and only live a couple of days, usually just long enough to mate and 
lay eggs. The eggs are deposited on newly expanding buds and hatch in a couple of days. Larvae immediately bore 
into young needles. Once full grown in the fall, larvae drop from the needles and overwinter in the soil under infested 
trees. Larvae pupate during March and April. Adults emerge any time from early April to early May, depending on 
location and weather conditions. In cool years, emergence is delayed. In warm years, emergence can be as early as 
March. Males appear slightly earlier than females. Emergence is typically complete 7 to 10 days after it begins. Adults 
immediately mate and lay eggs on opening buds and new needles. The eggs hatch and the cycle begins again. 
Timing of Control: Emergent traps must be used to time chemical applications. Traps should be placed about April 1 
to help determine midge presence. Since there are no threshold values for trap counts, chemical application should be 
based on midge damage the previous year. A single application at the start of midge presence usually controls the 
midge for the current year. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Selection of later bud-breaking varieties can reduce midge damage. A 
balance between midge control and less growth from the later bud-breaking trees must be considered. 
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues:  
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Chemical Controls for Douglas-fir Needle Midge:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

acephate (Orthene 
TT&O 97, Orthene 
TT&O 75, Address 
T/O 75S, Address 

75 WSP) 

3 spray 75 lb./100 
gal. water 

Apply based on emergent trap 
counts and midge damage the 
previous year. 

1+  24 

 
4. Gypsy Moth 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Defoliated or partially defoliated trees. Larvae occasionally feed on hemlock, white cedar, pines, 
and spruce. Ignored or only rarely fed on are balsam fir or red cedar. Conifers will die after complete defoliation. 
% Acres Affected:  
Pest Life Cycles: Adult gypsy moths are rather large. The wingspan of the female is about 5 cm. The male is dark 
brown, and the female nearly white, with wavy, blackish bands across the forewings. Eggs are deposited on tree 
trunks, branches, fences, buildings, or other suitable places in masses of 100-600 or more and are covered with a dense 
mass of tan or buff-colored hairs. The individual eggs are pellet-like and range from brown to black. 

The larvae hatch from early April to late May, the peak hatching period coinciding with the flowering of 
shadbush. The tiny larva often remains on the egg mass for several days before climbing the tree to feed. It then spins 
a silken thread, suspends itself from a leaf, and is swayed back and forth by light breezes. If the wind velocity is great 
enough, it may become airborne. In a wooded area the wind may carry a larva several hundred yards. In open terrain 
larvae can be transported several miles. The larva at this stage is hairy and basically dark. When fully grown, it may 
be up to 5.5 cm long. 
 As the caterpillar (larva) matures, its feeding habits change. It feeds at night and descends from the tree to take 
refuge in shady places. On a heavily infested tree it may continue to feed throughout the daylight hours. The larval 
stage lasts about 7 weeks. After it has completed feeding, the larva finds a sheltered place and pupates in a brownish 
black pupal case. Pupal cases are often found on the bole of the host tree in clusters accompanied by molted "skins" of 
the last caterpillar instar. 

Moths begin to emerge about the middle of July, males appearing several days earlier than the females. The 
female does not fly; she crawls to an elevated place and emits a liquid substance sex attractant (pheromone), which 
volatilizes and is carried in the air. With the proper wind conditions, the odor will be detectable and attractive to a 
male moth for a distance of about 1 .6 km (1 mile). The pheromone has been synthesized and is used as a survey tool 
to determine the presence of male moths. After mating and depositing eggs, the adults soon die without feeding. 
Timing of Control: Late April through early June, 90–448 GDD 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Monitor and remove egg masses in winter. 
Biological Control Practices: Several introduced and native parasites. A bacterial pathogen called Bacillus 
thuringiensis kills larvae. Now prepared commercially, it is effective against gypsy moths and certain other caterpillar 
species. Important parasites and predators from Europe and Asia have been reared and released with some success. 
The major parasites are Ooencyrtus kuvanae (Howard), an egg parasite; Blepharipa pratensis (Meigen), a fly parasite of 
the caterpillar; and Calosoma sycophanta (Linnaeus), a large predatory beetle. 
Post-Harvest Control Practices:  
Other Issues: Damaging populations occur in five- to seven-year cycles. Best control is obtained when directed to 
young larvae. 
Chemical Controls for Gypsy Moth:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

acephate  
(Orthene TT&O 

97, Orthene TT&O 
<5 spray .5 lb./100 gal. 

water 
Late April through early June, 
90–448 GDD 1  24 
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75, Address T/O 
75S Address 75 

WSP) 
Bacillus 

thuringiensis 
subsp. kurstaki 
(Dipel Pro DF) 

<1 spray 
.026-.103 
lbs./100 gal. 
water 

Late April through early June, 
90–448 GDD 1  4 

Bacillus 
thuringiensis 

subsp. kurstaki 
(Crymax WDG, 

Javelin WG) 

<1 spray .009-.3 
lbs./acre 

Late April through early June, 
90–448 GDD 1  4 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
<5 spray .68- 1 lb./acre Late April through early June, 

90–448 GDD 1  12 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

<1 spray .014 lbs./3 
gal. water 

Late April through early June, 
90–448 GDD 1+  12 

chlorpyrifos 
(Dursban TNP) <1 spray .5 lb./100 gal. 

water 
Late April through early June, 
90–448 GDD 1  12 

cyfluthrin 
(Decathlon 20 WP) <1 spray .26 oz./100 

gal. 
Late April through early June, 
90–448 GDD 1  NA 

diflubenzuron 
(Dimilin 4L, 

Dimilin 25W) 
<1 spray .02-.06 

lbs./acre 
Late April through early June, 
90–448 GDD 1+  12 

fluvalinate 
(Mavrik Aquaflow 

2F) 
<1 spray .6-.16 lb./100 

gal. water 
Late April through early June, 
90–448 GDD 1+  12 

lambda- 
cyhalothrin 

(larvae) (Scimitar 
GC 0.88 EC) 

<1 spray 
.01-.03 
lb./100 gal. 
water 

Late April through early June, 
90–448 GDD 1+  24 

permethrin (Astro 
3.2E) <1 spray or 

broadcast 

.1-.2 lbs./100 
gal. water or 
.1-.2 lbs./acre 

Late April through early June, 
90–448 GDD 1+  12 

spinosad (larvae 
only) (Conserve 

1SC) 
<1 spray .05 lb./100 

gal. water 
Late April through early June, 
90–448 GDD 1+  4 

 
5. Hemlock Rust Mite 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Hemlock is preferred, but this mite will also attack other conifers, including fir, spruce and yew. 
Feeding on both upper and lower surfaces of needles, large populations of mites can cause hemlock foliage to turn 
from its usual dark green to blue and then to yellow, before ultimately dropping. Most of the damage caused occurs 
during the spring. 
% Acres Affected:  
Pest Life Cycles: Adults are minute, yellowish-orange, spindle-shaped mites with four legs. There are several 
generations a year. Adults overwinter in bark cracks. In the spring, populations increase until mid-summer when 
damage to the plant is the most evident. At this point, the population declines to very low numbers. 
Timing of Control: April, 7–22 GDD. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  



 

Version: 06-22-04 

Crop Profile: Nursery Ornamentals – 148
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Easy to control with pesticides; monitor first to verify infestation. 
Chemical Controls for Hemlock Rust Mite:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
<1 spray 1 lb./acre April, 7–22 GDD. 1+  12 

dimethoate 
(Cygon 2E, 

Dimethoate 4EC, 
Clean Crop 

Dimethoate 400, 
4E) 

<1 spray .5 lb./100 gal. 
water April, 7–22 GDD. 1  48 

horticultural oil 
(refined 

petroleum 
distillate) 

5 
spray 

(dormant 
or foliar) 

.99-2.9 
gal./100 gal. 
water 

April, 7–22 GDD. 1+  4 

oxydemeton-
methyl 

(Metasystox-R, 
2E) 

<1 soil 
injection 

.016-.023 
lb./inch of 
trunk 
diameter 

April, 7–22 GDD. 1  48 

oxydemeton-
methyl 

(Metasystox R-2, 
2E) 

<1 spray .25-.5 lb./acre April, 7–22 GDD. 1-2  48 

 
6. Juniper Webworm 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Infests several species and cultivars of juniper. Mining by young larvae causes needles to turn 
brown and die. Dead needles are incorporated into a silken webbing. Older larvae consume needles, feeding on the 
surface but inside a tight silk web. Needles inside the webbing also brown and die.  
% Acres Affected:  
Pest Life Cycles: Adults are moths of the family Gelechiidae. They are brownish colored with white margins, both 
front and rear, to the forewings. Wingspan is about 15mm and the moths are about 12mm long with wings folded. 
Full-grown larvae are about 15mm long, light brown with darker brown stripes, black head and legs. Adults are 
active during June and July, laying eggs near the axils of new shoots. Newly hatched larvae begin life as leaf miners 
but later change to surface feeders, constructing silken tubes around feeding sites. These silken webs expand from 
July to September. There is one generation a year. Larvae overwinter in silk-webbed needles. 
Timing of Control: Late July through first 10 days of August, 1645–1917 GGD, PPI–Butterfly bush, Hydrangea 
paniculata. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Select resistant plants such as Juniperus chinensis and Savin juniper. Prune 
out webbed foliage as well as dead branches where possible. 
Biological Control Practices: Several effective natural enemies may be available. 
Post-Harvest Control Practices:  
Other Issues: Spray material must get past webs and impinge on foliage.  
Chemical Controls for Juniper Webworm:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

acephate  <5 spray .5 lb./100 gal. Late July through first 10 days 1  24 
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(Orthene TT&O 

97, Orthene TT&O 
75, Address T/O 
75S Address 75 

WSP) 

water of August, 1645–1917 GGD, 
PPI–Butterfly bush, Hydrangea 
paniculata. 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
<5 spray 1 lb./acre 

Late July through first 10 days 
of August, 1645–1917 GGD, 
PPI–Butterfly bush, Hydrangea 
paniculata. 

1+  12 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

<1 spray .0078 lbs./3 
gal. water 

Late July through first 10 days 
of August, 1645–1917 GGD, 
PPI–Butterfly bush, Hydrangea 
paniculata. 

1+  12 

chlorpyrifos 
(Dursban TNP) <1 spray .25-.5 lb./100 

gal. water 

Late July through first 10 days 
of August, 1645–1917 GGD, 
PPI–Butterfly bush, Hydrangea 
paniculata. 

1  12 

cyfluthrin 
(Decathlon 20 WP) <1 spray .26 oz./100 

gal. 

Late July through first 10 days 
of August, 1645–1917 GGD, 
PPI–Butterfly bush, Hydrangea 
paniculata. 

1  NA 

diazinon (DZN 
Diazinon 50W, 
DZN Diazinon 

AG500) 

<1 spray .5 lbs./100 
gal. water 

Late July through first 10 days 
of August, 1645–1917 GGD, 
PPI–Butterfly bush, Hydrangea 
paniculata. 

1+  12 

diazinon (DZN 
Diazinon AG600 

WBC) 
<1 spray 7.4 fl. oz./100 

gal. water 

Late July through first 10 days 
of August, 1645–1917 GGD, 
PPI–Butterfly bush, Hydrangea 
paniculata. 

1+  12 

spinosad (larvae 
only) (Conserve 

1SC) 
<1 spray .05 lb./100 

gal. water 

Late July through first 10 days 
of August, 1645–1917 GGD, 
PPI–Butterfly bush, Hydrangea 
paniculata. 

1+  4 

 
7. Pine Bark Adelgid 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: White pine is the preferred host, but this adelgid also feeds on Austrian and Scots pines. 
The wooly white wax produced by this adelgid can turn large areas of trees white. It is doubtful that even severe 
infestations can damage a healthy tree. Other damage includes small cottony spots on bark of trunk, branches, twigs, 
and base of needles on new shoots. 
% Acres Affected:  
Pest Life Cycles: Adults are about 3mm long, oval, black, usually wingless, and covered with fluffy white wax. 
Overwintered immature females mature in late April and lay eggs that produce both winged and wingless forms. 
Wingless forms remain and reproduce on the pine host. There are several generations a year. Immature females 
overwinter on tree bark. 
Timing of Control: Mid- to late April when using oil, 22–58 GDD, PPI–pussy willow. Late April through May, 58–618 
GDD, PPI-boxelder, saucer magnolia. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Wash off bark with a strong jet of water. 
Biological Control Practices: Predatory flies. 
Post-Harvest Control Practices:  
Other Issues: Spruce is a secondary host but adelgid can repeatedly reproduce itself on pine. A dormant oil or 
summer oil may be used if absolutely necessary and no predators or parasites are present. 
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Chemical Controls for Pine Bark Adelgid:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

<1 spray .0078 lbs./3 
gal. water 

Late April through May, 58–
618 GDD, PPI-boxelder, saucer 
magnolia. 

1+  12 

chlorpyrifos 
(Dursban TNP) <1 spray .25-.5 lb./100 

gal. water 

Late April through May, 58–
618 GDD, PPI-boxelder, saucer 
magnolia. 

1+  12 

horticultural oil 
(refined 

petroleum 
distillate) 

<5 
spray 

(dormant 
or foliar) 

.99-2.9 
gal./100 gal. 
water 

Mid- to late April when using 
oil, 22–58 GDD, PPI–pussy 
willow. Late April through 
May, 58–618 GDD, PPI-
boxelder, saucer magnolia. 

1+  4 

insecticidal soap 
(potassium salts 

of fatty acids) (M-
Pede 49%, 
Olympic 

Insecticidal Soap 
49.52%) 

<1 spray, 
drench 

.5-1 gal./100 
gal. water 

Late April through May, 58–
618 GDD, PPI-boxelder, saucer 
magnolia. 

1+  12 

 
8. Pine Webworm 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Jack, red, and white pine are preferred, but loblolly, longleaf, mugo, pitch, shortleaf, slash and 
Virginia pines are also attacked. The damage caused by the larvae of this pest is primarily aesthetic. The larval nests 
are ugly and give trees an untidy appearance. Web nests on terminal twigs, partial defoliation can also occur. 
% Acres Affected:  
Pest Life Cycles: Adults are moths of the family Pyralidae and are about 13mm long with wings folded. On the 
forewings a central gray crossband separates a black base and tip. Wingspan is about 25mm. Full grown larvae are 
about 18mm long, yellowish brown with two dark brown to black longitudinal stripes on each side. Adults are 
present from June to August. Eggs are laid on pine needles. Young larvae mine the needles, but older larvae construct 
and live in silken tubes in masses of brown frass webbed together with silk. Pupae overwinter in soil under trees. 
There is one generation a year. 
Timing of Control: Late June through early August, 802–2000 GDD, PPI–mock orange, Abelia. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: In light, accessible infestations, remove the frass nest by hand and destroy. 
Biological Control Practices: Several effective natural enemies exist, including microbials. 
Post-Harvest Control Practices:  
Other Issues: Apply sprays when nests are small. Minor pest. 
Chemical Controls for Pine Webworm:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

acephate  
(Orthene TT&O 

97, Orthene TT&O 
75, Address T/O 
75S Address 75 

WSP) 

2 spray .5 lb./100 gal. 
water 

Late June through early 
August, 802–2000 GDD, PPI–
mock orange, Abelia. 

1  24 

carbaryl (Chipco 
Sevin 4SL, Chipco 2 spray 1 lb./acre Late June through early 

August, 802–2000 GDD, PPI– 1+  12 
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Sevin 80 WSP) mock orange, Abelia. 

cyfluthrin 
(Decathlon 20 WP) <1 spray .26 oz./100 

gal. water 

Late June through early 
August, 802–2000 GDD, PPI–
mock orange, Abelia. 

1  NA 

 
9. White Pine Aphid 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: This aphid is common on eastern white and Scots pine. Light to moderate infestations cause little 
damage. Heavy infestations produce large quantities of honeydew and sooty mold and can cause flagging and death 
in young trees. Aphids are clustered on the smooth bark of twigs and small branches. 
% Acres Affected:  
Pest Life Cycles: White pine aphids lay shiny black eggs in rows on the needles in the fall. These eggs overwinter and 
hatch in the spring. The hatched eggs produce wingless females that produce a winged generation. Many generations 
of both winged and wingless aphids can be produced in a growing season.  
Timing of Control: Oil for dormant, April, 7–121 GDD. Again, early to mid-May, 121–246 GDD, PPI-Japanese quince. 
Again in mid-August, 1917–2271 GDD, PPI–witch hazel. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: In light infestations remove and destroy needles bearing rows of shiny black 
eggs. 
Biological Control Practices: Natural enemies may occasionally be effective for control. 
Post-Harvest Control Practices:  
Other Issues: Live in dense clusters on white pine twigs. Heavy infestations reportedly lead to winter injury from 
twig desiccation. 
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Chemical Controls for White Pine Aphid:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

acephate  
(Orthene TT&O 

97, Orthene TT&O 
75, Address T/O 
75S Address 75 

WSP) 

<1 spray .25 lb./100 
gal. water 

Early to mid-May, 121–246 
GDD, PPI-Japanese quince. 
Again in mid-August, 1917–
2271 GDD, PPI–witch hazel. 

2  24 

bifenthrin (Talstar 
Nursery Flowables, 
Talstar-N Nursery 

Flowable) 

<1 spray 
.05-.10 
lb./100 gal. 
water 

Early to mid-May, 121–246 
GDD, PPI-Japanese quince. 
Again in mid-August, 1917–
2271 GDD, PPI–witch hazel. 

2  12 

chlorpyrifos 
(Dursban TNP) <1 spray .25-.5 lb./100 

gal. water 

Early to mid-May, 121–246 
GDD, PPI-Japanese quince. 
Again in mid-August, 1917–
2271 GDD, PPI–witch hazel. 

2  12 

chlorpyrifos 
(DuraGuard) <1 spray .05-.1 oz./gal. 

Early to mid-May, 121–246 
GDD, PPI-Japanese quince. 
Again in mid-August, 1917–
2271 GDD, PPI–witch hazel. 

2  24 

cyfluthrin 
(Decathlon 20 WP) <1 spray .38 oz./100 

gal. water 

Early to mid-May, 121–246 
GDD, PPI-Japanese quince. 
Again in mid-August, 1917–
2271 GDD, PPI–witch hazel. 

2  NA 

diazinon (DZN 
Diazinon 50W, 
DZN Diazinon 

AG500) 

<1 spray .5 lbs./100 
gal. water 

Early to mid-May, 121–246 
GDD, PPI-Japanese quince. 
Again in mid-August, 1917–
2271 GDD, PPI–witch hazel. 

2  12 

diazinon (DZN 
Diazinon AG600 

WBC) 
<1 spray 7.4 fl. oz./100 

gal. water 

Early to mid-May, 121–246 
GDD, PPI-Japanese quince. 
Again in mid-August, 1917–
2271 GDD, PPI–witch hazel. 

2  12 

fluvalinate 
(Mavrik Aquaflow 

2F) 
<1 spray .6-.16 lb./100 

gal. water 

Early to mid-May, 121–246 
GDD, PPI-Japanese quince. 
Again in mid-August, 1917–
2271 GDD, PPI–witch hazel. 

2  12 

horticultural oil 
(refined 

petroleum 
distillate) 

3 
spray 

(dormant 
or foliar) 

.99-2.9 
gal./100 gal. 
water 

Oil for dormant, April, 7–121 
GDD. Again, early to mid-
May, 121–246 GDD, PPI-
Japanese quince. Again in 
mid-August, 1917–2271 GDD, 
PPI–witch hazel. 

3  4 

imidacloprid 
(containers) 

(Marathon 1% 
Granular) 

<1 bulk or 
topical 

.008-.09 
lb./cu. yd. 
(bulk); 
.00035-.0215 
oz./pot 
(topical) 

Early to mid-May, 121–246 
GDD, PPI-Japanese quince. 
Again in mid-August, 1917–
2271 GDD, PPI–witch hazel. 

2  12 

imidacloprid 
(containers) 

(Marathon 60 WP) 
<1 soil 

drench 
.0002-.0014 
oz./pot 

Early to mid-May, 121–246 
GDD, PPI-Japanese quince. 
Again in mid-August, 1917–
2271 GDD, PPI–witch hazel. 

2  12 

malathion <1 spray .9-1 lb./100 Early to mid-May, 121–246 2  12 
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(Malathion 8 

Flowable, 
Malathion 5EC) 

gal. water GDD, PPI-Japanese quince. 
Again in mid-August, 1917–
2271 GDD, PPI–witch hazel. 

malathion 
(Malathion 50EC) <1 spray 8.3 fl. oz./100 

gal. water 

Early to mid-May, 121–246 
GDD, PPI-Japanese quince. 
Again in mid-August, 1917–
2271 GDD, PPI–witch hazel. 

2  12 

 
C. Other Insects of Concern but not Regularly Treated For  
 

• Taxus bud mite 
 
 
Pest Information: Diseases 
 
A. Most Common 
 
1. Canker (Cytospora spp.) 

Type of Pest: Fungus 
Frequency of Occurrence: Annually 
Damage Caused: Canker diseases may cause extensive damage to plants when they kill all of the bark in a particular 
area, thus girdling a branch or main stem. Girdling results in death of all parts of the plant above the canker. If the 
trunk is affected, the entire plant may die. Canker disease and cankers caused by mechanical injuries may not kill 
plants outright but can be sites for invasion by wood-rotting organisms. Wood decay leads to weak branches and 
main stems that are hazardous when subjected to high winds or heavy snow and ice loads.  
% Acres Affected:  
Disease Cycle: Cytospora is considered a weak parasite and invades only weakened or stressed plants. It gains entry 
through injuries in the bark caused by machinery, sunscald, frost, pruning wounds, broken branches, and insect 
injury. Cankers on trunks or branches are sunken and range in color from brown to gray depending on the host 
species. The canker expands slowly over a period of months or years and may eventually girdle the branch, causing it 
to die. The fungus may produce small (1 mm) pimple-like bumps in which black fungal structures called pycnidia are 
embedded. The presence of pycnidia can be confirmed by slicing the bark with a knife where raised areas are evident. 
Pycnidia are quite common and obvious on some plant species. During warm, wet weather, brown to orange-colored 
masses of spores (analogous to seeds) are extruded from the pycnidia in a tendril-like mass. These spores are carried 
by rain or blown by wind to susceptible sites where they cause new infections. Optimum conditions for Cytospora 
infections occur in the spring when daytime temperatures are 60 to 80°F. The fungus continues to grow and produces 
spores during the warm weather months. 
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Hemlocks should not be planted on neutral or alkaline sites or where plants 
will be subject to water stress or salt exposure. Avoid injuries. Keep trees well watered and lightly fertilized to 
maintain resistance to infection. Remove and destroy cankered branches.  
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues:  

Chemical Controls for Canker (Cytospora spp.): No chemical controls indicated. 
 
2. Blight (Phomopsis juniperovora) 

Type of Pest: Fungus 
Frequency of Occurrence: Annually 
Damage Caused: Causes death of seedings or young grafted stock in nurseries. Nursery grown seedlings, once 
planted in the landscape, may not survive. Tip blight is the typical symptom that starts from infection of immature 
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leaves or needles. Mature leaves are resistant to infection. Killed shoots can stay attached to the plants for several 
months. Side shoots of highly susceptible plants that become infected can develop cankers that can girdle stems 
smaller than 1 cm in diameter. Eastern red cedar seedlings can be killed this way. Nongirdling cankers may also be 
present and become several centimeters in length.  
% Acres Affected:  
Disease Cycle: Blight infection can occur at any time. During warm, wet weather, symptoms may appear within 3 to 
5 days of infection. Longer incubation periods have also been found. Fruiting bodies (pycnidia) develop in the gray 
band that forms at the bottom of the killed part of the shoot or in the bark of cankers or dead stems and appear on 
stems about 3 to 4 weeks after infection. The pycnidia are embedded in the host tissue to start with and then break 
through the surface as they mature. When wet weather is present, masses of pale yellow to cream colored conidia 
seep from the pycnidia either as small, slimy blobs or as hair-like tendrils. Conidia can withstand temporary drying 
and still be able to germinate. Conidia are dispersed by splashing or wind-driven rain. Phomopsis juniperovora can be 
present and sproulate in killed host material for as long as two years. Spring infection is caused by conidia from 
shoots or twigs killed in the previous year. Late-season infections may be caused by conidia from shoots that were 
killed in the spring. Infections can begin in as little as 7 hours if the plant stays wet and temperature stay between 20 
and 24°C. Longer wetting periods help increase the severity of the disease. Temperatures that are 8 to 12°C help slow 
development of the disease, but do not prevent spore germination and infection. Once a plant is infected, 
temperatures of 26 to 32°C allow severe symptoms to appear. 
Timing of Control: Pesticides should be applied at two-week intervals throughout the growing season. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Prune and destroy infected shoots where practical. Avoid overhead 
irrigation. Rogue and destroy infected plants in young plantings. 
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Resistance management is extremely important when using chemicals to control diseases. Chemicals 
that have different active ingredients should be used in rotation to help prevent chemical resistance from developing. 
Chemical Controls for Blight (Phomopsis juniperovora): 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

azoxystrobin 
(Heritage) <1 broadcast, 

banded 

.03-.13 
lb./100 gal. 
water 

Apply at two-week intervals 
throughout the growing 
season. 

2+  4 

copper hydroxide 
+ mancozeb 

(Junction) 
<1 spray 

.7-1.6 lbs. 
copper 
hydroxide/1
00 gal./.23-
.52 lb. 
mancozeb/10
0 gal. 

Apply at two-week intervals 
throughout the growing 
season. 

2+  24 

mancozeb 
(Dithane WF T/O, 

Fore FloXL, 
Dithane T/O 

Rainshield, Lesco 
Mancozeb DG, 
Fore Rainshield 
T/O, Fore WSP 
Rainshield T/O, 
Pentathlon DF, 

Protect T/O) 

<1 spray 
.75-1.5 
lbs./100 gal. 
water 

Apply at two-week intervals 
throughout the growing 
season. 

2+  24 

mancozeb + 
thiophanate-

methyl (Zyban 
WSB, Zyban WP) 

10 spray 

3.7 oz. 
thiophanate-
methyl/100 
gal.; 15.4 oz. 

Apply at two-week intervals 
throughout the growing 
season. 

2+  12 or 
24 
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mancozeb 
/100 gal.  

maneb 
(Pentathlon) <1 spray 1.2 lbs./100 

gal. water 

Apply at two-week intervals 
throughout the growing 
season. 

2+  24 

propiconazole 
(Banner MAXX) <1 spray 

.05-.08 
lb./100 gal. 
water 

Apply at two-week intervals 
throughout the growing 
season. 

2+  24 

thiophanate-
methyl (Cleary’s 
3336F, Cleary’s 
3336 WP, Lesco 

Cavalier Flowable, 
Cavalier 50 WSB) 

10 foliar 
spray 

.5-.75 lb./100 
gal. water 

Apply at two-week intervals 
throughout the growing 
season. 

2+  12 

 
3. Canker (Leucostoma kunzei) 

Type of Pest: Fungus 
Frequency of Occurrence: Annually 
Damage Caused: The disease disfigures spruces and conifers by killing branches and causes resin to be discharged 
from cankers on branches or trunks. This discharge is considerable in spruce and somewhat less so in conifers. Dying 
or dead branches call attention to canker. Older branches are more susceptible than young ones. In the spring to early 
summer, foliage on branches fades and turns brown, indicating that the branch has been girdled or a canker has 
surrounded the branch. Brown needles are present through most of the growing season and fall off in the winter. 
Dead twigs and branches will be present for many years. Damage usually is not seen until trees are at least 10 to 15 
years old. In nurseries, small branches of young Colorado blue spruce or, on occasion, white spruce may be killed.  
% Acres Affected:  
Disease Cycle: Stromata form in killed bark during the first season of canker enlargement and are found near the 
edges of old cankers. After the branch or stem is girdled, the pathogen colonizes large areas of bark beyond the girdle. 
These colonies form numerous pyncidial and later perithecial stromata. The pycnidial stromata are 1 to 2 mm in 
diameter and have fertile chambers that radiate out from the center and open through a common pore at the top of 
the stroma. When moistened, pycnidial stromata will produce yellow tendrils of conidia. Individual stroma only does 
this once. Conidia are released during wet weather starting in the spring and lasting through the fall. Conidia can 
tolerate freezing temperatures and germinate when temperatures are between 20˚C and 33˚C. Germination of conidia 
is optimal near 27°C. Perithecal stromata mature in the spring and are present in dead bark beyond the canker. 
Perithecia are 200 to 600 micrometers in diameter and have necks that converge at the disk-like top of the stroma. 
Ascospores are released from spring to early summer. Conidia and ascospores are distributed by running and 
splashing water. Air currents can also distribute both types of spores, but how they become airborne is uncertain. 
Most infections can occur in the spring when spores are plentiful. Breaks in the outer bark are ideal sites for infection. 
Spores can also be present in the bark of healthy looking branches with latent infections occurring well before any 
lesions appear. 
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Keep trees lightly fertilized and watered. Avoid all wounds. Remove and 
destroy all diseased parts, disinfecting tools between cuts. Do not prune plants in wet weather. 
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues:  
Chemical Controls for Canker (Leucostoma kunzei): No chemical controls listed. 

 
4. Kabatina Blight (Kabatina juniperi) 

Type of Pest: Fungus 
Frequency of Occurrence: Annually 
Damage Caused: Kills one-year-old twigs in the spring. Disease is devastating to young trees and hedges. The disease 
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less seriously impacts plants that are five years old or older. Symptoms of the disease begin with dieback of the shoot 
tips and progressively moves back toward the main stem. This disease can kill whole plants. 
% Acres Affected:  
Disease Cycle: Kabatina blight overwinters in killed twigs and bark of the plant or on the ground. The fungus’ 
fruiting bodies develop in the spring and release spores during wet weather. The released spores can cause new 
infections. Kabatina juniperi fungus infects the one-year-old growth in the fall with the infection killing the one-year-
old twigs the following spring. The fungus is capable of entering the plant through wounds caused by insects, 
pruning, or mechanical injury.  
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: In sites that have a history of this disease, only disease resistant varieties 
should be planted. 
Biological Control Practices:  
Post-Harvest Control Practices:  
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Other Issues: Resistance management is extremely important when using chemicals to control diseases. Chemicals 
that have different active ingredients should be used in rotation to help prevent chemical resistance from developing. 
Chemical Controls for Kabatina Blight (Kabatina juniperi): 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

azoxystrobin <1 broadcast, 
banded 

.03-.13 
lb./100 gal. 
water 

Apply when mildew appears 
on leaf surface and repeat 
applications at 7-to 28 -day 
intervals as needed 

1+  4 

mancozeb 
(Protect T/O) <1 spray 

.6-1.2 
lbs./100 gal. 
water 

 1+  24 

thiophanate-
methyl (Cleary’s 
3336F, Cleary’s 
3336 WP, Lesco 

Cavalier Flowable, 
Cavalier 50 WSB) 

10 foliar 
spray 

.5-.75 lb./100 
gal. water Fall applications may be best. 1  12 

 
5. Twig Blight (Diplodea pinea) 

Type of Pest: Fungus 
Frequency of Occurrence:  
Damage Caused: Causes tip blight, resinous cankers on main stems and branches, misshapen tops, death of cones, 
blight of seedlings, dieback of basal cankers and sometimes death of entire tree. 
% Acres Affected:  
Disease Cycle: Pycnidia break through the surface of killed needles, fascicle sheaths, cone scales, twig bark or branch 
bark in late summer of the infection year and hold over until the following spring. Conidia are distributed from early 
spring through late fall by splashing rainwater. Cones become infected during their rapid growth phase in the spring 
of their second year of development. Cone infections are not important to the general health of the tree but are 
important since they can contribute to epidemics of the disease. For trees that are free from stress, the fungus only 
kills current-season buds and shoots and second year cones. Older twigs and branches can be affected by stresses 
such as drought, compacted soil, root injury, excess shade, or excessive heat reflected from nearby roofs. Infection of 
older plant parts is helped by growth and perseverance of the fungus in the pith. Here it grows into healthy one-year-
old twigs. From here, it moves into the sapwood, bark and needle bases. Cankers that have oozing resin and 
persistent dead needles will appear either as nongirdling shoot infections or the result of infection in fresh wounds. 
Epidemics of this disease are helped along by wet spring weather that favors spore production, dispersal and 
infection. Conidia can germinate in a few hours at 12˚C to 36°C temperatures. Twelve hours of wetness will cause 
germination and infection. In warm weather, disease symptoms will appear three to four days later. 
Timing of Control: Chemical applications should be made before budbreak and followed by two more applications 
at 10 day intervals. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Prune and destroy affected cones, twigs, and branches during dry weather 
in the fall. 
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Resistance management is extremely important when using chemicals to control diseases. Chemicals 
that have different active ingredients should be used in rotation to help prevent chemical resistance from developing. 
Chemical Controls for Twig Blight (Diplodea pinea): 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

thiophanate-
methyl (Cleary’s <1 foliar 

spray 
.5-.75 lb./100 
gal. water 

Chemical applications should 
be made before budbreak , 4  12 
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3336F, Cleary’s 
3336 WP, Lesco 

Cavalier Flowable, 
Cavalier 50 WSB) 

followed by two more 
applications at 10 day 
intervals. 

chlorothalonil + 
thiophanate-

methyl (Spectro 
90 WDG) 

<1 spray 

.72-1.44 lbs. 
chlorothaloni
l/100 gal; .18-
.36 lb. 
thiophanate-
methyl/100 
gal. 

Chemical applications should 
be made before budbreak , 
followed by two more 
applications at 10 day 
intervals. 

4  12 

copper hydroxide 
(Kocide 2000 

T/N/O) 
<1 spray 

.39-.77 
lb./100 gal. 
water 

Chemical applications should 
be made before budbreak, 
followed by two more 
applications at 10 day 
intervals. 

4  24 

mancozeb 
(Pentathlon DF) <1 spray .6-1.2 lb./100 

gal. water 

Chemical applications should 
be made before budbreak , 
followed by two more 
applications at 10 day 
intervals. 

4  24 

copper hydroxide 
+ mancozeb 

(Junction) 
<1 spray 

.7-1.6 lbs. 
copper 
hydroxide/1
00 gal./.23-
.52 lb. 
mancozeb/10
0 gal. 

Chemical applications should 
be made before budbreak , 
followed by two more 
applications at 10 day 
intervals. 

4  24 

propiconazole 
(Banner MAXX) <1 spray 

.05-.08 
lb./100 gal. 
water 

Chemical applications should 
be made before budbreak , 
followed by two more 
applications at 10 day 
intervals. 

4  24 

 
B. Less Common 
 
1. Leaf Blight (Cercospora spp.) 

Type of Pest: Fungus 
Frequency of Occurrence: Annually 
Damage Caused: Fungus causes browning and loss of foliage starting on low branches close to the stem and moves 
upwards and outwards until the plant is dead or green shoots only remain on the very top of the plant.  
% Acres Affected:  
Disease Cycle: Infections of Cercospora blight take place in the summer. Conidia develop on wet, new or one year old 
leaves. The fungus penetrates the leave through the stomatas or directly through the cuticle. Disease symptoms 
appear 2 to 3 weeks after infection anytime from mid-summer to late fall. The disease overwinters on diseased leaves 
on live trees. Wet weather and moderate temperatures contribute to Cercopora blight development. Water is necessary 
for distribution and growth. Ideal temperatures for blight growth is from 18˚C to 28°C with conidial germination 
taking place at about 6 hours of wetness. Germination ceases after 16 hours of wetness. 
Timing of Control: Pesticide applications should be made three times at two-week intervals, beginning at budbreak. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Destroy heavily infected plants and treat salvageable plants. 
Biological Control Practices:  
Post-Harvest Control Practices:  
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Other Issues: Resistance management is extremely important when using chemicals to control diseases. Chemicals 
that have different active ingredients should be used in rotation to help prevent chemical resistance from developing. 
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Chemical Controls for Leaf Blight (Cercospora spp.): 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

copper hydroxide 
(Kocide 101, 

Kocide DF, Kocide 
LF, Kocide 2000, 

Kocide 2000 
T/N/O, Kocide 4.5 

LF) 

<1 spray 
.39-.77 
lb./100 gal. 
water 

Apply three times at two-week 
intervals beginning at 
budbreak. 

3  24 

copper hydroxide 
+ mancozeb 

(Junction) 
<1 spray 

.7-1.6 lbs. 
copper 
hydroxide/1
00 gal./.23-
.52 lb. 
mancozeb/10
0 gal. 

Apply three times at two-week 
intervals beginning at 
budbreak. 

3  24 

mancozeb 
(Dithane WF T/O, 

Fore FloXL, 
Dithane T/O 

Rainshield, Lesco 
Mancozeb DG, 
Fore Rainshield 
T/O, Fore WSP 
Rainshield T/O, 
Pentathlon DF, 

Protect T/O) 

3 spray 
.75-1.5 
lbs./100 gal. 
water 

Apply three times at two-week 
intervals beginning at 
budbreak. 

3  24 

maneb 
(Pentathlon) <1 spray 1.2 lbs./100 

gal. water 

Apply three times at two-week 
intervals beginning at 
budbreak. 

3  24 

 
2. Needlecast (Lophodermium spp.) 

Type of Pest: Fungus 
Frequency of Occurrence: Annually 
Damage Caused: Lophodermium attach the current season’s foliage, killing it before the next growing season. The 
disease lowers the photosynthetic ability of the foliage and reduces growth in small trees. The killed needles either 
droop and remain attached to the branch or fall off soon after death. Twigs that have only diseased needles often will 
wither in late winter to early spring. Buds that survive will produce unusually small shoots and leave. Needlecast can 
stunt, disfigure and kill trees in nurseries.  
% Acres Affected:  
Disease Cycle: Spore release and maturation is species dependent. Typically, Lophodermium fruits on dead one-year-
old needles on the ground or stuck in branches. The apothecia mature in late summer and release spores by rainfall 
during August through November. The spores germinate on wet needles and penetrate through the cuticle of current 
season needles. Most infections take place in August and September. Cool, moist environments are necessary for 
significant, destructive outbreaks of needlecast. 
Timing of Control: Heavily infested trees should be sprayed monthly from July 1 to October 1. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Use of non-susceptible windbreaks in nurseries will eliminate sources of 
needlecast spores. Proper air circulation and weed control can help improve drying of plants, reducing the chance for 
needlecast development. Avoid planting highly susceptible strains of Scots pine. Removal of diseased trees can also 
be used.  
Biological Control Practices:  
Post-Harvest Control Practices:  
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Other Issues: Resistance management is extremely important when using chemicals to control diseases. Chemicals 
that have different active ingredients should be used in rotation to help prevent chemical resistance from developing. 
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Chemical Controls for Needlecast (Lophodermium spp.): 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

chlorothalonil 
(conifer only) 

(Bravo 500, 
Thalonil 4L, 

Countdown L + G, 
Bravo Weather 

Stik, Bravo Ultrex, 
Chloronil 720, 
Ensign 720, 

Daconil Ultrex 
Turf Care, Daconil 

Weather Stik, 
Daconil Zn, 

Manicure Ultrex) 

<1 spray 
1.2-4.17 
lbs./100 gal. 
water 

Spray heavily infested trees 
monthly from July 1 to 
October 1. 

4  48 

chlorothalonil + 
thiophanate-

methyl (Spectro 
90 WDG) 

<1 spray 

.72-1.44 lbs. 
chlorothaloni
l/100 gal; .18-
.36 lb. 
thiophanate-
methyl/100 
gal. 

Spray heavily infested trees 
monthly from July 1 to 
October 1. 

4  12 

copper hydroxide 
+ mancozeb 

(Junction) 
<1 spray 

.7-1.6 lbs. 
copper 
hydroxide/1
00 gal./.23-
.52 lb. 
mancozeb/10
0 gal. 

Spray heavily infested trees 
monthly from July 1 to 
October 1. 

4  24 

maneb 
(Pentathlon) <1 spray 1.2 lbs./100 

gal. water 

Spray heavily infested trees 
monthly from July 1 to 
October 1. 

4  24 

mancozeb 
(Dithane WF T/O, 

Fore FloXL, 
Dithane T/O 

Rainshield, Lesco 
Mancozeb DG, 
Fore Rainshield 
T/O, Fore WSP 
Rainshield T/O, 

Protect T/O) 

<1 spray 
.75-1.5 
lbs./100 gal. 
water 

Spray heavily infested trees 
monthly from July 1 to 
October 1. 

4  24 

 
3. Needlecast (Ploioderma lethale) 

Type of Pest: Fungus 
Frequency of Occurrence: Annually 
Damage Caused: Disease kills needles in the late winter and early spring. Severe infestations will result in loss of one-
year-old needles and slows plant growth. Damage can occur in any size tree. 
% Acres Affected:  
Disease Cycle: Unnoticeable pycnidia develop in infected areas in early spring. The pycnidia are colorless and buried 
in the needles and appear as small longitudinal wrinkles in the epidermis. The pycnidia have no known role in the 
disease cycle. Apothecia develop in June and appear as black lines in the surface of straw-colored needles or in dead 
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bands that are on green needles. In the wet weather of late spring to early summer, mature apothecia open lengthwise 
and release colorless, one-celled ascospores. These spores are in a sticky material that allows them to stick to foliage 
and other surfaces. It is believed that the spores germinate and penetrate new needles immediately and symptoms 
appear after the growing season. 
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Resistance management is extremely important when using chemicals to control diseases. Chemicals 
that have different active ingredients should be used in rotation to help prevent chemical resistance from developing. 
Chemical Controls for Needlecast (Ploioderma lethale): 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

chlorothalonil 
(conifer only) 

(Bravo 500, 
Thalonil 4L, 

Countdown L + G, 
Bravo Weather 

Stik, Bravo Ultrex, 
Chloronil 720, 
Ensign 720, 

Daconil Ultrex 
Turf Care, Daconil 

Weather Stik, 
Daconil Zn, 

Manicure Ultrex) 

<1 spray 
2.06-4.17 
lbs./100 gal. 
water 

Apply once when new shoots 
are 1/2 to 2 inches long or 
when needles begin to emerge 
from the fascicles. Apply twice 
again at three- to four-week 
intervals or until conditions no 
longer favor the disease. 

3  48 

 
4. Needlecast (Rhabdocline spp.) 

Type of Pest: Fungus 
Frequency of Occurrence: Annually 
Damage Caused: This disease only affects Douglas fir. Defoliation caused by Rhabdocline will slow tree growth and 
add to value loss in ornamental nursery stock. Young seedlings are rarely damaged, but those that are infected in 
nurseries can be the source of the disease once they have been planted in the plantation. Seldom is damage found in 
ornamental plantings due to the open environment not being conducive to Rhabdocline development. 
% Acres Affected:  
Disease Cycle: Apothecia are produced May to June in lesions on needles still attached to twigs. The apothecia 
develop under the epidermis and become swelling that are several millimeters long and the same color as the lesion. 
Ascospores are discharged from May to July and penetrate needles through the cuticle. There is only one infection 
period per year that lasts for several weeks. Colonization and cellular disruption in the needles moves slowly during 
the summer but speeds up in the fall once the symptoms become noticeable. From July to September the only obvious 
symptom is missing foliage since most diseased needles fall off during the summer after infection. Cool, damp 
environments help Rhabdocline needlecast development. 
Timing of Control: Pesticides should be applied before new growth is 1/2 inch long with additional applications 
being made before July 1. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Control weeds to promote air drainage and dry conditions among the lower 
branches. If disease develops, rogue severely infected trees plus any stems. Prune lower branches from he remainder. 
Pruning and roguing should be done prior to May 1. Cut branches and trees can be left on the ground. 
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Resistance management is extremely important when using chemicals to control diseases. Chemicals 



 

Version: 06-22-04 

Crop Profile: Nursery Ornamentals – 164
that have different active ingredients should be used in rotation to help prevent chemical resistance from developing. 
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Chemical Controls for Needlecast (Rhabdocline spp.): 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

chlorothalonil 
(conifer only) 

(Bravo 500, 
Thalonil 4L, 

Countdown L + G, 
Bravo Weather 

Stik, Bravo Ultrex, 
Chloronil 720, 
Ensign 720, 

Daconil Ultrex 
Turf Care, Daconil 

Weather Stik, 
Daconil Zn, 

Manicure Ultrex) 

<1 spray 
1.2-2.1 
lbs./100 gal. 
water 

Apply before new growth is 
1/2 inch long. Additional 
applications should be made 
at three- to four- week 
intervals until July 1. 

2+  48 

 
C. Other Diseases of Concern but not Regularly Treated For  
 

• Needlecast (Rhizosphaera kalkhoffii) 
• Root rot (Phytophthora cinnamomi) 
• Rust (Gymnosporangium spp.) 
• Twig blight (Sirococcus spp.) 

 
 
VII. Woody Ornamentals: Broad-leaved Evergreen Shrubs 

Examples include andromeda, azalea, boxwood, euonymus, holly, mountain laurel, and rhododendron 
  
Pest Information: Insects 
 Abbreviations used: GDD= growing degree days; PPI = plant phonological indicator 
 
A. Most Common 
 
1. Aphids 

Type of Pest: Insect 
Frequency of Occurrence: Annually  
Damage Caused: Aphid species can be generalist or specialist feeders. They attack most broad-leaved evergreens. 
Many species alternate host plants between warm and cold seasons. Aphids sucking fluids from leaf veins and buds 
may cause stunting, discoloration, deformation, and death of leaves. Large populations of aphids may cause 
unacceptable levels of honeydew and its accompanying sooty mold. Damaged leaves on indeterminately growing 
plants are usually replaced or hidden by new leaf growth later in the season after aphid populations have declined.  
% Acres Affected:  
Pest Life Cycles: Both winged and wingless adults occur. Most species are between 1.5 and 6mm in length. Aphids 
have a characteristic pear or oval shape with fairly long antennae and a pair of tube-like cornicles on the abdomen. 
They may be of various colors including red, orange, yellow, green, black or white. Most aphid species overwinter as 
black, oval eggs on bark or needles. There may be several generations a year.  
Timing of Control: Dormant oil or when aphids are found. GDD: spring 7–120. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices: Many natural enemies including ladybird beetles, syrphid fly larvae, and internal 
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parasites. Parasites and predators will usually control aphids by early summer. Predators usually found with high 
aphid populations. 
Post-Harvest Control Practices:  
Other Issues: Pesticides applied to foliage kill predators. Insecticidal soap controls some species. Where practical, 
wash off aphids with a strong stream of water. 
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Chemical Controls for Aphids:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

acephate  
(Orthene TT&O 

97, Orthene TT&O 
75, Address T/O 
75S Address 75 

WSP) 

10 spray .25 lb./100 
gal. water 

When aphids are found. GDD: 
spring 7–120. 4-5  24 

bifenthrin (Talstar 
Nursery Flowables, 
Talstar-N Nursery 

Flowable) 

5 spray 
.05-.10 
lb./100 gal. 
water 

When aphids are found. GDD: 
spring 7–120. 4-5  12 

cyfluthrin 
(Decathlon 20 WP) <1 spray .38 oz./100 

gal. 
When aphids are found. GDD: 
spring 7–120. 1+  NA 

diazinon (DZN 
Diazinon 50W, 
DZN Diazinon 

AG500, Knox-Out 
GH 2FM, Knox-
Out NL 2 FM) 

<1 spray 
.5-1.5 
lbs./100 gal. 
water 

When aphids are found. GDD: 
spring 7–120. 1+  12 

diazinon (DZN 
Diazinon AG600 

WBC) 
<1 spray 7.4 fl. oz./100 

gal. water 
When aphids are found. GDD: 
spring 7–120. 1+  12 

dimethoate 
(Cygon 2E) <1 spray .5 lb./100 gal. 

water 
When aphids are found. GDD: 
spring 7–120. 1  48 

dimethoate 
(Dimethoate 4EC, 

Clean Crop 
Dimethoate 400, 

4E) 

<1 spray 1.1 lb./100 
gal. water 

When aphids are found. GDD: 
spring 7–120. 1  48 

endosulfan 
(Thiodan 3EC, 

Thiodan 50WP) 
<1 spray .5 lbs./100 

gal. water 
When aphids are found. GDD: 
spring 7–120. 1+  24 

fluvalinate 
(Mavrik Aquaflow 

2F) 
5 spray .6-.16 lb./100 

gal. water 
When aphids are found. GDD: 
spring 7–120. 4-5  12 

horticultural oil 
(refined 

petroleum 
distillate) 

<1 
spray 

(dormant 
or foliar) 

.99-2.9 
gal./100 gal. 
water 

 1+  4 

imidacloprid 
(containers) 

(Marathon 1% 
Granular) 

<1 bulk or 
topical 

.008-.09 
lb./cu. yd. 
(bulk); 
.00035-.0215 
oz./pot 
(topical) 

When aphids are found. GDD: 
spring 7–120. 1+  12 

imidacloprid 
(containers) 

(Marathon 60 WP) 
<1 soil 

drench 
.0002-.0014 
oz./pot 

When aphids are found. GDD: 
spring 7–120. 1+  12 

insecticidal soap 
(potassium salts 

of fatty acids) (M-
Pede 49%, 
Olympic 

5 spray, 
drench 

.5-1 gal./100 
gal. water 

When aphids are found. GDD: 
spring 7–120. 4-5  12 
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Insecticidal Soap 

49.52%) 
malathion 

(Malathion 8 
Flowable, 

Malathion 5EC) 

5 spray .9-1 lb./100 
gal. water 

When aphids are found. GDD: 
spring 7–120. 4-5  12 

 
2. Azalea Leafminer 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Host is azalea. Young larvae cause brown, blister-like blotch mines. Older larvae curl leaf tips with 
silk and chew holes, feeding inside the curl. Large populations can cause browning of leaves and premature leaf drop. 
Brown blotch leaf mines and leaves tied together with silk. 
% Acres Affected:  
Pest Life Cycles: Adults of this insect are moths of the family Gracillariidae. They are golden yellow in color and are 
about 10 mm long with a 12mm wingspan. In a resting position, they hold their body at an angle of 60 degrees to the 
ground. Mature larvae are 12.5mm long and yellowish brown in color. There is one generation a year. Young larvae 
enter the leaf and feed as leaf miners, but mature larvae curl the tips of leaves and feed inside the curl. Pupae 
overwinter in leaf mines or in rolled leaves. 
Timing of Control: Pesticides used mostly to control larvae. June, 450–800 GDD, PPI–Kousa dogwood, beauty bush. 
Again in late July for second generation, 1260–1500 GDD, PPI-Abelia, sourweed. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Rake and destroy leaves in the fall. 
Biological Control Practices: Parasites not capable of reducing populations to an acceptable level. 
Post-Harvest Control Practices:  
Other Issues: Do not use pesticides when in flower.  
Chemical Controls for Azalea Leafminer:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

abamectin  
(Avid 0.15 EC) <1 spray .009 lbs./100 

gal. water 

Mostly for larvae control. June, 
450–800 GDD, PPI–Kousa 
dogwood, beauty bush. Again 
in late July for second 
generation, 1260–1500 GDD, 
PPI-Abelia, sourweed. 

2  12 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
5 spray 1 lb./acre 

Mostly for larvae control. June, 
450–800 GDD, PPI–Kousa 
dogwood, beauty bush. Again 
in late July for second 
generation, 1260–1500 GDD, 
PPI-Abelia, sourweed. 

2  12 

diazinon (DZN 
Diazinon 50W, 
DZN Diazinon 

AG500, Knox-Out 
GH 2FM, Knox-
Out NL 2 FM) 

<1 spray 
.5-1.5 
lbs./100 gal. 
water 

Mostly for larvae control. June, 
450–800 GDD, PPI–Kousa 
dogwood, beauty bush. Again 
in late July for second 
generation, 1260–1500 GDD, 
PPI-Abelia, sourweed. 

2  12 

diazinon (DZN 
Diazinon AG600 

WBC) 
<1 spray 7.4 fl. oz./100 

gal. water 

Mostly for larvae control. June, 
450–800 GDD, PPI–Kousa 
dogwood, beauty bush. Again 
in late July for second 
generation, 1260–1500 GDD, 
PPI-Abelia, sourweed. 

2  12 
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dimethoate 
(Cygon 2E, 

Dimethoate 4EC, 
Clean Crop 

Dimethoate 400, 
4E) 

<1 spray .5 lb./100 gal. 
water 

Mostly for larvae control. June, 
450–800 GDD, PPI–Kousa 
dogwood, beauty bush. Again 
in late July for second 
generation, 1260–1500 GDD, 
PPI-Abelia, sourweed. 

2  48 

fenoxycarb 
(Precision 25WP) <1 spray 1.5-2 oz./100 

gal. water 

Mostly for larvae control. June, 
450–800 GDD, PPI–Kousa 
dogwood, beauty bush. Again 
in late July for second 
generation, 1260–1500 GDD, 
PPI-Abelia, sourweed. 

2  12 

imidacloprid 
(containers) 

(Marathon 1% 
Granular) 

<1 bulk or 
topical 

.008-.09 
lb./cu. yd. 
(bulk); 
.00035-.0215 
oz./pot 
(topical) 

Mostly for larvae control. June, 
450–800 GDD, PPI–Kousa 
dogwood, beauty bush. Again 
in late July for second 
generation, 1260–1500 GDD, 
PPI-Abelia, sourweed. 

2  12 

imidacloprid 
(containers) 

(Marathon 60 WP) 
<1 soil 

drench 
.0002-.0014 
oz./pot 

Mostly for larvae control. June, 
450–800 GDD, PPI–Kousa 
dogwood, beauty bush. Again 
in late July for second 
generation, 1260–1500 GDD, 
PPI-Abelia, sourweed. 

2  12 

permethrin (Astro 
3.2E) <1 spray or 

broadcast 

.1-.2 lbs./100 
gal. water or 
.1-.2 lbs./acre 

Mostly for larvae control. June, 
450–800 GDD, PPI–Kousa 
dogwood, beauty bush. Again 
in late July for second 
generation, 1260–1500 GDD, 
PPI-Abelia, sourweed. 

2  12 

 
3. Black Vine Weevil 

Type of Pest: Insect 
Frequency of Occurrence: Annually  
Damage Caused: Injury caused by adult feeding on broad-leaved evergreens consists of marginal notching of the 
leaves. The damage is indistinguishable from that of the Japanese weevil, Fuller rose beetle, and other weevils. If 
there are many notches on most of the host plant's foliage, the roots will likely be severely injured by the weevil's 
progeny. The larva is highly destructive to plants. Adult feeding rarely injures plants seriously, although it might be 
extensive. Root feeding may not cause noticeable injury to growing plants in the nursery, but infested plants may die 
after they have been transplanted. 
% Acres Affected:  
Pest Life Cycles: The black vine weevil is the most destructive and widespread of the root weevils 
throughout the northern half of the United States and in Canada. It is destructive, primarily in its larval form, 
to rhododendron and several other broad-leaved evergreens. As an adult, it has a wide host range that 
includes both deciduous and herbaceous plants. It is a serious pest in nurseries as well as in landscape 
plantings. 

The adult is black and is the largest of the Otiorhynchus species found on ornamentals. It is active at night. 
During the day the adult hides in dark places on the stems of very dense plants or in ground litter and mulch. 
When disturbed on stems or leaves, it drops to the ground where protective coloration makes it nearly 
invisible. All adults are female and cannot fly. A period of 2-3 weeks of feeding occurs before the adult begins 
to lay eggs. During midsummer, the weevil alternately feeds and lays eggs for a month or more. 
Larval feeding takes place from midsummer, when the eggs hatch, and continues into the fall and then 
continues in the spring. The larger larvae consume feeder roots and bark on larger roots in the spring, which 
often results in the death of the plant. Species of root weevil larvae cannot always be distinguished from one 
another in the field. All are legless, C-shaped, and white with brown heads. They may be found at depths of 
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2-40 cm in the soil around the roots. Pupation occurs in the soil near the surface. The pupa is milky white and 
has conspicuous appendages. 
 There is usually one generation each year. Partially grown larvae overwinter in the soil. Occasionally adults 
may survive by living in houses during the winter. Adult emergence from the soil usually starts about mid-June in 
the Northeast, and egg laying begins 1 to 2 weeks later. Each female lays as many as 500 eggs in the soil near the base 
of the plant over a period of 2 to 3 weeks. The eggs hatch in 10 days to 2 weeks, and the larvae tunnel through the soil 
to feed on roots. In the East the most extensive feeding occurs in late May and early June, just before pupation. 
Timing of Control: Spray foliage and surface at three-week intervals beginning early May, 148–400 GDD, and at 
three-week intervals for rest of growing season.  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Select resistant varieties of rhododendron. 
Biological Control Practices: There has been some success in California in controlling blackvine weevil larvae and 
pupae with the insect parasitic nematode Heterorhabditis heliothidis (Kahn, Brooks & Hirschmann) and Steinernema 
feltiae (Woutz, Marack, Gerdin & Bedding (=Neoaplectana carpocapsae)). Birds are good predators. 
Post-Harvest Control Practices:  
Other Issues: Some populations may be resistant to organophosphorus insecticides. Scouting is essential. One drench 
per growing season may be adequate for container plants. Pitfall or burlap collar traps catch night-feeding weevils. 
Older container-grown plants and evergreen hedges may be sources of reinfestation. 
Chemical Controls for Black Vine Weevil:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

acephate  
(Orthene TT&O 

97, Orthene TT&O 
75, Address T/O 
75S Address 75 

WSP) 

10 spray, 
drench 

.75 lb./100 
gal. water 

Apply at three-week intervals 
for entire growing season 
beginning early May, 148–400 
GDD. Apply drenches late 
summer to early fall.  

5+  24 

bifenthrin (Talstar 
Nursery Granular 

2%) 
<1 soil 

incorp. 
.2-.6 lb./cu. 
ft. Prior to planting. 1  12 

bifenthrin (Talstar 
Nursery 

Flowables) 
5 spray 

.05-.10 
lb./100 gal. 
water 

Apply at three-week intervals 
for entire growing season 
beginning early May, 148–400 
GDD. Apply drenches late 
summer to early fall. 

5+  12 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

<1 spray .014 lbs./3 
gal. water 

Apply at three-week intervals 
for entire growing season 
beginning early May, 148–400 
GDD. Apply drenches late 
summer to early fall. 

5+  12 

chlorpyrifos 
(Dursban TNP) <1 spray .5 lb./100 gal. 

water 

Apply at three-week intervals 
for entire growing season 
beginning early May, 148–400 
GDD. Apply drenches late 
summer to early fall. 

5+  12 

chlorpyrifos 
(DuraGuard) <1 spray .05-.1 oz./gal. 

Apply at three-week intervals 
for entire growing season 
beginning early May, 148–400 
GDD. Apply drenches late 
summer to early fall. 

5+  24 

fluvalinate 
(Mavrik Aquaflow 

2F) 
<1 spray .1-.16 lb./100 

gal. water 

Apply at three-week intervals 
for entire growing season 
beginning early May, 148–400 
GDD. Apply drenches late 

5+  12 
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summer to early fall. 

lambda- 
cyhalothrin 

(Scimitar GC 0.88 
EC) 

<1 spray 
.01-.03 
lb./100 gal. 
water 

Apply at three-week intervals 
for entire growing season 
beginning early May, 148–400 
GDD. Apply drenches late 
summer to early fall. 

5+  24 

permethrin (Astro 
3.2E) 5 spray 

.8-1.6 
lbs./100 gal. 
water 

Apply at three-week intervals 
for entire growing season 
beginning early May, 148–400 
GDD. Apply drenches late 
summer to early fall. 

2-3  12 

 
4. Cottony Taxus Scales 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Hosts include Chinese holly and euonymus. Honeydew and sooty mold on leaves of branches, twig 
dieback, premature loss of foliage. Cottony egg masses on twigs (Pulvinaria. innumerabilis) or under leaves (Pulvinaria 
acericola). 
% Acres Affected:  
Pest Life Cycles: Adult females are about 3mm long, yellow to dark brown with a dark body margin. They 
are oval in shape. Mature females move in May to undersides of leaves and lay eggs in 6mm long, white, cottony, 
wax egg sacs. Crawlers appear in June and spend summer on leaves, feeding on sap. Larvae overwinter, usually on 
twigs or leaves. There is one generation a year. 
Timing of Control: Spring dormant with oil. Late June and July, 802–1265 GDD for crawlers. PPI-Philadelphus, Tilia 
cordata.  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices: Several effective parasites and predators, including lady beetles. 
Post-Harvest Control Practices:  
Other Issues:  
Chemical Controls for Cottony Taxus Scales:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

acephate  
(Orthene TT&O 

97, Orthene TT&O 
75, Address T/O 
75S Address 75 

WSP) 

3 spray .5 lb./100 gal. 
water 

Late June and July, 802–1265 
GDD for crawlers. PPI-
Philadelphus, Tilia cordata. 

1+  24 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
<1 spray 1 lb./acre 

Late June and July, 802–1265 
GDD for crawlers. PPI-
Philadelphus, Tilia cordata. 

1+  12 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

<1 spray .0285 lbs./3 
gal. water 

Late June and July, 802–1265 
GDD for crawlers. PPI-
Philadelphus, Tilia cordata. 

1+  12 

chlorpyrifos 
(Dursban TNP) <1 spray 1 lb./100 gal. 

water 

Late June and July, 802–1265 
GDD for crawlers. PPI-
Philadelphus, Tilia cordata. 

1  12 

chlorpyrifos 
(DuraGuard) <1 spray .05-.1 oz./gal. 

Late June and July, 802–1265 
GDD for crawlers. PPI-
Philadelphus, Tilia cordata. 

1+  24 

cyfluthrin <1 spray .38 oz./100 Late June and July, 802–1265 1  NA 



 

Version: 06-22-04 

Crop Profile: Nursery Ornamentals – 172
(crawler stage) 

(Decathlon 20 WP) 
gal. GDD for crawlers. PPI-

Philadelphus, Tilia cordata. 
diazinon (DZN 
Diazinon 50W, 
DZN Diazinon 

AG500, Knox-Out 
GH 2FM, Knox-
Out NL 2 FM) 

<1 spray 
.5-1.5 
lbs./100 gal. 
water 

Late June and July, 802–1265 
GDD for crawlers. PPI-
Philadelphus, Tilia cordata. 

1+  12 

diazinon (DZN 
Diazinon AG600 

WBC) 
<1 spray 7.4 fl. oz./100 

gal. water 

Late June and July, 802–1265 
GDD for crawlers. PPI-
Philadelphus, Tilia cordata. 

1+  12 

horticultural oil 
(refined 

petroleum 
distillate) 

<1 
spray 

(dormant 
or foliar) 

.99-2.9 
gal./100 gal. 
water 

Spring dormant. Late June and 
July, 802–1265 GDD for 
crawlers. PPI-Philadelphus, Tilia 
cordata. 

1+  4 

imidacloprid 
(containers) 

(Marathon 1% 
Granular) 

<1 bulk or 
topical 

.008-.09 
lb./cu. yd. 
(bulk); 
.00035-.0215 
oz./pot 
(topical) 

Late June and July, 802–1265 
GDD for crawlers. PPI-
Philadelphus, Tilia cordata. 

1+  12 

imidacloprid 
(containers) 

(Marathon 60 WP) 
<1 soil 

drench 
.0002-.0014 
oz./pot 

Late June and July, 802–1265 
GDD for crawlers. PPI-
Philadelphus, Tilia cordata. 

1+  12 

insecticidal soap 
(potassium salts 

of fatty acids) (M-
Pede 49%, 
Olympic 

Insecticidal Soap 
49.52%) 

<1 spray, 
drench 

.5-1 gal./100 
gal. water 

Late June and July, 802–1265 
GDD for crawlers. PPI-
Philadelphus, Tilia cordata. 

1  12 

malathion 
(crawler 

treatment) 
(Prentiss 

Malathion 50EC) 

<1 spray 
3.33 fl. 
oz./100 gal. 
water 

Late June and July, 802-1265 
GDD for crawlers. 1  12 

 
5. Euonymus Scale 

Type of Pest: Insect 
Frequency of Occurrence: Annually  
Damage Caused: Yellow spots on leaves, scurfy material on twigs and leaves, dieback, distorted bark. In the United 
States it often attacks evergreen euonymus such as Euonymus japonica and can cause complete defoliation or death of 
the plant. The tree forms such as E. europaea are equally susceptible. The euonymus scale is often overlooked until it 
has caused serious damage. One symptom of a light attack is the occurrence of yellowish or whitish spots on the 
leaves. At times the whole plant is whitened by the covers of the smaller male scales. When this occurs, the plant's 
leaves may drop and sometimes a normally green plant becomes bare by midsummer. Plants growing close to 
buildings seem to be damaged more than those growing where there is free air circulation. This pest frequents the 
stems at ground level, where they are well protected. 
% Acres Affected:  
Pest Life Cycles: The scales overwinter as fully grown fertilized, grayish to brown females, which are easily 
distinguished from the smaller whitish males. Eggs are deposited in early spring, beneath the dark-colored female 
scale covering. The eggs hatch over a period of 2 or 3 weeks in early June in the Northeast. The nymphs crawl to other 
parts of the host plant or are blown to other susceptible hosts.  
Timing of Control: Mid-April to early May for dormant treatment, 35–120 GDD. Early June, 533–820 GDD, PPI–
Kousa dogwood, mountain laurel. Again in mid-July, 1150–1388 GDD, PPI-Abelia. 
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Yield Losses:  
Regional Differences: This scale is likely to be found throughout the United States and in many of the Canadian 
provinces. 
Cultural and Physical Control Practices: Euonymus. kiautschovica (=sieboldiana) appears to resist heavy attacks of 
euonymus scale even when grown among heavily infested E. japonica. Because of apparent resistance to this pest, E. 
kiautschovica should be used as a substitute for E. japonica where low-maintenance plants are desired. E. alatus, E. 
sachalinensis, and E. sanguinea also appear to be resistant to the euonymus scale.  
Biological Control Practices: Effective predators and parasites exist. A predatory ladybeetle (Chilocorus kuwanae) has 
been introduced. 
Post-Harvest Control Practices:  
Other Issues: Frequent treatments with certain pesticides are usually required for control. 
Chemical Controls for Euonymus Scale:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

acephate  
(Orthene TT&O 

97, Orthene TT&O 
75, Address T/O 
75S Address 75 

WSP) 

3 spray .5 lb./100 gal. 
water 

Mid-April to early May for 
dormant treatment, 35–120 
GDD. Early June, 533–820 
GDD, PPI–Kousa dogwood, 
mountain laurel. Again in 
mid-July, 1150–1388 GDD, 
PPI-Abelia. 

2+  24 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
<1 spray 1 lb./acre 

Mid-April to early May for 
dormant treatment, 35–120 
GDD. Early June, 533–820 
GDD, PPI–Kousa dogwood, 
mountain laurel. Again in 
mid-July, 1150–1388 GDD, 
PPI-Abelia. 

2+  12 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

<1 spray .0285 lbs./3 
gal. water 

Mid-April to early May for 
dormant treatment, 35–120 
GDD. Early June, 533–820 
GDD, PPI–Kousa dogwood, 
mountain laurel. Again in 
mid-July, 1150–1388 GDD, 
PPI-Abelia. 

2+  12 

chlorpyrifos 
(Dursban TNP) <1 spray 1 lb./100 gal. 

water 

Mid-April to early May for 
dormant treatment, 35–120 
GDD. Early June, 533–820 
GDD, PPI–Kousa dogwood, 
mountain laurel. Again in 
mid-July, 1150–1388 GDD, 
PPI-Abelia. 

2+  12 

chlorpyrifos 
(DuraGuard) <1 spray .05-.1 oz./gal. 

Mid-April to early May for 
dormant treatment, 35–120 
GDD. Early June, 533–820 
GDD, PPI–Kousa dogwood, 
mountain laurel. Again in 
mid-July, 1150–1388 GDD, 
PPI-Abelia. 

2+  24 

cyfluthrin 
(crawler stage) 

(Decathlon 20 WP) 
<1 spray .38 oz./100 

gal. 

Mid-April to early May for 
dormant treatment, 35–120 
GDD. Early June, 533–820 
GDD, PPI–Kousa dogwood, 
mountain laurel. Again in 

2+  NA 
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mid-July, 1150–1388 GDD, 
PPI-Abelia. 

dimethoate 
(Cygon 2E, 

Dimethoate 4EC, 
Clean Crop 

Dimethoate 400, 
4E) 

<1 spray 1 lb./100 gal. 
water 

Mid-April to early May for 
dormant treatment, 35–120 
GDD. Early June, 533–820 
GDD, PPI–Kousa dogwood, 
mountain laurel. Again in 
mid-July, 1150–1388 GDD, 
PPI-Abelia. 

2+  48 

horticultural oil 
(refined 

petroleum 
distillate) 

3 
spray 

(dormant 
or foliar) 

.99-2.9 
gal./100 gal. 
water 

Mid-April to early May for 
dormant treatment, 35–120 
GDD. Early June, 533–820 
GDD, PPI–Kousa dogwood, 
mountain laurel. Again in 
mid-July, 1150–1388 GDD, 
PPI-Abelia. 

2+  4 

insecticidal soap 
(potassium salts 

of fatty acids) (M-
Pede 49%, 
Olympic 

Insecticidal Soap 
49.52%) 

<1 spray, 
drench 

.5-1 gal./100 
gal. water 

Mid-April to early May for 
dormant treatment, 35–120 
GDD. Early June, 533–820 
GDD, PPI–Kousa dogwood, 
mountain laurel. Again in 
mid-July, 1150–1388 GDD, 
PPI-Abelia. 

2+  12 

malathion 
(Malathion 8 

Flowable, 
Malathion 5EC) 

<1 spray .9-1 lb./100 
gal. water 

Mid-April to early May for 
dormant treatment, 35–120 
GDD. Early June, 533–820 
GDD, PPI–Kousa dogwood, 
mountain laurel. Again in 
mid-July, 1150–1388 GDD, 
PPI-Abelia. 

2+  12 

malathion 
(Malathion 50EC) <1 spray 8.3 fl. oz./100 

gal. water 

Mid-April to early May for 
dormant treatment, 35–120 
GDD. Early June, 533–820 
GDD, PPI–Kousa dogwood, 
mountain laurel. Again in 
mid-July, 1150–1388 GDD, 
PPI-Abelia. 

2+  12 

 
6. Holly Leafminers 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: The holly leaf miner produces snake-like mines on leaves of the English holly. Young larvae tunnel 
in the leaf vein until late fall and only then does the linear, yellowish-green mine become obvious on the leaf surface. 
Heavy infestations can cause premature leaf drop. English holly, Ilex aquifolium, is the only host of this leafminer. 
Linear mines in leaves and feeding punctures, premature leaf drop. 
% Acres Affected:  
Pest Life Cycles: Adults of this leafminer are small black flies about 3mm long. Larvae are similar in length but have 
a yellowish brown color. Eggs are usually laid in the midrib or leaf margin where early mining occurs. Adult females 
puncture new holly leaves to feed on the juices of the tender growth. Adults become active on new terminal leaves in 
May. Larvae overwinter in mines. There is one generation a year. 
Timing of Control: Mid- to late May, 246–448 GDD, PPI-redbud, Laburnum alpinum. Soil treatments in mid-May, 192–
290 GDD. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Where infestations are light, mined leaves can be picked and destroyed. 
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Pick and destroy mined leaves before May. 
Biological Control Practices: Parasites may control this pest. 
Post-Harvest Control Practices:  
Other Issues: Reproduces only on Ilex aquifolium. 
Chemical Controls for Holly Leafminers:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

bifenthrin (Talstar 
Nursery 

Flowables) 
<1 spray 

.10-.22 
lb./100 gal. 
water 

Mid- to late May, 246–448 
GDD, PPI-redbud, Laburnum 
alpinum. 

1  12 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
<1 spray 1 lb./acre 

Mid- to late May, 246–448 
GDD, PPI-redbud, Laburnum 
alpinum. 

1+  12 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

<1 spray .0285 lbs./3 
gal. water 

Mid- to late May, 246–448 
GDD, PPI-redbud, Laburnum 
alpinum. 

1+  12 

chlorpyrifos 
(Dursban TNP) <1 spray .25-.5 lb./100 

gal water 

Mid- to late May, 246–448 
GDD, PPI-redbud, Laburnum 
alpinum. 

1  12 

chlorpyrifos 
(DuraGuard) <1 spray .05-.1 oz./gal. 

Mid- to late May, 246–448 
GDD, PPI-redbud, Laburnum 
alpinum. 

1+  24 

cyromazine 
(larvae only) 

(Citation 75WP) 
<1 spray 2 oz./acre 

Mid- to late May, 246–448 
GDD, PPI-redbud, Laburnum 
alpinum. 

1  12 

diazinon (DZN 
Diazinon 50W, 
DZN Diazinon 

AG500, Knox-Out 
GH 2FM, Knox-
Out NL 2 FM) 

<1 spray 
.5-1.5 
lbs./100 gal. 
water 

Mid- to late May, 246–448 
GDD, PPI-redbud, Laburnum 
alpinum. 

1+  12 

diazinon (DZN 
Diazinon AG600 

WBC) 
<1 spray 7.4 fl. oz./100 

gal. water 

Mid- to late May, 246–448 
GDD, PPI-redbud, Laburnum 
alpinum. 

1+  12 

dimethoate (not 
Burford hollies) 
(Dimethoate 4EC, 

Clean Crop 
Dimethoate 400, 

4E) 

3 spray .05 lb./10 gal. 
water 

Mid- to late May, 246–448 
GDD, PPI-redbud, Laburnum 
alpinum. 

1  48 

disulfoton (Di-
Syston 15G <1 granular 

broadcast 

.02-.04 
oz./foot of 
height 

Soil treatments in mid-May, 
192–290 GDD. 1  48 

imidacloprid 
(containers) 

(Marathon 1% 
Granular) 

<1 bulk or 
topical 

.008-.09 
lb./cu. yd. 
(bulk); 
.00035-.0215 
oz./pot 
(topical) 

Soil treatments in mid-May, 
192–290 GDD. 1+  12 

imidacloprid 
(containers) 

(Marathon 60 WP) 
<1 soil 

drench 
.0002-.0014 
oz./pot 

Soil treatments in mid-May, 
192–290 GDD. 1+  12 

permethrin (Astro <1 spray or .1-.2 lbs./100 Mid- to late May, 246–448 1+  12 
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3.2E) broadcast gal. water or 

.1-.2 lbs./acre 
GDD, PPI-redbud, Laburnum 
alpinum. Soil treatments in 
mid-May, 192–290 GDD. 

 
7. Lace Bugs 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Affects rhododendron and other broad-leaved evergreens. Lace bug feeding on the undersurface of 
leaves causes stippled, yellowish to silverish leaves, and brownish-black “varnish” spots on undersides of leaves. In 
severe infestations, leaves turn first yellow then brown, and dieback may occur. Severely infested shrubs may be 
killed. Corythuca spp. attack deciduous hosts and overwinter as adults; Stephanitis spp. feed on azalea, rhododendron, 
or andromeda and overwinter as eggs on or in leaves. Infestations may be more severe in sunny, exposed sites. 
% Acres Affected:  
Pest Life Cycles: Lace bugs that affect broadleaved evergreens overwinter as eggs that have been inserted into the 
veins or cemented to the leaves. The eggs hatch toward the end of May once the danger of frost has passed. The 
hatched nymphs feed on the under side of leaves and molt five times before becoming an adult. The adults mate and 
lay eggs, producing the second generation sometime in mid- to late-July. Typically two generations occur per year.  
Timing of Control: Corythuca: mid-May. Again in mid-July, 239–363 GDD. Again 1266–1544 GDD. Stephanitis: 120+ 
GDD. Coverage under foliage is important. Fall or early spring soil treatment with imidacloprid has been effective. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices: Natural enemies are mostly predators, rarely abundant enough to affect damaging 
populations. 
Post-Harvest Control Practices:  
Other Issues:  
Chemical Controls for Lace Bugs:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

acephate  
(Orthene TT&O 

97, Orthene TT&O 
75, Address T/O 
75S Address 75 

WSP) 

3 spray .25 lb./100 
gal. water 

Corythuca: mid-May. Again in 
mid-July, 239–363 GDD. Again 
1266–1544 GDD. Stephanitis: 
120+ GDD.  

3-6  24 

acephate 
(container 

grown) (Pinpoint 
15G) 

<1 broadcast .06 lb./1000 
sq. ft. 

Corythuca: mid-May. Again in 
mid-July, 239–363 GDD. Again 
1266–1544 GDD. Stephanitis: 
120+ GDD.  

3  12 

bifenthrin (Talstar 
Nursery Flowables, 
Talstar-N Nursery 

Flowable) 

3 spray 
.03-.05 
lb./100 gal. 
water 

Corythuca: mid-May. Again in 
mid-July, 239–363 GDD. Again 
1266–1544 GDD. Stephanitis: 
120+ GDD.  

3  12 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
3 spray 1 lb./acre 

Corythuca: mid-May. Again in 
mid-July, 239–363 GDD. Again 
1266–1544 GDD. Stephanitis: 
120+ GDD.  

3  12 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

<1 spray .0078 lbs./3 
gal. water 

Corythuca: mid-May. Again in 
mid-July, 239–363 GDD. Again 
1266–1544 GDD. Stephanitis: 
120+ GDD.  

3  12 

chlorpyrifos 
(Dursban TNP) <1 spray .25-.5 lb./100 

gal. water 

Corythuca: mid-May. Again in 
mid-July, 239–363 GDD. Again 
1266–1544 GDD. Stephanitis: 

3  12 
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120+ GDD. 

cyfluthrin 
(Decathlon 20 WP) <1 spray .26 oz./100 

gal. 

Corythuca: mid-May. Again in 
mid-July, 239–363 GDD. Again 
1266–1544 GDD. Stephanitis: 
120+ GDD. 

3  NA 

dimethoate (on 
azalea) (Cygon 
2E, Dimethoate 

4EC, Clean Crop 
Dimethoate 400, 

4E) 

3 spray .5 lb./100 gal. 
water 

Corythuca: mid-May. Again in 
mid-July, 239–363 GDD. Again 
1266–1544 GDD. Stephanitis: 
120+ GDD. 

3  48 

imidacloprid 
(containers) 

(Marathon 1% 
Granular) 

<1 bulk or 
topical 

.008-.09 
lb./cu. yd. 
(bulk); 
.00035-.0215 
oz./pot 
(topical) 

Corythuca: mid-May. Again in 
mid-July, 239–363 GDD. Again 
1266–1544 GDD. Stephanitis: 
120+ GDD. Fall or early spring 
soil treatment has also been 
effective. 

3  12 

imidacloprid 
(containers) 

(Marathon 60 WP) 
<1 soil 

drench 
.0002-.0014 
oz./pot 

Corythuca: mid-May. Again in 
mid-July, 239–363 GDD. Again 
1266–1544 GDD. Stephanitis: 
120+ GDD. Fall or early spring 
soil treatment has also been 
effective. 

3  12 

lambda- 
cyhalothrin 

(Scimitar GC 0.88 
EC) 

<1 spray 
.01-.03 
lb./100 gal. 
water 

Corythuca: mid-May. Again in 
mid-July, 239–363 GDD. Again 
1266–1544 GDD. Stephanitis: 
120+ GDD. 

3  24 

permethrin (Astro 
3.2E) <1 spray or 

broadcast 

.1-.2 lbs./100 
gal. water or 
.1-.2 lbs./acre 

Corythuca: mid-May. Again in 
mid-July, 239–363 GDD. Again 
1266–1544 GDD. Stephanitis: 
120+ GDD. 

3  12 

 
8. Oriental Beetle (Exomala orientalis) 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Oriental beetle larvae cause significant damage to plants. Roots are eaten and crowns girdled. 
Foliage yellows and becomes wilted. Adult feeding on leaves is not quite as serious. 
% Acres Affected:  
Pest Life Cycles: Partially-grown larvae hibernate deep in the soil, surfacing in the spring and feeding until fully 
grown. Pupation takes place in early June. New adults start to appear in early July and continue to appear through 
August. Eggs are deposited in the soil and newly hatched larvae feed and grow until cold weather. When cold 
weather sets in, they dig down into the soil to depths near 1 foot where they overwinter. There is one generation per 
year. 
Timing of Control: Mid- to late-August is ideal. Spring treatments can provide some control, although grubs are 
larger and treatment is less likely to be effective. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Infestations tend to be spotty in field- and container-grown plants. Treatment with nematodes has had 
little success in container-grown plants. 
Chemical Controls for Oriental Beetle:  
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Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

bifenthrin (Talstar 
Nursery 

Flowables) 
<1 spray .5-.1 lb./100 

gal. water Mid- to late-August is ideal. 1  12 

chlorpyrifos 
(DuraGuard, 

Dursban 50W) 
<1 spray .05-.1 oz./gal. Mid- to late-August is ideal. 1+  24 

imidacloprid 
(containers) 

(Marathon 1% 
Granular) 

10 bulk or 
topical 

.008-.09 
lb./cu. yd. 
(bulk); 
.00035-.0215 
oz./pot 
(topical) 

Mid- to late-August is ideal. 1+  12 

imidacloprid 
(containers) 

(Marathon 60 WP, 
Marathon II) 

10 soil 
drench 

.0002-.0014 
oz./pot Mid- to late-August is ideal. 1+  12 

imidacloprid 
(containers) 

(Marathon 1% 
Granular) 

5 banded 
.45 oz./1000 
ft. of row or 
3000 sq. ft. 

Mid- to late-August is ideal. 1+  12 

imidacloprid 
(containers) 

(Marathon 60 WP) 
5 broadcast 

spray 
.42 oz./1000 
ft. of row or 
3000 sq. ft 

Mid- to late-August is ideal. 1+  12 

 
9. Rhododendron Gall Midge 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Distorted or deformed foliage. 
% Acres Affected:  
Pest Life Cycles: The insect normally overwinters in the soil as prepupa with pupation occurring in the spring. Midge 
emergence is closely synchronized with the spring phonological development of the host plant. Peak emergence 
probably occurs during full flower bloom or as vegetative buds begin to swell. Since rhododendrons often produce 
second and occasionally third flushes of flowers, two additional generations of midges may occur. Eggs are most 
often deposited on the underside or rolled edges of leaves as soon as they are free from bud scales but before the 
leaves have fully separated from each other. Eggs hatch within 3 days and the larvae seek out the undersurface of the 
leaf to begin feeding. The larva matures in about 7 days and then drops to the ground and burrows into loose soil 
where is makes a flimsy silk cocoon. 
Timing of Control: Mid- to late May, 192–363 GDD, PPI-redbud, ruby horse chestnut. Apply at foliar budbreak. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Open-grown plants and those with good air circulation are less susceptible 
to injury. 
Biological Control Practices: Natural enemies not studied. 
Post-Harvest Control Practices:  
Other Issues: Rhododendron catawbiense and hybrids, R. ponticum and R. maximum, are hosts. 
Chemical Controls for Rhododendron Gall Midge:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
5 spray 1 lb./acre 

Mid- to late May, 192–363 
GDD, PPI-redbud, ruby horse 
chestnut. Apply at foliar 

1+  12 
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budbreak. 

chlorpyrifos 3 spray 1 lb./100 gal. 
water 

Mid- to late May, 192–363 
GDD, PPI-redbud, ruby horse 
chestnut. Apply at foliar 
budbreak. 

1  12 

spinosad 
(Conserve 1SC) <1 spray .09 lb./100 

gal. water 

Mid- to late May, 192–363 
GDD, PPI-redbud, ruby horse 
chestnut. Apply at foliar 
budbreak. 

1+  4 

 
10. Rhododendron Borer 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Rhododendron is the preferred host, but deciduous azaleas and mountain laurel are also attacked. 
Initial symptoms are progressive foliage color changes from loss of sheen, to pale green, to olive and finally yellow.  
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Larval boring causes bark to crack, exposing tunnels and frass. Heavy infestations cause girdling of limbs, wilting, 
and branch dieback. Plant may appear drought-stressed. Holes in bark often at limb crotches. 
% Acres Affected:  
Pest Life Cycles: Adults of this insect are clearwing moths. They are about 6mm long with wings folded. Adults are 
primarily black with various white and yellow markings including three gold abdominal bands. Wingspan is from 10 
to 15mm. Mature larvae are 12 to 15mm long, and white with a brown head. They have five pairs of abdominal 
prolegs. Pupation takes place in the spring and adults appear in May and June. Eggs are laid on bark, and young 
larvae bore into the stems. Larvae overwinter in tunnels in branches. There is one generation a year. 
Timing of Control: Mid-May, 192–298 GDD, PPI-redbud. Again during second week of June, 533–707 GDD, PPI–
cranberry bush. Sex pheromone traps may be useful to provide spray timing data. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Prune out and destroy damaged and wilting branches in early spring or at 
the end of the summer. 
Biological Control Practices: To control larvae, spray Steinernema carpocapsae into cracks and holes in limbs where 
frass can be observed. 
Post-Harvest Control Practices:  
Other Issues: Make a special effort to spray branches. Spray 10 days after first emergence of adult borers. Repeat 
application if borers are still trapped six weeks later. 

Chemical Controls for Rhododendron Borer:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

5 spray 
.0285 
lbs./gal. 
water 

Mid-May, 192–298 GDD, PPI-
redbud. Again during second 
week of June, 533–707 GDD, 
PPI–cranberry bush. 

2  12 

chlorpyrifos 
(Dursban TNP) 5 spray 1 lb./100 gal. 

water 

Mid-May, 192–298 GDD, PPI-
redbud. Again during second 
week of June, 533–707 GDD, 
PPI–cranberry bush. 

2  12 

permethrin (Astro 
3.2E) <1 spray 

.8-1.6 
lbs./100 gal. 
water 

Mid-May, 192–298 GDD, PPI-
redbud. Again during second 
week of June, 533–707 GDD, 
PPI–cranberry bush. 

2  12 

 
11. Southern Red Mite 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: This mite occurs commonly on azalea, holly(especially I. crenata convexa), mountain laurel, and 
rhododendron. In light infestations, the mites, which feed by sucking sap from leaves, cause white stipples, 
concentrated usually on the underside of leaves along the leaf midrib. In heavier infestations, the stippling appears on 
both upper and lower leaf surfaces and the leaves turn brown or gray and die. Large numbers of egg shells and shed 
skins give leaf surfaces a dusty appearance. Leaf distortions may occur on young expanding leaves. Most damage 
occurs during cool weather. 
% Acres Affected:  
Pest Life Cycles: Southern red mites pass through a larval stage and a series of nymphal stages before they mature 
into adults. Adults are minute, eight-legged, reddish or purplish mites. This mite prefers cooler weather. It attains its 
largest population levels in spring and fall. Most of its activity occurs at this time as well. Eggs overwinter on the 
underside of leaves. There are several generations a year. 
Timing of Control: April for dormant treatment, 7–91 GDD, PPI-redbud. Again 618–802 GDD, PPI–Japanese tree 
lilac. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
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Biological Control Practices: Predators effective except under outbreak conditions. 
Post-Harvest Control Practices:  
Other Issues: Tap leaves over white paper. Spray thoroughly if 10 mites or more per tap. Oil can be used for dormant 
and verdant treatments. 
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Chemical Controls for Southern Red Mite:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

abamectin  
(Avid 0.15 EC) 5 spray .005 lbs./100 

gal. water 

April for dormant treatment, 
7–91 GDD, PPI-redbud. Again 
618–802 GDD, PPI–Japanese 
tree lilac. 

2  12 

bifenazate 
(Floramite) 5 spray 1-2 oz./100 

gal. water 

April for dormant treatment, 
7–91 GDD, PPI-redbud. Again 
618–802 GDD, PPI–Japanese 
tree lilac. Spot treatments as 
necessary. 

2  4 

bifenthrin (Talstar 
Nursery Flowables, 
Talstar-N Nursery 

Flowable) 

<1 spray 
.05-.10 
lb./100 gal. 
water 

April for dormant treatment, 
7–91 GDD, PPI-redbud. Again 
618–802 GDD, PPI–Japanese 
tree lilac. 

2  12 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

<1 spray .0078 lbs./3 
gal. water 

April for dormant treatment, 
7–91 GDD, PPI-redbud. Again 
618–802 GDD, PPI–Japanese 
tree lilac. 

2  12 

chlorpyrifos 
(Dursban TNP) <1 spray .5 lb./100 gal. 

water 

April for dormant treatment, 
7–91 GDD, PPI-redbud. Again 
618–802 GDD, PPI–Japanese 
tree lilac. 

2  12 

fluvalinate 
(Mavrik Aquaflow 

2F) 
5 spray .6-.16 lb./100 

gal. water 

April for dormant treatment, 
7–91 GDD, PPI-redbud. Again 
618–802 GDD, PPI–Japanese 
tree lilac. 

2  12 

hexythiazox 
(Hexygon DF) 5 spray 

.03-.06 
lb./100 gal. 
water 

April for dormant treatment, 
7–91 GDD, PPI-redbud. Again 
618–802 GDD, PPI–Japanese 
tree lilac. 

2  12 

horticultural oil 
(refined 

petroleum 
distillate) 

10 
spray 

(dormant 
or foliar) 

.99-2.9 
gal./100 gal. 
water 

April for dormant treatment, 
7–91 GDD, PPI-redbud. Again 
618–802 GDD, PPI–Japanese 
tree lilac. 

2  4 

insecticidal soap 
(potassium salts 

of fatty acids) (M-
Pede 49%, 
Olympic 

Insecticidal Soap 
49.52%) 

5 spray, 
drench 

.5-1 gal./100 
gal. water 

April for dormant treatment, 
7–91 GDD, PPI-redbud. Again 
618–802 GDD, PPI–Japanese 
tree lilac. 

2  12 

pyridaben 
(Sanmite 75WP) <1 spray 3 oz./100 gal. 

water 

April for dormant treatment, 
7–91 GDD, PPI-redbud. Again 
618–802 GDD, PPI–Japanese 
tree lilac. 

2  12 

 
12. Twospotted Spider Mite 

Type of Pest: Insect 
Frequency of Occurrence: Annually  
Damage Caused: Stippled foliage, webbing in heavy infestations.  
% Acres Affected:  
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Pest Life Cycles: The twospotted spider mite, Tetranychus urticae (Koch), is green or greenish yellow with two lateral 
dark spots that are visible when the mite is viewed from above. Overwintering females are orange to orange-red and 
hibernate in ground litter or under bark of shrubs and trees. Their spots may vary in intensity depending on how 
recently the mite has molted. The spots result from internal accumulation of waste food; hence, recently molted mites 
may lack or have very faint spots. The twospotted mite feeds and reproduces whenever conditions are favorable for 
plant growth, from earliest spring to late fall. Warm and hot weather favors rapid development and increased feeding 
and reproduction. At 75°F, for example, development from egg hatch to adults takes only 5 days. A female lives 2 to 4 
weeks and produces about 100 to 300 eggs. 
Timing of Control: Late May through mid-June, 363–618 GDD, PPI–Tatarian honeysuckle. Again mid-July through 
mid-August, 1300–2000 GDD, PPI–butterfly bush. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices: There are no known insect parasites of mites, but mites are susceptible to fungal and 
viral diseases. Insect and mite predators are the most important group of natural enemies. A number of mites prey on 
spider mites, most notably species in the family Phytoseiidae. They have been used as effective biological control 
agents for mite pests in greenhouses and on some crops. Amblyseius faliacis (Garman), a phytoseiid mite, has been 
shown to be a particularly effective predator in nurseries, partly because of its ability to develop resistance to 
commonly used organophosphate insecticides. Insect predators include lady beetles and certain thrips, true bugs, and 
lacewing larvae. Stethorus species, for example, round black lady beetles about 1 mm long, are capable of virtually 
eliminating spider mite populations but usually only after mite populations have peaked and mite damage is severe.  
Post-Harvest Control Practices:  
Other Issues: Applying pesticides against mites after damage is severe (and, presumably, when populations of 
natural enemies are high) is especially deleterious to lady beetles and other predators. Some of the more recent 
pesticides are not as destructive to predaceous mites as they are to predaceous insects. Monitor plants to check for 
resurgence of twospotted mites after treatment.  
Chemical Controls for Twospotted Spider Mite:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

abamectin  
(Avid 0.15 EC) 3 spray .005 lbs./100 

gal. water 

Late May through mid-June, 
363–618 GDD, PPI–Tatarian 
honeysuckle. Again mid-July 
through mid-August, 1300–
2000 GDD, PPI–butterfly bush. 

2  12 

bifenthrin (Talstar 
Nursery Flowables, 
Talstar-N Nursery 

Flowable) 

<1 spray 
.05-.10 
lb./100 gal. 
water 

Late May through mid-June, 
363–618 GDD, PPI–Tatarian 
honeysuckle. Again mid-July 
through mid-August, 1300–
2000 GDD, PPI–butterfly bush. 

2  12 

chlorpyrifos 
(Dursban TNP) <1 spray 

.25-.5 
lbs./100 gal. 
water 

Late May through mid-June, 
363–618 GDD, PPI–Tatarian 
honeysuckle. Again mid-July 
through mid-August, 1300–
2000 GDD, PPI–butterfly bush. 

2  12 

chlorpyrifos 
(DuraGuard) <1 spray .05-.1 oz./gal. 

Late May through mid-June, 
363–618 GDD, PPI–Tatarian 
honeysuckle. Again mid-July 
through mid-August, 1300–
2000 GDD, PPI–butterfly bush. 

2  24 

diazinon (DZN 
Diazinon 50W, 
DZN Diazinon 

AG500) 

<1 spray .5 lbs./100 
gal. water 

Late May through mid-June, 
363–618 GDD, PPI–Tatarian 
honeysuckle. Again mid-July 
through mid-August, 1300–
2000 GDD, PPI–butterfly bush. 

2  12 

diazinon (DZN <1 spray 7.4 fl. oz./100 Late May through mid-June, 2  12 
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Diazinon AG600 

WBC) 
gal. water 363–618 GDD, PPI–Tatarian 

honeysuckle. Again mid-July 
through mid-August, 1300–
2000 GDD, PPI–butterfly bush. 

dicofol (Kelthane 
35 WP, Kelthane 

T/O 50W) 
5 spray 

.25-.5 
lbs./100 gal. 
water 

Late May through mid-June, 
363–618 GDD, PPI–Tatarian 
honeysuckle. Again mid-July 
through mid-August, 1300–
2000 GDD, PPI–butterfly bush. 

2  12 

bifenazate 
(Floramite) 5 spray 1-2 oz./100 

gal. 

Late May through mid-June, 
363-618 GDD, PPI – Tatarian 
honeysuckle. Again mid-July 
through mid-August, 1300-
2000 GDD, PPI-butterfly bush. 

2  4 

fluvalinate 
(Mavrik Aquaflow 

2F) 
5 spray .6-.16 lb./100 

gal. water 

Late May through mid-June, 
363–618 GDD, PPI–Tatarian 
honeysuckle. Again mid-July 
through mid-August, 1300–
2000 GDD, PPI–butterfly bush. 

2  12 

hexythiazox 
(Hexygon DF) 5 spray 

.03-.06 
lb./100 gal. 
water 

Late May through mid-June, 
363–618 GDD, PPI–Tatarian 
honeysuckle. Again mid-July 
through mid-August, 1300–
2000 GDD, PPI–butterfly bush. 

2  12 

horticultural oil 
(refined 

petroleum 
distillate) 

10 
spray 

(dormant 
or foliar) 

.99-2.9 
gal./100 gal. 
water 

Late May through mid-June, 
363–618 GDD, PPI–Tatarian 
honeysuckle. Again mid-July 
through mid-August, 1300–
2000 GDD, PPI–butterfly bush. 

2  4 

insecticidal soap 
(potassium salts 

of fatty acids) (M-
Pede 49%, 
Olympic 

Insecticidal Soap 
49.52%) 

<1 spray, 
drench 

.5-1 gal./100 
gal. water 

Late May through mid-June, 
363–618 GDD, PPI–Tatarian 
honeysuckle. Again mid-July 
through mid-August, 1300–
2000 GDD, PPI–butterfly bush. 

2  12 

lambda- 
cyhalothrin 

(Scimitar GC 0.88 
EC) 

<1 spray 
.02-.03 
lb./100 gal. 
water 

Late May through mid-June, 
363–618 GDD, PPI–Tatarian 
honeysuckle. Again mid-July 
through mid-August, 1300–
2000 GDD, PPI–butterfly bush. 

2  24 

pyridaben 
(Sanmite 75WP) <1 spray 3 oz./100 gal. 

water 

Late May through mid-June, 
363–618 GDD, PPI–Tatarian 
honeysuckle. Again mid-July 
through mid-August, 1300–
2000 GDD, PPI–butterfly bush. 

2  12 

 
B. Less Common 
 
1. Boxwood Leafminer 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Hosts include most boxwood species. Larval feeding in leaf tissue causes blister-like blotch 
leafmines to appear on the undersurface of leaves. Heavily infested leaves may yellow and drop prematurely. 
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Yellowish mines most noticeable on undersurface of leaves. 
% Acres Affected:  
Pest Life Cycles: Adults are 2 to 3mm long, yellowish orange colored, gall midges. Larvae are yellow. Pupae are 
orange. Overwintered larvae pupate and emerge as adults in May. Females lay eggs deep within leaf tissue. Larvae 
develop slowly in leaf mines during the summer. Larvae overwinter in leafmines. There is one generation a year. 
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Timing of Control: First two weeks in June, 448–700 GDD, PPI–Kousa dogwood, beautybush. Apply imidacloprid 
soil drench or injection in late summer. Abamectin applied when flies are active has reportedly worked well. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Plant resistant species of boxwood 
Biological Control Practices: Few parasites are available. 
Post-Harvest Control Practices:  
Other Issues:  
Chemical Controls for Boxwood Leafminer:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

abamectin  
(Avid 0.15 EC) <1 spray .009 lbs./100 

gal. water 

Apply when flies are active. 
First two weeks in June, 448–
700 GDD, PPI–Kousa 
dogwood, beautybush. 

1+  12 

bifenthrin (Talstar 
Nursery Flowables, 
Talstar-N Nursery 

Flowable) 

<1 spray 
.05-.10 
lb./100 gal. 
water 

First two weeks in June, 448–
700 GDD, PPI–Kousa 
dogwood, beautybush. 

1  12 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
<1 spray 1 lb./acre 

First two weeks in June, 448–
700 GDD, PPI–Kousa 
dogwood, beautybush. 

1+  12 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

<1 spray .0285 lbs./3 
gal. water 

First two weeks in June, 448–
700 GDD, PPI–Kousa 
dogwood, beautybush. 

1+  12 

chlorpyrifos 
(Dursban TNP) <1 spray 1 lb./100 gal. 

water 

First two weeks in June, 448–
700 GDD, PPI–Kousa 
dogwood, beautybush. 

1  12 

chlorpyrifos 
(DuraGuard) <1 spray .05-.1 oz./gal. 

First two weeks in June, 448–
700 GDD, PPI–Kousa 
dogwood, beautybush. 

1+  24 

diazinon (DZN 
Diazinon 50W, 
DZN Diazinon 

AG500, Knox-Out 
GH 2FM, Knox-
Out NL 2 FM) 

<1 spray 
.5-1.5 
lbs./100 gal. 
water 

First two weeks in June, 448–
700 GDD, PPI–Kousa 
dogwood, beautybush. 

1+  12 

diazinon (DZN 
Diazinon AG600 

WBC) 
<1 spray 7.4 fl. oz./100 

gal. water 

First two weeks in June, 448–
700 GDD, PPI–Kousa 
dogwood, beautybush. 

1+  12 

dimethoate 
(Cygon 2E, 

Dimethoate 4EC, 
Clean Crop 

Dimethoate 400, 
4E) 

<1 spray .5 lb./100 gal. 
water 

First two weeks in June, 448–
700 GDD, PPI–Kousa 
dogwood, beautybush. 

1  48 

imidacloprid 
(containers) 

(Marathon 1% 
Granular) 

<1 bulk or 
topical 

.008-.09 
lb./cu. yd. 
(bulk); 
.00035-.0215 
oz./pot 
(topical) 

First two weeks in June, 448–
700 GDD, PPI–Kousa 
dogwood, beautybush. 

1+  12 

imidacloprid 
(containers) <1 soil 

drench 
.0002-.0014 
oz./pot 

Apply soil drench in late 
summer. 1  12 
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(Marathon 60 WP) 

malathion 
(Malathion 8 

Flowable, 
Malathion 5EC) 

<1 spray 1.25 lb./100 
gal. water 

First two weeks in June, 448–
700 GDD, PPI–Kousa 
dogwood, beautybush. 

1  12 

malathion 
(Malathion 50EC) <1 spray 8.3 fl. oz./100 

gal. water 

First two weeks in June, 448–
700 GDD, PPI–Kousa 
dogwood, beautybush. 

1  12 

permethrin (Astro 
3.2E) <1 spray or 

broadcast 

.1-.2 lbs./100 
gal. water or 
.1-.2 lbs./acre 

First two weeks in June, 448–
700 GDD, PPI–Kousa 
dogwood, beautybush. 

1+  12 

 
2. Boxwood Mite 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Hosts include common, English, and European boxwood. Adult feeding causes leaf stippling, 
which may vary depending upon the severity of the infestation, from yellow to brown. This may lead to premature 
leaf drop in serious cases.  
% Acres Affected:  
Pest Life Cycles: Adults are minute, tan colored mites whose long legs give them a somewhat spider-like appearance. 
Immatures are smaller, but, otherwise, similar. Eggs change from light yellowish green to dark yellowish brown as 
they approach hatching. Eggs of the first generation hatch in May and mites feed on both the upper and lower surface 
of the leaf. Eggs overwinter on the underside of leaves. There are several generations a year. 
Timing of Control: First two weeks in May, 245–600 GDD. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Japanese boxwood seems to be less susceptible to this mite and might 
replace species more prone to attack. 
Biological Control Practices: Few parasites are available. 
Post-Harvest Control Practices:  
Other Issues:  
Chemical Controls for Boxwood Mite:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

abamectin  
(Avid 0.15 EC) <1 spray .005 lbs./100 

gal. water 
First two weeks in May, 245-
600 GDD. 1+  12 

bifenthrin (Talstar 
Nursery Flowables, 
Talstar-N Nursery 

Flowable) 

<1 spray 
.05-.10 
lb./100 gal. 
water 

First two weeks in May, 245-
600 GDD. 1  12 

dimethoate 
(Cygon 2E, 

Dimethoate 4EC, 
Clean Crop 

Dimethoate 400, 
4E) 

<1 spray .5 lb./100 gal. 
water 

First two weeks in May, 245-
600 GDD. 1  48 

fluvalinate 
(Mavrik Aquaflow 

2F) 
<1 spray .6-.16 lb./100 

gal. water 
First two weeks in May, 245-
600 GDD. 1+  12 

hexythiazox 
(Hexygon DF) <1 spray 

.03-.06 
lb./100 gal. 
water 

First two weeks in May, 245-
600 GDD. 1+  12 

horticultural oil 
(refined <1 spray 

(dormant 
.99-2.9 
gal./100 gal. 

First two weeks in May, 245-
600 GDD. 1+  4 
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petroleum 
distillate) 

or foliar) water 

insecticidal soap 
(potassium salts 

of fatty acids) (M-
Pede 49%, 
Olympic 

Insecticidal Soap 
49.52%) 

<1 spray, 
drench 

.5-1 gal./100 
gal. water 

First two weeks in May, 245-
600 GDD. 1  12 

malathion 
(Malathion 8 

Flowable, 
Malathion 5EC) 

<1 spray .9-1 lb./100 
gal. water 

First two weeks in May, 245-
600 GDD. 1  12 

 
3. Boxwood Psyllid 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Hosts include boxwood with the American boxwood being the most seriously infested variety. 
Larvae developing on expanding terminal leaves cause upward leaf cupping. 
% Acres Affected:  
Pest Life Cycles: Adults are about 3mm long. They are light green in color and hold their wings over their abdomen 
in an inverted V shape. Larvae are green but produce a white waxy secretion that partially covers their body. Eggs 
hatch as buds open in spring. Larvae appear in May, adults in late May and June. The latter become airborne by 
jumping from leaves. There is one generation a year. Orange colored eggs overwinter under bud scales. 
Timing of Control: Late May, 290–440 GDD, PPI-Laburnum alpinum, ruby horse chestnut. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: English boxwoods are more rarely suffer serious damage by this psyllid. 
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Leaf symptom remains for about two years.  
Chemical Controls for Boxwood Psyllid:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
<1 spray 1 lb./acre 

Late May, 290–440 GDD, PPI-
Laburnum alpinum, ruby horse 
chestnut. 

1+  12 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

<1 spray .0078 lbs./3 
gal. water 

Late May, 290–440 GDD, PPI-
Laburnum alpinum, ruby horse 
chestnut. 

1+  12 

chlorpyrifos 
(Dursban TNP) <1 spray .25-.5 lb./100 

gal. water 

Late May, 290–440 GDD, PPI-
Laburnum alpinum, ruby horse 
chestnut. 

1  12 

insecticidal soap 
(potassium salts 

of fatty acids) (M-
Pede 49%, 
Olympic 

Insecticidal Soap 
49.52%) 

<1 spray, 
drench 

.5-1 gal./100 
gal. water 

Late May, 290–440 GDD, PPI-
Laburnum alpinum, ruby horse 
chestnut. 

1  12 

 
4. Fruittree Leafroller (Azalea Leaftier) 

Type of Pest: Insect 
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Frequency of Occurrence: Annually 
Damage Caused: Shredded, tattered and rolled leaves.  
% Acres Affected:  
Pest Life Cycles: The fruittree leafroller overwinters as an egg and hatches into tiny larvae in the spring. Hatch occurs 
from March to as late as mid-May. Larvae feed on leaves for about a month and then pupate in a cocoon formed from 
a rolled leaf or similar type of shelter. In about a week, the adult emerges from the pupa. The adult moth only lives 
for about a week, in which they mate and lay eggs. Moths fly from May to June and fly for about 3 weeks. One 
generation per year is usually produced. 
Timing of Control: Late May to early June, 300-618 GDD. Pheromone traps useful for monitoring. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices: Important egg and pupal parasites exist. 
Post-Harvest Control Practices:  
Other Issues: Larvae make use of silk to construct shelters and avoid predators.  
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Chemical Controls for Fruittree Leafroller (Azalea Leaftier):  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

acephate  
(Orthene TT&O 

97, Orthene TT&O 
75, Address T/O 
75S Address 75 

WSP) 

5 spray .25 lb./100 
gal. water 

Late May to early June, 300-
618 GDD. 1  24 

Bacillus 
thuringiensis 

subsp. kurstaki 
(Dipel Pro DF) 

<1 spray 
.026-.103 
lbs./100 gal. 
water 

Late May to early June, 300-
618 GDD. 1  4 

Bacillus 
thuringiensis 

subsp. kurstaki 
(Crymax WDG, 

Javelin WG) 

<1 spray .009-.3 
lbs./acre 

Late May to early June, 300-
618 GDD. 1  4 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
5 spray 1 lb./acre Late May to early June, 300-

618 GDD. 1+  12 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

<1 spray .0078 lbs./3 
gal. water 

Late May to early June, 300-
618 GDD. 1+  12 

chlorpyrifos 
(Dursban TNP) <1 spray .25-.5 lb./100 

gal. water 
Late May to early June, 300-
618 GDD. 1  12 

cyfluthrin 
(Decathlon 20 WP) <1 spray .38 oz./100 

gal. 
Late May to early June, 300-
618 GDD. 1  NA 

horticultural oil 
(refined 

petroleum 
distillate) 

<1 
spray 

(dormant 
or foliar) 

.99-2.9 
gal./100 gal. 
water 

Late May to early June, 300-
618 GDD. 1+  4 

permethrin (Astro 
3.2E) <1 spray or 

broadcast 

.1-.2 lbs./100 
gal. water or 
.1-.2 lbs./acre 

Late May to early June, 300-
618 GDD. 1+  12 

 
 
Pest Information: Diseases 
 
A. Most Common 
 
1. Azalea Gall (Exobasidium vaccinii) 

Type of Pest: Fungus 
Frequency of Occurrence: Annually/Perennially 
Damage Caused: Causes swollen shoots, stem galls, brooms, red-leaf disorders from perennial infections, red or 
yellow leaf spots and annual galls of buds, leaves and flower parts. Damage can vary between plant species. 
% Acres Affected:  
Disease Cycle: The fungi that cause leaf spotting or galls develop annually in buds, leaves, or flowers during plant 
growth. The fungi produce localized intercellular mycelium that takes its nourishment from lobed absorbing 
structures called haustoria that are formed within the plant cells. In late spring to mid-summer, basidia emerge from 
between epidermal cells, rupture the cuticle and produce basidiospores that are distributed by air current. After 
sporulation, diseased leaves or spots will slowly degenerate. Basidiospores will germinate on wet surfaces and can 
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cause new infection by hyphae penetrating young leaves and stems directly. Conidia that are distributed by water 
also are infectious. Basidiospores commonly germinate by budding and cause more spores on uninfected plant 
surfaces. It is unknown if this reproduction continues. Overwintering takes place in buds where infected plant parts 
develop.  
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 A second variation on the disease cycle is the same as described above, only the mycelium become perennial. 
These may be localized causing stem galls and brooms or become systemic. Perennial mycelium infects buds and then 
infects any plant parts that grow from them. The spore-producing layer forms on the lower surfaces of diseased 
leaves or on hornlike protrusions that develop annually from stem galls. 
Timing of Control: Three applications at 10- to 14-day intervals beginning at bud break. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Pick and destroy galls. 
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Resistance management is extremely important when using chemicals to control diseases. Chemicals 
that have different active ingredients should be used in rotation to help prevent chemical resistance from developing. 
Chemical Controls for Azalea Gall (Exobasidium vaccinii): 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

triadimefon 
(Bayleton 50 T/O, 

Lesco Systemic 
Fungicide w/ 50% 

Bayleton) 

<1 foliar 
spray 

2.75 oz. in 
275 gal. 
water 

Apply three times at 10- to 14-
day intervals beginning at bud 
break. 

3  12 

triadimefon 
(Strike 25 WDG) 5 foliar 

spray 
.5 oz. in 50 
gal. water 

Apply three times at 10- to 14-
day intervals beginning at bud 
break. 

3  12 

 
2. Canker and Dieback (Botryosphaeria ribis = Botryosphaeria dothidea) 

Type of Pest: Fungus 
Frequency of Occurrence: Bi-annually 
Damage Caused: This fungus causes leaf blight and dieback of rhododendron and azaleas. Usually diseased twigs 
will die, but trunks and larger branches contain the pathogen inside of unnoticeable cankers. Survival of small 
branches depends on the number of lesions, their closeness to each other and the degree of vigor before infection. 
% Acres Affected:  
Disease Cycle: Small circular spots or “blisters” usually appear on the twigs in late June or July. The spots enlarge, 
become somewhat sunken, and are filled with a watery fluid. The watery blisters rupture, allowing the sticky liquid 
to ooze over the bark. The fungus usually grows rapidly through the wet tissues to form somewhat sunken, girdling, 
dark-colored lesions that extend to the cambium. Under favorable conditions, several cankers may fuse and girdle 
large branches, killing them. On older cankers, the papery outer bark sloughs off with the underlying tissue, often 
appearing slimy. The cankers stop growing in the fall and may split along the edges. Rings of minute, black, spore-
producing bodies (pycnidia and perithecia) are formed on the surface of the lesions or under the papery outer bark. 
The following spring, the canker may be corked off and become inactive, or it may resume growth and produce 
spores (conidia) periodically throughout the summer. The conidia serve as the principal source of infection. 

The Botryosphaeria fungus survives the winter as black pycnidia and perithecia in wart-like stromata on living and 
dead cankered limbs. Wounds or breaks in the cuticle are necessary for infection. The perithecia forcibly discharge 
ascospores during spring rains, while the conidia produced within the pycnidia ooze out in tremendous numbers and 
are washed and rain-splashed to other parts of the plant. The spread of the conidia may continue throughout the 
summer. Botryosphaeria canker and dieback is favored by any condition that reduces plant vigor, including drought, 
high summer temperatures, winter injury, sunscald, poor pruning practices, and low or unbalanced nutrition. When 
soil moisture is adequate and the plants are vigorous, the cankers on twigs and limbs may be sloughed off, exposing 
healthy tissue underneath. 
Timing of Control: Apply chemicals when needed. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Prune and destroy affected branches, disinfecting tools carefully between 
cuts. Avoid injuring plant. Planting disease resistant varieties can also reduce changes for disease infestations. 
Biological Control Practices:  
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Post-Harvest Control Practices:  
Other Issues: Resistance management is extremely important when using chemicals to control diseases. Chemicals 
that have different active ingredients should be used in rotation to help prevent chemical resistance from developing. 
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Chemical Controls for Canker and Dieback (Botryosphaeria ribis = Botryosphaeria dothidea): 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

mancozeb 
(Protect T/O) 5 spray 

.75-1.5 
lbs./100 gal. 
water 

As needed according to label 
directions. 1+  24 

 
3. Fire Blight (Erwinia amylovora) 

Type of Pest: Bacteria 
Frequency of Occurrence: Annually 
Damage Caused: Blossom infections usually are first noticed when the flowers wilt and turn brown to black. The 
infection often progresses into the spur, leaving the entire cluster blighted. If the infection continues into the branch, 
the branch could be girdled, and everything distal to that point would wilt.  
 Blighted shoots often show a characteristic "shepherd's crook". The wilted leaves and shoots turn brown to 
black, taking on a scorched appearance. The dead leaves remain clinging to the stem. The advance of the lesion down 
the shoot into the branch progresses rapidly, leaving the bark sunken and blackened and killing the side branches as 
it goes.  
 The advance of cankers down the branches and trunk can usually be seen by discoloration of the inner bark 
tissues well ahead of the externally visible discoloration. The margins of the canker are indefinite at first, but late in 
the season the margin will become more sharply defined. Bacterial ooze often can be seen emanating from lenticels or 
small cracks in the bark. 
% Acres Affected:  
Disease Cycle: The bacteria overwinter near the margins of cankers formed the previous season on twigs, branches 
and trunks of the plant. The bacteria actually carry over and become active again on only a small proportion of the 
cankers. They are more likely to overwinter on smooth margined (or indeterminate) cankers than on rough margined 
(or determinate) cankers.  
 In the spring as plant growth starts, the bacteria begin to multiply and are forced through the surface of the 
bark in droplets of gelatinous ooze. The ooze, containing millions of bacteria, is attractive to many kinds of insects, 
particularly flies and ants. Insects with small amounts of ooze clinging to their bodies may then visit open blossoms 
and thus transmit the bacteria to a new site favorable for their multiplication. The ooze is also soluble in water, and 
the bacteria from the oozing cankers can also be splashed about by falling or wind-driven rain.  
 In the spring, the bacteria are spread by insects and rain, and some come to land in the nectaries of the 
blossoms. Here, given favorable weather conditions, they multiply rapidly as epiphytes, utilizing the sugars exuded 
by the nectaries. Once the population of bacteria is high enough, they invade the blossom tissues, where they quickly 
fill the intercellular spaces and ooze out of the infected tissues again in tiny droplets. Bees and other insects visiting 
flowers come in contact with this ooze and carry the bacteria from flower to flower. Hundreds of blossoms can thus 
become infected in a very short period of time, and given the right environmental conditions the results can be 
devastating.  
 Relative humidity and temperature are the two most important environmental factors affecting blossom 
infection. High relative humidity (above 60%) or free moisture is necessary for infection to take place. Blossom 
infection can occur at temperatures above 13°C (55°F), while 27°C (80°F) is considered optimal. Above 32°C (90°F) 
infection is not likely to occur. The build-up of bacterial populations during bloom usually leads to vegetative shoot 
infections later on in the summer. Bacteria splashed around by rain can enter succulent, new shoots through stomata 
or lenticels during extended rainy periods. More commonly the bacteria enter through small wounds provided by 
insects, wind whip, or hail. A small amount of blossom infection can explode into a severe situation following a 
hailstorm.  
 Another means of initiating vegetative shoot infections, of the tree, is by aphids. They can carry the bacteria on 
their mouthparts, but more commonly they simply provide a wound for entry of bacteria that have been 
disseminated by rain.  
 The real destruction of fire blight results from the extension of the lesion, both from blossom infections and 
vegetative shoot infections. The bacteria advance downward, killing bark tissues as they go. A shoot infection that 
progresses to a branch will likely advance to girdle the branch, killing everything above that point. The rate at which 
the lesion advances varies widely from one cultivar to another.  
 The extent of lesion development is dependent on the environment and on the physiological state of the 
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infected tissues. Temperature is the most important environmental factor, 27°C (80°F) being optimum. Canker 
extension is much more rapid on succulent new growth than on older tissues. Factors that promote vigorous or late 
growth, such as excessive nitrogen fertilization, generally enhance the severity of fire blight. 
Timing of Control: Spray three times at 10- to 14-day intervals beginning when plants start to flower. 
Yield Losses:  
Regional Differences:  



 

Version: 06-22-04 

Crop Profile: Nursery Ornamentals – 196
Cultural and Physical Control Practices: Prune out diseased parts when plants are dry, disinfecting tools between 
cuts. Make cuts several inches below visible limits of infection. Remove worthless pear, apple and quince from the 
vicinity. Plant fire blight resistant varieties. 
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Resistance management is extremely important when using chemicals to control diseases. Chemicals 
that have different active ingredients should be used in rotation to help prevent chemical resistance from developing. 
Chemical Controls for Fire Blight (Erwinia amylovora): 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

copper hydroxide 
(Kocide 101, 

Kocide DF, Kocide 
LF, Kocide 2000, 

Kocide 2000 
T/N/O, Kocide 4.5 

LF) 

<1 spray 
.39-.77 
lb./100 gal. 
water 

Apply three times at 10- to 14-
day intervals beginning when 
plants flower. 

1  24 

copper hydroxide 
+ mancozeb 

(Junction) 
- spray 

.7-1.6 lbs. 
copper 
hydroxide/1
00 gal./.23-
.52 lb. 
mancozeb/10
0 gal. 

Apply three times at 10- to 14-
day intervals beginning when 
plants flower. 

1  24 

copper salts of 
fatty and rosin 

acids  
(Camelot) 

- spray 
1.74 –2.9 
pts./100 gal. 
water 

Apply three times at 10- to 14-
day intervals beginning when 
plants flower. 

1  12 

copper sulfate 
pentahydrate 

(Phyton 27) 
- spray .03-.06 lb./10 

gal. water 

Apply three times at 10- to 14-
day intervals beginning when 
plants flower. 

1  24 

elemental copper 
(Basicop) - spray 

1.06-2.1 
lbs./100 gal. 
water 

Apply three times at 10- to 14-
day intervals beginning when 
plants flower. 

1  24 

streptomycin 
sulfate <1 spray .112 lbs./100 

gal. water 

Begin pesticide applications 
when flower buds start to 
swell. 

1+  12 

 
4. Flower Blight (Ovulinia azaleae) 

Type of Pest: Fungus 
Frequency of Occurrence: Multiple times annually. 
Damage Caused: Flower blossoms will appear to collapse at the same time appearing as if they have frost damage. 
% Acres Affected:  
Disease Cycle: The disease cycle begins when azaleas start to bloom. Sclerotia of the disease that have overwintered 
on or just below the soil surface under azalea branches, will produce tiny, stalked fruiting structures called apothecia. 
From these structures ascospores are forcibly ejected into the air during moist weather. Sclerotia have various shapes 
and are flat, black objects 2 to 12 mm long and 8 mm across. Apothecia are wine-glass shaped and are about 1.5 to 2.5 
mm in diameter with a dull red-brown color. Up to three apothecia can grow from one sclerotium. Together, the 
apothecia develop and discharge spores over a 4 to 5 week period. Individual fruiting bodies only require 5 to 8 days 
to accomplish this.  
 Ascospores that land on wet petals germinate and allow the fungus to penetrate the surface immediately. 
Under mild and moist weather, colorless conidia will develop at intervals as short as 3 to 4 days. Wind, rain and 
pollinating insects distribute the conidia. If the moist conditions continue, sclerotia form in blighted flowers 2 to 3 
days after petals collapse. The sclerotia will darken and remain visible for weeks. Eventually, they will fall our or be 
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carried with falling flower parts to the ground where the fungus survives until the next round of flowering. Sclerotia 
can survive for two years or longer. 
 Fog, dew, or rain and continuous high humidity with temperatures near 18°C are ideal for infection. If the 
temperature stays between 10˚C and 22˚C, the disease can become severe. The disease develops from first spots to full 
blight in about three days. Development can be delayed by dry cold or very hot periods. 
Timing of Control: Apply pesticides if the disease was severe the previous year. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: When chemical treatments are used, flowers must be treated as they emerge. Resistance management is 
extremely important when using chemicals to control diseases. Chemicals that have different active ingredients 
should be used in rotation to help prevent chemical resistance from developing. 
Chemical Controls for Flower Blight (Ovulinia azaleae): 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

chlorothalonil 
(Countdown L + 

G, Daconil Ultrex 
Turf Care, 

Manicure Ultrex, 
Daconil Weather 
Stik, Daconil Zn, 

Thalonil 4L) 

<1 spray 
1-1.04 
lbs./100 gal. 
water 

Apply if disease was severe 
the previous year. 1+  48 

chlorothalonil + 
thiophanate-

methyl (Spectro 
90 WDG) 

<1 spray 

.72-1.44 lbs. 
chlorothaloni
l/100 gal; .18-
.36 lb. 
thiophanate-
methyl/100 
gal. 

Apply if disease was severe 
the previous year. 1+  12 

mancozeb 
(Pentathlon DF) <1 spray 

.75-1.5 
lbs./100 gal. 
water 

Apply if disease was severe 
the previous year. 1+  24 

mancozeb + 
thiophanate-

methyl (Zyban 
WSB, Zyban WP) 

<1 spray 

3.7 oz. 
thiophanate-
methyl/100 
gal.; 15.4 oz. 
mancozeb 
/100 gal.  

Apply if disease was severe 
the previous year. 1+  12 or 

24 

maneb 
(Pentathlon) <1 spray 1.2 lbs./100 

gal. water 
Apply if disease was severe 
the previous year. 1+  24 

propiconazole 
(Banner MAXX) 3 spray 

.05-.08 
lb./100 gal. 
water 

Apply if disease was severe 
the previous year. 1+  24 

thiophanate-
methyl (Cleary’s 
3336F, Cleary’s 
3336 WP, Lesco 

Cavalier Flowable, 
Cavalier 50 WSB) 

5 foliar 
spray 

.25-.5 lb./100 
gal. water 

Apply if disease was severe 
the previous year. 1+  12 

triadimefon 
(Bayleton 50 T/O, 

Lesco Systemic 
3 foliar 

spray 

2.75 oz. in 
68.75-137.5 
gal. water 

Apply if disease was severe 
the previous year. 1+  12 
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Fungicide w/ 50% 

Bayleton) 
triadimefon 

(Strike 25 WDG) 3 foliar 
spray 

1-2 oz. in 50 
gal. water 

Apply if disease was severe 
the previous year. 1+  12 

 
5. Foliar Nematodes 

Type of Pest: Fungus 
Frequency of Occurrence: Annually 
Damage Caused: Nematodes that feed on the foliage produce characteristic angled lesions on broad leaved plants. 
These lesions are very characteristic of a nematode infection. Infections on narrowed leaved plants can be misleading 
due to the small, strap-like leaves lacking those characteristic angled lesion. Instead, random leaves appear to turn 
completed brown and die. 
% Acres Affected:  
Disease Cycle: Nematodes, which are considered a disease, are microscopic, worm-like, animals with life cycles that 
include one egg stage, four juvenile stages and one adult stage. Nematodes overwinter in the egg phase within the 
dead female body or in plant material. As the weather warms in the spring, the nematodes become active and begin 
feeding. Some female species become enlarged when mature and either produce eggs out the hind end of the female 
or the female body houses the eggs. 
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Laboratory analysis is the only way to detect the kinds of nematodes associated with a problem and 
may be necessary to identify the most effective control measures. Pylon is used for treating ornamental plants inside a 
greenhouse. 
Chemical Controls for Foliar Nematodes: 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

chlorfenapyr 
(Pylon) <1 spray 

.08-.16 
lbs./100 gal. 
water 

Make first application at first 
identification of nematode 
damage. Second application to 
be made 7 to 14 days 
afterwards. A third treatment 
may be needed at 4 to 6 weeks 
following initial application. 

2+  12 

 
6. Leaf Spot (Cercospora spp.) 

Type of Pest: Fungus 
Frequency of Occurrence: Annually 
Damage Caused: Causes irregular to circular necrotic spots on leaves of mountain laurel. Severe infections can retard 
plant growth and hold back flowering, particularly on plants grown in moist, shaded areas.  
% Acres Affected:  
Disease Cycle: Infections start on newly expanded leaves shortly before and during bloom. Lesions will appear in 
late summer. Most leaves, even if heavily infected, stay on the shrubs until the next spring. Because of this, lesions on 
one-year-old leaves seem to be the source for new infections. 
Timing of Control: Chemical applications are warranted when the disease is severe. Applications should be made at 
budbreak and again 10 and 20 days later. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Handpick infected leaves and prune infected shoots if practical. Destroy or 
compost fallen leaves. 
Biological Control Practices:  
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Post-Harvest Control Practices:  
Other Issues: Resistance management is extremely important when using chemicals to control diseases. Chemicals 
that have different active ingredients should be used in rotation to help prevent chemical resistance from developing. 
Chemical Controls for Leaf Spot (Cercospora spp.): 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

chlorothalonil 
(Daconil Ultrex 

Turf Care, 
Manicure Ultrex, 
Daconil Weather 
Stik, Daconil Zn, 

Thalonil 4L, 
Countdown L + G) 

5 spray 1-1.2 lbs./100 
gal. water 

When the disease is severe. 
Apply at budbreak and again 
10 and 20 days later. 

3  48 

maneb 
(Pentathlon) 5 spray 1.2 lbs./100 

gal. water 

When the disease is severe. 
Apply at budbreak and again 
10 and 20 days later. 

3  24 

mancozeb 
(Dithane WF T/O, 

Fore FloXL, 
Dithane T/O 

Rainshield, Lesco 
Mancozeb DG, 
Fore Rainshield 
T/O, Fore WSP 
Rainshield T/O, 
Pentathlon DF, 

Protect T/O) 

<1 spray 
.75-1.5 
lbs./100 gal. 
water 

When the disease is severe. 
Apply at budbreak and again 
10 and 20 days later. 

3  24 

thiophanate-
methyl (Cleary’s 
3336F, Cleary’s 
3336 WP, Lesco 

Cavalier Flowable, 
Cavalier 50 WSB) 

<1 foliar 
spray 

.375-.5 
lb./100 gal. 
water 

When the disease is severe. 
Apply at budbreak and again 
10 and 20 days later. 

3  12 

triadimefon 
(Bayleton 50 T/O, 

Lesco Systemic 
Fungicide w/ 50% 

Bayleton) 

<1 foliar 
spray 

2.75 oz. in 
275-550 gal. 
water 

When the disease is severe. 
Apply at budbreak and again 
10 and 20 days later. 

3  12 

triadimefon 
(Strike 25 WDG) <1 foliar 

spray 
.25-.5 oz./50 
gal. water 

When the disease is severe. 
Apply at budbreak and again 
10 and 20 days later. 

3  12 

 
7. Leaf Spot (Macrophoma candollei) 

Type of Pest: Fungus 
Frequency of Occurrence: Annually 
Damage Caused: Boxwood eaves turn a straw-yellow color and are dotted with small black dots. Often, infected 
leaves will fall from plant. 
% Acres Affected:  
Disease Cycle: Boxwood leaves that die as a result of various root diseases or environmental stresses are frequently 
colonized by the fungus Macrophoma candollei. This fungus produces numerous black fruiting bodies, which can be 
seen as dark specks on dead leaves. It is a secondary colonizer of dead leaves and its presence indicates that the plant 
is stressed by some other factor. 
Timing of Control:  
Yield Losses:  
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Regional Differences:  
Cultural and Physical Control Practices: Infected branches should be pruned back to healthy wood. Wounds should 
be covered with a dressing. In the spring, remove and destroy old leaves lodged in branches, if possible. Use of a 
strong stream of water can help this. Fertilize plant and protect from winter injury to maintain vigor. 
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues:  
Chemical Controls for Leaf Spot (Macrophoma candollei): No chemical controls indicated. 

 
8. Powdery Mildew (Microsphaera spp.) 

Type of Pest: Fungus 
Frequency of Occurrence: Annually 
Damage Caused: Can affect growth of new shoots and leaves. Dwarfing, distortion, chlorosis, premature senescence, 
browning of leaves, and abnormal plant growth rate can be caused by powdery mildew. 
% Acres Affected:  
Disease Cycle: The characteristic fruiting structure of powdery mildew fungi is the cleistothecium, a tiny sphere 
usually 0.1 to 0.2 mm in diameter that forms on or in the mycelial mat on the plant surface. At maturity it liberates 
ascospores from microscopic sacs (asci) that develop within the sphere. Cleistothecia are at first colorless, then turn 
yellow, brown, and finally black in most species. They have microscopic appendages of various types that 
diagnosticians use together with internal features for identification. In a few species, cleistothecia are so distinctive as 
to be identifiable with just a hand lens. Cleistothecia are absent from young powdery mildew colonies and many 
powdery mildew fungi in warm regions do not produce cleistothecia. Many plants are attacked by only one species of 
powdery mildew, and practical diagnosis can be based on plant identification.  

The annual cycle of a powdery mildew fits one of three patterns. (1) The fungus may continually produce 
mycelium and conidia on plant surfaces. This behavior is common in warm areas and in greenhouses. (2) The fungus 
may survive winter or hot dry summer as cleistothecia, then start new infections by means of ascospores released 
from these fruit bodies. Cleistothecia do not function for survival in all species, however. (3) The fungus may enter 
buds, infect the primordial leaves, shoots, or flower parts, and spend the winter there. Plant parts that develop from 
infected buds become stunted, distorted, and covered by mildew. Severe disease on some young shoots while 
adjacent shoots show no mildew indicates the pathogen has overwintered in buds. Some powdery mildews have 
more than one mode of survival, but in a given situation, one predominates. 

Within a growing season, multiple, overlapping disease cycles (secondary cycles) may develop on plants that 
continue to produce succulent shoots. Infection is caused by conidia that are dispersed by air currents in greatest 
numbers near midday. The conidia germinate on dry surfaces even when atmospheric humidity is low, and 
germination is inhibited by free water. Most other fungi, in contrast, require free water for germination. Spore 
germination and penetration of the plant surface usually occur in 6 hours or less except in cold weather, and many 
powdery mildews can produce a new generation of spores in 4 to 6 days under favorable conditions. 
The mycelium of most powdery mildews is exclusively superficial, but a few species send hyphae into leaves. 
 Some plants are most susceptible while new shoots are developing and leaves expanding; mature leaves and 
fruits become resistant. In other plant-mildew interactions, mature foliage is most susceptible. These diseases are also 
favored by dry weather with warm days and cool nights. They tend to build up most conspicuously in areas with a 
definite dry season. Although rain inhibits them, high atmospheric humidity does not.  
Timing of Control: Apply pesticides when disease becomes intolerable. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Resistance management is extremely important when using chemicals to control diseases. Chemicals 
that have different active ingredients should be used in rotation to help prevent chemical resistance from developing. 
Chemical Controls for Powdery Mildew (Microsphaera spp.): 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

azoxystrobin 3 broadcast, .03-.13 Apply pesticides when disease 1+  4 
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(Heritage) banded lb./100 gal. 

water 
becomes intolerable. 

chlorothalonil + 
thiophanate-

methyl (Spectro 
90 WDG) 

<1 spray 

.72-1.44 lbs. 
chlorothaloni
l/100 gal; .18-
.36 lb. 
thiophanate-
methyl/100 
gal. 

Apply pesticides when disease 
becomes intolerable. 1+  12 

copper salts of 
fatty and rosin 

acids  
(Camelot) 

<1 spray 
1.74 –2.9 
pts./100 gal. 
water 

Apply pesticides when disease 
becomes intolerable. 1+  12 

horticultural oil 
(refined 

petroleum 
distillate) 

5 
spray 

(dormant 
or foliar) 

.99-1.9 
gal./100 gal. 
water 

Apply pesticides when disease 
becomes intolerable. 1+  4 

copper hydroxide 
(Kocide 101, 

Kocide DF, Kocide 
LF, Kocide 2000, 

Kocide 2000 
T/N/O, Kocide 4.5 

LF) 

<1 spray 
.39-.77 
lb./100 gal. 
water 

Apply pesticides when disease 
becomes intolerable. 1+  24 

potassium 
bicarbonate 

(Armicarb 100, 
FirstStep) 

<1 spray 2.125-4.25 
lbs./acre 

Apply pesticides when disease 
becomes intolerable. 1+  4 

propiconazole 
(Banner MAXX) <1 spray 

.08-.12 
lb./100 gal. 
water 

Apply pesticides when disease 
becomes intolerable. 1+  24 

thiophanate-
methyl (Cleary’s 
3336F, Cleary’s 
3336 WP, Lesco 

Cavalier Flowable, 
Cavalier 50 WSB) 

5 foliar 
spray 

.375-.75 
lb./100 gal. 
water 

Apply pesticides when disease 
becomes intolerable. 1+  12 

triadimefon 
(Bayleton 50 T/O, 

Lesco Systemic 
Fungicide w/ 50% 

Bayleton) 

<1 foliar 
spray 

2.75 oz. in 
275-550 gal. 
water 

Apply pesticides when disease 
becomes intolerable. 1+  12 

triadimefon 
(Strike 25 WDG) 3 foliar 

spray 
.25-.5 oz./50 
gal. water 

Apply pesticides when disease 
becomes intolerable. 1+  12 

 
9. Root Rot and Wilt (Phytophthora spp.) 

Type of Pest: Fungus 
Frequency of Occurrence: Annually 
Damage Caused: Causes fine roots to turn brown. Plants become stunted and chlorotic. Dieback of scattered branches 
will occur. The disease typically spreads toward the root crown and can either girdle the plant or work its way up the 
stem in the cambia and phloem, taking over the zylem and pith, and eventually reaching the green shoots. Affected 
plants or branches will stop growing and the leaves will droop, turn chlorotic to dull yellow-green and will wilt 
permanently. Any colonized tissues will turn brown. Warm, wet soil is necessary for considerable disease activity. 
The fungus does not tolerate freezing and cannot persist where soils regularly freeze deeply during the winter. The 
fungus attacks small absorbing roots but can also infect larger roots or main stems, with most growth in the inner 
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bark and cambial region. It feeds on recently killed and living plant tissue and reproduces in dead material. 
% Acres Affected:  
Disease Cycle: The fungus produces four types of spores: oospores, chlamydospores, porangis and zoospores. 
Oospores and chlamydospores allow the fungus to overcome environmental stresses or last for several years in the 
soil. These two spores can lead to the formation of mycelium or sporangia and zoospores. If the soil water content is 
inadequate for zoospore activity, hyphae may infect the roots. 
 Root infection, sporulation, and mycelial growth can occur when temperatures are between 20 and 32°C. 
Minimum temperatures for growth are 5˚C to 15˚C and maximum temperatures are 30˚C to 36°C. Plants infected at 
the lower temperatures may not show foliar symptoms. The symptoms may be delayed until higher temperatures 
exist or environmental changes encourage development of the disease. The most important factor in root rot 
development is soil water conditions and soil microbe populations. The disease is most severe in soils that are poorly 
drained due to saturated soils allow for formation and dispersal of sporangia and zoospores. The period between 
infection and sporulation of root rot is just a few days. This means the disease can increase quickly if infected soil 
remains saturated. The population of the microbes impacts how easily the soil can contribute to the disease. Most 
nursery soils most likely contribute to the presence of microbes. 
Timing of Control: Treat soil before replacing with new plants in a site with a history of disease. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Avoid planting in heavy or frequently saturated soils. Rogue and destroy 
infected plants, including roots, when symptoms appear. Select disease resistant varieties for planting. 
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Resistance management is extremely important when using chemicals to control diseases. Chemicals 
that have different active ingredients should be used in rotation to help prevent chemical resistance from developing. 
Chemical Controls for Root Rot and Wilt (Phytophthora spp.): 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

etridiazole 
(Truban 25% EC, 
Truban 30% WP ) 

3 spray, 
drench 

.75-3.5 
oz./100 gal. 
water 

Treat soil before replacing 
with new plants in a site with 
a history of disease. 

1+  12 

etridiazole 
(Truban 5-G) 3 

soil mix, 
broadcast, 
side-dress 

.25-.5 oz./cu. 
yd; .3-.4 
lb/1000 sq. 
ft.; .2 oz / 100 
linear ft. 

Treat soil before replacing 
with new plants in a site with 
a history of disease. 

1+  12 

etridiazole + 
thiophanate-

methyl (Banrot 
8G) 

<1 
soil mix, 

broadcast, 
side-dress 

soil mix: .48 
oz./cu. yd 
etridiazole;.8 
oz./cu. yd. 
thiophanate-
methyl; 
broadcast: .24-
.36 lb./1000 
sq. ft. 
etridiazole; 
.4-.6 lb./1000 
sq. ft. 
thiophanate-
methyl; side-
dress: .18 
oz/100 lin. ft. 
etridiazole; .3 
oz/100 lin. ft. 
thiophanate-
methyl 

Treat soil before replacing 
with new plants in a site with 
a history of disease. 

1+  12 
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fosetyl-Al (Chipco 
Aliette WDG, 
Aliette T&O) 

3 

drench, 
soil 

incorporat
ion 

drench: .32-.64 
lbs./100 gal. 
water; soil 
inc.: 4-.64 
lbs./cu. yd. 

Treat soil before replacing 
with new plants in a site with 
a history of disease. 

1+  12 

mefenoxam 
(Subdue 2X WSP) <1 drench 

.09-.44 
oz./100 gal. 
water 

Treat soil before replacing 
with new plants in a site with 
a history of disease. 

2+  
Entry 
when 
dry 

mefenoxam 
(Subdue MAXX) 10 

drench, 
soil 

surface 
spray 

drench: .27-
.54; soil 
surface: .34-
.68 

Treat soil before replacing 
with new plants in a site with 
a history of disease. 

1+  
Entry 
when 
dry 

mefenoxam 
(Subdue GR) <1 

soil 
surface 

broadcast, 
soil mix 

surface: .002-
1.21 oz./1000 
sq. ft.; soil 
mix: .016-.121 
oz./ cu. yd. 

Treat soil before replacing 
with new plants in a site with 
a history of disease. 

2-3 (for 
soil) 1 

(for soil 
mix) 

 

Entry 
when 
dust 

settles 

mefenoxam 
(Quell) <1 

drench, 
soil 

surface 
spray 

drench: .008-
.031 fl. 
oz./100 gal. 
water; soil 
surface: .016-
.039 

Treat soil before replacing 
with new plants in a site with 
a history of disease. 

1+  12 

mefenoxam 
(azalea only) 

(Subdue 2X WSP) 
<1 drench 

.03-.15 
oz./100 gal. 
water 

Treat soil before replacing 
with new plants in a site with 
a history of disease. 

2+  
Entry 
when 
dry 

mefenoxam 
(azalea only) 

(Subdue MAXX) 
<1 

drench, 
soil 

surface 
spray 

drench: .14-.27 
fl. oz./100 
gal water; 
spray: .27 fl. 
oz./100 0 sq. 
ft. 

Treat soil before replacing 
with new plants in a site with 
a history of disease. 

1+  
Entry 
when 
dry 

mefenoxam 
(azalea only) 
(Subdue GR) 

<1 

soil 
surface 

broadcast, 
soil mix 

soil surface: 
.14-.73 
oz./1000 sq. 
ft.; soil mix: 
.016-.097 
oz./cu. yd.  

Treat soil before replacing 
with new plants in a site with 
a history of disease. 

2-3 (for 
soil) 1 

(for soil 
mix) 

 

Entry 
when 
dust 

settles 

mefenoxam 
(azalea only) 

(Quell) 
<1 drench 

drench: .008-
.019 lb./100 
gal. water  

Treat soil before replacing 
with new plants in a site with 
a history of disease. 

1+  12 

 
10. Scab (Venturia pyracanthae) 

Type of Pest: Fungus 
Frequency of Occurrence: Annually 
Damage Caused: This disease of firethorns causes similar symptoms as pear scab. Olive-green to black velvety spots 
form on the leaves, fruit, and young twigs. Premature yellowing or reddening of leaves followed by premature leaf 
loss occurs. Severely infected, highly susceptible firethorns may lose nearly all their leaves and fruit, reducing their 
value as an ornamental plant.  
% Acres Affected:  
Disease Cycle: Evergreens are the host plant for this disease. Infected leaves and twigs on the plants are where the 
pathogen overwinters. Conidia are dispersed from old leaves and twigs by water and possibly by moving air and 
contribute to the first infections in the spring. It is quite possible that airborne conidia are not needed to infect a plant 
with this disease. 
Timing of Control: Chemical applications should be made starting at full bloom and two and four weeks later. 
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Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Selection of disease resistant varieties of firethorn can be planted, although 
resistant varieties are not widely available. 
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Resistance management is extremely important when using chemicals to control diseases. Chemicals 
that have different active ingredients should be used in rotation to help prevent chemical resistance from developing. 
Chemical Controls for Scab (Venturia pyracanthae): 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

chlorothalonil + 
thiophanate-

methyl (Spectro 
90 WDG) 

- spray 

.72-1.44 lbs. 
chlorothaloni
l/100 gal; .18-
.36 lb. 
thiophanate-
methyl/100 
gal. 

First apply at full bloom. 
Follow-up applications should 
be made two and four weeks 
later. 

3  12 

copper hydroxide 
(Kocide 101, 

Kocide DF, Kocide 
LF, Kocide 2000, 

Kocide 2000 
T/N/O, Kocide 4.5 

LF) 

- spray 
.39-.77 
lb./100 gal. 
water 

First apply at full bloom. 
Follow-up applications should 
be made two and four weeks 
later. 

3  24 

copper hydroxide 
+ mancozeb 

(Junction) 
- spray 

.7-1.6 lbs. 
copper 
hydroxide/1
00 gal./.23-
.52 lb. 
mancozeb/10
0 gal. 

First apply at full bloom. 
Follow-up applications should 
be made two and four weeks 
later. 

3  24 

copper salts of 
fatty and rosin 

acids  
(Camelot) 

- spray 
1.74 –2.9 
pts./100 gal. 
water 

First apply at full bloom. 
Follow-up applications should 
be made two and four weeks 
later. 

3  12 

copper sulfate 
pentahydrate 

(Phyton 27) 
- spray .03-.06 lb./10 

gal. water 

Apply three times at 10- to 14-
day intervals beginning when 
plants flower. 

3  24 

elemental copper 
(Basicop) - spray 

1.06-2.1 
lbs./100 gal. 
water 

First apply at full bloom. 
Follow-up applications should 
be made two and four weeks 
later. 

3  24 

mancozeb 
(Pentathlon DF, 

Protect T/O) 
<1 spray 

.75-1.5 
lbs./100 gal. 
water 

First apply at full bloom. 
Follow-up applications should 
be made two and four weeks 
later. 

3  24 

mancozeb + 
thiophanate-

methyl (Zyban 
WSB, Zyban WP) 

<1 spray 

3.7 oz. 
thiophanate-
methyl/100 
gal.; 15.4 oz. 
mancozeb 
/100 gal.  

First apply at full bloom. 
Follow-up applications should 
be made two and four weeks 
later. 

3  12 or 
24 

thiophanate-
methyl (Cleary’s <1 foliar 

spray 
.375-.5 
lb./100 gal. 

First apply at full bloom. 
Follow-up applications should 3  12 
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3336F, Cleary’s 
3336 WP, Lesco 

Cavalier Flowable, 
Cavalier 50 WSB) 

water be made two and four weeks 
later. 

 
11. Shoot Blight (Phytophthora spp.) 

Type of Pest: Fungus 
Frequency of Occurrence: Annually 
Damage Caused: The disease kills succulent young leaves and twigs but does not venture too deeply into woody 
stems.  
% Acres Affected:  
Disease Cycle: Phytophthora diseases are inactive spores in soil or killed plant material. The spores are distributed 
through soil, diseased plants, dead infested plant debris, and splashing and running water. The fungi produce stout, 
freely branching, colorless hyphae that can grow inter- and intra-cellularly. Sporangia, zoospore, and oospore 
infective structures are most often produced. Infection occurs when zoospores are splashed from the soil onto plant 
surfaces. Lesions will develop within 2 to 3 days during warm, moist weather. Sporangia and later oospores (and 
occasionally chlamydospores) form in the dead tissues. Diseased leaves will fall from the plant and return the fungi 
back to the soil where they will survive in plant debris. 
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: For existing plantings, prune and destroy infected twigs. When new leaves 
appear, pesticides can be applied. 
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Resistance management is extremely important when using chemicals to control diseases. Chemicals 
that have different active ingredients should be used in rotation to help prevent chemical resistance from developing. 
Treatments are variety specific. 
Chemical Controls for Shoot Blight (Phytophthora spp.): 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

azoxystrobin 
(Heritage) <1 broadcast, 

banded 

.03-.06 
lb./100 gal. 
water 

Apply when mildew appears 
on leaf surface and repeat 
applications at 7-to 28 -day 
intervals as needed 

1+  4 

chlorothalonil 
(Countdown L + 

G, Daconil Ultrex 
Turf Care, 

Manicure Ultrex, 
Daconil Weather 
Stik, Daconil Zn, 

Thalonil 4L) 

<1 spray 
1-1.04 
lbs./100 gal. 
water 

 1+  48 

mancozeb 
(Pentathlon DF, 

Protect T/O) 
<1 spray 

.75-1.5 
lbs./100 gal. 
water 

Apply as new leaves appear 
making three applications 7- to 
10-days apart. 

3  24 

maneb 
(Pentathlon) <1 spray 

.8-1.2 
lbs./100 gal. 
water 

Apply as new leaves appear 
making three applications 7- to 
10-days apart. 

3  24 

mefenoxam 
(Subdue 2X WSP) <1 drench 

.09-.44 
oz./100 gal. 
water 

 2+  
Entry 
when 
dry 

mefenoxam 
(Subdue MAXX) 3 drench, 

soil 
drench: .27-
.54; soil  1+  Entry 

when 
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surface 
spray 

surface: .34-
.68 

dry 

mefenoxam 
(Subdue GR) <1 

soil 
surface 

broadcast, 
soil mix 

surface: .002-
1.21 oz./1000 
sq. ft.; soil 
mix: .016-.121 
oz./ cu. yd. 

 

2-3 (for 
soil) 1 

(for soil 
mix) 

 

Entry 
when 
dust 

settles 

mefenoxam 
(Quell) <1 

drench, 
soil 

surface 
spray 

drench: .008-
.031 fl. 
oz./100 gal. 
water; soil 
surface: .016-
.039 

 1+  12 

mefenoxam 
(azalea only) 

(Subdue 2X WSP) 
<1 drench 

.03-.15 
oz./100 gal. 
water 

 2+  
Entry 
when 
dry 

mefenoxam 
(azalea only) 

(Subdue MAXX) 
<1 

drench, 
soil 

surface 
spray 

drench: .14-.27 
fl. oz./100 
gal water; 
spray: .27 fl. 
oz./100 0 sq. 
ft. 

 1+  
Entry 
when 
dry 

mefenoxam 
(azalea only) 
(Subdue GR) 

<1 

soil 
surface 

broadcast, 
soil mix 

soil surface: 
.14-.73 
oz./1000 sq. 
ft.; soil mix: 
.016-.097 
oz./cu. yd.  

 

2-3 (for 
soil) 1 

(for soil 
mix) 

 

Entry 
when 
dust 

settles 

mefenoxam 
(azalea only) 

(Quell) 
<1 

foliar 
spray; 
drench 

foliar spray: 
009-.019 
lb./100 gal. 
water; drench: 
.008-.019 
lb./100 gal. 
water  

 1+  12 

 
 
 
VIII. Groundcovers and Deciduous Vines  
 Examples include bittersweet, pachysandra 
 
Pest Information: Insects 
 Abbreviations used: GDD= growing degree days; PPI = plant phonological indicator 
 
A. Most Common 
 
1. Euonymus Scale 

Type of Pest: Insect 
Frequency of Occurrence: Annually  
Damage Caused: Yellow spots on leaves, scurfy material on twigs and leaves, dieback, distorted bark.  
% Acres Affected:  
Pest Life Cycles: The scales overwinter as fully grown fertilized, grayish to brown females, which are easily 
distinguished from the smaller whitish males. Eggs are deposited in early spring, beneath the dark-colored female 
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scale covering. The eggs hatch over a period of 2 or 3 weeks in early June in the Northeast. The nymphs crawl to other 
parts of the host plant or are blown to other susceptible hosts.  
Timing of Control: Mid-April to early May for dormant treatment, 35–120 GDD. Early June, 533–820 GDD, PPI–
Kousa dogwood, mountain laurel. Again in mid-July, 1150–1388 GDD, PPI-Abelia. 
Yield Losses:  
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Regional Differences: This scale is likely to be found throughout the United States and in many of the Canadian 
provinces. 
Cultural and Physical Control Practices:  
Biological Control Practices: Effective predators and parasites exist. A predatory ladybeetle (Chilocorus kuwanae) has 
been introduced. 
Post-Harvest Control Practices:  
Other Issues: Frequent treatments with certain pesticides are usually required for control. 
Chemical Controls for Euonymus Scale:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

acephate 3 spray .5 lbs./100 
gal. water 

Mid-April to early May for 
dormant treatment, 35–120 
GDD. Early June, 533–820 
GDD, PPI–Kousa dogwood, 
mountain laurel. Again in 
mid-July, 1150–1388 GDD, 
PPI-Abelia. 

2+  24 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
3 spray 1 lb./acre 

Mid-April to early May for 
dormant treatment, 35–120 
GDD. Early June, 533–820 
GDD, PPI–Kousa dogwood, 
mountain laurel. Again in 
mid-July, 1150–1388 GDD, 
PPI-Abelia. 

2+  12 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

<1 spray .0285 lbs./3 
gal. water 

Mid-April to early May for 
dormant treatment, 35–120 
GDD. Early June, 533–820 
GDD, PPI–Kousa dogwood, 
mountain laurel. Again in 
mid-July, 1150–1388 GDD, 
PPI-Abelia. 

2+  12 

chlorpyrifos 
(Dursban TNP) <1 spray 1 lb./100 gal. 

water 

Mid-April to early May for 
dormant treatment, 35–120 
GDD. Early June, 533–820 
GDD, PPI–Kousa dogwood, 
mountain laurel. Again in 
mid-July, 1150–1388 GDD, 
PPI-Abelia. 

2+  12 

chlorpyrifos 
(DuraGuard) <1 spray .05-.1 oz./gal. 

Mid-April to early May for 
dormant treatment, 35–120 
GDD. Early June, 533–820 
GDD, PPI–Kousa dogwood, 
mountain laurel. Again in 
mid-July, 1150–1388 GDD, 
PPI-Abelia. 

2+  24 

cyfluthrin 
(crawler stage) 

(Decathlon 20 WP) 
<1 spray .38 oz./100 

gal. 

Mid-April to early May for 
dormant treatment, 35–120 
GDD. Early June, 533–820 
GDD, PPI–Kousa dogwood, 
mountain laurel. Again in 
mid-July, 1150–1388 GDD, 
PPI-Abelia. 

2+  NA 

horticultural oil 
(refined 3 spray 

(dormant 
.99-2.9 
gal./100 gal. 

Mid-April to early May for 
dormant treatment, 35–120 2+  4 
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petroleum 
distillate) 

or foliar) water GDD. Early June, 533–820 
GDD, PPI–Kousa dogwood, 
mountain laurel. Again in 
mid-July, 1150–1388 GDD, 
PPI-Abelia. 

insecticidal soap 
(potassium salts 

of fatty acids) (M-
Pede 49%, 
Olympic 

Insecticidal Soap 
49.52%) 

<1 spray, 
drench 

.5-1 gal./100 
gal. water 

Mid-April to early May for 
dormant treatment, 35–120 
GDD. Early June, 533–820 
GDD, PPI–Kousa dogwood, 
mountain laurel. Again in 
mid-July, 1150–1388 GDD, 
PPI-Abelia. 

2+  12 

malathion 
(Malathion 8 

Flowable, 
Malathion 5EC) 

<1 spray .9-1 lb./100 
gal. water 

Mid-April to early May for 
dormant treatment, 35–120 
GDD. Early June, 533–820 
GDD, PPI–Kousa dogwood, 
mountain laurel. Again in 
mid-July, 1150–1388 GDD, 
PPI-Abelia. 

2+  12 

malathion 
(Malathion 50EC) <1 spray 8.3 fl. oz./100 

gal. water 

Mid-April to early May for 
dormant treatment, 35–120 
GDD. Early June, 533–820 
GDD, PPI–Kousa dogwood, 
mountain laurel. Again in 
mid-July, 1150–1388 GDD, 
PPI-Abelia. 

2+  12 

 
B. Less Common 
 
1. Cyclamen or Broad Mite 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Damage of both mite species is similar. Flower stalks are gnarled, twisted, and darkened. Buds turn 
black and seldom open. The whole plant may be stunted as much as 75 percent. Plants infested early in the season do 
not flower. In later infestations, the injury symptoms include distorted, streaked, or blotched blooms that drop early. 
Damaged foliage may be wrinkled or purplish, curled or cupped, and stunted. 
% Acres Affected:  
Pest Life Cycles: The adult mite is microscopic, appearing like a shiny, honey-brown "football" with legs. The 
immature mites are glassy white, or transparent pale green. All stages are slow moving. The hind legs in the female 
are threadlike; those of the male are pincer-like. Each female deposits about 90 eggs over several weeks, five or six per 
day. The eggs are laid about the base of the plant along the midribs of the leaves or in crevices about the leaves and 
buds. Eighty percent or so are females. The eggs hatch in a week and the larva is active for a week, then molts to the 
eight-legged nymph. The nymph stage is quiescent for about 3 days before molting to the adult. The life cycle from 
egg to adult can be completed in 2 weeks. All stages may be found on the host foliage at one time. Females overwinter 
in protected niches on the plants. 
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues:  
Chemical Controls for Cyclamen or Broad Mites:  

Pesticide % Type of Typical Timing # of PHI REI 
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Trt. App. Rates (AI) Apps. days hour 

abamectin  
(Avid 0.15 EC) <3 spray .009 lbs./100 

gal. water  1+  12 

dicofol (Kelthane 
T/O 50W) <3 spray 

.25-.5 
lbs./100 gal. 
water 

 1+  12 
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Pest Information: Diseases 
 
A. Most Common 
 
1. Blight (Volutella pachysandricola) 

Type of Pest: Fungus 
Frequency of Occurrence: Annually 
Damage Caused: Causes wilting and dying plants. Lesions will develop on leaves, stems or stolons. Leaves can be 
killed by expansion of irregular tan to brown blotches, often having concentric lighter and darker zones with dark 
brown margins. Stem girdling by cankers causes most leaf death. 
% Acres Affected:  
Disease Cycle: Volutella pachysandricola is the conidial state of Pseudonectria pachysandricola. Pseudonectria 
pachysandricola is a wound parasite, sometimes able to girdle stems within 2 weeks of infection. In the late spring to 
summer, when humid conditions exist, pink, cushion-like fruiting structures, called sporodochia of the Volutella state 
of the parasite develop on surfaces of cankers or on the undersurface of recently killed leaves. The sporodochia are up 
to 400 micrometers in diameter and produce pink masses of conidia. Red perithecia form on stems during the 
summer and early fall, either replacing the sporodochia or developing on new reddish stromata that break through 
the epidermis. 
Timing of Control: Start applications when new plant growth starts. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Plants grown in full sun are most likely to become diseased. Those in full 
shade will usually remain healthy. Where plants are established and the disease has become intolerable, rogue and 
destroy diseased plants. 
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Resistance management is extremely important when using chemicals to control diseases. Chemicals 
that have different active ingredients should be used in rotation to help prevent chemical resistance from developing. 
Chemical Controls for Blight (Volutella pachysandricola): 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

chlorothalonil 
(Countdown L + 

G, Daconil Ultrex 
Turf Care, 

Manicure Ultrex, 
Daconil Weather 
Stik, Daconil Zn, 

Thalonil 4L) 

<1 spray 
1-1.04 
lbs./100 gal. 
water 

Start applications when new 
plant growth starts. 2-3  48 

chlorothalonil + 
thiophanate-

methyl (Spectro 
90 WDG) 

<1 spray 

.72-1.44 lbs. 
chlorothaloni
l/100 gal; .18-
.36 lb. 
thiophanate-
methyl/100 
gal. 

Start applications when new 
plant growth starts. 2-3  12 

copper hydroxide 
(Kocide 101, 

Kocide DF, Kocide 
LF, Kocide 2000, 

Kocide 2000 
T/N/O, Kocide 4.5 

LF) 

<1 spray 
.39-.77 
lb./100 gal. 
water 

Start applications when new 
plant growth starts. 2-3  24 

copper hydroxide <1 spray .7-1.6 lbs. Start applications when new 2-3  24 
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+ mancozeb 

(Junction) 
copper 
hydroxide/1
00 gal./.23-
.52 lb. 
mancozeb/10
0 gal. 

plant growth starts. 

copper salts of 
fatty and rosin 

acids  
(Camelot) 

<1 spray 
1.74 –2.9 
pts./100 gal. 
water 

Start applications when new 
plant growth starts. 3  12 

elemental copper 
(Basicop) <1 spray 

1.06-2.1 
lbs./100 gal. 
water 

Start applications when new 
plant growth starts. 2-3  24 

mancozeb 
(Dithane WF T/O, 

Fore FloXL, 
Dithane T/O 

Rainshield, Lesco 
Mancozeb DG, 
Fore Rainshield 
T/O, Fore WSP 
Rainshield T/O) 

<1 drench 1.6 lbs./50 
gal. water 

Start applications when new 
plant growth starts. 1+  24 

mancozeb 
(Pentathlon DF, 

Protect T/O) 
<1 spray 

.75-1.5 
lbs./100 gal. 
water 

Start applications when new 
plant growth starts. 1+  24 

mancozeb + 
thiophanate-

methyl (Zyban 
WSB, Zyban WP) 

<1 spray 

3.7 oz. 
thiophanate-
methyl/100 
gal.; 15.4 oz. 
mancozeb 
/100 gal.  

Start applications when new 
plant growth starts. 2-3  12 or 

24 

maneb 
(Pentathlon) <1 drench 

1.6 lbs./50 
gal. water or 
5000 sq. ft. of 
bed 

Start applications when new 
plant growth starts. 2-3  24 

 
2. Stem Blight (Phomopsis spp.) 

Type of Pest: Fungus 
Frequency of Occurrence: Annually 
Damage Caused: Causes leaves and stems to turn black and eventually die due to stem girdling. 
% Acres Affected:  
Disease Cycle: The disease grows in moist soil and commonly inhabits dead and dying plant material. It is believed 
to overwinter as dormant mycelium and as speckle-sized brown to black pycnidia on dead stems and leaves. The 
dormant mycelium resume growth in the spring about the time when new leaves and shoots appear on the plants. 
Conidia are produced in large quantities within the pycnidia and can serve as a source for early season infections. 
Infections often occur when temperatures are between 10˚C and 18˚C. Stem lesions can be evident for 10 to 15 days 
after infection. The disease cycle can occur as long as there are cool, damp conditions along with high soil moisture. 
Timing of Control: Apply chemicals as symptoms become apparent. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Prune and destroy affected stems. 
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues:  
Chemical Controls for Stem Blight (Phomopsis spp.): 
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Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

copper hydroxide 
(Kocide 101, 

Kocide DF, Kocide 
LF, Kocide 2000, 

Kocide 2000 
T/N/O, Kocide 4.5 

LF) 

<1 spray 
.39-.77 
lb./100 gal. 
water 

Apply chemicals as symptoms 
become apparent. 1+  24 

mancozeb 
(Protect T/O) <1 spray 1.2 lbs./100 

gal. water 
Apply chemicals as symptoms 
become apparent. 1+  24 

 
B. Less Common 
 
1. Leaf Spot (Guignardia bidwellii) 

Type of Pest: Fungus 
Frequency of Occurrence: Annually 
Damage Caused: Dead tissue breaks away from leaves, leaving small ragged holes. If multiple spots form before leaf 
expansion is finished, the leaves become distorted. This occurs because of the leaves expanding around the dead 
spots. 
% Acres Affected:  
Disease Cycle: Ascospore distribution peaks in the May to June timeframe. Conidia are released throughout the 
season, but in the greatest numbers during July and August once pycnidia have developed new lesions on the leaves. 
Rains that last 1 to 3 hours are ideal for release of spores. The release begins within an hour after the rain starts and 
can continue for several hours afterwards. If the leaf surface stays wet after spore distribution, infection occurs within 
6 to 24 hours, depending on temperature. Infection is most rapid at temperatures of 26˚C to 27˚C. The incubation 
period is about 1 week under ideal weather conditions but typically lasts 2 to 3 weeks. Pycnidia usually appear within 
an additional 3 to 6 days. Both spore types are susceptible to desiccation, surviving 48 hours or less on dry leaves. 
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Handpick and destroy infected leaves where possible. 
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Chemical controls are seldom necessary. 
Chemical Controls for Leaf Spot (Guignardia bidwellii): No chemical controls indicated. 

 
 
IX. Herbaceous Perennials 

Examples include ajuga, artemisia, aster, astilbe, bergenia, bleeding heart, Boston ivy, canna, carnation, 
chrysanthemum, clematis, columbine, coral bells, coreopsis, crocus, daffodil, dahlia, daisy, delphinium, dianthus, 
Echinacea, English ivy, fern, foxglove, geranium, gladiolus, gypsophila, hollyhock, hyacinth, hydrangea, iris, 
liatris, lily, liriope, lobelia, lupine, monarda, mondo grass, narcissus, pachysandra, peony, periwinkle, phlox, 
plantain lily (hosta), poppy, potentilla, primrose, salvia, santolina, saxifraga, scilla, sedum, senecio, shasta daisy, 
stokesia, tulip, verbena, violet 

  
Pest Information: Insects 
 Abbreviations used: GDD= growing degree days; PPI = plant phonological indicator 
 
A. Most Common 
 
1. Aphids (such as Tulip bulb, Lupine, Foxglove, Green Peach, Melon, Milkweed, 
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Chrysanthemum) 
Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Infested plants have individuals or colonies, cast skins of molted aphids, honeydew and sooty mold 
on plant leaves, and distorted or stunted new growth. Occasionally you may notice ants on aphid-infested plants. 
% Acres Affected:  
Pest Life Cycles: Both winged and wingless adults occur. Most species are between 1.5 and 6mm long. Aphids have a 
characteristic pear or oval shape with fairly long antennae and a pair of tube-like cornicles on the abdomen. They may 
be of various colors including red, orange, yellow, green, black or white. Aphids excrete sticky honeydew as they feed 
and this may produce a black mold that is aesthetically unpleasing. Most aphid species overwinter as black, oval eggs 
on plants. There may be several generations a year. 
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Eliminate weeds. Do not move infested plants to clean areas. Remove 
infested growth. Dispose of aphids by crushing them, vacuuming them, or blasting them off the plant with a jet of 
water. Monitor fertilizer application since high nitrogen often favors aphid population development. 
Biological Control Practices: Some biological controls work better against certain species of aphid. 
Post-Harvest Control Practices:  
Other Issues: Correct identification is important, as aphid species may differ in their susceptibility to insecticides. 
Green peach aphid and melon aphid, for example, are often poorly controlled with pyrethroid insecticides. 
Chemical Controls for Aphids:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

abamectin  
(Avid 0.15 EC) <5 spray .009 lbs./100 

gal. water As needed – spot treatment 1+  12 

acephate  
(Orthene TT&O 

97, Orthene TT&O 
75) 

50 spray .25 lbs./100 
gal. water As needed – spot treatment 1+  24 

azadirachtin 
(larval or 

nymphal stages) 
(Neemix 4.5) 

<5 spray, 
drench 

.013-.019 
lb./acre 
(spray); .006 
lb./100 gal. 
water 
(drench) 

As needed – spot treatment 1+  12 

azadirachtin 
(larval, pupal or 
nymphal stages) 
(Ornazin 3%EC) 

<5 spray .021 lb./100 
gal. water As needed – spot treatment 1+  12 

Beauveria 
bassiana 

(BotaniGard ES) 
<5 spray .56-.23 

qts./acre As needed – spot treatment 1+  4 

Beauveria 
bassiana 

(BotaniGard 
22WP) 

<5 spray 
.11-.44 
lb./100 gal. 
water 

As needed – spot treatment 1+  4 

bifenthrin (Talstar 
Nursery Flowable) <5 spray 

.05-.10 
lb./100 gal. 
water 

As needed – spot treatment 1+  12 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
50 spray 1 lb./acre As needed – spot treatment 1+  12 

chlorpyrifos <5 spray .05-1 oz./gal. As needed – spot treatment 1+  24 
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(DuraGuard ME) 

chlorpyrifos 
(Dursban TNP) <5 spray 

.25-.5 
lbs./100 gal. 
water 

As needed – spot treatment 1+  12 

cyfluthrin 
(Decathlon 20 WP) 20 spray .38 oz./100 

gal. As needed – spot treatment 1+  NA 

diazinon (DZN 
Diazinon 50W, 
DZN Diazinon 

AG500, Knox-Out 
NL 2 FM) 

<5 spray 
.5-1.5 
lbs./100 gal. 
water 

As needed – spot treatment 1+  12 

diazinon (DZN 
Diazinon AG600 

WBC) 
<5 spray 7.4 fl. oz./100 

gal. water As needed – spot treatment 1+  12 

dimethoate 
(Dimethoate 4EC) <5 spray 1 lb./100 gal. 

water As needed – spot treatment 1+  48 

disulfoton (Di-
Syston 15G) <5 band 

.52-1.09 
oz./100 feet 
of row  

As needed – spot treatment 1+  48 

disulfoton (Di-
Syston 15G) <5 granular 

broadcast 
1.05 oz/100 
sq. ft. As needed – spot treatment 1+  48 

fluvalinate 
(Mavrik Aquaflow 

2F) 
20 spray .6-.16 lb./100 

gal. water As needed – spot treatment 1+  12 

horticultural oil 
(refined 

petroleum 
distillate) 

10 spray  
.99-2.9 
gal./100 gal. 
water 

As needed – spot treatment 1+  4 

imidacloprid 
(containers) 

(Marathon 1% 
Granular, 

Marathon II) 

20 bulk or 
topical 

.005-.07 
lb./cu. yd. 

(bulk); 
.00018-.0014 

oz./pot 
(topical) 

As needed – spot treatment 1+  12 

imidacloprid 
(containers) 

(Marathon 60 WP) 
20 soil 

drench 
.0002-.0008 
oz./pot As needed – spot treatment 1+  12 

insecticidal soap 
(potassium salts 

of fatty acids) (M-
Pede 49%, 
Olympic 

Insecticidal Soap 
49.52%) 

10 spray, 
drench 

.5-1 gal./100 
gal. water As needed – spot treatment 1+  12 

lambda- 
cyhalothrin 

(Scimitar GC 0.88 
EC) 

<5 spray 
.01-.03 
lb./100 gal. 
water 

As needed – spot treatment 1+  24 

malathion 
(Malathion 8 

Flowable, 
Malathion 5EC) 

20 spray .9-1 lb./100 
gal. water As needed – spot treatment 1+  12 

malathion 
(Malathion 50EC) 20 spray 8.3 fl. oz./100 

gal. water As needed – spot treatment 1+  12 

methiocarb <5 spray .375-.75 As needed – spot treatment 1+  24 
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(Mesurol) lbs./100 gal. 

water 

neem oil 
(Triact 70) 10 spray 

5.46lbs./50 
gal. water or 
5.46 lbs./100 
gal. water 

As needed – spot treatment 1+  4 

permethrin 
(Astro) <5 spray or 

broadcast 

.1-.2 lb./100 
gal. water or 
.1-.2 lb./acre 

As needed – spot treatment 1+  12 

pymetrozine 
(Endeavor) <5 foliar 

spray 

1.25-2.5 
oz./100 gal. 
water 

As needed – spot treatment 1+  12 

pyrethrins 
(Pyrenone Crop 

Spray) 
<5 spray .05-.1 lb./100 

gal. water As needed – spot treatment 1+  12 

pyriproxyfen 
(Distance) <5 foliar 

spray 

.04-.05 
lb./100 gal. 
water 

As needed – spot treatment 1+  12 

 
2. Black Vine Weevil 

Type of Pest: Insect 
Frequency of Occurrence: Annually  
Damage Caused: Adult feeding leaves notches in foliage which may be aesthetically objectionable on some broad-
leaved species such as bergenia, phlox, and ornamental strawberry. Larvae feed on roots and crowns of plants, 
weakening or killing them. Potted plants can be severely damaged although in-ground material is also prone. 
Infested pots may spread black vine weevil to other areas and infested plants may be rejected when shipped to other 
areas.  
% Acres Affected:  
Pest Life Cycles: The adult is black and is the largest of the Otiorhynchus species found on ornamentals. It is 
active at night. During the day the adult hides in dark places on the stems of very dense plants or in ground 
litter and mulch. When disturbed on stems or leaves, it drops to the ground, where protective coloration 
makes it nearly invisible. All adults are female and cannot fly. A period of 2 to 3 weeks of feeding occurs 
before the adult begins to lay eggs. During midsummer, the weevil alternately feeds and lays eggs for a 
month or more. 

Larval feeding continues into the fall, ceases for the winter, and resumes in the spring. The larger larvae 
consume feeder roots and bark on larger roots in the spring, which often results in the death of the plant. 
Species of root weevil grubs cannot always be distinguished from one another in the field. All are legless, 
C-shaped, and white with brown heads. They may be found at a depth of 2 to 40 cm in the soil around the 
roots. Pupation occurs in the soil near the surface. The pupa is milky white and has conspicuous appendages. 
 There is usually one generation each year. Occasionally, adults may survive the winter. Adult emergence from 
the soil usually starts early- to mid-June in the Northeast and egg laying begins 2 to 3 weeks later. Each female lays as 
many as 500 eggs in the soil near the base of the plant over a period of several weeks. The eggs hatch in 10 days to 2 
weeks and the larvae tunnel through the soil to feed on roots. In the East the most extensive feeding occurs in late 
May and early June, just before pupation. 
Timing of Control: Spray foliage and surface at three-week intervals beginning early May (if overwintering adults 
are present), 148–400 GDD, and at three-week intervals for rest of growing season to control adults.  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices: There has been some success in California in controlling blackvine weevil larvae and 
pupae with the insect parasitic nematode Heterorhabditis heliothidis and Steinernema feltiae (=Neoaplectana carpocapsae). 
Post-Harvest Control Practices:  
Other Issues: 
Chemical Controls for Black Vine Weevil:  
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Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

acephate (Orthene 
TT&O 97, Orthene 

TT&O 75S) 
50 spray .75 lb./100 

gal. water 

Used as initial preventative 
treatment. Spray at three-week 
intervals for entire growing 
season, beginning early May, 
148–400 GDD. 

3+  24 

azadirachtin 
(larval or 

nymphal stages) 
(Neemix 4.5) 

<5 spray, 
drench 

.019-.043 
lb./acre 
(spray); .006 
lb./100 gal. 
water 
(drench) 

Spray at three-week intervals 
for entire growing season, 
beginning early May, 148–400 
GDD. 

3+  12 

azadirachtin 
(larval, pupal or 
nymphal stages) 
(Ornazin 3%EC) 

<5 spray .021 lb./100 
gal. water 

Spray at three-week intervals 
for entire growing season, 
beginning early May, 148–400 
GDD. 

3+  12 

Beauveria 
bassiana 

(BotaniGard ES) 
<5 spray .56-.23 

qts./acre 

Spray at three-week intervals 
for entire growing season, 
beginning early May, 148–400 
GDD. 

3+  4 

Beauveria 
bassiana 

(BotaniGard 
22WP) 

<5 spray 
.11-.44 
lb./100 gal. 
water 

Spray at three-week intervals 
for entire growing season, 
beginning early May, 148–400 
GDD. 

3+  4 

bendiocarb 
(Closure 76WP) 10 spray 15.2 oz./100 

gal. water 

Spray at three-week intervals 
for entire growing season, 
beginning early May, 148–400 
GDD. 

3+  12 

bifenthrin (Talstar 
Nursery Flowable) 10 spray 

.05-.10 
lb./100 gal. 
water 

Spray at three-week intervals 
for entire growing season, 
beginning early May, 148–400 
GDD. 

3+  12 

bifenthrin (Talstar 
Nursery Granular 

2%) 
<5 media 

mixed 
.2-.6 lb./cu. 
ft. 

Incorporate into soil media 
prior to planting. 3+  12 

chlorpyrifos 
(Dursban TNP) 10 spray .5 lbs./100 

gal. water 

Spray at three-week intervals 
for entire growing season, 
beginning early May, 148–400 
GDD. 

3+  12 

fluvalinate 
(Mavrik Aquaflow 

2F) 
<5 spray .1-.16 lb./100 

gal. water 

Spray at three-week intervals 
for entire growing season, 
beginning early May, 148–400 
GDD. 

3+  12 

lambda- 
cyhalothrin 

(Scimitar GC 0.88 
EC) 

<5 spray 
.01-.03 
lb./100 gal. 
water 

Spray at three-week intervals 
for entire growing season, 
beginning early May, 148–400 
GDD. 

3+  24 

permethrin 
(Astro) <5 spray or 

broadcast 

.1-.2 lb./100 
gal. water or 
.1-.2 lb./acre 

Spray at three-week intervals 
for entire growing season, 
beginning early May, 148–400 
GDD. 

3+  12 

Steinernema 
feltiae (ScanMask) <5 spray 35,000 active 

units/sq. ft. 

Spray at three-week intervals 
for entire growing season, 
beginning early May, 148–400 

3+  NA 
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GDD. 

 
3. Cyclamen and Broad Mites 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Damage of both mite species is similar. Hosts include many herbaceous plants. Flower stalks are 
gnarled, twisted, and darkened; buds turn black and seldom open. The whole plant may be stunted as much as 75 
percent. Plants infested early in the season do not flower. In later infestations, the injury symptoms include distorted, 
streaked, or blotched blooms that drop early. Damaged foliage may be wrinkled or purplish, curled or cupped, and 
stunted. 
% Acres Affected:  
Pest Life Cycles: The adult mite is microscopic, appearing like a shiny, honey-brown "football" with legs. The 
immature mites are glassy white, or transparent pale green. All stages are slow moving. The hind legs in the female 
are threadlike; those of the male are pincer-like. Each female deposits about 90 eggs over several weeks, five or six per 
day. The eggs are laid about the base of the plant along the midribs of the leaves or in crevices about the leaves and 
buds. Eighty percent or so are females. The eggs hatch in a week. The larva is active for a week then molts to the 
eight-legged nymph. The nymphal stage is quiescent for about 3 days before molting to the adult. The life cycle from 
egg to adult can be completed in 2 weeks. All stages may be found on the host foliage at one time. Females overwinter 
in protected niches on the plants. 
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices: The gamasid mite predators, Typhlodromus bellinus and T. reticulatus (Phytoseiidae), 
have been used effectively in strawberry plantings to provide biological control. Another related predatory mite, 
Amblyseius fallacis (Arman), occurs on many fruit and other plants throughout the U.S. It feeds on two-spotted and 
other spider mites. Some populations of this mite have become highly resistant to organophosphate insecticides and 
survive well in many fruit plantings. 
Post-Harvest Control Practices:  
Other Issues:  
Chemical Controls for Cyclamen or Broad Mites:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

abamectin  
(Avid 0.15 EC) 40 spray .009 lbs./100 

gal. water Spot treatment - as needed. 1+  12 

dicofol (Kelthane 
T/O 50W) 20 spray 

.25-.5 
lbs./100 gal. 
water 

Spot treatment - as needed. 1+  12 

endosulfan 
(Gowan 

Endosulfan 3EC, 
Gowan Endosulfan 
50WSB, Thiodan 

3EC, Thiodan 
50W, Thiomex) 

<5 spray .5 lb./100 gal. 
water Spot treatment - as needed. 1+  24 

 
4. Flea Beetle 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Beetles can strip foliage, chew holes in leaves, and feed on roots possibly affecting plant growth. 
% Acres Affected:  
Pest Life Cycles: Adult beetles hide in the soil, crop remnants or other vegetation over the winter and become active 
in the spring. Adults feed on host plants as new growth appears. Eggs are laid on or in soil near the base of the plant 
and hatch about 7 days later. The larvae feed on the plant roots for 2 to 3 weeks. Pupation then occurs followed by 
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emergence of the adult beetle. One life cycle can take place in about 6 weeks. There are up to 4 generations per year. 
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues:  
Chemical Controls for Flea Beetle:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

azadirachtin 
(larval or 

nymphal stages) 
(Neemix 4.5) 

<5 spray, 
drench 

.019-.043 
lb./acre 
(spray); .006 
lb./100 gal. 
water 
(drench) 

As needed – spot treatment 1+  12 

azadirachtin 
(larval, pupal or 
nymphal stages) 
(Ornazin 3%EC) 

<5 spray .017 lb./100 
gal. water As needed – spot treatment 1+  12 

bifenthrin (Talstar 
Nursery Flowable) <5 spray 

.05-.10 
lb./100 gal. 
water 

As needed – spot treatment 1+  12 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
30 spray 1 –6.8 

lbs./acre As needed – spot treatment 1+  12 

chlorpyrifos 
(DuraGuard ME) <5 spray .05-1 oz./gal. As needed – spot treatment 1+  24 

chlorpyrifos 
(Dursban TNP) <5 spray 8 lbs./100 

gal. water As needed – spot treatment 1+  12 

cyfluthrin 
(Decathlon 20 WP) <5 spray .38 oz./100 

gal. As needed – spot treatment 1+  NA 

fluvalinate 
(Mavrik Aquaflow 

2F) 
<5 spray .6-.16 lb./100 

gal. water As needed – spot treatment 1+  12 

insecticidal soap 
(potassium salts 

of fatty acids) 
(Olympic 

Insecticidal Soap 
49.52%) 

<5 spray, 
drench 

.5-1 gal./100 
gal. water As needed – spot treatment 1+  12 

lambda- 
cyhalothrin 

(Scimitar GC 0.88 
EC) 

<5 spray 
.01-.03 
lb./100 gal. 
water 

As needed – spot treatment 1+  24 

permethrin 
(Astro) <5 spray or 

broadcast 

.1-.2 lb./100 
gal. water or 
.1-.2 lb./acre 

As needed – spot treatment 1+  12 

pyrethrins 
(Pyrenone Crop 

Spray) 
<5 spray .05-.1 lb./100 

gal. water As needed – spot treatment 1+  12 

pyrethrins 
(Pyrethrum 

TR1100) 
<5 aerosol .5 lb./3000 

sq. ft. As needed – spot treatment 1+  12 
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spinosad 

(Conserve 1SC) <5 spray .05 lb./100 
gal. water As needed – spot treatment 1+  4 

 
5. Fungus Gnats (Bradysia spp.) 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Larvae feed on fungi, organic matter, and the young roots and stems of cuttings, seedlings, and 
potted plants. The injury they cause can girdle young plants directly, as well as facilitate root and stem decay by 
fungi. Adult fungus gnats do no direct damage, but are annoying and can carry fungal spores between plants. Fungus 
gnat larvae can cause retarded plant development, wilted foliage (even with adequate watering), leaf yellowing, and 
leaf drop. Feeding injury will be visible on roots and stem bases. 
% Acres Affected:  
Pest Life Cycles: Organic-based growing media (including peat or bark), compost piles, areas of high moisture, and 
weedy spots under greenhouse benches all favor fungus gnats. Adults are 1/8 inch long, black or dark brown, with 
long legs and antennae. Their clear wings have a distinctive Y-shaped vein. The adults may be mistaken for shore 
flies, which have short antennae and white spots on their wings. Fungus gnat larvae are usually found in the top inch 
of soil. They are legless and have a translucent body with a black head. They grow to 1/4 inch in length before 
pupating. Development from egg to adult is around 2 to 3 weeks. 
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Keep floors as dry as possible; place gravel in low spots where water tends 
to accumulate. Keep compost piles away from greenhouses. Clean up spilled growing media and eliminate weeds. 
Biological Control Practices: Several biological or chemical management tools are available. Control larvae 3 to 5 
days after cuttings are potted. Control adults before propagating plants. 
Post-Harvest Control Practices:  
Other Issues: This pest is primarily of concern in propagation greenhouses. 
Chemical Controls for Fungus Gnats:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

azadirachtin 
(larval, pupal or 
nymphal stages) 
(Ornazin 3%EC, 

Azatin XL) 

<5 

spray, 
drench 

(for 
larvae) 

.017 lb./100 
gal. water 

Apply according to label 
directions. 1+  12 

Bacillus 
thuringiensis 

subsp. israelensis 
(Gnatrol) 

<5 soil 
drench 

.096-.768 
oz./100 gal. 
water 

Apply according to label 
directions. 1+  4 

bifenthrin (Talstar 
Nursery Flowable) <5 spray 

.05-.10 
lb./100 gal. 
water 

Apply according to label 
directions. 1  12 

chlorpyrifos 
(DuraGuard ME) <5 spray .05-1 oz./gal. Apply when pest appears. 1+  24 

cyfluthrin 
(Decathlon 20 WP) <5 spray .38 oz./100 

gal. water 
Apply according to label 
directions. 1  NA 

cyromazine 
(Citation 75WP) <5 

spray, 
drench 

(for 
larvae) 

2 oz./100 gal. 
water 

Apply according to label 
directions. 1  12 

diazinon (Knox-
Out NL 2 FM) <5 spray 

.5-1.5 
lbs./100 gal. 
water 

Apply according to label 
directions. 1+  12 

diflubenzuron 40 coarse .016 - .063 Apply according to label 1+  12 
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(Adept) spray or 

drench 
lb./100 gal. 
water 

directions. 

fenoxycarb 
(Precision 25WP) <5 spray 1 oz./100 gal. 

water 
Apply according to label 
directions. 1+  12 

Steinernema 
feltiae (ScanMask) <5 spray 19,000 active 

units/sq. ft. 
Apply according to label 
directions. 1+  NA 

Steinernema 
feltiae (Nemasys) <5 

spray, 
drench 

(for 
larvae) 

29,000 – 
45,400 active 
units/sq. ft. 

Apply according to label 
directions. 1+  NA 

pyrethrins 
(Pyrenone Crop 
Spray, Pyronyl 

Crop Spray) 

<5 spray .05-.1 lb./100 
gal. water 

Apply according to label 
directions. 1+  12 

pyriproxyfen 
(Distance) <5 sprench 

.02-.05 
lb./100 gal. 
water 

Apply according to label 
directions. 1+  12 

pyriproxyfen 
(Distance) <5 drench .01 lb./100 

gal. water 
Apply according to label 
directions. 1+  12 

s-kinoprene 
(Enstar) 40 spray .2 lbs./100 

gal. water 
Propagation greenhouse use 
only.    

 
6. Leafhoppers 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Host plants include lupine, dahlia, baptisia and others. Some species cause browning, stunting, 
withering or curling of terminal leaves while others cause a white stippling similar to spider mite or lace bug injury. 
Damage depends on host, leafhopper species, and severity of infestation. Some species, such as aster leafhopper, act 
as vectors of plant diseases. 
% Acres Affected:  
Pest Life Cycles: Adult leafhoppers range in size from about 3mm to 15mm. They hold their wings roof-like over the 
back and they have rows of small spines along both hind tibiae. Most are green, but there are a great variety of other 
colors. Larvae are similar, though smaller, and with only short wing buds. Some species of leafhopper overwinter as 
eggs, others as adults. Overwintered eggs usually hatch in May or June and emerging larvae feed on the new leaves 
of their hosts. Overwintered adults appear in early spring and lay eggs when host leaves have fully developed. There 
is one to several generations per year. 
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices: Natural enemies are rarely effective for control purposes. 
Post-Harvest Control Practices:  
Other Issues: A few leafhoppers may cause extensive damage. Phloem, xylem, or mesophyll feeding may occur. 
Chemical Controls for Leafhoppers:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
<5 spray 1 lb./acre Apply according to label 

directions. 1+  12 

chlorpyrifos 
(DuraGuard ME) <5 spray .05-1 oz./gal. Apply when pest appears. 1+  24 

chlorpyrifos 
(Dursban TNP) <5 spray .5 lbs./100 

gal. water 
Apply according to label 
directions. 1+  12 

cyfluthrin <5 spray .38 oz./100 Apply according to label 1  NA 
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(Decathlon 20 WP) gal. directions. 

fluvalinate 
(Mavrik Aquaflow 

2F) 
20 spray .6-.16 lb./100 

gal. water 
Apply according to label 
directions. 1+  12 

insecticidal soap 
(potassium salts 

of fatty acids) (M-
Pede 49%, 
Olympic 

Insecticidal Soap 
49.52%) 

50 spray, 
drench 

.5-1 gal./100 
gal. water 

Apply according to label 
directions. 1  12 

imidacloprid 
(Marathon 1%, 

Marathon 60 WP, 
Marathon II) 

<5 spray  .03 lbs./100 
gal. water 

Apply according to label 
directions. 1+  12 

lambda- 
cyhalothrin 

(Scimitar GC 0.88 
EC) 

<5 spray 
.01-.03 
lb./100 gal. 
water 

Apply according to label 
directions. 1+  24 

malathion 
(potato, rose) 
(Malathion 8 

Flowable, 
Malathion 5EC) 

<5 spray .9-1 lb./100 
gal. water 

Apply according to label 
directions. 1  12 

malathion 
(Malathion 50EC) <5 spray 8.3 fl. oz./100 

gal. water 
Apply according to label 
directions. 1  12 

permethrin 
(Astro, Pounce 

3.2EC) 
<5 spray or 

broadcast 

.1-.2 lb./100 
gal. water or 
.1-.2 lb./acre 

Apply according to label 
directions. 1+  12 

 
7. Leafminers 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: The larvae of all leafminer species feed inside the leaves of their hosts, creating unsightly mines in 
the leaf tissue. Dark fecal material accumulates in the mine as the larva feeds. Larvae destroy cells as they feed, so 
heavily mined leaves can die and heavily infested plants can lose vigor. Leafminers tend to be more of a problem 
when the nitrogen level in plant tissue is high. 
% Acres Affected:  
Pest Life Cycles: The female deposits her eggs in leaf tissue, leaving small brown puncture wounds that may be 
mistaken for tospovirus lesions. The eggs hatch and the larvae live between the upper and lower portions of the leaf. 
Adults feed on plant fluids that exude from these wounds.  
Timing of Control: Direct any chemical control at the larvae and spray when you observe them actively feeding in 
their mines. Repeat any contact sprays used against adults every three to four days for about 10 days to kill those that 
emerge after the initial spray. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Inspect incoming shipments of cuttings and destroy any that are infested. 
Use resistant varieties of chrysanthemum when feasible. Lay weed barrier fabric over soil floors to prevent adult 
leafminers from emerging after they have pupated in the soil). Cement floors also prevent some emergence. Destroy 
infested plants. 
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Destruction of infested plants most commonly used control method. Prevent resistance to chemicals. 
Use new materials in conjunction with nonchemical methods to help prevent resistance. 
Chemical Controls for Leafminers:  
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Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

abamectin  
(Avid 0.15 EC) 30 spray .009 lbs./100 

gal. water 
Apply according to label 
directions. 2+  12 

azadirachtin 
(larval or 

nymphal stages) 
(Neemix 4.5) 

20 spray, 
drench 

.019-.043 
lb./acre 
(spray); .006 
lb./100 gal. 
water 
(drench) 

Direct control at larvae and 
apply when they are actively 
feeding in the mines. 

1+  12 

azadirachtin 
(larval, pupal or 
nymphal stages) 
(Ornazin 3%EC) 

20 spray .021 lb./100 
gal. water 

Direct control at larvae and 
apply when they are actively 
feeding in the mines. 

1+  12 

bifenthrin (Talstar 
Nursery Flowable) <5 spray 

.10-.22 
lb./100 gal. 
water 

Apply according to label 
directions. 1+  12 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
<5 spray 1 lb./acre Apply according to label 

directions. 1+  12 

chlorpyrifos 
(DuraGuard ME) <5 spray .05-1 oz./gal. Apply when pest appears. 1+  24 

chlorpyrifos 
(Dursban TNP) <5 spray 1 lb./100 gal. 

water 
Apply according to label 
directions. 1+  12 

cyromazine 
(Citation 75WP) <5 spray 2 oz./acre Apply according to label 

directions. 1+  12 

fenoxycarb 
(Precision 25WP) <5 spray 1.5-2 oz./100 

gal. water 
Apply according to label 
directions. 1+  12 

horticultural oil 
(refined 

petroleum 
distillate) 

<5 
spray 

(dormant 
or foliar) 

.99-2.9 
gal./100 gal. 
water 

Apply according to label 
directions. 1+  4 

lambda- 
cyhalothrin 

(Scimitar GC 0.88 
EC) 

<5 spray 
.01-.03 
lb./100 gal. 
water 

Apply according to label 
directions. 1+  24 

permethrin 
(Astro, Pounce 

3.2EC) 
<5 spray or 

broadcast 

.1-.2 lb./100 
gal. water or 
.1-.2 lb./acre 

Apply according to label 
directions. 1+  12 

spinosad 
(Conserve 1SC) 20 spray .17 lb./100 

gal. water 
Apply according to label 
directions. 1+  4 

 
8. Oriental Beetle 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Oriental beetle larvae cause significant damage to plants. Roots are eaten and crowns girdled. 
Foliage yellows and becomes wilted. Adult feeding on leaves is not quite as serious. 
% Acres Affected:  
Pest Life Cycles: Partly-grown larvae hibernate deep in the soil, surfacing in the spring and feed until fully grown. 
Pupation takes place in early June. New adults start to appear in early July and continue to appear through August. 
Eggs are deposited in the soil and newly hatched larvae feed and grow until cold weather. When cold weather sets in, 
they dig down into the soil to depths near 1 foot where they overwinter. There is one generation per year. 
Timing of Control: Mid- to late-August is ideal. Spring treatments can provide some control although grubs are 
larger and treatment is less likely to be effective. 
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Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Hand-removal can also be used. 
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Infestations tend to be spotty.  
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Chemical Controls for Oriental Beetle (Exomala orientalis):  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

bifenthrin (Talstar 
Nursery Flowable) <10 spray 

.05-.10 
lb./100 gal. 
water 

Mid- to late-August 1  12 

chlorpyrifos 
(Allpro Dursban 

2E, Allpro 
Dursban 4E) 

<10 spray .228 lbs./3 
gal. water Mid- to late-August 1+  12 

chlorpyrifos 
(DuraGuard) <10 spray .05-.1 oz./gal. Mid- to late-August 1+  24 

imidacloprid 
(containers) 

(Marathon 1% 
Granular) 

30 bulk or 
topical 

.008-.09 
lb./cu. yd. 
(bulk); 
.00035-.0215 
oz./pot 
(topical) 

Mid- to late-August 1+  12 

imidacloprid 
(containers) 

(Marathon 60 WP) 
30 soil 

drench 
.0002-.0014 
oz./pot Mid- to late-August 1+  12 

imidacloprid 
(containers) 

(Marathon 60 WP) 
30 broadcast 

spray 
.42 oz./1000 
ft. of row or 
3000 sq. ft. 

Mid- to late-August 1+  12 

 
9. Shore Fly Larvae 

Type of Pest: Insect 
Frequency of Occurrence:  
Damage Caused: Large populations of shore flies leave quantities of unsightly dark specks (droppings) on flowers, 
foliage, and plant labels. Adult shore flies spread pathogens within greenhouses and thrive in the same wet 
conditions that are attractive to fungus gnats. High populations of shore flies can be annoying. 
% Acres Affected:  
Pest Life Cycles: Shore flies have several generations each year. They have a life cycle consisting of an egg, 3 larvae, a 
pupa, and an adult. One generation takes 15 to 20 days to complete. Females lay eggs in areas where algae 
accumulate such as soil surfaces, benches, and greenhouse floors. One female can lay 300 to 500 eggs. Eggs hatch in 
about 2 days. Maggot-like larvae emerge from the eggs. Larvae are found just under the top layer of soil. The body is 
located in the soil and the head in the algae. Larvae development takes approximately 7 to 10 days, then they form 
pupae in the soil. Adults will emerge in about 5 days and live for nearly a month.  
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Shore flies thrive under moist conditions, especially where there is an 
abundance of decaying vegetation and fungi; avoid overwatering and provide good drainage. Allow the surface of 
container soil to dry between waterings. Clean up free-standing water and eliminate any plumbing or irrigation 
system leaks. Moist and decomposing grass clippings, compost, organic fertilizers, and mulches are favorite breeding 
spots. Avoid using incompletely composted organic matter in potting media unless it is pasteurized first, because it 
often is infested with fungus gnats. Minimize organic debris around buildings and crops where larvae feed. Avoid 
fertilizing with excessive amounts of manure, blood meal, or similar organic materials.  
 Keep doors, vents, and windows closed or screened to prevent insects from flying into buildings. Do not bring 
plants with infested soil indoors. Periodically turn and aerate compost piles where fly larvae feed. Locate compost 
away from doors and windows and keep it covered. Purchase and use only pasteurized container mix or treat potting 
soil with heat or steam before using it; this will kill flies as well as the algae and microorganisms they feed on. Store 
pasteurized potting soil in closed containers to prevent it from becoming infested before use. Generally the only 
control needed for moth flies developing indoors is to fix leaking plumbing and clean muck that collects in drains or 
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under dripping taps. Brush or wash away slime under drain plugs, screens, and inside the top of drain pipes, above 
the water level in the J-trap (the U-shaped pipe under sinks). Adults and larvae feed on algae, so the best way to 
manage shore flies is to control algae. 
Biological Control Practices: Predators, such as rove beetles (family Staphylinidae) and ground beetles (family 
Carabidae), help control fly larvae outdoors in areas not sprayed with broad-spectrum insecticides.  
Post-Harvest Control Practices:  
Other Issues: Shore flies are mainly of concern in propagation greenhouses. 
Chemical Controls for Shore Fly Larvae (Percent treated is based on square feet of greenhouse.) 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

azadirachtin 
(Ornazin 3%EC) <5 spray .017 lb./100 

gal. water 
Apply according to label 
directions. 1+  12 

cyromazine 
(Citation 75WP) <5 spray 2 oz./100 gal. 

water 
Apply according to label 
directions. 1  12 

diflubenzuron 
(Adept) <5 

coarse 
spray or 
drench 

.016 - .063 
lb./100 gal. 
water 

Apply according to label 
directions. 1  12 

fenoxycarb 
(Precision 25WP) <5 spray 1 oz./100 gal. 

water 
Apply according to label 
directions. 1+  12 

pyriproxyfen 
(Distance) <5 sprench 

.02-.05 
lb./100 gal. 
water 

Apply according to label 
directions. 1+  12 

pyriproxyfen 
(Distance) <5 drench .01 lb./100 

gal. water 
Apply according to label 
directions. 1+  12 

 
10. Slugs, Snails 

Type of Pest: Mollusk 
Frequency of Occurrence: Annually 
Damage Caused: Snails and slugs feed on a variety of living plants as well as on decaying plant matter. On plants, 
they chew irregular holes with smooth edges in leaves and can clip succulent plant parts.  
% Acres Affected:  
Pest Life Cycles: Snails and slugs move by gliding along on a muscular "foot." This muscle constantly secretes mucus, 
which later dries to form the silvery "slime trail" that signals the presence of these pests. Adult brown garden snails 
lay about 80 spherical, pearly white eggs at a time in a hole in the topsoil. They may lay eggs up to six times a year. It 
takes about 2 years for snails to mature. Slugs reach maturity in about a year. During cold weather, snails and slugs 
hibernate in the topsoil. During hot, dry periods, snails seal themselves off with a parchment-like membrane and 
often attach themselves to tree trunks, fences, or walls.  
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Several types of barriers will keep snails and slugs out of planting beds. The 
easiest to maintain are those made with copper flashing and screens. Copper barriers are effective because it is 
thought that the copper reacts with the slime that the snail or slug secretes, causing a flow of electricity. Vertical 
copper screens can be erected around planting beds. The screen should be 6 inches tall and buried several inches 
below the soil to prevent slugs from crawling beneath the soil. 
Biological Control Practices: Snails and slugs have many natural enemies, including ground beetles and pathogens. 
Post-Harvest Control Practices:  
Other Issues:  
Chemical Controls for Slugs, Snails:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

metaldehyde 
(Deadline 20 broadcast .02-.08 

lb./1000 sq. Spot treatment as needed 1+  12 



 

Version: 06-22-04 

Crop Profile: Nursery Ornamentals – 227
Granules) ft. 

methiocarb 
(Mesurol 75W) <5 spray 1.5 lbs./100 

gal. water Spot treatment as needed 1-2  24 

 
11. Spittlebugs 

Type of Pest: Insect 
Frequency of Occurrence:  
Damage Caused: Feeding by all stages. If populations are numerous enough they may cause twig and branch 
dieback. Pines suffer most damage when weather conditions favor disease. Spittlebugs may vector the fungus 
Diplodia pini that can cause flagging injury. Damage to lavender is of primary concern. 
% Acres Affected:  
Pest Life Cycles: Adults of these insects are froghopper bugs. They are from 6 to 12mm long, elongate, oval and 
convex. They are usually dull colored with prominent eyes. Nymphs are smaller and greenish yellow in color. Eggs 
usually hatch in May. Nymphs feed under a frothy, spittle-like foam of whipped honeydew. Adults are present from 
mid through late summer, but they do not make spittle. All stages of the insect feed on sap. Eggs of most species 
overwinter on bark. There is usually one generation a year. 
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Light and accessible spittlebug infestations can be removed by hand or by a 
strong water spray. 
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Cultural and physical controls are used most often to control this pest. 
Chemical Controls for Spittlebugs:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

chlorpyrifos 
(Dursban TNP) <5 spray 

.25-.5 
lbs./100 gal. 
water 

Apply according to label 
directions. 1  12 

cyfluthrin 
(Decathlon 20 WP) <5 spray .38 oz./100 

gal. 
Apply according to label 
directions. 1  NA 

lambda- 
cyhalothrin 

(Scimitar GC) 
<5 spray 

.01-.03 
lb./100 gal. 
water 

Apply according to label 
directions. 1+  24 

 
12. Thrips 

Type of Pest: Insect 
Frequency of Occurrence:  
Damage Caused: Most thrips feed on deciduous plants, with some specialist feeders feeding only on one species. 
Others generally feed on many different plants. Thrips’ feeding habits vary. Those that feed on leaf juices may cause 
irregular lines of white stippling on leaves. Others that feed on flowers may cause white or brown blotches on 
blooms. Some species cover leaves with minute black fecal spots. Very heavy infestations may cause leaf curling.  
% Acres Affected:  
Pest Life Cycles: Adult thrips are minute, slender insects that have narrow, hair fringed wings that are carried flat on 
the back. Thrips are about 1 to 2mm long and brown, black, yellow or white in color. Immature thrips are usually 
white or yellow, smaller and without wings. Adults usually appear in late April to early May, as buds are breaking. 
Most northern species of thrips overwinter as prepupae in the soil. There is one generation a year. 
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Many thrips are attracted to yellow sticky traps. 
Biological Control Practices:  
Post-Harvest Control Practices:  
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Other Issues:  
Chemical Controls for Thrips:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

abamectin  
(Avid 0.15 EC) 20 

spray – 
spot 

treatment 

.009 lbs./100 
gal. water As needed – spot treatment 1+  12 

acephate  
(Orthene TT&O 

97, Orthene TT&O 
75) 

40 spray .5 lbs./100 
gal. water As needed – spot treatment 1+  24 

azadirachtin 
(larval or 

nymphal stages) 
(Neemix 4.5) 

<5 spray, 
drench 

.019-.043 
lb./acre 
(spray); .006 
lb./100 gal. 
water 
(drench) 

As needed – spot treatment 1+  12 

azadirachtin 
(larval, pupal or 
nymphal stages) 
(Ornazin 3%EC) 

<5 spray .021 lb./100 
gal. water As needed – spot treatment 1+  12 

Beauveria 
bassiana 

(BotaniGard ES) 
<5 spray .11-.23 

qts./acre As needed – spot treatment 1+  4 

Beauveria 
bassiana 

(BotaniGard 
22WP) 

<5 spray 
.22-.44 
lb./100 gal. 
water 

As needed – spot treatment 1+  4 

bifenthrin (Talstar 
Nursery Flowable) <5 spray 

.05-.10 
lb./100 gal. 
water 

As needed – spot treatment 1+  12 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
<5 spray 1 lb./acre As needed – spot treatment 1+  12 

chlorpyrifos 
(DuraGuard ME) <5 spray .05-1 oz./gal. As needed – spot treatment 1+  24 

chlorpyrifos 
(Dursban TNP) <5 spray 5 lbs./100 

gal. water As needed – spot treatment 1+  12 

cyfluthrin 
(Decathlon 20 WP) <5 spray .38 oz./100 

gal. As needed – spot treatment 1+  NA 

dimethoate 
(Dimethoate 4EC) <5 spray 1 lb./100 gal. 

water As needed – spot treatment 1+  48 

fenoxycarb 
(Precision 25WP) <5 spray .5-1 oz./100 

gal. water As needed – spot treatment 1+  12 

fluvalinate 
(Mavrik Aquaflow 

2F) 
10 spray .6-.16 lb./100 

gal. water As needed – spot treatment 1+  12 

imidacloprid 
(Marathon 1% 

Granular) 
10 bulk or 

topical 

.005-.07 
lb./cu. yd. 
(bulk); 
.00018-.0014 
oz./pot 
(topical) 

As needed – spot treatment 1+  12 

imidacloprid 10 soil .0002-.0008 As needed – spot treatment 1+  12 
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(Marathon 60 WP) drench oz./pot 

imidacloprid 
(Marathon II) 5 spray .03 oz./100 

gal. water As needed – spot treatment 1+  12 

insecticidal soap 
(potassium salts 

of fatty acids) (M-
Pede 49%, 
Olympic 

Insecticidal Soap 
49.52%) 

<5 spray, 
drench 

.5-1 gal./100 
gal. water As needed – spot treatment 1+  12 

lambda- 
cyhalothrin 

(Scimitar GC 0.88 
EC) 

<5 spray 
.01-.03 
lb./100 gal. 
water 

As needed – spot treatment 1+  24 

malathion 
(Malathion 8 

Flowable, 
Malathion 5EC) 

<5 spray .9-1 lb./100 
gal. water As needed – spot treatment 1+  12 

malathion 
(Malathion 50EC) <5 spray 8.3 fl. oz./100 

gal. water As needed – spot treatment 1+  12 

methiocarb 
(Western Flower 
Thrips) (Mesurol) 

<5 spray 
.375-.75 
lb./100 gal. 
water 

As needed – spot treatment 1+  24 

pyrethrins 
(Pyrenone Crop 
Spray, Pyronyl 

Crop Spray) 

<5 spray .05-.1 lb./100 
gal. water As needed – spot treatment 1+  12 

spinosad 
(Conserve 1SC) 5 spray .09 lb./100 

gal. water As needed – spot treatment 1+  4 

 
13. Twospotted Spider Mites 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Stippled foliage, webbing in heavy infestations.  
% Acres Affected:  
Pest Life Cycles: The twospotted spider mite, Tetranychus urticae (Koch), is green or greenish yellow with two lateral 
dark spots that are visible when the mite is viewed from above. Overwintering females are orange to orange-red and 
hibernate in ground litter or under bark. Their spots may vary in intensity, depending on how recently the mite has 
molted. The spots result from internal accumulation of waste food; hence, recently molted mites may lack or have 
very faint spots. The twospotted mite feeds and reproduces whenever conditions are favorable for plant growth, from 
earliest spring to late fall. Warm and hot weather favors rapid development and increased feeding and reproduction. 
At 75˚F, for example, development from egg hatch to adults takes only 5 days. A female lives 2 to 4 weeks and 
produces 100 to 300 eggs. 
Timing of Control: Late May through mid-June, 363–618 GDD, PPI–Tatarian honeysuckle. Again mid-July through 
mid-August, 1300–2000 GDD, PPI–butterfly bush. 
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices: Predators may greatly reduce populations. There are no known insect parasites of mites, 
but mites are susceptible to fungal and viral diseases. Insect and mite predators are the most important group of 
natural enemies. A number of mites prey on spider mites and eriophyid mites, most notably species in the family 
Phytoseiidae. Some investigators consider the phytosefids to be the most effective and widespread predators of 
injurious plant-feeding mites. They prevent increases of potentially destructive mites because they are most effective 
at low population densities. They have been used as effective biological control agents for mite pests in greenhouses 
and on some crops.  
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 Insect predators include lady beetles and certain thrips, true bugs, and lacewing larvae. Stethorus species, for 
example, round black lady beetles about 1 mm long, are capable of virtually eliminating spider mite populations but 
usually only after mite populations have peaked and mite damage is severe. Applying pesticides against mites after 
damage is severe (and, presumably, when populations of natural enemies are high) is especially deleterious to lady 
beetles and other predators. Some of the more recent pesticides are not as destructive to predaceous mites as they are 
to predaceous insects. 
Post-Harvest Control Practices:  
Other Issues: Some miticides also kill predatory mites. Monitor plants to check for resurgence of twospotted mites 
after treatment. Hexythiazox may not work well against severe infestations. Populations are favored by hot, dry 
conditions. Dormant applications of oil are not recommended for this pest. 
Chemical Controls for Twospotted Spider Mites:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

abamectin  
(Avid 0.15 EC) 20 spray .009 lbs./100 

gal. water Spot treatment - as needed. 1+  12 

bifenazate 
(Floramite) 20 spray 1-2 oz./100 

gal. water Spot treatment - as needed. 1+  4 

bifenthrin (Talstar 
Nursery Flowable) <5 spray 

.05-.10 
lb./100 gal. 
water 

Spot treatment - as needed. 1+  12 

chlorpyrifos 
(DuraGuard ME) 
(for spider mites) 

 <5 spray .05-1 oz./gal. Spot treatment - as needed. 1+  24 

chlorpyrifos 
(Dursban TNP) <5 spray .5 lbs./100 

gal. water Spot treatment - as needed. 1+  12 

diazinon (DZN 
Diazinon 50W, 
DZN Diazinon 

AG500, Knox-Out 
NL 2 FM) 

<5 spray 
.5-1.5 
lbs./100 gal. 
water 

Spot treatment - as needed. 1+  12 

diazinon (DZN 
Diazinon AG600 

WBC) 
<5 spray 7.4 fl. oz./100 

gal. water Spot treatment - as needed. 1+  12 

dicofol (Kelthane 
T/O 50W) 10 spray 

.25-.5 
lbs./100 gal. 
water 

Spot treatment - as needed. 1+  12 

fenbutatin 
(Vendex 50WP) <5 spray 4-8 oz./100 

gal. water Spot treatment - as needed. 1+  48 

fenpropathrin 
(Tame 2.4EC) <5 spray .1-.3 oz./acre Spot treatment - as needed. 1+  24 

fluvalinate 
(Mavrik Aquaflow 

2F) 
20 spray .6-.16 lb./100 

gal. water Spot treatment - as needed. 1+  12 

hexythiazox 
(Hexygon DF) <5 spray 

.03-.06 
lb./100 gal. 
water 

Spot treatment - as needed. 1+  12 

horticultural oil 
(refined 

petroleum 
distillate) 

<5 spray 
(foliar) 

.99-2.9 
gal./100 gal. 
water 

Spot treatment - as needed. 1+  4 

insecticidal soap 
(potassium salts 

of fatty acids) (M-
Pede 49%, 

20 spray, 
drench 

.5-1 gal./100 
gal. water Spot treatment - as needed. 1+  12 
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Olympic 

Insecticidal Soap 
49.52%) 
lambda- 

cyhalothrin 
(Scimitar GC 0.88 

EC) 

<5 spray 
.02-.03 
lb./100 gal. 
water 

Spot treatment - as needed. 1+  24 

methiocarb 
(Mesurol) <5 spray 

.375-.75 
lb./100 gal. 
water 

Spot treatment - as needed. 1+  24 

neem oil 
(Triact 70) <5 spray 

5.46lbs./50 
gal. water or 
5.46 lbs./100 
gal. water 

Spot treatment - as needed. 1+  4 

pyrethrins 
(Pyrenone Crop 
Spray, Pyronyl 

Crop Spray) 

<5 spray .05-.1 lb./100 
gal. water Spot treatment - as needed. 1+  12 

pyridaben 
(Sanmite 75WP) <5 spray 3 oz./100 gal. 

water Spot treatment - as needed. 1+  12 

 
14. Whiteflies 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Heavy infestations can affect plant vigor. Sooty mold can grow on the honeydew they excrete. 
% Acres Affected:  
Pest Life Cycles: Whiteflies undergo five distinct stages of development. Eggs are laid on the undersides of leaves, 
and are first pale yellow and then turn gray before hatching. The crawler is a small, mobile stage that searches for a 
feeding site. Crawlers settle down and begin feeding, eventually converting to the sedentary scale stage. The scale is a 
modified sucking insect, whose outer covering thickens after it feeds , giving it added protection. Adult development 
(pupation) occurs within this scale cover. The whitefly life cycle takes about 40 days and is temperature dependent. 
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Eliminate weeds in and around greenhouses.  
Biological Control Practices: Several natural enemies are available for whiteflies, including parasitic wasps, 
predators, and insect pathogens. The parasites are species specific, so correct identification is important for this 
technique to be successful. 
Post-Harvest Control Practices:  
Other Issues: This pest is primarily of concern in propagation greenhouses. Whitefly eggs and pupae are tolerant to 
most insecticides. If eggs or pupae are the predominant life stage, withhold insecticide applications until the 
susceptible nymphal or adult stages are present. The adult whitefly is most susceptible to insecticides when it 
emerges from its pupal case (6 am-11 am). Determine stages by following whitefly development on sentinel plants. 
Effectiveness of controls can be assessed this way as well. 
Chemical Controls for Whiteflies:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

abamectin  
(Avid 0.15 EC) 20 spray .009 lbs./100 

gal. water As needed – spot treatment 1+  12 

acephate  
(Orthene TT&O 

97, Orthene TT&O 
75) 

<5 spray .5 lbs./100 
gal. water As needed – spot treatment 1+  24 

azadirachtin <5 spray, .019-.043 As needed – spot treatment 1+  12 
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(larval or 

nymphal stages) 
(Neemix 4.5) 

drench lb./acre 
(spray); .006 
lb./100 gal. 
water 
(drench) 

azadirachtin 
(larval, pupal or 
nymphal stages) 
(Ornazin 3%EC) 

<5 spray .017 lb./100 
gal. water As needed – spot treatment 1+  12 

Beauveria 
bassiana 

(BotaniGard ES) 
<5 spray .06-.11 

qts./acre As needed – spot treatment 1+  4 

Beauveria 
bassiana 

(BotaniGard 
22WP) 

<5 spray 
.11-.22 
lb./100 gal. 
water 

As needed – spot treatment 1+  4 

bifenthrin (Talstar 
Nursery Flowable) <5 spray 

.05-.10 
lb./100 gal. 
water 

As needed – spot treatment 1+  12 

cyfluthrin 
(Decathlon 20 WP) <5 spray .38 oz./100 

gal. As needed – spot treatment 1+  NA 

fenoxycarb 
(Precision 25WP) <5 spray .5-1 oz./100 

gal. water As needed – spot treatment 1+  12 

fluvalinate 
(Mavrik Aquaflow 

2F) 
20 spray .6-.16 lb./100 

gal. water As needed – spot treatment 1+  12 

horticultural oil 
(refined 

petroleum 
distillate) 

<5 
spray 

(dormant 
or foliar) 

.99-2.9 
gal./100 gal. 
water 

As needed – spot treatment 1+  4 

imidacloprid 
(containers) 

(Marathon 1% 
Granular) 

10 bulk or 
topical 

.005-.07 
lb./cu. yd. 
(bulk); 
.00018-.0014 
oz./pot 
(topical) 

As needed – spot treatment 1+  12 

imidacloprid 
(containers) 

(Marathon 60 WP) 
10 soil 

drench 
.0002-.0008 
oz./pot As needed – spot treatment 1+  12 

imidacloprid 
(Marathon II) 10 spray .03 lbs./100 

gal. water As needed – spot treatment 1+  12 

insecticidal soap 
(potassium salts 

of fatty acids) (M-
Pede 49%, 
Olympic 

Insecticidal Soap 
49.52%) 

10 spray, 
drench 

.5-1 gal./100 
gal. water As needed – spot treatment 1+  12 

lambda- 
cyhalothrin 

(Scimitar GC 0.88 
EC) 

<5 spray 
.01-.03 
lb./100 gal. 
water 

As needed – spot treatment 1+  24 

neem oil 
(Triact 70) <5 spray 

5.46lbs./50 
gal. water or 
5.46 lbs./100 

As needed – spot treatment 1+  4 
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gal. water 

permethrin 
(Astro, Pounce 

3.2EC) 
<5 spray or 

broadcast 

.1-.2 lb./100 
gal. water or 
.1-.2 lb./acre 

As needed – spot treatment 1+  12 

pyrethrins 
(Pyrenone Crop 

Spray) 
<5 spray .05-.1 lb./100 

gal. water As needed – spot treatment 1+  12 

pyridaben 
(Sanmite 75WP) <5 spray 3 oz./100 gal. 

water As needed – spot treatment 1+  12 

pyriproxyfen 
(Distance) <5 foliar 

spray 

.04-.05 
lb./100 gal. 
water 

As needed – spot treatment 1+  12 

 
 
B. Less Common 
 
1. Beetles (Asiatic Garden, Coreopsis, Japanese) 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Beetles can strip foliage, chew holes in leaves and feed on roots possibly affecting plant growth. 
% Acres Affected:  
Pest Life Cycles: Adult beetles emerge in early- to mid-summer and begin feeding on leaves of host plants. After 
feeding for about 30 days lay their eggs in the soil about mid-summer. The eggs hatch within 10 to 14 days. The newly 
hatched grubs will feed on plant roots until cooler fall weather settles in. At this point, the grubs move deeper into the 
soil where they overwinter. In the spring, the grub becomes active again, pupates, and emerges as an adult in early 
summer.  
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues:  
Chemical Controls for Beetles (Asiatic Garden, Coreopsis, Japanese):  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

azadirachtin 
(larval or 

nymphal stages) 
(Neemix 4.5) 

<5 spray, 
drench 

.019-.043 
lb./acre 
(spray); .006 
lb./100 gal. 
water 
(drench) 

As needed – spot treatment 1+  12 

azadirachtin 
(larval, pupal or 
nymphal stages) 
(Ornazin 3%EC) 

<5 spray .017 lb./100 
gal. water As needed – spot treatment 1+  12 

bifenthrin (Talstar 
Nursery Flowable) <5 spray 

.05-.10 
lb./100 gal. 
water 

As needed – spot treatment 1+  12 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
30 spray 1 –6.8 

lbs./acre As needed – spot treatment 1+  12 

chlorpyrifos <5 spray .05-1 oz./gal. As needed – spot treatment 1+  24 
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(DuraGuard ME) 

chlorpyrifos 
(Dursban TNP) <5 spray 8 lbs./100 

gal. water As needed – spot treatment 1+  12 

cyfluthrin 
(Decathlon 20 WP) <5 spray .38 oz./100 

gal. As needed – spot treatment 1+  NA 

fluvalinate 
(Mavrik Aquaflow 

2F) 
<5 spray .6-.16 lb./100 

gal. water As needed – spot treatment 1+  12 

insecticidal soap 
(potassium salts 

of fatty acids) 
(Olympic 

Insecticidal Soap 
49.52%) 

<5 spray, 
drench 

.5-1 gal./100 
gal. water As needed – spot treatment 1+  12 

lambda- 
cyhalothrin 

(Scimitar GC 0.88 
EC) 

<5 spray 
.01-.03 
lb./100 gal. 
water 

As needed – spot treatment 1+  24 

malathion 
(Japanese beetle) 

(Malathion 8 
Flowable, 

Malathion 5EC) 

<5 spray .9-1 lb./100 
gal. water As needed – spot treatment 1+  12 

malathion 
(Japanese beetle) 
(Malathion 50EC) 

<5 spray 8.3 fl. oz./100 
gal. water As needed – spot treatment 1+  12 

permethrin 
(Astro) <5 spray or 

broadcast 

.1-.2 lb./100 
gal. water or 
.1-.2 lb./acre 

As needed – spot treatment 1+  12 

pyrethrins 
(Pyrenone Crop 

Spray) 
<5 spray .05-.1 lb./100 

gal. water As needed – spot treatment 1+  12 

pyrethrins 
(Pyrethrum 

TR1100) 
<5 aerosol .5 lb./3000 

sq. ft. As needed – spot treatment 1+  12 

spinosad 
(Conserve 1SC) <5 spray .05 lb./100 

gal. water As needed – spot treatment 1+  4 

 
2. Caterpillars (Armyworms, Cutworms, Loopers, Monarch, Orange Tortrix) 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Armyworm: Leaf and flower feeding damage; Cutworm: cutting off of stems or entire plants; Looper: 
leaf damage, complete plant defoliation; Monarch: leaf feeding damage; Orange tortrix: leaf curl and foliage feeding. 
% Acres Affected:  
Pest Life Cycles:  

Armyworms: Partially grown caterpillars overwinter in soil or debris on the ground and finish their development 
in the spring. Pupation can take place in late April with the adults emerging 2 to 3 weeks later to lay eggs. Adult 
numbers are often an indication of larvae abundance. Eggs are typically laid at night and resemble small white 
beads. After 8 to 10 days, greenish caterpillars emerge from the eggs and begin to feed. This first generation 
usually causes the most damage. After several molts, the caterpillar becomes fully-grown. Pupation occurs and 
adults emerge. Typically there are 3 generations per year. 
Cutworms: Moths lay hundreds of eggs on plants in woody or weedy fields. Once the eggs hatch, the larvae molt 
several times. Once fully grown, they tunnel into the soil to pupate. The moths emerge from the pupae and crawl 
from the ground through the tunnels made by the larvae. The cutworm life cycle varies by species but can range 
from 1 to 4 generations per year. 
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Loopers: Also referred to as either fall or spring cankerworm, loopers can have one of two different life cycles. 
Fall loopers emerge from pupae in the ground in late fall. The moths deposit eggs on main stems and branches. 
The eggs hatch in the spring and the larvae will feed on leaves until June. Once fully grown, they drop to the 
ground and pupate. One generation is common. Spring looper moths appear in the spring. Females lay eggs on 
stems and branches. The eggs hatch in about a month. 
Monarch: Monarchs start out in the egg stage. Female butterflies lay eggs individually or in clusters on the plants 
that the young will use for food. Eggs can hatch in a few days. Larvae (caterpillars) hatch from the eggs. Most will 
molt four or five times before they are fully grown. The larvae will move into the pupae stage where it changes 
from a caterpillar to the adult butterfly. At least one generation occurs per year. 
Orange Tortrix: Pupation occurs in the web created by the caterpillar during feeding. Adult moths lay eggs on 
the leaf surfaces of on the smooth stems of new growth. There can be two generations per year.  

Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Remove caterpillars by hand. 
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Bacillus thuringiensis is most often used product. 
Chemical Controls for Caterpillars:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

azadirachtin 
(larval or 

nymphal stages) 
(Neemix 4.5) 

<5 spray, 
drench 

.019-.043 
lb./acre 
(spray); .006 
lb./100 gal. 
water 
(drench) 

As needed 1+  12 

azadirachtin 
(larval, pupal or 
nymphal stages) 
(Ornazin 3%EC, 

Azatin XL) 

<5 spray .017 lb./100 
gal. water As needed 1+  12 

Bacillus 
thuringiensis 

aizawai (BioBit 
HP) 

20 spray .02-.03 
lb./acre As needed 1+   

Bacillus 
thuringiensis 

subsp. aizawai 
(XenTari DF, 

XenTari WDG) 

20 spray .05-.21 
lb./acre As needed 1+  4 

Bacillus 
thuringiensis 

subsp. kurstaki 
(Dipel Pro DF) 

30 spray 
.026-.103 
lbs./100 gal. 
water 

As needed 1+  4 

Bacillus 
thuringiensis 

subsp. kurstaki 
(Javelin WG) 

20 spray .009-.094 
lbs./acre As needed 1+  4 

bifenthrin (Talstar 
Nursery Flowable) <5 spray 

.03-.05 
lb./100 gal. 
water 

As needed 1+  12 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
<5 spray 1 lb./acre As needed 1+  12 
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chlorpyrifos 

(DuraGuard ME) <5 spray .05-1 oz./gal. As needed 1+  24 

chlorpyrifos 
(Dursban TNP) <5 spray 

.25-.5 
lbs./100 gal. 
water 

As needed 1+  12 

cyfluthrin 
(Decathlon 20 WP) <5 spray .38 oz./100 

gal. As needed 1+  NA 

diflubenzuron 
(field-grown 

mums) (Dimilin 
25W) 

<5 spray .03-.13 
lbs./acre As needed 1+  12 

fluvalinate 
(Mavrik Aquaflow 

2F) 
<5 spray .6-.16 lb./100 

gal. water As needed 1+  12 

horticultural oil 
(refined 

petroleum 
distillate) 

<5 
spray 

(dormant 
or foliar) 

.99-2.9 
gal./100 gal. 
water 

As needed 1+  4 

insecticidal soap 
(potassium salts 

of fatty acids) (M-
Pede 49%, 
Olympic 

Insecticidal Soap 
49.52%) 

<5 spray, 
drench 

.5-1 gal./100 
gal. water As needed 1+  12 

lambda- 
cyhalothrin 

(Scimitar GC 0.88 
EC) 

<5 spray 
.01-.03 
lb./100 gal. 
water 

As needed 1+  24 

malathion 
(Malathion 50EC) <5 spray 8.3 fl. oz./100 

gal. water As needed 1+  12 

permethrin 
(Astro, Pounce 

3.2EC) 
<5 spray or 

broadcast 

.1-.2 lb./100 
gal. water or 
.1-.2 lb./acre 

As needed 1+  12 

pyrethrins 
(Pyrenone Crop 
Spray, Pyronyl 

Crop Spray) 

<5 spray .05-.1 lb./100 
gal. water As needed 1+  12 

pyrethrins + 
rotenone (Pyrellin 

EC) 
<5 spray 

pyrethrins = 
.005-.011 
lb./acre; 
rotenone = 
.004-.009 
lb./acre 

As needed 1+  12 

spinosad 
(Conserve 1SC) 10 spray .05 lb./100 

gal. water As needed 1+  4 

 
3. Iris Borer 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Feeding on leaves and stems, introducing bacteria that can kill plant. 
% Acres Affected:  
Pest Life Cycles: Borers overwinter as eggs on old iris leaves and debris, especially at the base of old iris stalks. The 
larvae hatch in the spring (April to May) and crawl up the iris leaves. The larvae enter the leaves and know out the 
soft leaf tissue between the leaf surfaces and work slowly down toward the rhizomes. By early July, the larvae have 
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grown and are ready to pupate. The larvae pupate in a brown pupa case in the loose soil left from feeding on the 
rhizomes. The moths appear from late August to October and fly only at night. There is only one generation per year. 
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Disposal of infested stock. 
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Disposal of infested stock is the most often used control for this insect. 
Chemical Controls for Iris Borer:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

dimethoate 
(Dimethoate 4EC) 5 spray 1 lb./100 gal. 

water As needed – spot treatment 1+  48 

Steinernema spp. 
nematodes 
(Nemasys, 
ScanMask) 

5 spray 
30-90 million 
nematodes/ 
1000 sq. ft. 

As needed – spot treatment 1+  -- 

 
4. Plant Bugs (Fourlined, Tarnished) 

Type of Pest: Insect 
Frequency of Occurrence:  
Damage Caused: Plant bugs use their sucking mouthparts to feed on plant sap. Damage ranges from many small 
white spots on the leaves to distortion or destruction of plant tissue, depending on the pest and host plant. Some feed 
on many different types of plants while others feed only on a narrow range or single species.  
 Adults fly readily and are often gone before symptoms appear. Their injury is often light to moderate and 
widely distributed. In contrast, the immature or nymphal stages are wingless and can move only by walking. Injury 
builds slowly but can become very intense as the insects near maturity. In addition to the feeding damage, white cast 
skins and tarry waste specks may be seen when nymphs have been present for a long time. The adult and nymphal 
stages of the same species can look very different, which can confuse identification. 
% Acres Affected:  
Pest Life Cycles:  

Fournlined Plant Bug: Fourlined plant bugs feed on many herbaceous ornamentals . The nymphs are bright red 
or yellow, adults is yellow to yellow-green. Both stages have four distinct black lines running the length of the 
body, hence their name. This plant bug can be very destructive, especially to herbs and mint. Females cut slits 
into the host plant and lay six to eight eggs inside. There is one generation a year. It occurs during a six-week 
period from late May through June.  
Tarnished Plant Bug: The tarnished plant bug overwinters as an adult and becomes active when leaves first 
begin to form. This insect feeds on weeds, fruit, and flowers. There are several generations each year. Adults, 
which have a distinct yellow "Y" on their backs, are good fliers and move about easily.  

Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues:  
Chemical Controls for Plant Bugs (Fournlined, Tarnished):  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

bifenthrin (Talstar 
Nursery Flowable) 5 spray 

.05-.10 
lb./100 gal. 
water 

As needed – spot treatment 1+  12 

carbaryl (Chipco 5 spray 1 lb./acre As needed – spot treatment 1+  12 
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Sevin 4SL, Chipco 

Sevin 80 WSP) 
chlorpyrifos 

(tarnished plant 
bugs) (DuraGuard 

ME)  
<5 spray .05-1 oz./gal. As needed – spot treatment 1+  24 

chlorpyrifos 
(Dursban TNP) <5 spray 

.25-.5 
lbs./100 gal. 
water 

As needed – spot treatment 1+  12, 24 

cyfluthrin 
(Decathlon 20 WP) <5 spray .38 oz./100 

gal. As needed – spot treatment 1+  NA 

fluvalinate 
(Mavrik Aquaflow 

2F) 
<5 spray .6-.16 lb./100 

gal. water As needed – spot treatment 1+  12 

insecticidal soap 
(potassium salts 

of fatty acids) (M-
Pede 49%, 
Olympic 

Insecticidal Soap 
49.52%) 

<5 spray, 
drench 

.5-1 gal./100 
gal. water As needed – spot treatment 1+  12 

lambda- 
cyhalothrin 

(Scimitar GC 0.88 
EC) 

<5 spray 
.01-.03 
lb./100 gal. 
water 

As needed – spot treatment 1+  24 

malathion 
(tarnished plant 

bug) (Malathion 8 
Flowable, 

Malathion 5EC) 

<5 spray .9-1 lb./100 
gal. water As needed – spot treatment 1+  12 

malathion 
(Malathion 50EC) <5 spray 8.3 fl. oz./100 

gal. water As needed – spot treatment 1+  12 

permethrin 
(Astro) <5 spray or 

broadcast 

.1-.2 lb./100 
gal. water or 
.1-.2 lb./acre 

As needed – spot treatment 1+  12 

pyrethrins 
(Pyrenone Crop 
Spray, Pyronyl 

Crop Spray) 

<5 spray .05-.1 lb./100 
gal. water As needed – spot treatment 1+  12 

 
5. Root Aphid 

Type of Pest: Insect 
Frequency of Occurrence: Annually 
Damage Caused: Aphids leave honeydew that is an attractant for other insects and harbors disease. Aphids can also 
damage plants by sucking out sap from the plant and well as transmit disease. 
% Acres Affected:  
Pest Life Cycles: Both winged and wingless adults occur. Aphids overwinter as black, oval eggs on plant parts and 
hatch in the spring. Wingless females feed on leaf stalks. Large populations can build up and cause winged aphids to 
migrate to other plants where they feed throughout the summer. In the fall, the adults lay their eggs. 
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices:  
Post-Harvest Control Practices:  
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Other Issues:  
Chemical Controls for Root Aphid:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

chlorpyrifos 
(Duraguard ME) 10 spray .05-1 oz./gal. As needed – spot treatment 1+  24 

imidacloprid 
(Marathon II) 10 spray .03 oz./100 

gal. water As needed – spot treatment 1+  12 

 
6. Scale 

Type of Pest: Insect 
Frequency of Occurrence:  
Damage Caused: Scale insects feed on plant sap. They have long, threadlike mouthparts (stylets) six to eight times 
longer than the insect itself. Feeding by scales slowly reduces plant vigor. Heavily infested plants grow poorly and 
may suffer dieback of twigs and branches. Occasionally, an infested host will be so weakened that it dies.  
% Acres Affected:  
Pest Life Cycles:  

Armored Scales: Armored scales are so named because they secrete a protective cover over their bodies. Most 
species overwinter as eggs beneath the female cover. In spring, eggs hatch into tiny mobile crawlers that migrate 
to new feeding sites. After a few days, crawlers settle, insert their mouthparts, and begin feeding. Soon they 
secrete a protective cover and lose their legs. Large populations can build up unnoticed before plants begin to 
show visible symptoms. Common armored scales include:  

San Jose Scale: Mature scales are circular, slightly convex, and smoky black. They are about l/l6 inch across. 
Under a magnifying glass, a conspicuous, dark gray, concentric ring is visible. San Jose scale is perhaps the 
most widely distributed and most destructive scale insect pest. There are up to three generations per year with 
broods often overlapping.  
Oystershell Scale: These scales are shaped like the shell of an oyster. They are chestnut to dark brown, 
sometimes with lighter transverse bands. There are two generations per year with crawlers active May l-20 and 
July l5- 25.  
Euonymus Scale: Females are pear-shaped and blackish-brown. Males are elongate and white. There are two 
generations per year. Crawlers are active May 5-June l0 and August l-25.  
Other armored scales: Fern Scale (on ferns, begonia, geranium, liriope, and many others); Latania Scale (on 
canna, gladiolus, and other plants.) 

Soft Scales: In general, soft scales are larger and more convex than armored scales. Many resemble miniature 
tortoise shells. Soft scales usually cover themselves with wax and lack the detachable protective cover for which 
armored scales are named. Most soft scales overwinter as immature, fertilized females. In spring they resume 
feeding, mature, and lay eggs. These hatch into tiny crawlers. After locating suitable feeding sites, crawlers settle 
and begin feeding. Some species lose their legs once they've settled, but others retain them and are able to crawl 
short distances to find suitable overwintering sites in the fall. Most have only a single generation per year at our 
latitude. The most common soft scale pests include:  

Fletcher Scale: Mature scales are shiny, dark brown, and very convex. They are similar in appearance to 
European fruit lecanium and oak lecanium. Honeydew excreted by the scales supports unsightly, sooty molds. 
Crawlers are normally active June 5-25. There is one generation per year.  
Hemispherical Scale: Mature scales are brown, smooth, glossy, and very convex (thus the name), with a slightly 
flared margin. They measure about l/8 inch in length. Hemispherical scale does not overwinter outdoors at our 
latitude and is primarily a pest of greenhouse plants. Among the most commonly attacked host plants are ferns, 
chrysanthemum, and lily.  
Brown Soft Scale: Adults are oval, soft, rather flat, and l/8 inch long. Color is usually yellowish-brown or 
greenish-brown. It has a very long host list and is common on fern, among many others. Reproduction is 
continuous with overlapping generations.  
Cottony Camellia Scale: Long, white, cottony egg sacs produced by this scale are much more conspicuous than 
the scales themselves. After completion of the egg sac, the female dies, dries up, and falls to the ground. Host 
plants include English ivy. Crawlers are active June l- l0. There is one generation per year.  

Timing of Control:  
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Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Adult scales are protected from insecticides by coverings. Control measures must be aimed at 
unprotected immatures (crawlers) or the overwintering stage. 
Chemical Controls for Scale:  

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

acephate  
(Orthene TT&O 

97, Orthene TT&O 
75) 

<5 spray .5 lbs./100 
gal. water As needed 1+  24 

azadirachtin 
(larval, pupal or 
nymphal stages) 
(Ornazin 3%EC) 

<5 spray .021 lb./100 
gal. water As needed 1+  12 

bifenthrin (Talstar 
Nursery 

Flowables) 
<5 spray 

.05-.10 
lb./100 gal. 
water 

As needed 1+  12 

carbaryl (Chipco 
Sevin 4SL, Chipco 

Sevin 80 WSP) 
<5 spray 1 lb./acre As needed 1+  12 

chlorpyrifos 
(DuraGuard ME) <5 spray .05-1 oz./gal. As needed 1+  24 

chlorpyrifos 
(Dursban TNP) <5 spray 1 lb./100 gal. 

water As needed 1+  12 

cyfluthrin 
(Decathlon 20 WP) <5 spray .38 oz./100 

gal. As needed 1+  NA 

fenoxycarb 
(Precision 25WP) <5 spray .5-1 oz./100 

gal. water As needed 1+  12 

horticultural oil 
(refined 

petroleum 
distillate) 

25 
spray 

(dormant 
or foliar) 

.99-2.9 
gal./100 gal. 
water 

As needed – spot treatment. 
May become routine spray 
under some conditions. 

1+  4 

insecticidal soap 
(potassium salts 

of fatty acids) (M-
Pede 49%, 
Olympic 

Insecticidal Soap 
49.52%) 

<5 spray, 
drench 

.5-1 gal./100 
gal. water As needed 1+  12 

lambda- 
cyhalothrin 

(Scimitar GC 0.88 
EC) 

<5 spray 
.01-.03 
lb./100 gal. 
water 

As needed 1+  24 

neem oil 
(Triact 70) <5 spray 

5.46lbs./50 
gal. water or 
5.46 lbs./100 
gal. water 

As needed 1+  4 

pyrethrins 
(Pyrenone Crop 
Spray, Pyronyl 

Crop Spray) 

<5 spray .05-.1 lb./100 
gal. water As needed 1+  12 
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pyriproxyfen 
(Distance) <5 foliar 

spray 

.05-.08 
lb./100 gal. 
water 

As needed 1+  12 

 
C. Other Insects of Concern but not Regularly Treated For  
 

• Earwigs 
• Fleahopper 
• Grasshoppers 
• Lace bugs 
• Leafrollers (Obliquebanded, Omnivorous, Redbanded) 
• Leaftiers (Celery and Pachysandra) 
• Mealybugs 
• Millipedes 
• Narcissus bulb fly 
• Sawflies 
• Sowbugs 
• Springtails 

 
 
Pest Information: Diseases 
 
A. Most Common 
 
1. Botrytis 

Type of Pest: Fungus 
Frequency of Occurrence: Annually 
Damage Caused: Botrytis, also called gray mold, can be serious during wet spring weather. The symptoms range 
from a spotting of the flower to a complete collapse of the bracts that eventually become covered with a gray fuzzy 
growth. Infected flowers that fall onto leaves can also cause leaf infections. Flower blight lesions in delicate leaves or 
blossoms will become wrinkled and dry. In thick leaves, zones of lighter and darker colors set in concentric zones will 
appear. Shaded leaves and shoots near the ground are likely to become blighted. Succulent shoots that become 
infected will collapse and wither. 
% Acres Affected:  
Disease Cycle: Most conidia are released naturally when humidity rises and falls rapidly. Conidia are also dispersed 
by rain dislodging dry spores through the shock waves of air. Conidia can be carried 1 to 2 meters on the surface of 
splashing drops. Conidia can go for long periods of time without germinating, especially if there is a lack of moisture 
or nutrient or by microbial aggression on the plant surface. 
 Botrytis enters the plant through injuries or dead plant parts or by direct infiltration of healthy leaves, blossoms 
or fruits. The conidia penetrate the plant by germination of the conidia and differentiation of the germ tube into a 
clinging structure (the appressorium). A hypha from the appressorium penetrates the cuticle and epidermal wall, 
allowing the fungus to enter and kill plant tissues.  
 Botrytis can produce small, dark resting bodies, called sclerotia, in moist blighted tissue. The sclerotia serve as 
survival structure during the winter in temperate areas. In the spring, sclerotia will germinate to produce either 
conidia or stalked apothecia from which ascospores can be discharged into the air. Ascospores may cause some 
infections, but they are not considered important since some of the fungus overwinters as mycelium in decaying 
vegetation. The mycelium produces conidia as the temperature and moisture conditions allow. Botrytis can reproduce 
indefinitely by inhabiting dead and dying plant matter. 
 Botrytis is most prevalent where the air is moist and stagnant, commonly on the lower leaves of plants in dense 
plantings. Warm periods in the spring can cause growth to begin followed by humid weather which prolongs 
succulence in developing leaves and shoots. Frost or freeze damage also contributes to infection, especially if it is 
followed by damp or wet weather. Sublethal injury will cause leakage of nutrients from the leaf cells onto plant 
surfaces that will stimulate spore germination of botrytis. Botrytis will develop at high humidity and when 
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temperatures range between 0˚C and 25˚C. Optimum growth and conidial production occurs between 20˚C and 22˚C. 
Since botrytis can grow at low temperatures, it can appear in storage and is occasionally seen as a snow mold. When 
plant surfaces are wet, high humidity is present and temperatures are near 20°C, infection can occur within 20 hours. 
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Sanitation by removing dead foliage can be used for control. 
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Cultural practices to reduce botrytis incidents is often used. Resistance management is extremely 
important when using chemicals to control diseases. Chemicals that have different active ingredients should be used 
in rotation to help prevent chemical resistance from developing. 
 
Chemical Controls for Botrytis: 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

azoxystrobin 
(Heritage) 20 broadcast, 

banded 

.03-.13 
lb./100 gal. 
water 

Apply when mildew appears 
on leaf surface and repeat 
applications at 7-to 28 -day 
intervals as needed 

1+  4 

chlorothalonil 
(Countdown L + 

G, Daconil Ultrex 
Turf Care, 

Manicure Ultrex, 
Daconil Weather 
Stik, Daconil Zn, 

Thalonil 4L, 
PathGuard 6F) 

10 spray 
1-1.04 
lbs./100 gal. 
water 

Apply when mildew appears 
on leaf surface and repeat 
applications at 7-to 28 -day 
intervals as needed 

1+  48 

chlorothalonil + 
thiophanate-

methyl (Spectro 
90 WDG) 

10 spray 

.72-1.44 lbs. 
chlorothaloni
l/100 gal; .18-
.36 lb. 
thiophanate-
methyl/100 
gal. 

Apply when mildew appears 
on leaf surface and repeat 
applications at 7-to 28 -day 
intervals as needed 

1+  12 

copper hydroxide 
(Kocide 101, 

Kocide DF, Kocide 
LF, Kocide 2000, 

Kocide 2000 
T/N/O, Kocide 4.5 
LF, Champion 77% 

WP) 

<5 spray 
.39-.77 
lb./100 gal. 
water 

Apply when mildew appears 
on leaf surface and repeat 
applications at 7-to 28 -day 
intervals as needed 

1+  24 

copper hydroxide 
+ mancozeb 

(Junction) 
<5 spray 

.7-1.6 lbs. 
copper 
hydroxide/1
00 gal./.23-
.52 lb. 
mancozeb/10
0 gal. 

Apply when mildew appears 
on leaf surface and repeat 
applications at 7-to 28 -day 
intervals as needed 

1+  24 

copper sulfate 
pentahydrate 

(Phyton 27) 
<5 spray .02-.03 lb./10 

gal. water 

Apply when mildew appears 
on leaf surface and repeat 
applications at 7-to 28 -day 
intervals as needed 

1  24 
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fludioxonil 
(Medallion 50WP) <5 

foliar 
spray, soil 

mix, 
drench 

Foliar spray: 
1-2 oz./100 
gal. water; 
Soil mix: .5-1 
oz./cu. ft. 
soil; Drench: 
.5 oz./100 
gal. water 

Apply when mildew appears 
on leaf surface and repeat 
applications at 7-to 28 -day 
intervals as needed 

1+  12 

iprodione (Chipco 
Brand 26019) <5 foliar 

spray 
.5-1 lb./100 
gal. water 

Apply when mildew appears 
on leaf surface and repeat 
applications at 7-to 28 -day 
intervals as needed 

1+  24 

mancozeb 
(Dithane WF T/O, 

Fore FloXL, 
Dithane T/O 

Rainshield, Lesco 
Mancozeb DG, 
Fore Rainshield 
T/O, Fore WSP 
Rainshield T/O, 
Pentathlon DF, 

Protect T/O) 

20 spray 
.75-1.5 
lbs./100 gal. 
water 

Apply when mildew appears 
on leaf surface and repeat 
applications at 7-to 28 -day 
intervals as needed 

1+  24 

mancozeb + 
thiophanate-

methyl (Zyban 
WSB, Zyban WP) 

<5 spray 

3.7 oz. 
thiophanate-
methyl/100 
gal.; 15.4 oz. 
mancozeb 
/100 gal.  

Apply when mildew appears 
on leaf surface and repeat 
applications at 7-to 28 -day 
intervals as needed 

1+  12 or 
24 

maneb 
(Pentathlon) <5 spray 

.8-1.2 
lbs./100 gal. 
water 

Apply when mildew appears 
on leaf surface and repeat 
applications at 7-to 28 -day 
intervals as needed 

1+  24 

thiophanate-
methyl (Cleary’s 
3336F, Cleary’s 
3336 WP, Lesco 

Cavalier Flowable, 
Cavalier 50 WSB) 

<5 foliar 
spray 

.375-.5 
lb./100 gal. 
water 

Apply when mildew appears 
on leaf surface and repeat 
applications at 7-to 28 -day 
intervals as needed 

1  12 

vinclozolin 
 (Vorlan 50DF, 
Vorlan 50EG) 

<5 spray .75-1 lb./100 
gal. water 

Apply when mildew appears 
on leaf surface and repeat 
applications at 7-to 28 -day 
intervals as needed 

1  12 

 
2. Damping-off (Pythium) 

Type of Pest: Fungus 
Frequency of Occurrence: Annually 
Damage Caused: Infected plant tissue will become water-soaked, turn dark colored and collapse. Plant roots will 
become dark and rotted. 
% Acres Affected:  
Disease Cycle: Pythium is active in warm, wet soils. Spores are produced that can infect a plant root within a short 
period of time, usually a few minutes. The spores germinate, producing mycelium that grows into the roots, 
destroying plant tissue as it grows. Sexual spores are also produced in the roots or soil that are resistant to adverse 
environmental conditions such as drying and cold temperatures. These spores can survive for months or years in a 
dormant state. Once a susceptible host and the proper environmental conditions are present, the spores will 
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germinate. Hyphae then penetrate the host plant’s root. 
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Avoid excessive soil moisture and plant when seedlings can grow most 
rapidly. Use healthy transplants. 
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Resistance management is extremely important when using chemicals to control diseases. Chemicals 
that have different active ingredients should be used in rotation to help prevent chemical resistance from developing. 
 
Chemical Controls for Damping-off (Pythium): 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

etridiazole 
(Terrazole 35% 

WP, Truban 25% 
EC, Truban 30% 

WP ) 

5 spray, 
drench 

.75-3.5 
oz./100 gal. 
water 

Apply according to label 
instructions and before 
replacing with new plants in a 
site having a history of the 
disease. 

1+  12 

etridiazole 
(Truban 5-G) 5 

soil mix, 
broadcast, 
side-dress 

.25-.5 oz./cu. 
yd; .3-.4 
lb/1000 sq. 
ft.; .2 oz / 100 
linear ft. 

Apply according to label 
instructions and before 
replacing with new plants in a 
site having a history of the 
disease. Otherwise, apply as 
needed. 

1+  12 

etridiazole + 
thiophanate-

methyl (Banrot 
8G) 

5 
soil mix, 

broadcast, 
side-dress 

soil mix: .48 
oz./cu. yd 
etridiazole;.8 
oz./cu. yd. 
thiophanate-
methyl; 
broadcast: .24-
.36 lb./1000 
sq. ft. 
etridiazole; 
.4-.6 lb./1000 
sq. ft. 
thiophanate-
methyl; side-
dress: .18 
oz/100 lin. ft. 
etridiazole; .3 
oz/100 lin. ft. 
thiophanate-
methyl 

Apply according to label 
instructions and before 
replacing with new plants in a 
site having a history of the 
disease. Otherwise, apply as 
needed. 

1+  12 

etridiazole+ 
thiophanate-

methyl (Banrot 40 
WP) 

5 spray 

.15 pt./100 
gal. water 
(etridiazole); 
.25 pt./100 
gal. water 
(thiophanate-
methyl) 

As needed. 1+  12 

mefenoxam 
(Subdue 2X WSP) 10 drench 

.04-.15 
oz./100 gal. 
water 

As needed. 2+  
Entry 
when 
dry 
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mefenoxam 
(Subdue MAXX) 10 

drench, 
soil 

surface 
spray, soil 

mix 

drench: .04-.07 
fl. oz./100 
gal. water; 
soil surface: 
.273 fl. 
oz./100 gal. 
water; soil 
mix: .04 fl. 
oz./cu. yd. 

As needed. 1+  
Entry 
when 
dry 

mefenoxam 
(Subdue GR) 10 

soil 
surface 

broadcast, 
soil mix 

surface: .06-
.291 oz./1000 
sq. ft.; soil 
mix: .016-.078 
oz./ cu. yd. 

As needed. 

2-3 (for 
soil) 1 

(for soil 
mix) 

 

Entry 
when 
dust 

settles 

mefenoxam 
(Quell) 10 

drench, 
soil 

surface 
spray 

drench: .002-
.004 lbs./100 
gal. water; 
soil surface: 
.004-.016 
lbs./100 gal. 
water 

As needed. 1+  12 

trichoderma 
harzianum Rifai 

(Rootshield 
Granules) 

5 

media 
mix, 

broadcast, 
side-dress 
(in field) 

media mix: 
5.21 x 107 – 
7.8 x 107 
colony 
forming 
units/cu. ft.; 
broadcast: 5.21 
x 107 – 7.8 x 
107 colony 
forming 
units/1000 
sq. ft.; field 
side-dress: 2.6 
x 108 – 6.2 x 
108 colony 
forming 
units/acre 

Apply prior to planting or at 
planting. Other treatments as 
needed – spot treatment or 
whole growing area. 

1+  0 

Bacillus subtilis 
(Companion) 5 soil 

surface 

2.06 x 107 
colony 
forming 
units/100 
gal. water 

As needed – spot treatment or 
whole growing area. 1+  4 

 
3. Damping-off (Rhizoctonia solani) 

Type of Pest: Fungus 
Frequency of Occurrence: Annually 
Damage Caused: Seedlings will have reddish brown lesions on the stem and roots. Stems will become girdled or 
water soaked and soft. Plants will fall over or collapse. 
% Acres Affected:  
Disease Cycle: Damping-off disease caused by Rhizoctonia solani is found in cool, wet soils. Several fungi found in 
soils help cause damping-off disease. Wounds or openings on the plant stem are not needed for damping-off to infect 
a plant, but injury helps increase the severity of the disease. Rhizoctonia solani develops on dead organic matter in the 
soil. It does not produce spores. After the death of the host tissue, Rhizoctonia will survive on the dead material or it 
can form sclerotia that will remain in the soil for a long period of time. Rhizoctonia can also form hyphae and 
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basidiospores in the soil. Hyphae are colorless but will become brown colored with age. The fungus will web to 
neighboring leaves quickly in high humidity and can rot leaves rapidly. Sclerotia will germinate when environmental 
conditions are ideal, such as 65% or more soil moisture and 12˚C to 32˚C temperatures. 
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Chemical applications are typically spot treatments. Preventative sprays are species-dependent. 
Resistance management is extremely important when using chemicals to control diseases. Chemicals that have 
different active ingredients should be used in rotation to help prevent chemical resistance from developing. 
Chemical Controls for Damping-off (Rhizoctonia): 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

azoxystrobin 
(Heritage) 10 directed 

.03-.13 
lb./100 gal. 
water 

As needed. 1+  4 

etridiazole + 
thiophanate-

methyl (Banrot 
8G) 

10 
soil mix, 

broadcast, 
side-dress 

soil mix and 
broadcast: .48 
oz/cu yd 
etridiazole;.8 
oz/cu yd 
thiophanate-
methyl; 
broadcast: .24-
.36 lb/1000 
sq ft 
etridiazole; 
.4-.6 lb./1000 
sq ft 
thiophanate-
methyl; side-
dress: .18 
oz/100 ft 
etridiazole; .3 
oz/100 ft 
thiophanate-
methyl 

Apply prior to planting or as 
needed. 1+  12 

etridiazole+ 
thiophanate-

methyl (Banrot 40 
WP) 

10 spray 

.15 pt./100 
gal. water 
(etridiazole); 
.25 pt./100 
gal. water 
(thiophanate-
methyl) 

Apply as needed. 1+  12 

fludioxonil 
(Medallion 50WP) 5 

foliar 
spray, soil 

mix, 
drench 

Foliar spray: 
.5-1 oz./100 
gal. water; 
Soil mix: .5-1 
oz./cu. ft. 
soil; Drench: 
.5 oz./100 
gal. water 

Apply prior to planting or as 
needed. 1+  12 

iprodione (Chipco <5 drench 3.25 oz./100 Apply as needed. 1+  24 
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Brand 26019) gal. water 

PCNB (Terraclor 
400, Terraclor 75 
WP, Defend 75 

WP) 

5 drench, 
broadcast 

drench: .19-
.375 lb./100 
gal. water; 
broadcast: 2.5-
4.9 lbs./100 
gal. water 

Apply as needed. 1  12 

PCNB (Defend 
10G) 5 soil mix, 

broadcast 

soil mix: .1-.15 
lb./cu. ft.; 
broadcast: 1.5 
lb./1000 sq. 
ft. 

Apply prior to planting or as 
needed. 1+  12 

thiophanate-
methyl (Cleary’s 
3336F, Cleary’s 
3336 WP, Lesco 

Cavalier Flowable, 
Cavalier 50 WSB) 

20 drench .25-.5 lb./100 
gal. water Apply as needed. 1  12 

trichoderma 
harzianum Rifai 
(variety); KRL-

AG2 (strain) 
(PlantShield) 

5 drench 

1.96 x 107 – 
1.04 x 108 
colony 
forming 
units/100 
gal. water 

Apply as needed. 1+  0 

trichoderma 
harzianum Rifai 

(Rootshield 
Granules) 

5 

media 
mix, 

broadcast, 
side-dress 
(in field) 

media mix: 
5.21 x 107 – 
7.8 x 107 
colony 
forming 
units/cu. ft.; 
broadcast: 5.21 
x 107 – 7.8 x 
107 colony 
forming 
units/1000 
sq. ft.; field 
side-dress: 2.6 
x 108 – 6.2 x 
108 colony 
forming 
units/acre 

Apply prior to planting or at 
planting. Other treatments as 
needed – spot treatment or 
whole growing area. 

1+  0 

triflumizole 
(Terraguard 50W) 5 spray 

.125-.25 
lb./100 gal. 
water 

Apply as needed. 1+  12 

 
4. Leaf Spots (Fungal) 

Type of Pest: Fungus 
Frequency of Occurrence: Annually 
Damage Caused: Damage usually is not very significant but can cause leaves to be killed. Extensive leaf drop occurs 
more often. 
% Acres Affected:  
Disease Cycle: Fungal leaf spots are the most prevalent of plant diseases in the Northeast. Most ornamentals are 
subject to attack by one or more leaf-infecting fungi. Leaf spot symptoms vary depending upon the plant host and the 
causal fungus. Typical leaf spots are a delimited necrotic lesion, often with a brown, black, tan or reddish center and a 
darker margin. These spots can vary in size from pin-head to those that cover the entire leaf. Although many different 
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fungi are known to cause leaf spots, their disease cycles are often similar. Typically, the causal fungus overwinters on 
fallen leaves. In spring, during rainy, wet weather, spores are produced by the fungus and distributed by wind or 
splashing water onto emerging leaves. Once on the leaf and under the ideal environmental conditions, the fungal 
spores will germinate and penetrate the leaf, causing infection. Leaf spot formation is generally favored by cool, wet 
weather early in the growing season. Once symptoms appear, it is often too late to apply chemicals for control. 
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Preventative sprays on mums and other plant species may be made 8+ times. Other treatments may 
require only spot treatments, depending on the plant species. Resistance management is extremely important when 
using chemicals to control diseases. Chemicals that have different active ingredients should be used in rotation to 
help prevent chemical resistance from developing. 
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Chemical Controls for Leaf Spots (Fungal): 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

azoxystrobin 
(Heritage) 15 broadcast, 

banded 

.03-.13 
lb./100 gal. 
water 

Apply when mildew appears 
on leaf surface and repeat 
applications at 7-to 28 -day 
intervals as needed. Spot 
sprays may be necessary. 

1-8+  4 

chlorothalonil 
(Countdown L + 

G, Daconil Ultrex 
Turf Care, 

Manicure Ultrex, 
Daconil Weather 
Stik, Daconil Zn, 

Thalonil 4L) 

15 spray 
1-1.04 
lbs./100 gal. 
water 

Apply when mildew appears 
on leaf surface and repeat 
applications at 7-to 28 -day 
intervals as needed. Spot 
sprays may be necessary. 

1-8+  48 

chlorothalonil 
(Pathguard 90DF) <5 spray .72 lbs./100 

gal. water 

Apply when mildew appears 
on leaf surface and repeat 
applications at 7-to 28 -day 
intervals as needed. Spot 
sprays may be necessary. 

1-8+  12 

chlorothalonil + 
thiophanate-

methyl (Spectro 
90 WDG) 

<5 spray 

.72-1.44 lbs. 
chlorothaloni
l/100 gal; .18-
.36 lb. 
thiophanate-
methyl/100 
gal. 

Apply when mildew appears 
on leaf surface and repeat 
applications at 7-to 28 -day 
intervals as needed. Spot 
sprays may be necessary. 

1-8+  12 

copper hydroxide 
(Kocide 101, 

Kocide DF, Kocide 
LF, Kocide 2000, 

Kocide 2000 
T/N/O, Kocide 4.5 
LF, Champion 77% 

WP) 

<5 spray 
.39-.77 
lb./100 gal. 
water 

Apply when mildew appears 
on leaf surface and repeat 
applications at 7-to 28 -day 
intervals as needed. Spot 
sprays may be necessary. 

1-8+  24 

copper hydroxide 
+ mancozeb 

(Junction) 
<5 spray 

.7-1.6 lbs. 
copper 
hydroxide/1
00 gal./.23-
.52 lb. 
mancozeb/10
0 gal. 

Apply when mildew appears 
on leaf surface and repeat 
applications at 7-to 28 -day 
intervals as needed. Spot 
sprays may be necessary. 

1-8+  24 

copper salts of 
fatty and rosin 

acids  
(Camelot) 

<5 spray 
1.74 –2.9 
pts./100 gal. 
water 

Apply when mildew appears 
on leaf surface and repeat 
applications at 7-to 28 -day 
intervals as needed. Spot 
sprays may be necessary. 

1-8+  12 

fludioxonil 
(Medallion 50WP) <5 

foliar 
spray, soil 

mix, 
drench 

Foliar spray: 
.5-1 oz./100 
gal. water; 
Soil mix: .5-1 
oz./cu. ft. 
soil; Drench: 
.5 oz./100 

Apply when mildew appears 
on leaf surface and repeat 
applications at 7-to 28 -day 
intervals as needed. Spot 
sprays may be necessary. 

1-8+  12 
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gal. water 

mancozeb 
(Dithane WF T/O, 

Fore FloXL, 
Dithane T/O 

Rainshield, Lesco 
Mancozeb DG, 
Fore Rainshield 
T/O, Fore WSP 
Rainshield T/O, 
Pentathlon DF, 

Protect T/O) 

<5 spray 
.75-1.5 
lbs./100 gal. 
water 

Apply when mildew appears 
on leaf surface and repeat 
applications at 7-to 28 -day 
intervals as needed. Spot 
sprays may be necessary. 

1-8+  24 

myclobutanil 
(Eagle WSP, 

Systhane WSP) 
<5 spray .8-1.2 oz./50 

gal. water 

Apply when mildew appears 
on leaf surface and repeat 
applications at 7-to 28 -day 
intervals as needed. Spot 
sprays may be necessary. 

1-8+  24 

thiophanate-
methyl (Cleary’s 
3336F, Cleary’s 
3336 WP, Lesco 

Cavalier Flowable, 
Cavalier 50 WSB) 

15 foliar 
spray 

.375-.5 
lb./100 gal. 
water 

Apply when mildew appears 
on leaf surface and repeat 
applications at 7-to 28 -day 
intervals as needed. Spot 
sprays may be necessary. 

1-8+  12 

triadimefon 
(Bayleton 50 T/O, 

Lesco Systemic 
Fungicide w/ 50% 

Bayleton) 

<5 foliar 
spray 

2.75 oz. in 
68.75 to 275 
gal. water 

Apply when mildew appears 
on leaf surface and repeat 
applications at 7-to 28 -day 
intervals as needed. Spot 
sprays may be necessary. 

1-8+  12 

triadimefon 
(Strike 25 WDG) <5 foliar 

spray 
1-2 oz. in 50 
gal. water 

Apply when mildew appears 
on leaf surface and repeat 
applications at 7-to 28 -day 
intervals as needed. Spot 
sprays may be necessary. 

1-8+  12 

triflumizole 
(Terraguard 50W) <5 spray .125-.25 

lb./100 gal. 

Apply when mildew appears 
on leaf surface and repeat 
applications at 7-to 28 -day 
intervals as needed. Spot 
sprays may be necessary. 

1-8+  12 

 
5. Nematodes (Foliar) 

Type of Pest: Parasite 
Frequency of Occurrence: Annually 
Damage Caused: Severe root damage, stunted and poor growth, general plant failure. Above ground symptoms 
include wilted foliage, yellowing and eventual loss of foliage. New growth tends to be weak with few and smaller 
leaves than a healthy plant. Any damage is distributed in haphazard patterns. Root symptoms include irregular root 
growth or death of cells that have been fed on. Other damage includes galls, plant stunting and decay of roots. 
Affected roots are typically darker in color than healthy roots. Fungi and other diseases that invade dead roots will 
tend to infect nematode damaged roots earlier and often more severely than uninjured roots. Some viruses can be 
transmitted by nematodes. 
% Acres Affected:  
Disease Cycle: Nematodes are microscopic animals with a life cycle that has one egg stage, four juvenile stages and 
one adult stage. Nematodes overwinter in the egg phase within the dead female body or in plant material. 
Timing of Control:  
Yield Losses:  
Regional Differences:  
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Cultural and Physical Control Practices:  
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues:  
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Chemical controls for Nematodes (Foliar): 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

chlorfenapyr 
(Pylon) 10 spray 

.08-.16 
lbs./100 gal. 
water 

Make first application at first 
identification of nematode 
damage. Second application 
to be made 7 to 14 days 
afterwards. A third treatment 
may be needed at 4 to 6 
weeks following initial 
application. 

1  12 

chloropicrin 
(Chlor-o-Pic 

96.5%) 
<5 fumigant 

soil mix: 2.9-
3.9 cc/cu. yd; 
soil: 144-482 
lbs./acre 

Prior to planting 1  

48 and 
<.1 

ppm 
(green-
house) 
or 48 
and 

when 
re-

mov-
ing 

tarps 
(out-
door) 

dazomet (Basamid 
Granular 99%) <5 

soil 
surface 
applied 

fumigant 

4.95-11.8 
lbs./1000 sq. 
ft. 

Prior to planting 1  

24 
hours 
plus 

ventila-
tion or 

14 
hours 
and 

when 
remov-

ing 
tarps. 

metam-sodium 
(Vapam) <5 soil 

fumigant 

159-319 
lbs./43,560 
sq. ft. 

Prior to planting 1  

48 
hours 
and 

during 
tarp 

remov-
al 

methyl bromide 
with chloropicrin 
(Brom-O-Gas 98% 

+ 2%) 

<5 fumigant 
176-426 
lbs./43,560 
sq. ft. 

Prior to planting 1  

48 and 
<.5 

ppm 
(green-
house) 
or 48 
and 

when 
remov-

ing 
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tarps 
(out-
door) 
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6. Powdery Mildew 

Type of Pest: Fungus 
Frequency of Occurrence: Annually 
Damage Caused: Damage includes dwarfing, distortion, chlorosis, premature senescence and browning of leaves, 
subnormal growth rate, blemished or aborted fruits, and depressed yields. 
% Acres Affected:  
Disease Cycle: Powdery mildew is seen as a white powder-like coating on leaves, buds, twigs and stems. This fungus 
produces sexual spores in a round structure called a cleistothecium. The powdery mildew fungus overwinters as 
spores on fallen leaves or in buds and is distributed to the plant leaves by air currents. Infection is first seen as a 
superficial white coating on the older leaves. The disease spreads as spores are released from this white coating. 
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices: Resistant plant varieties should be used when available. 
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Resistance management is extremely important when using chemicals to control diseases. Chemicals 
that have different active ingredients should be used in rotation to help prevent chemical resistance from developing. 
Chemical Controls for Powdery Mildew: 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

azoxystrobin 
(Heritage) 5 broadcast, 

banded 

.03-.13 
lb./100 gal. 
water 

Apply when mildew appears 
on leaf surface and repeat 
applications at 7-to 28 -day 
intervals as needed 

1+  4 

chlorothalonil 
(Countdown L + 

G, Manicure 
Ultrex, Daconil 
Weather Stik, 
Daconil Zn, 
Thalonil 4L) 

5 spray 
1-1.04 
lbs./100 gal. 
water 

 1+  48 

chlorothalonil + 
thiophanate-

methyl (Spectro 
90 WDG) 

<5 spray 

.72-1.44 lbs. 
chlorothaloni
l/100 gal; .18-
.36 lb. 
thiophanate-
methyl/100 
gal. 

 1+  12 

copper sulfate 
pentahydrate 

(Phyton 27) 
<5 spray .02-.04 lb./10 

gal. water  1  24 

horticultural oil 
(refined 

petroleum 
distillate) 

<5 
spray 

(dormant 
or foliar) 

.99-2.9 
gal./100 gal. 
water 

 1+  4 

hydrogen dioxide 
(ZeroTol 27%) <5 foliar 

spray 

.34 oz./gal 
(initial) .07 
oz./gal. (pre-
ventative) 

   0 

kresoxim-methyl 
(Cygnus 50W) <5 spray .8-1.6 oz./100 

gal. water    12 

mancozeb + <5 spray 3.7 oz.  1+  12 or 
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thiophanate-

methyl (Zyban 
WSB, Zyban WP) 

thiophanate-
methyl/100 
gal.; 15.4 oz. 
mancozeb 
/100 gal.  

24 

myclobutanil 
(Eagle WSP, 

Systhane WSP) 
<5 spray .8-1.2 oz./50 

gal. water    24 

neem oil 
(Triact 70 EC) 5 spray 5.46 lbs./100 

gal. water  1+  4 

piperalin (Pipron 
82.4 LC) <5 spray .15-.5 lb./100 

gal. water  1+  12 

propiconazole 
(Banner MAXX) 5 spray 

.05-.12 
lb./100 gal. 
water 

 1+  24 

thiophanate-
methyl (Cleary’s 
3336F, Cleary’s 
3336 WP, Lesco 

Cavalier Flowable, 
Cavalier 50 WSB) 

5 foliar 
spray 

.375-.75 
lb./100 gal. 
water 

 1  12 

triflumizole 
(Terraguard 50W) <5 spray 

.125-.5 
lb./100 gal. 
water 

 1+  12 

triadimefon 
(Bayleton 50 T/O, 

Lesco Systemic 
Fungicide w/ 50% 

Bayleton) 

<5 foliar 
spray 

2.75 oz. in 
275-550 gal. 
water 

At budbreak and twice 
thereafter at 7- to 14-day 
intervals 

3  12 

triadimefon 
(Strike 25 WDG) 5 foliar 

spray 
.25-.5 oz./50 
gal. water 

At budbreak and twice 
thereafter at 7- to 14-day 
intervals 

3  12 

trifloxystrobin 
(Compass) <5 foliar 

spray 
.5 – 2 oz./100 
gal. water 

Applications should be made 
when conditions for disease 
development are present. 
Repeat applications at 7- to 14-
day intervals until threat of 
disease has passed.  

2+  12 

 
7. Root and Stem Rot (Pythium) 

Type of Pest: Fungus 
Frequency of Occurrence: Annually 
Damage Caused: Plants will become stunted. Some plants will wilt at mid-day and recover at night. Plants will 
yellow and die. Root tips are brown colored and dead. 
% Acres Affected:  
Disease Cycle: Pythium is active in warm, wet soils. Spores are produced that can infect a plant root within a short 
period of time, usually a few minutes. The spores germinate, producing mycelium that grows into the roots, 
destroying plant tissue as it grows. Sexual spores are also produced in the roots or soil that are resistant to adverse 
environmental conditions such as drying and cold temperatures. These spores can survive for months or years in a 
dormant state. Once a susceptible host and the proper environmental conditions are present, the spores will 
germinate. Hyphae then penetrate the host plant’s root. 
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
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Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Resistance management is extremely important when using chemicals to control diseases. Chemicals 
that have different active ingredients should be used in rotation to help prevent chemical resistance from developing. 
Chemical Controls for Root and Stem Rot (Pythium): 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

etridiazole 
(Terrazole 35% 

WP, Truban 25% 
EC, Truban 30% 

WP ) 

<5 spray, 
drench 

.75-3.5 
oz./100 gal. 
water 

Apply as needed. 1+  12 

etridiazole 
(Truban 5-G) <5 

soil mix, 
broadcast, 
side-dress 

.25-.5 oz./cu. 
yd; .3-.4 
lb/1000 sq. 
ft.; .2 oz / 100 
linear ft. 

Apply as needed. 1+  12 

etridiazole + 
thiophanate-

methyl (Banrot 
8G) 

<5 
soil mix, 

broadcast, 
side-dress 

soil mix: .48 
oz./cu. yd 
etridiazole;.8 
oz./cu. yd. 
thiophanate-
methyl; 
broadcast: .24-
.36 lb./1000 
sq. ft. 
etridiazole; 
.4-.6 lb./1000 
sq. ft. 
thiophanate-
methyl; side-
dress: .18 
oz/100 lin. ft. 
etridiazole; .3 
oz/100 lin. ft. 
thiophanate-
methyl 

Apply as needed. 1+  12 

etridiazole+ 
thiophanate-

methyl (Banrot 40 
WP) 

<5 spray 

.15 pt./100 
gal. water 
(etridiazole); 
.25 pt./100 
gal. water 
(thiophanate-
methyl) 

Apply as needed. 1+  12 

fosetyl-Al (Chipco 
Aliette WDG, 
Aliette T&O) 

<5 

foliar 
spray, 

drench, 
soil 

incorporat
ion 

foliar: 2-4 
lbs./100 gal. 
water; drench: 
.32-.64 
lbs./100 gal. 
water; soil 
inc.: 4-.64 
lbs./cu. yd. 

Apply as needed. 1+  12 

mefenoxam 
(Subdue MAXX) 20 

drench, 
soil 

surface 

drench: .04-.07 
fl. oz./100 
gal. water; 

Apply as needed. 1+  
Entry 
when 
dry 



 

Version: 06-22-04 

Crop Profile: Nursery Ornamentals – 257
spray, soil 

mix 
soil surface: 
.273 fl. 
oz./100 gal. 
water; soil 
mix: .04 fl. 
oz./cu. yd. 

mefenoxam 
(Quell) <5 

drench, 
soil 

surface 
spray 

drench: .002-
.004 lbs./100 
gal. water; 
soil surface: 
.004-.016 
lbs./100 gal. 
water 

Apply as needed. 1+  12 

metalaxyl 
(Subdue GR) <5 

soil 
surface 

broadcast, 
soil mix 

surface: .06-
.291 oz./1000 
sq. ft.; soil 
mix: .016-.078 
oz./ cu. yd. 

Apply as needed. 

2-3 (for 
soil) 1 

(for soil 
mix) 

 

Entry 
when 
dust 

settles 
propamocarb 

(Banol, Banol C) <5 drench .14-.3 lb./10 
gal. water Apply as needed.   12 

trichoderma 
harzianum Rifai 
(variety); KRL-

AG2 (strain) 
(PlantShield) 

<5 drench 

1.96 x 107 – 
1.04 x 108 
colony 
forming 
units/100 
gal. water 

Apply as needed. 1+  0 

trichoderma 
harzianum Rifai 

(Rootshield 
Granules) 

5 

media 
mix, 

broadcast, 
side-dress 
(in field) 

media mix: 
5.21 x 107 – 
7.8 x 107 
colony 
forming 
units/cu. ft.; 
broadcast: 5.21 
x 107 – 7.8 x 
107 colony 
forming 
units/1000 
sq. ft.; field 
side-dress: 2.6 
x 108 – 6.2 x 
108 colony 
forming 
units/acre 

Apply prior to planting or at 
planting. Other treatments as 
needed – spot treatment or 
whole growing area. 

1+  0 

 
8. Root and Stem Rot (Rhizoctonia solani) 

Type of Pest: Fungus 
Frequency of Occurrence: Annually 
Damage Caused: Presence of rhizoctonia root rot can only be determined by a culture of the pathogen. For root rot, 
loss of plant vigor, root discoloration, loss of roots and softening of roots can occur. For rhizoctonia stem rot, 
symptoms include a mass of mycelium covering the infected plants. The mycelium looks like it has been deposited 
from the air but under closer observation, the mycelium are attached to the stem. The mycelia have a brownish color 
and look like a spider web. Infected plants are unsaleable due to the degradation and loss of plant tissue. 
% Acres Affected:  
Disease Cycle: Rhizoctonia root and stem rot is caused by the pathogen Rhizoctonia solani. The disease is found most 
often in cool, wet soils. Rhizoctonia solani develops on dead organic matter in the soil. It does not produce spores. After 
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the death of the host tissue, rhizoctonia solani will survive on the dead material or it can form sclerotia that will remain 
in the soil for a long period of time. Rhizoctonia solani can also form hyphae and basidiospores in the soil. Hyphae are 
colorless but will become brown colored with age. The fungus will web to neighboring leaves quickly in high 
humidity and can rot leaves rapidly. Sclerotia will germinate when environmental conditions are ideal, such as 65% 
or more soil moisture and 12˚C to 32˚C temperatures. 
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Resistance management is extremely important when using chemicals to control diseases. Chemicals 
that have different active ingredients should be used in rotation to help prevent chemical resistance from developing. 
Chemical Controls for Root and Stem Rot (Rhizoctonia solani): 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

azoxystrobin 
(Heritage) <5 directed 

.03-.13 
lb./100 gal. 
water 

Apply as needed – spot 
treatment 1+  4 

etridiazole + 
thiophanate-

methyl (Banrot 
8G) 

<5 
soil mix, 

broadcast, 
side-dress 

soil mix: .48 
oz./cu. yd 
etridiazole;.8 
oz./cu. yd. 
thiophanate-
methyl; 
broadcast: .24-
.36 lb./1000 
sq. ft. 
etridiazole; 
.4-.6 lb./1000 
sq. ft. 
thiophanate-
methyl; side-
dress: .18 
oz/100 lin. ft. 
etridiazole; .3 
oz/100 lin. ft. 
thiophanate-
methyl 

Apply as needed – spot 
treatment 1+  12 

etridiazole+ 
thiophanate-

methyl (Banrot 40 
WP) 

<5 spray 

.15 pt./100 
gal. water 
(etridiazole); 
.25 pt./100 
gal. water 
(thiophanate-
methyl) 

Apply as needed – spot 
treatment 1+  12 

fludioxonil 
(Medallion 50WP) <5 

foliar 
spray, soil 

mix, 
drench 

Foliar spray: 
.5-1 oz./100 
gal. water; 
Soil mix: .5-1 
oz./cu. ft. 
soil; Drench: 
.5 oz./100 
gal. water 

Apply as needed – spot 
treatment 1+  12 

iprodione (Chipco <5 drench 3.25 oz./100 Apply as needed – spot 1+  24 
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Brand 26019 50 

WP) 
gal. water treatment 

mancozeb + 
thiophanate-

methyl (Zyban 
WSB, Zyban WP) 

<5 spray 

3.7 oz. 
thiophanate-
methyl/100 
gal.; 15.4 oz. 
mancozeb 
/100 gal.  

Apply as needed – spot 
treatment 1+  12 or 

24 

PCNB (Terraclor 
400, Terraclor 75 
WP, Defend 75 

WP) 

<5 drench, 
broadcast 

drench: .19-
.375 lb./100 
gal. water; 
broadcast: 2.5-
4.9 lbs./100 
gal. water 

Apply as needed – spot 
treatment 1+  12 

PCNB (Defend 
10G) <5 

soil mix 
incorporat

ion, 
broadcast 

soil mix: .1-.15 
lb./cu. ft.; 
broadcast: 1.5 
lb./1000 sq. 
ft. 

Apply as needed – spot 
treatment 1+  12 

thiophanate-
methyl (Cleary’s 
3336F, Cleary’s 
3336 WP, Lesco 

Cavalier Flowable, 
Cavalier 50 WSB) 

20 drench .25-.5 lb./100 
gal. water 

Apply as needed – spot 
treatment 1+  12 

trichoderma 
harzianum Rifai 
(variety); KRL-

AG2 (strain) 
(PlantShield) 

<5 drench 

1.96 x 107 – 
1.04 x 108 
colony 
forming 
units/100 
gal. water 

Apply as needed. 1+  0 

triflumizole 
(Terraguard 50W) <5 drench 

.125-.25 
lb./100 gal. 
water 

Apply as needed – spot 
treatment 1+  12 

vinclozolin 
(Vorlan 50 DF, 
Vorlan 50EG) 

<5 spray .75-1 lb./100 
gal. water 

Apply as needed – spot 
treatment 1+  12 

 
 
B. Less Common 
 
1. Downy Mildew 

Type of Pest: Fungus 
Frequency of Occurrence: Annually 
Damage Caused: Severely infected leaves will fall from the plant. The characteristic browning and defoliation of the 
leaves make the plant unsightly.  
% Acres Affected:  
Disease Cycle: The first symptoms of downy mildew infection are off-color spots on the upper leaf surface, especially 
on those nearest the ground. The spots will become reddish-brown and then become brown. On the lower side of the 
leaf beneath each spot, the fungus produces small, colorless spore-generating structures that have a grayish to white 
color that appear in a downy mass.  
 Downy mildew has two developmental phases. The first has mycelium within plant tissues and white clusters 
of sporophores on the surface. The fungus in this phase reproduces rapidly and causes a buildup of downy mildew. 
The second phase has microscopic spores (oospores) that form within dead plant tissue that survives through the 
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winter. These spores cause the primary infection in the following growing season. The oospores tolerate 
environmental extremes and microbial assault. As any dead, previously infected leaves rot on the ground during the 
winter and early spring, inactive oospores are released into the soil. During the wet part of the spring, these spores 
are splashed by rain onto the lower leaves of the plant where they germinate provided the leaves remain wet for 
several hours. At this point, several successive generations can occur. The fungus infiltrates the leaf where it grows as 
mycelium and produces sporophores that come out of the stomata. Spore production requires high humidity and 
moderate, not hot, temperatures. This, coupled with spore dispersal by air and running or splashing water helps 
downy mildew proliferate. Spores only need a thin layer of water to germinate. Hyphae from the germinated spores 
on a leaf surface can penetrate and start new infections.  
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Resistance management is extremely important when using chemicals to control diseases. Chemicals 
that have different active ingredients should be used in rotation to help prevent chemical resistance from developing. 

Chemical Controls for Downy Mildew: 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

azoxystrobin 
(Heritage) <5 broadcast, 

banded 

.03-.06 
lb./100 gal. 
water 

Apply when mildew appears 
on leaf surface and repeat 
applications at 7-to 14 -day 
intervals as needed 

1+  4 

copper hydroxide 
(Kocide 101, 

Kocide DF, Kocide 
LF, Kocide 2000, 

Kocide 2000 
T/N/O, Kocide 4.5 
LF, Champion WP) 

<5 spray 
.39-.77 
lb./100 gal. 
water 

Apply when mildew appears 
on leaf surface and repeat 
applications at 7-to 14 -day 
intervals as needed 

1+  24 

copper hydroxide 
+ mancozeb 

(Junction) 
<5 spray 

.7-1.6 lbs. 
copper 
hydroxide/1
00 gal./.23-
.52 lb. 
mancozeb/10
0 gal. 

Apply when mildew appears 
on leaf surface and repeat 
applications at 7-to 14 -day 
intervals as needed 

1+  24 

fosetyl-Al (Chipco 
Aliette WDG, 
Aliette T&O) 

<5 

foliar 
spray, 

drench, 
soil 

incorporat
ion 

foliar: 2-4 
lbs./100 gal. 
water; drench: 
.32-.64 
lbs./100 gal. 
water; soil 
inc.: 4-.64 
lbs./cu. yd. 

Apply according to label 
instructions and before 
replacing with new plants in a 
site having a history of the 
disease. 

1+  12 

mancozeb 
(Protect T/O) <5 spray 1.2 lbs./100 

gal. water 

Apply when mildew appears 
on leaf surface and repeat 
applications at 7-to 14 -day 
intervals as needed 

1+  24 

mancozeb + 
thiophanate-

methyl (Zyban 
WSB, Zyban WP) 

<5 spray 

3.7 oz. 
thiophanate-
methyl/100 
gal.; 15.4 oz. 

Apply when mildew appears 
on leaf surface and repeat 
applications at 7-to 14 -day 
intervals as needed 

1+  12 or 
24 
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mancozeb 
/100 gal.  

 
2. Root and Stem Rot (Phytophthora spp.) 

Type of Pest: Fungus 
Frequency of Occurrence: Annually 
Damage Caused: Plants having mild root rot will develop with smaller than normal foliage, have dead feeder roots, 
and have dark streaks up the stem wood. Plants with severe infections will have stunted growth, wilt, have smaller 
than usual leaves, have reduced root systems, have dead feeder roots, lack new shoot growth and eventually die. 
% Acres Affected:  
Disease Cycle: Warm, wet soil is necessary for considerable disease activity. The fungus does not tolerate freezing 
and cannot persist where soils regularly freeze deeply during the winter. The fungus attacks small absorbing roots 
but can also infect larger roots or main stems, with most growth in the inner bark and cambial region. It feeds on 
recently killed and living plant tissue and reproduces in dead material. The fungus produces four types of spores: 
oospores, chlamydospores, porangis and zoospores. Oospores and chlamydospores allow the fungus to overcome 
environmental stresses or last for several years in the soil. These two spores can lead to the formation of mycelium or 
sporangia and zoospores. If the soil water content is inadequate for zoospore activity, hyphae may infect the roots. 
 Root infection, sporulation, and mycelial growth can occur when temperatures are between 20 ˚C and 32˚C. 
Minimum temperatures for growth are 5˚C to 15˚C and maximum temperatures are 30˚C to 36˚C. Plants infected at 
the lower temperatures may not show foliar symptoms. The symptoms may be delayed until higher temperatures 
exist or environmental changes encourage development of the disease. The most important factor in root rot 
development is soil water conditions and soil microbe populations. The disease is most severe in soils that are poorly 
drained due to saturated soils allowing for formation and dispersal of sporangia and zoospores. The period between 
infection and sporulation of root rot is just a few days. This means the disease can increase quickly if infected soil 
remains saturated. The population of the microbes impacts how easily the soil can contribute to disease caused to 
Phytophthora species. 
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Resistance management is extremely important when using chemicals to control diseases. Chemicals 
that have different active ingredients should be used in rotation to help prevent chemical resistance from developing. 
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Chemical Controls for Root and Stem Rot (Phytophthora spp.): 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

etridiazole 
(Terrazole 35% 

WP, Truban 25% 
EC, Truban 30% 

WP ) 

<5 spray, 
drench 

.75-3.5 
oz./100 gal. 
water 

Apply according to label 
instructions and before 
replacing with new plants in a 
site having a history of the 
disease. 

1+  12 

etridiazole 
(Truban 5-G) <5 

soil mix, 
broadcast, 
side-dress 

.25-.5 oz./cu. 
yd; .3-.4 
lb/1000 sq. 
ft.; .2 oz / 100 
linear ft. 

Apply according to label 
instructions and before 
replacing with new plants in a 
site having a history of the 
disease. 

1+  12 

etridiazole + 
thiophanate-

methyl (Banrot 
8G) 

<5 
soil mix, 

broadcast, 
side-dress 

soil mix: .48 
oz./cu. yd 
etridiazole;.8 
oz./cu. yd. 
thiophanate-
methyl; 
broadcast: .24-
.36 lb./1000 
sq. ft. 
etridiazole; 
.4-.6 lb./1000 
sq. ft. 
thiophanate-
methyl; side-
dress: .18 
oz/100 lin. ft. 
etridiazole; .3 
oz/100 lin. ft. 
thiophanate-
methyl 

Apply according to label 
instructions. 1+  12 

etridiazole+ 
thiophanate-

methyl (Banrot 40 
WP) 

<5 spray 

.15 pt./100 
gal. water 
(etridiazole); 
.25 pt./100 
gal. water 
(thiophanate-
methyl) 

Apply according to label 
instructions. 1+  12 

fosetyl-Al (Chipco 
Aliette WDG, 
Aliette T&O) 

<5 

foliar 
spray, 

drench, 
soil 

incorporat
ion 

foliar: 2-4 
lbs./100 gal. 
water; drench: 
.32-.64 
lbs./100 gal. 
water; soil 
inc.: 4-.64 
lbs./cu. yd. 

Apply according to label 
instructions and before 
replacing with new plants in a 
site having a history of the 
disease. 

1+  12 

mefenoxam 
(Subdue MAXX) <5 

drench, 
soil 

surface 
spray, soil 

mix 

drench: .04-.07 
fl. oz./100 
gal. water; 
soil surface: 
.273 fl. 
oz./100 gal. 

Apply according to label 
instructions. 1+  

Entry 
when 
dry 
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water; soil 
mix: .04 fl. 
oz./cu. yd. 

mefenoxam 
(Quell) <5 

drench, 
soil 

surface 
spray 

drench: .002-
.004 lbs./100 
gal. water; 
soil surface: 
.004-.016 
lbs./100 gal. 
water 

Apply according to label 
instructions. 1+  12 

metalaxyl 
(Subdue GR) <5 

soil 
surface 

broadcast, 
soil mix 

surface: .06-
.291 oz./1000 
sq. ft.; soil 
mix: .016-.078 
oz./ cu. yd. 

Apply according to label 
instructions. 

2-3 (for 
soil) 1 

(for soil 
mix) 

 

Entry 
when 
dust 

settles 
propamocarb 

(Banol, Banol C) <5 drench .14-.3 lb./10 
gal. water 

Apply according to label 
instructions. 1+  12 

 
3. Root and Stem Rot (Sclerotinia) 

Type of Pest: Fungus 
Frequency of Occurrence: Annually 
Damage Caused: Infected plants will wilt suddenly, have a yellowing of the basal leaves and fall over at the point of 
infection. A brown, wet rot will be present often enclosed by a mass of white colored mold that has large black bodies 
included. 
% Acres Affected:  
Disease Cycle: Dormant black colored sclerotia will overwinter in soil and germinate in the spring or summer. 
Apothecia will be produced and emerge to the soil surface. Ascospores from the emerged apothecia will infect leaves, 
typically appearing first on dying or injured leaves. If wet conditions exist, the apothecia can infect healthy leaves. 
The disease moves from the infected leaves to the plant stem and other leaves. Mycelium can enter stems, but usually 
in an area where more sclerotia are produced. On occasion, mycelium from sclerotia can directly infect the plant 
without producing spores. 
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Resistance management is extremely important when using chemicals to control diseases. Chemicals 
that have different active ingredients should be used in rotation to help prevent chemical resistance from developing. 
Chemical Controls for Root and Stem Rot (Sclerotinia): 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

azoxystrobin 
(Heritage) <5 directed 

.03-.13 
lb./100 gal. 
water 

Apply according to label 
directions. 1+  4 

mancozeb + 
thiophanate-

methyl (Zyban 
WSB, Zyban WP) 

<5 spray 

3.7 oz. 
thiophanate-
methyl/100 
gal.; 15.4 oz. 
mancozeb 
/100 gal.  

Apply according to label 
directions. 1+  12 or 

24 

PCNB (Terraclor 
400, Terraclor 75 
WP, Defend 75 

<5 drench, 
broadcast 

drench: .19-
.375 lb./100 
gal. water; 

Apply according to label 
directions. 1  12 
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WP) broadcast: 2.5-

4.9 lbs./100 
gal. water 

PCNB (Defend 
10G) <5 broadcast 2.0 lb./1000 

sq. ft. 
Apply according to label 
directions. 1+  12 

thiophanate-
methyl (Cleary’s 
3336F, Cleary’s 
3336 WP, Lesco 

Cavalier Flowable, 
Cavalier 50 WSB) 

<5 drench .25-.5 lb./100 
gal. water 

Apply according to label 
directions. 1  12 

vinclozolin 
(Vorlan 50 DF, 
Vorlan 50EG) 

<5 spray .75-1 lb./100 
gal. water 

Apply according to label 
directions. 1+  12 

 
4. Rust 

Type of Pest: Fungus 
Frequency of Occurrence: Annually 
Damage Caused: Infected areas become discolored, withered and die off. Occasionally, entire plants can be killed. 
% Acres Affected:  
Disease Cycle: Several species of rust fungi can affect herbaceous perennials including Chrysomyxa, Cumminsiella, 
Melampsora, Phragmidium, Puccinia (Chrysanthemum rust (P. chrysanthemi), Chrysanthemum White rust (P. horiana), 
Hollyhock rust (P. malvacaerum), Iris rust (P. iridis), Periwinkle rust (P. vincae), Primrose rust (P. primulae)), 
Pucciniastrum, Tranzschelia, and Uromyces (Carnation rust (U. dianthi), crocus rust (U. croci), Geranium rust (U. 
geranii), Lily rust (U. aecidiiformis). 
 Rust fungi are obligate parasites in the order Uredinales. Many have complex life cycles that include up to four 
different spore stages and sometimes different hosts. Other rusts produce all or sometimes only one type of spore and 
infects only one kind of plant. Uredospores are produced in pustules that appear yellow, orange, or brown as a result 
of masses of spores. Uredospores are windborne and infect the plant through stomata. Plant exposure to wetness is 
required for 6 to 8 hours or less for germination and infection. Once infection has occurred, water is not needed for 
continued development. The infection and spore production will continue for the life of the leaf. Some rusts may 
survive the winter on leaves that do not fall. Rusts also can survive as teliospores that form in the fall. These spores 
survive in a dormant stage on fallen leaves.  
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices:  
Post-Harvest Control Practices:  
Other Issues: Resistance management is extremely important when using chemicals to control diseases. Chemicals 
that have different active ingredients should be used in rotation to help prevent chemical resistance from developing. 
Chemical Controls for Rust: 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

azoxystrobin 
(Heritage) <5 broadcast, 

banded 

.03-.13 
lb./100 gal. 
water 

Apply when rust appears and 
repeat in 7 to 28 days. 2+  4 

chlorothalonil 
(Countdown L + 

G, Daconil Ultrex 
Turf Care, 

Manicure Ultrex, 
Daconil Weather 
Stik, Daconil Zn, 

<5 spray 
1-1.04 
lbs./100 gal. 
water 

Apply when rust appears and 
repeat at 7- to 14-day intervals. 2+  48 
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Thalonil 4L, 

PathGuard 6F) 

chlorothalonil + 
thiophanate-

methyl (Spectro 
90 WDG) 

<5 spray 

.72-1.44 lbs. 
chlorothaloni
l/100 gal; .18-
.36 lb. 
thiophanate-
methyl/100 
gal. 

Apply according to label 
directions. 1+  12 

mancozeb 
(Dithane WF T/O, 

Fore FloXL, 
Dithane T/O 

Rainshield, Lesco 
Mancozeb DG, 
Fore Rainshield 
T/O, Fore WSP 
Rainshield T/O, 
Pentathlon DF, 

Protect T/O) 

<5 spray 
.75-1.5 
lbs./100 gal. 
water 

Apply at 7- to 10-day intervals. 2+  24 

maneb 
(Pentathlon) <5 spray 1.2 lbs./100 

gal. water Apply at 7- to 10-day intervals. 2+  24 

myclobutanil 
(Eagle WSP, 

Systhane WSP) 
<5 spray .8-1.2 oz./50 

gal. water 
Apply at 10-to 14-day 
intervals. 2+  24 

propiconazole 
(Banner MAXX) <5 spray 

.05-.12 
lb./100 gal. 
water 

Apply as needed. 1+  24 

triadimefon 
(Bayleton 50 T/O, 

Lesco Systemic 
Fungicide w/ 50% 

Bayleton) 

<5 foliar 
spray 

2.75 oz. in 
68.75 to 137.5 
gal. water 

Apply as needed. 1+  12 

triadimefon 
(Strike 25 WDG) <5 foliar 

spray 
1-2 oz. in 50 
gal. water Apply as needed 1+  12 

 
5. Sclerotium rolfsii Root and Stem Rot 

Type of Pest: Fungus 
Frequency of Occurrence: Annually 
Damage Caused: Blighting of herbaceous perennials, decay of stem at the soil line, plant collapse 
% Acres Affected:  
Pest Life Cycles: This rot starts by germination of sclerotia. Mycelium fans out from the sclerotia, growing across the 
surface of the soil in warm, moist weather. In the presence of a host plant, the fungus emits droplets that contain 
oxalic acid and enzymes. The oxalic acid poisons the plant, breaking down cell walls. When the mycelium comes in 
contact with the plant tissue, the oxalic acid kills the petioles at the base, causing the stems to collapse. Often the stem 
base and the soil around the plant can be covered with the white mycelium. There is no dormancy period, per se, 
meaning that new sclerotia can create new mycelium at once or stay dormant in the soil for years. The fungus seldom 
produces spores like other fungi. Transmission of the disease is by rainfall or splashing water, wind, machinery, tools, 
shoes or anything that comes in contact with contaminated soil or plants. 
Timing of Control:  
Yield Losses:  
Regional Differences:  
Cultural and Physical Control Practices:  
Biological Control Practices:  
Post-Harvest Control Practices:  
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Other Issues:  
Chemical Controls for Sclerotium rolfsii Root and Stem Rot: No chemical controls listed. 

 
 
X. Pest Information: Weeds 

 
1. Woody Ornamentals – Field Culture 
  
 A. Cultural Controls:  
 

In field growing systems, mechanical equipment (cultivators) can be used to manage weeds but at a higher cost to the 
grower. Planting of complimentary grasses between rows will prevent erosion and reduce weed infestations. This 
strategy includes using perennial grasses that are mowed, a seeded annual winter cover crop (such as oats or rye), 
mowed native vegetation (weeds), and other alternatives. Other non-chemical weed control measures include 
handweeding and roguing of volunteer weeds. The crop row should remain weed-free during the growing season or 
growth of the crop will be affected. 
 

B. Chemical Controls: 
 

 Pre-plant -- Perennial Weeds: 
Weeds of concern: Canada thistle (Cirsium arvense), field bindweed (Convolvulus arvensis), goldenrod (Solidago spp.), 
horsenettle (Solanum carolinense), japanese knotweed (Polygonum cuspidatum), mugwort (Artemisia vulgaris), nutsedge 
(Cyperus esculentus), poison ivy (Toxicodendron radicans), and quackgrass (Elytrigia repens). 

 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

glyphosate 65 foliar 2-5 lbs/acre 

Plant actively growing at or 
beyond flower bud stage. 
Apply at a minimum of three 
days before cultivation. 

1  12 

 
 
 Post-plant – Annual Grasses: 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

benefin + 
oryzalin (XL) <20 broadcast 4 to 6 

lbs./acre 

Apply before weed 
germination. Irrigation or 
shallow cultivation necessary 
for activation. 

1  24 

bensulide 
(Bensumec) <20 surface 7.5 to 12.5 

lbs./acre 
Apply before emergence of 
weeds. 1  NA 

clethodim 
(Envoy) 35 surface 0.06 to 0.25 

lbs./acre 

Apply to actively growing 
grasses that are not under 
environmental stress. Label 
should be consulted for 
specific application times. 

1  24 

diclobenil 
(Casoron, 
Dyclomec) 

65 surface 4 to 6 
lbs./acre 

Apply as soil-surface 
treatment in late fall or very 
early spring. 

1  12 

diquat 
dibromide 35 foliar, surface 0.25 to 1.0 

lbs./acre 
Apply to young weeds 
anytime of year. 1-2  24 
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(Reward) 

EPTC (Eptam) <20 broadcast 5 to 6 
lbs./acre 

Apply before emergence of 
weeds. 1  12 

fenoxaprop 
(Acclaim Extra) <20 foliar 0.1 to 0.3 

lb/acre 
Apply to young, actively 
growing grasses. 1  24 

fluazifop-P-
butyl 

(Fusilade II) 
35 over-the-top, 

foliar 
0.25 to 0.4 
lbs./acre 

Apply to annual grasses at 2 to 
8 inches tall, before tillering. 
For perennial grasses, apply 
during the spring growth 
flush, before heading. 

1  12 

glufosinate – 
ammonium 

(Finale) 
35 spot, post-

directed 
0.75 to 1.5 
lbs./acre 

Apply to actively growing 
plants. Do not apply if rain or 
irrigation is expected within 4 
hours. 

1  12 

glyphosate 
(Roundup, 

Roundup Pro) 
65 foliar 1 to 5 

lbs./acre 

Apply to actively growing 
plants. Do not apply if rain or 
irrigation is expected within 6 
hours. Treatment made as 
needed. 

1  12 

glyphosate 
(Touchdown Pro) 65 foliar 0.75 to 3.75 

lbs./acre 
Apply to actively growing 
weeds. 1  12 

oryzalin 
(Surflan) 65 surface 2 to 4 

lbs./acre 

Apply preemergence. Rooted 
cuttings should be established 
2 weeks before application. 

1  12 

oxadiazon 
(Ronstar) 65 

broadcast, 
surface, 
directed 

2 to 4 
lbs./acre 

Apply before weeds emerge 
and before rainfall. 1  12 

oxadiazon + 
prodiamine 
(RegalStar II) 

35 broadcast 2.5 lbs./acre 

Apply any time of year before 
weeds germinate. Apply to 
new transplants once the soil 
has settled. 

1  12 

oxyfluorfen 
(Goal T/O) 65 soil surface 0.25 to 1 

lb./acre 

For preemergent control, 
apply to clean, weed-free, 
smoothly tilled soil surface. 
For postemergent control, 
apply when weed seedlings 
are less than 4 inches tall. 

1  24 

oxyfluorfen + 
oryzalin (Rout) 35 broadcast 

2 lbs./acre 
oxyflurorfen 
+ 1 lb./acre 
oryzalin 

Apply before weeds emerge. 
Do not apply: to bare roots of 
ornamentals, to wet foliage, 
plants that channel leaves to 
the leaf base, to plants that will 
be moved inside enclosed 
structure within two weeks of 
application, two weeks before 
or after leaf budbreak, or 
within two months of other 
herbicides. 

1-2  24 

oxyfluorfen + 
oxadiazon 

(Regal-O-O) 
35 broadcast 3 lbs./acre 

Apply before weeds 
germinate. Only apply to 
plants with dry foliage and to 
those that do not have tender 
new growth. 

1  24 

oxyfluorfen + 
pendimethalin 35 surface, 

broadcast 
2 lbs/acre 
oxyfluorfen 

Apply to dry foliage after new 
flush of spring growth and 1  12 
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(Ornamental 
Herbicide II 

(OH2) 

+ 1 lb./acre 
pendimeth-
alin 

when temperatures are above 
35°F. 

paraquat 
(Gromoxone 

Extra) 
35 foliar 0.6 to 0.9 

lbs./acre 

Apply to actively growing 
small weeds until complete 
coverage is obtained. 
Application should be made 
before weeds are mowed. 

1  48 

pelargonic acid 
(Scythe) <20 foliar, spot 57% by 

formulation 
Apply to emerged, actively 
growing weeds.  1  12 

pendimethalin 
(Pendulum) 35 surface 2 to 3 

lbs./acre 

Apply to weed free soil. 
Applications using dry 
granular formulations should 
be applied before budbreak. 

1  12 

prodiamine 
(Barricade, 
RegalKade) 

35 broadcast, 
surface 

0.65 to 1.4 
lb./acre 

Preemergent application 
applied to soil that is free of 
clods, weeds and debris. 
Typically most effective when 
product is activated before 
weed seed germination. 

1  12 

pronamide 
(Kerb) <20 soil surface 1 to 2 

lbs./acre 

Apply in fall before soil 
freezes. Soil temperature must 
be below 55°F. 

1  24 

S-metolachlor 
(Pennant 
Magnum) 

65 surface 1.27 to 1.9 
lbs./acre 

Apply before grass, broadleaf 
weeds, or yellow nutsedge 
emerge or after existing weeds 
have been removed. 

1  24 

sethoxydim 
(Vantage) 65 over the top, 

directed 
0.3 to 0.5 
lbs./acre 

Apply to small, actively 
growing grasses that have not 
been mowed. For perennial 
grass control, apply in the 
spring when grasses are 4 to 8 
inches tall. 

1  12 

simazine 
(Princep, 

Simazine, Princep 
DF, Caliber 90) 

65 surface 1 to 2 
lbs./acre 

Apply before weed 
germination. 1  12 

trifluralin 
(Treflan, Preen, 

Trifluralin) 
35 surface, 

broadcast 
2 to 4 
lbs./acre 

Apply before weed seed 
germination or to clean, 
cultivated weed-free areas. 
Must be incorporated after 
application. 

1  12 

 
 
 Post-plant - Perennial Grasses: 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

clethodim 
(Envoy) 35 surface 0.06 to 0.25 

lbs./acre 

Apply to actively growing 
grasses that are not under 
environmental stress. Label 
should be consulted for 
specific application times. 

1  24 

diquat 
dibromide <20 foliar, surface 0.25 to 1.0 

lbs./acre 
Apply to young weeds 
anytime of year. 1+  24 
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(Reward) 

glufosinate – 
ammonium 

(Finale) 
35 spot, post-

directed 
0.75 to 1.5 
lbs./acre 

Apply to actively growing 
plants. Do not apply if rain or 
irrigation is expected within 4 
hours. 

1  12 

glyphosate 
(Roundup, 

Roundup Pro) 
65 foliar 1 to 5 

lbs./acre 

Apply to actively growing 
plants. Do not apply if rain or 
irrigation is expected within 6 
hours. Treatment made as 
needed. 

1+  12 

glyphosate 
(Touchdown Pro) 65 foliar 0.75 to 3.75 

lbs./acre 
Apply to actively growing 
weeds. 1  12 

pelargonic acid 
(Scythe) <20 foliar, spot 57% by 

formulation 
Apply to emerged, actively 
growing weeds.  1  12 

pronamide 
(Kerb) <20 soil surface 1 to 2 

lbs./acre 

Apply in fall before soil 
freezes. Soil temperature must 
be below 55°F. 

1  24 

sethoxydim 
(Vantage) 65 over the top, 

directed 
0.3 to 0.5 
lbs./acre 

Apply to small, actively 
growing grasses that have not 
been mowed. For perennial 
grass control, apply in the 
spring when grasses are 4 to 8 
inches tall. 

1  12 

 
 
 Post-plant - Broadleaf Weeds: 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

benefin + 
oryzalin (XL) <20 broadcast 4 to 6 

lbs./acre 

Apply before weed 
germination. Irrigation or 
shallow cultivation necessary 
for activation. 

1  24 

bentazon 
(Basagran T/O) 35 directed, 

foliar 
1 to 2 
lbs./acre 

Apply to small and actively 
growing weeds under good 
soil moisture. 

1  48 

bensulide 
(Bensumec) <20 surface 7.5 to 12.5 

lbs./acre 
Apply before emergence of 
weeds. 1  NA 

chlorpyralid 
(Lontrel) 35 

over the top 
broadcast, 

spot 

0.1 to 0.25 
lbs./acre 

Apply to actively growing 
weeds that are not under 
stress or if foliage is wet. 

1  12 

diclobenil 
(Casoron, 
Dyclomec) 

65 surface 4 to 6 
lbs./acre 

Apply as soil-surface 
treatment in late fall or very 
early spring. 

1  12 

diquat 
dibromide 
(Reward) 

<20 foliar, surface 0.25 to 1.0 
lbs./acre 

Apply to young weeds 
anytime of year. 1+  24 

glufosinate – 
ammonium 

(Finale) 
35 spot, post-

directed 
0.75 to 1.5 
lbs./acre 

Apply to actively growing 
plants. Do not apply if rain or 
irrigation is expected within 4 
hours. 

1  12 

glyphosate 
(Roundup, 

Roundup Pro) 
65 foliar 1 to 5 

lbs./acre 

Apply to actively growing 
plants. Do not apply if rain or 
irrigation is expected within 6 
hours. Treatment made as 

1+  12 
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needed. 

halosulfuron 
(Manage) 35 surface 

0.031 to 
0.062 
lbs./acre 

Labeled for sedges and 
horsetail only. Apply when 
horsetail has leafed out. 

1  12 

oryzalin 
(Surflan) 65 surface 2 to 4 

lbs./acre 

Apply preemergence. Rooted 
cuttings should be established 
2 weeks before application. 

1  12 

oxadiazon 
(Ronstar) 35 

broadcast, 
surface, 
directed 

2 to 4 
lbs./acre 

Apply before weeds emerge 
and before rainfall. 1  12 

oxadiazon + 
prodiamine 
(RegalStar II) 

35 broadcast 2.5 lbs./acre 

Apply any time of year before 
weeds germinate. Apply to 
new transplants once the soil 
has settled. 

1  12 

oxyfluorfen 
(Goal T/O) 35 soil surface 0.25 to 1 

lb./acre 

For preemergent control, 
apply to clean, weed-free, 
smoothly tilled soil surface. 
For postemergent control, 
apply when weed seedlings 
are less than 4 inches tall. 

1  24 

oxyfluorfen + 
oryzalin (Rout) 35 broadcast 

2 lbs./acre 
oxyflurorfen 
+ 1 lb./acre 
oryzalin 

Apply before weeds emerge. 
Do not apply: to bare roots of 
ornamentals, to wet foliage, 
plants that channel leaves to 
the leaf base, to plants that will 
be moved inside enclosed 
structure within two weeks of 
application, two weeks before 
or after leaf budbreak, or 
within two months of other 
herbicides. 

1+  24 

oxyfluorfen + 
oxadiazon 

(Regal-O-O) 
<20 broadcast 3 lbs./acre 

Apply before weeds 
germinate. Only apply to 
plants with dry foliage and to 
those that do not have tender 
new growth. 

1  24 

oxyflurofen + 
pendimethalin 

(Ornamental 
Herbicide II 

(OH2) 

35 surface, 
broadcast 

2 lbs/acre 
oxyflurofen 
+ 1 lb./acre 
pendimeth-
alin 

Apply to dry foliage after new 
flush of spring growth and 
when temperatures are above 
35°F. 

1  12 

paraquat 
(Gromoxone 

Extra) 
<20 foliar 0.6 to 0.9 

lbs./acre 

Apply to actively growing 
small weeds until complete 
coverage is obtained. 
Application should be made 
before weeds are mowed. 

1  48 

pelargonic acid 
(Scythe) <20 foliar, spot 57% by 

formulation 
Apply to emerged, actively 
growing weeds.  1  12 

pendimethalin 
(Pendulum) 35 surface 2 to 3 

lbs./acre 

Apply to weed free soil. 
Applications using dry 
granular formulations should 
be applied before budbreak. 

1  12 

prodiamine 
(Barricade, 
RegalKade) 

35 broadcast 
surface 

0.65 to 1.4 
lb./acre  1  12 
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S-metolachlor 
(Pennant 
Magnum) 

65 surface 1.27 to 1.9 
lbs./acre 

Apply before grass, broadleaf 
weeds, or yellow nutsedge 
emerge or after existing weeds 
have been removed. 

1  24 

simazine 
(Princep, 

Simazine, Princep 
DF, Caliber 90) 

65 surface 1 to 2 
lbs./acre 

Apply before weed 
germination. 1  12 

trifluralin 
(Treflan, Preen, 

Trifluralin) 
35 surface, 

broadcast 
2 to 4 
lbs./acre 

Apply before weed seed 
germination or to clean, 
cultivated weed-free areas. 
Must be incorporated after 
application. 

1  12 

 
 
 Post-plant - Woody Brush and Vines: 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

glufosinate – 
ammonium 

(Finale) 
35 spot, post-

directed 
0.75 to 1.5 
lbs./acre 

Apply to actively growing 
plants. Do not apply if rain or 
irrigation is expected within 4 
hours. 

1  12 

glyphosate 
(Roundup, 

Roundup Pro) 
65 foliar 1 to 5 

lbs./acre 

Apply to actively growing 
plants. Do not apply if rain or 
irrigation is expected within 6 
hours. Treatment made as 
needed. 

1+  12 

glyphosate 
(Touchdown Pro) 65 foliar 0.75 to 3.75 

lbs./acre 
Apply to actively growing 
weeds. 1  12 

 
 
 Post-plant – Sedges: 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

bentazon 
(Basagran T/O) 35 directed, 

foliar 
1 to 2 
lbs./acre 

Apply to small and actively 
growing weeds under good 
soil moisture. For yellow 
nutsedge, two applications 
should be made: the first in 
late June and the second 10 to 
14 days later. 

1-2  48 

halosulfuron 
(Manage) 65 surface 

0.031 to 
0.062 
lbs./acre 

Apply to nutsedge after it has 
reached the three- to eight-leaf 
stage of growth. Two 
applications may be required. 

1-2  12 

S-metolachlor 
(Pennant 
Magnum) 

65 surface 1.27 to 1.9 
lbs./acre 

Apply before grass, broadleaf 
weeds, or yellow nutsedge 
emerge or after existing weeds 
have been removed. 

1  24 
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2. Woody Ornamentals – Container Culture 
 

 A. Cultural Controls 
In containerized growing systems, use of weed barriers (such as geotextiles, black plastic, etc.) or gravel can be used 
for below-container weed control. Weed control inside the containers, hand weeding is the most often used control 
measure. Chemical controls are less likely to be used in containerized growing systems due to the crop’s sensitivity to 
many herbicides. 

 
 B. Chemical Controls 

 
 Post-plant – Annual Grasses: 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

benefin + 
oryzalin (XL) 35 broadcast 4 to 6 

lbs./acre 

Apply before weed 
germination. Irrigation or 
shallow cultivation necessary 
for activation. 

1  24 

diquat 
dibromide 
(Reward) 

<20 foliar, surface 0.25 to 1.0 
lbs./acre 

Apply to young weeds 
anytime of year. 1+  24 

fluazifop-P-
butyl 

(Fusilade II, 
Ornamec) 

65 over-the-top, 
foliar 

0.25 to 0.4 
lbs./acre 

Apply to annual grasses at 2 to 
8 inches tall, before tillering. 
For perennial grasses, apply 
during the spring growth 
flush, before heading. 

1  12 

oryzalin 
(Surflan) 65 surface 2 to 4 

lbs./acre 

Apply preemergence. Rooted 
cuttings should be established 
2 weeks before application. 

1  12 

oxadiazon 
(Ronstar) 65 

broadcast, 
surface, 
directed 

2 to 4 
lbs./acre 

Apply before weeds emerge 
and before rainfall. 1  12 

oxyfluorfen 
(Goal T/O) <20 soil surface 0.25 to 1 

lb./acre 

For preemergent control, 
apply to clean, weed-free, 
smoothly tilled soil surface. 
For postemergent control, 
apply when weed seedlings 
are less than 4 inches tall. 

1  24 

oxyfluorfen + 
oxadiazon 

(Regal-O-O) 
35 broadcast 3 lbs./acre 

Apply before weeds 
germinate. Only apply to 
plants with dry foliage and to 
those that do not have tender 
new growth. 

1  24 

oxyfluorfen + 
oryzalin (Rout) 65 broadcast 

2 lbs./acre 
oxyflurorfen 
+ 1 lb./acre 
oryzalin 

Apply before weeds emerge. 
Do not apply: to bare roots of 
ornamentals, to wet foliage, 
plants that channel leaves to 
the leaf base, to plants that will 
be moved inside enclosed 
structure within two weeks of 
application, two weeks before 
or after leaf budbreak, or 
within two months of other 
herbicides. 

1  24 
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oxyflurofen + 
pendimethalin 

(Ornamental 
Herbicide II 

(OH2)) 

65 surface, 
broadcast 

2 lbs/acre 
oxyflurofen 
+ 1 lb./acre 
pendimeth-
alin 

Apply to dry foliage after new 
flush of spring growth and 
when temperatures are above 
35°F. 

1  12 

pendimethalin 
(Pendulum) 35 surface 2 to 3 

lbs./acre 

Apply to weed free soil. 
Applications using dry 
granular formulations should 
be applied before budbreak. 

1  12 

prodiamine 
(Barricade, 
RegalKade) 

35 
broadcast, 

over-the-top 
or directed 

0.65 to 1.4 
lb./acre Apply at any time. 1  12 

S-metolachlor 
(Pennant 
Magnum) 

65 surface 1.27 to 1.9 
lbs./acre 

Apply before grass, broadleaf 
weeds, or yellow nutsedge 
emerge or after existing weeds 
have been removed. 

1  24 

trifluralin 
(Treflan, Preen, 

Trifluralin) 
65 surface, 

broadcast 
2 to 4 
lbs./acre 

Apply before weed seed 
germination or to clean, 
cultivated weed-free areas. 
Must be incorporated after 
application. 

1  12 

 
 
 Post-plant – Perennial Grasses: 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

diquat 
dibromide 
(Reward) 

<20 foliar, surface 0.25 to 1.0 
lbs./acre 

Apply to young weeds 
anytime of year. 1+  24 

glufosinate – 
ammonium 

(Finale) 
<20 spot, post-

directed 
0.75 to 1.5 
lbs./acre 

Apply to actively growing 
plants. Do not apply if rain or 
irrigation is expected within 4 
hours. 

1  12 

 
 
 Post-plant -- Broadleaved Weeds: 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

benefin + 
oryzalin (XL) <20 broadcast 4 to 6 

lbs./acre 

Apply before weed 
germination. Irrigation or 
shallow cultivation necessary 
for activation. 

1  24 

diquat 
dibromide 
(Reward) 

<20 foliar, 
surface 

0.25 to 1.0 
lbs./acre 

Apply to young weeds 
anytime of year. 1+  24 

oryzalin 
(Surflan) 65 surface 2 to 4 

lbs./acre 

Apply preemergence. Rooted 
cuttings should be established 
2 weeks before application. 

1  12 

oxadiazon 
(Ronstar) 65 

broadcast, 
surface, 
directed 

2 to 4 
lbs./acre 

Apply before weeds emerge 
and before rainfall. 1  12 

oxyfluorfen 
(Goal T/O) 35 surface 

spray 
0.25 to 1 
lb./acre 

For preemergent control, 
apply to clean, weed-free, 1  24 
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smoothly tilled soil surface. 
For postemergent control, 
apply when weed seedlings 
are less than 4 inches tall. 

oxyfluorfen + 
oxadiazon 

(Regal-O-O) 
35 broadcast 3 lbs./acre 

Apply before weeds 
germinate. Only apply to 
plants with dry foliage and to 
those that do not have tender 
new growth. 

1  24 

oxyflurofen + 
pendimethalin 

(Ornamental 
Herbicide II 

(OH2) 

65 surface, 
broadcast 

2 lbs/acre 
oxyflurofen + 
1 lb./acre 
pendimeth-
alin 

Apply to dry foliage after new 
flush of spring growth and 
when temperatures are above 
35°F. 

1  12 

pendimethalin 
(Pendulum) 35 surface 2 to 3 

lbs./acre 

Apply to weed free soil. 
Applications using dry 
granular formulations should 
be applied before budbreak. 

1  12 

prodiamine 
(Barricade, 
RegalKade) 

<20 

broadcast, 
over-the-

top, or 
directed 

0.65 to 1.4 
lb./acre Apply at any time. 1  12 

S-metolachlor 
(Pennant 
Magnum) 

35 surface 1.27 to 1.9 
lbs./acre 

Apply before grass, broadleaf 
weeds, or yellow nutsedge 
emerge or after existing weeds 
have been removed. 

1  24 

oxyfluorfen + 
oryzalin (Rout) 65 broadcast 

2 lbs./acre 
oxyflurorfen 
+ 1 lb./acre 
oryzalin 

Apply before weeds emerge. 
Do not apply: to bare roots of 
ornamentals, to wet foliage, 
plants that channel leaves to 
the leaf base, to plants that will 
be moved inside enclosed 
structure within two weeks of 
application, two weeks before 
or after leaf budbreak, or 
within two months of other 
herbicides. 

1  24 

trifluralin 
(Treflan, Preen, 

Trifluralin) 
35 surface, 

broadcast 
2 to 4 
lbs./acre 

Apply before weed seed 
germination or to clean, 
cultivated weed-free areas. 
Must be incorporated after 
application. 

1  12 

 
 
 Post-plant – Sedges 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates (AI) Timing # of 

Apps. 
PHI 
days 

REI 
hour 

S-metolachlor 
(Pennant 
Magnum) 

<20 surface 1.27 to 1.9 
lbs./A 

Apply before grass, broadleaf 
weeds, or yellow nutsedge 
emerge or after existing weeds 
have been removed. 

1  24 
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3. Herbaceous Perennials 
 

Cultural Control: Handweeding is the prime method of weed control in herbaceous perennial production. 
 
 Chemical Control: 

Annual and perennial grasses, broadleaved weeds, and sedges: Chemical controls are only occasionally used in the 
production of herbaceous perennials due to their sensitivity to herbicides. Use of chemical weed control in peripheral 
areas is more common. 

 
XI. Pest Information: Wildlife 
  
 A. Pine and Meadow Voles 
 

Two species of voles present problems – the pine vole and the meadow vole. Pine voles tend to be more of a problem 
in the Hudson Valley region of New York, especially when there's severe weather or lack of other food sources. Voles 
can cause substantial damage to plants by feeding on plant stems, trunks, and roots. Meadow voles tend to girdle 
trunks and pine voles tend to cause root damage. Voles can produce offspring at tremendous rates. Their populations 
can explode every three to five years unless they are controlled or their habitat is limited. 
 
Pine voles are stout rodents that have a blunt nose, short legs, and a tail that's shorter than the length of their hind foot. 
Pine voles tend to burrow underground, where the meadow vole tends to stay above ground. The adult meadow vole 
is slightly larger than the pine vole with a longer tail and has dark brown fur. 
 
Voles can be eliminated or effectively managed by closely mowing the groundcover around the nursery to reduce the 
amount of food available to them. Frequent mowing helps remove the cover that protects voles from predators such as 
hawks, fox, and owls. These predators should be preserved as best as possible. 
  
Baits can be used to chemically control vole populations. Pine voles tend to be more difficult to control and may 
require that rodenticides be placed underneath the bait stations or directly into their burrows. Some rodenticide 
formulations are designed for broadcast application. 
 
Voles are a sporadic problem to nursery growers. Most concern is with field growth systems for woody ornamentals 
and in perennial production. 

 
Chemicals Used to Control Pine and Meadow Voles: 

Pesticide % 
Trt. 

Type of 
App. 

Typical 
Rates  Timing # of 

Apps. 
PHI 
days 

REI 
hour 

Zinc phosphide 
(Bonide Orchard 
Mouse Bait, ZP 

Oat Bait, Hopkins 
ZP Bait) 

<5 broadcast 6-10 lbs./acre 

For machine baiting, apply by 
hand-operated or tractor-
mounted fertilizer spreaders 
before leaves and grass mat 
down. Broadcast in nurseries 
during the fall for winter 
control. 

1+  
Once 
dust 

settles 

 
 
 B. Deer 

White tailed deer are the most widespread and abundant member of the deer family. Male deer (bucks) stand 3 to 3 
1/2 feet tall at the shoulder, weigh 150 to 200 pounds and grow antlers that are shed annually. The female (does) are 
slightly smaller in both height and weight and do not have antlers. During the summer months, deer have red-brown 
colored coats that become brown to gray colored in the fall as the deer grow their winter coat. Fawns (less than 1 year 
old deer) are 4 to 8 pounds at birth and have red-brown hair with white spots. These spots are lost when the winter 
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coat begins to grow. Deer breed from mid-September through late February with the peak being in November. Fawns 
are born in early summer after a 200-day gestation period. Does usually have only one fawn for their first pregnancy. 
In later years, twins are common if adequate food is available to the does. 
 
Deer damage includes feeding on flowers, fruits, buds and twigs. Damage can occur at any time of year but is most 
severe in the late winter to early spring, once other food sources have become limited. Feeding can permanently 
disfigure ornamentals. Damage is easily recognized since deer leave ragged, broken ends on browsed branches due to 
their having only lower incisors. Damage is also located up to six feet from the ground. 
 
Deer control can be accomplished with several methods including population control, fencing and repellants. 
Population control can be an effective way to reduce deer populations and, ultimately, damage. Deer are considered a 
game animal and are protected by state game laws. They may only be killed during established hunting seasons. 
Special permits that allow deer to be killed outside of the established hunting season may be obtained when they 
become an economic nuisance. Harvesting the does is essential to reducing deer populations and deer damage. 
 
Fencing can be constructed to exclude deer from areas where deer densities are high, tolerance of damage is minimal 
or valuable plants need to be protected. Several different fence designs are available and can be selected based on cost-
effectiveness, aesthetic considerations or ease of construction. Fencing can be as simple as a cotton rope used with a 
deer repellant to 8 wire, high-tensile fences that are up to 10 feet high. 
 
Repellants are available and are most effective when they are incorporated with another damage prevention program 
such as fencing or population management. Repellants are effective for smaller areas. Repellants must be applied at 
the first sign of deer damage so that deer do not establish a feeding pattern. 

 
  Chemicals Used to Repel Deer: 

Repellant % 
Trt. 

Type of 
App. 

Typical 
Rates Timing # of 

Apps. 
PHI 
days 

REI 
hour 

putrescent whole 
egg solids (Deer 
Away/Big Game 

Repellant) 

<1 spray/ 
powder 1 g/seedling Apply as needed 1+  NA 

ammonium soaps 
of higher fatty 
acids (Hinder) 

<1 spray/ 
brush 

1 qt./5 gal. 
water 

7 to 14 day intervals as needed 
for protection. 1+  Once 

dried 

capsaicin (Hot 
Sauce Animal 

Repellent) 
<1 spray 

6 to 8 oz./100 
gallons of 
water 

Apply as full coverage spray 
to tree trunks, branches and 
foliage when feeding is 
occurring or expected to occur. 
Repeat treatment if feeding 
recurs. 

1+  NA 

putrescent whole 
egg solids + 

capsaicin (Deer-
Off Repellent) 

<1 spray 2.5 
gallons/acre 

Treat vulnerable areas prior to 
each damage season. Repeat 
application as new growth 
emerges and when previous 
treatments appear to wane. 

1+  NA 

 
 
 C. Cottontail Rabbits 
 

Cottontail rabbits are found in most all areas of New York State. Rabbits tend to be in areas that provide a suitable 
habitat, such as brushy fence rows or field edges or brush piles. They need cover, like brush piles, to escape from 
predators. Rabbits cause damage by gnawing on bark or clipping off branches, stems, and buds. Most rabbit damage 
occurs during winter when there is deep, persistent snow cover.  
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Fencing can be used to exclude rabbits from small areas. Two-foot high poultry wire that has 1 to 2 inch openings can 
be effective in summer. The fence should have support posts every six to eight feet. The lower edge of the fence must 
be kept tight to the ground. Rabbits generally will not dig under a fence since they tend to squeeze through existing 
holes or loose areas. Metal guards can protect tree trunks during winter months. Both of these are used by 
ornamentals growers. 

 
Hunting can be used to control their populations. In more urban locations, rabbits may be trapped in box traps or 
wire cage traps that are baited with apples or corn. Mowing, cutting brush, or removing brush piles or overgrown 
areas can help reduce rabbit populations. Very few chemical repellants are available for rabbit control. 

 
  Chemicals Used to Repel Cottontail Rabbits: 

Repellant % 
Trt. 

Type of 
App. 

Typical 
Rates Timing # of 

Apps. 
PHI 
days 

REI 
hour 

ammonium soaps 
of higher fatty 
acids (Hinder) 

<1 spray/ 
brush 

1 qt./5 gal. 
water 

7 to 14 day intervals as needed 
for protection. 1+  Once 

dried 

capsaicin (Hot 
Sauce Animal 

Repellent) 
<1 spray 

6 to 8 oz./100 
gallons of 
water 

Apply as full coverage spray 
to tree trunks, branches and 
foliage when feeding is 
occurring or expected to occur. 
Repeat treatment if feeding 
recurs. 

1+  NA 

putrescent whole 
egg solids + 

capsaicin (Deer-
Off Repellent) 

<1 spray 2.5 
gallons/acre 

Treat vulnerable areas prior to 
each damage season. Repeat 
application as new growth 
emerges and when previous 
treatments appear to wane. 

1+  NA 

 
 
D. Woodchucks 

Woodchucks cause damage in fruit plantings by digging burrows and creating mounds of dirt that can damage 
machinery or plant root systems. Woodchucks can also tear bark from plants during their scent marking activities.  
 
Woodchucks are unprotected animals in New York State and can be hunted anytime during the year as long as the 
hunter has a valid New York State license. New York State Environmental Conservation Law allows non-licensed 
growers to destroy woodchucks that are damaging crops.  
 
Adequately designed fencing can be used to exclude woodchucks from small areas. Electric fences used to exclude 
deer can be modified to exclude woodchucks by adding two additional strands spaced 5 to 10 inches above ground. 
 
Woodchucks can be discouraged from living in and around production area by removing brush piles and overgrown 
areas. Research has shown that lethal control, such as shooting or trapping, provides only short-term success for 
eliminating woodchucks. Problem woodchucks can be removed by shooting or trapping when it is safe and legal to 
do so. Woodchucks can be trapped using #2 leg-hold traps, #160 or #220 body gripping traps, or by using live traps 
baited with apples. Traps should be set near burrow entrances and checked a minimum of twice daily. Live traps are 
preferred when woodchucks are living where pets, livestock, or non-target wildlife may be accidentally trapped. 
 
Chemical Controls for Woodchucks: No woodchuck repellents are registered with the EPA. 

 
 
XII. State Specialist Contacts/Reviewers 
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Dr. George Good 
Professor – Horticulture 
Cornell University 
Department of Horticulture  
5123 Comstock Hall 
Ithaca, NY 14853 
607-255-1866 
glg1@cornell.edu  

Dr. George Hudler 
Professor – Plant Pathology 
Cornell University 
Department of Plant Pathology 
318 Plant Science Bldg. 
Ithaca, NY14853 
607-255-7848 
gwh2@cornell.edu  

Dr. Leslie Weston 
Associate Professor – Horticulture 
Cornell University 
Department of Horticulture 
20 Plant Science Bldg. 
Ithaca, NY 14853 
607-255-0621/607-255-0884 
law20@cornell.edu  

Dr. Paul Weston 
Senior Research Associate – Entomology 
Cornell University 
150 Insectary Bldg. 
Ithaca, NY 14853 
607-255-0165/607-255-7399 
paw23@cornell.edu  

Ms. Margery Daughtrey 
Senior Extension Associate -- Plant Pathology 
Cornell University 
Long Island Horticultural Research Lab 
3059 Sound Avenue 
Riverhead, NY 11901 
631-727-3595 
mld9@cornell.edu  

Dr. Paul Curtis 
Extension Wildlife Specialist 
Cornell University 
Department of Natural Resources 
114 Fernow Hall 
Ithaca, NY14853 
607-255-2835 
pdc1@cornell.edu  

Mr. Scott Clark 
Nursery Specialist 
Cornell Cooperative Extension -- Suffolk County 
423 Griffing Ave., Suite 100 
Riverhead, NY 11901-3086 
631-727-7850 
wc22@cornell.edu  

Mr. Dan Gilrein 
Entomology Educator 
Cornell Cooperative Extension Suffolk County 
Long Island Horticulture Research and Extension Center 
3059 Sound Ave 
Riverhead, NY 11901 
631-727-3595 
dog1@cornell.edu  
 

Mr. Andrew Senesac 
Extension Educator - Weed Science 
Cornell Cooperative Extension - Suffolk County 
Long Island Horticulture Research and Extension Center 
3059 Sound Ave 
Riverhead, NY 11901 
631-727-3595 
afs2@cornell.edu  

Ms. Karen Dean Hall 
Floriculture/Horticulture Educator 
Cornell Cooperative Extension - Erie County 
21 South Grove St. 
East Aurora, NY 14052-2398 
716-652-5400 
ked3@cornell.edu  

 
Mr. Gary Couch 
Area Extension Educator  
Ornamentals and Community IPM  
Cornell Cooperative Extension – Orange County 
Community Campus 
1 Ashley Avenue 
Middletown, NY 10940-6198 
845-344-1234 
gjc15@cornell.edu 
 

 

 
XIII. Industry Reviewers/Contacts 
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Mr. Rich Bottenus 
Woodbourne Nursery 
301 Colonial Spring Road 
Melville, NY 11747 
 

Mr. Frank Castellano 
Castellano Nursery 
PO Box 129 
Center Moriches, NY 11934 

Mr. Joe Lebkuecher 
North Fork Nursery 
Herricks Lane 
Jamesport, NY 11947 

Ms. Diane Jurgens 
The Plantage 
PO Box 28 
Cutchogue, NY 11935 

Ms. Ellen Talmage 
Talmage Farm 
2975 Sound Avenue 
Riverhead, NY 11901 

Mr. Jim Glover 
Glover Perennials 
PO Box 1587 
Mattituck, NY 11952 

Bambi 
Environmentals Nursery 
PO Box 730 
Cutchogue, NY 11935 
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