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General Production Information

●     Oregon ranks third in U.S. pear production with 17,300 bearing acres in 1997.
●     Pear growers in Oregon produce 21.8% of the U.S. pear crop.
●     Farmers grow 253,962 tons of Oregon pears yearly. Winter pears total 179,462 tons; 74,500 tons are Bartlett pears. The 

crops cash value exceeds $70,000,000, placing pears as the state’s ninth most valuable agricultural commodity.
●     Southern Oregon winter pear production costs $3,171.10 per acre; Bartlett pears cost $3,334.76 per acre. Hood River 

growers spend $3,520.55 per acre on winter pears and $3,829.90 per acre on Bartlett pears. 
●     Most Bartlett pears are processed (55%). Growers sell the remaining 45% as fresh produce.

 

Production Regions

Oregon farmers grow pears in Southern Oregon (Jackson, Josephine, and Douglas Counties), the Willamette 
Valley (Clackamas, Lane, Marion, and Yamhill Counties), and the Columbia River area (Hood River and Wasco 
Counties). Hood River growers lead production with 56,460 tons of Bartlett pears in 1997 and 131,370 tons of winter pears 
in the same year. These weights represent 74% of the state total. Jackson County produces 24% of Oregon’s pears (by 
weight) (2).

 

 

 

Cultural Practices

Oregon's pears are primarily European varieties that include the common winter pears and Bartletts. These pears have 
chilling requirements of 600-900 hours at between 32 and 45 ° F. Trees need regular watering but will tolerate heavy, wet 
soil. Pear trees reach bearing age at 4–8 years and live as long as 75 years. Harvest can begin as early as July or as late as 
the end of September, depending on the tree variety. Workers pick the fruit green and store it at 30 ° F. Winter varieties 
require 6 weeks of cold storage to ripen to their highest quality (9, 10).

Fruit tree density has increased in the last few years, and the density of pears has increased dramatically (11). 

 The Crop Profile/PMSP database, including this document, is supported by USDA NIFA.



 

Insect Pests

Coddling moths and Pear psylla, at all growth stages, receive lots of publicity. Other pests include various mites, fruit 
scale, lygus bugs, mealybugs, stinkbugs, leafrollers, thrips, fruit worms, and aphids (12, 13).

For more information on insect and mite pests on pears in Oregon, see the Appendix. 

Chemical controls: 
Farmers sprayed insecticides on 97 % of Oregon’s pear acreage. They used the greatest amounts of petroleum 
distillate, followed by azinphos-methyl, phosmet, and chlorpyrifos (14). 

Oregon pear growers applied 915,300 pounds of insecticides to their trees (15).

Integrated Fruit Production (IFP) ratings for pear insecticides list petroleum oil, B.t abamectin, pyridaben, 
clofentezine, hexythiazox, amitraz plus endosulfan, lime sulfur, and sulfur as the most preferred materials (#1) (12).

In 1997, Oregon growers reported use of the following insecticides (14):

Insecticide Brand name Area treated 
(%)

Number of 
applications

Pounds per 
acre per 

application

Pounds per 
acre per crop 

year

Total 
application 
(by 1,000 lb)

abamectin Agri-Mek 75 1.0 0.01 0.01 0.2

amitraz Mitac 7 1.0 1.10 1.12 1.4

azinphos-
methyl

Guthion 86 2.1 1.02 2.10 31.4

chlorpyrifos Lorsban 41 1.0 1.91 1.92 13.6

clofentezine Apollo 11 1.1 0.13 0.13 0.3

diazinon Diazinon 9 1.0 1.04 1.09 1.7

endosulfan Thiodan 4 1.0 2.27 2.36 1.6

esfenvalerate Asana 24 1.0 0.02 0.02 0.1



fenbutatin-
oxide

Vendex 3 1.0 0.89 0.89 0.4

fenoxycarb Comply 54 1.0 0.12 0.13 1.2

hexythiazox Savey 14 1.0 0.16 0.16 0.4

imidacloprid Admire 9 1.1 0.17 0.18 0.3

methidathion Supracide 3 1.0 1.76 1.76 0.8

permethrin  4 1.5 0.31 0.48 0.3

petroleum 
distillate

oil 98 3.8 17.81 49.86 841.2

phosmet Imidan 27 1.4 2.47 3.40 15.7

For more information on chemical control of Oregon pear insect and mite pests, see the appendix. Tables 2 and 3 list 
reentry intervals, postharvest intervals, and Oregon crop treatment information.

Alternatives: 
IFP insecticides designated as preferred (#2) and permitted (#3) are permethrin, esfenvalerate, endosulfan, 
diazinon, chlorpyrifos, methidathion, pesticidal soap, azinphos-methyl, phosmet, imidacloprid, formetanate 
hydrochloride, oxamyl, and methyl parathion (12).

Cultural controls: 
For information on cultural control of Oregon pear insect and mite pests, see the appendix. 

Biological controls: 
For information on biological control of Oregon pear insect and mite pests, see the appendix. 

Post harvest: 
For information on postharvest control of Oregon pear insect and mite pests, see the appendix. 

 

 

Diseases



These pear diseases infect Oregon crops: pseudomonas, blasts, blights, scabs, powdery mildew, rots, and anthracnose (12, 13).

Chemical controls: 
Farmers apply fungicides to almost all Oregon pear acreage. They apply large amounts of calcium polysulfide (lime sulfur) 
but also use significant amounts of sulfur, mancozeb, and ziram (14).

Pear growers applied 545,700 pounds of fungicide in 1997 (15).

The most preferred IFP fungicides (#1) are fixed copper, petroleum oil, mancozeb, triflumizole, dodine, 
triadimefon, streptomycin, oxytetracycline, and Bordeaux (12).

In 1997, Oregon growers reported use of the following fungicides (14):

Fungicide Brand name Area treated 
(%)

Number of 
applications

Pounds per 
acre per 

application

Pounds per 
acre per 
crop year

Total 
application

(by 1,000 lb)

benomyl Benlate 8 1.0 0.70 0.72 1.0

calcium 
polysulfide

lime sulfur 24 1.6 24.92 39.65 166.8

copper 
hydroxide

Champ 41 1.0 4.58 4.72 33.8

copper 
oxychloride 

sulfate

Copro 26 1.1 4.69 5.19 23.7

copper sulfate blue vitriol 3 1.0 2.34 2.35 1.3 

dodine Cyprex 51 2.2 1.60 3.48 30.9

fenarimol Rubigan 5 1.3 0.08 0.10 0.1

fosetyl-al Aliette 6 1.5 2.08 3.14 3.4

mancozeb Dithane 66 1.9 3.73 7.01 79.8

oxytetracycline Mycoshield 17 1.4 0.16 0.22 0.6



streptomycin Agri-Strep 55 1.6 0.26 0.40 3.8

sulfur Sulfur 50 1.3 12.01 15.49 134.4

triadimefon Bayleton 16 1.2 0.18 0.22 0.6

triflumizole Procure 46 1.6 0.25 0.41 3.2

ziram Ziram 51 1.3 5.05 6.33 56.3

For more details on disease control in Oregon pears, see An Online Guide to Plant Disease Control, http://pnwhandbooks.
orst.edu/guide1998/index.htm (18).

Alternatives: 
IFP fungicides ranked #2 are fenarimol and ziram (12).

Cultural controls: 
Growers can employ a variety of cultural controls to prevent or lessen the impact of diseases (19). 

●     Use resistant or tolerant rootstocks
●     Use the best orchard management practices
●     Remove all traces of disease as noticed
●     Prevent excessive shoot and sucker growth
●     Remove late blooms during fruit thinning
●     Remove and destroy severely cankered trees
●     Remove nearby vegetation that can be a source of inoculum
●     Avoid overhead irrigation
●     Remove alternate hosts around the orchard
●     Protect from frost
●     Cover old leaves with soil
●     Apply dolomitic lime after leaf drop to increase soil pH
●     Maintain good in-row weed control
●     Use foliar nutrient sprays
●     Use a minimal amount of nitrogen
●     Harvest at proper maturity
●     Clean fruit bins, and clear soil off the bottoms
●     Harvest and cool fruit quickly
●     Avoid injuring fruit
●     Control storage atmosphere

Biological controls: 
In 1997, Oregon farmers reported use of the following biological fungicide (14):



Fungicide Brand name Area treated 
(%)

Number of 
applications

Pounds per 
acre per 

application

Pounds per 
acres per 
crop year

Total 
application
(by 1,000 

lb)

Pseudomonas 
fluorescens

Biocure 18 1.4 0.21 0.30 1.0

Post harvest: 
Growers can use naturally-occurring strains of yeast microflora found on fruit (apples, pears, and cherries) to combat 
fungal diseases in stored fruit, reducing fungicide use by 99%. The yeast works by competition. It prevents fruit rot by 
using the resources that the fungal pathogens need to thrive (20). 

 

 

Nematodes

The disease handbook lists no nematodes that threaten pears (19).

Other: 
Pear growers applied 500 pounds of NAA (1-naphthaleneacetic acid) to thin fruit set and to control regrowth of tree 
sprouts after trimming (14, 21).

In 1997, Oregon farmers reported use of the following pesticide (14):

Pesticide Brand name Area treated 
(%)

Number of 
applications

Pounds per 
acre per 

application

Pounds per 
acre per crop 

year

Total 
application
(by 1,000 

lb)

NAA Fruitone 43 1.1 0.06 0.07 0.5

 

 

Weeds



Weed control depends on whether the grower does site preparation, treating new orchards, or makes applications to 
established orchards.

Chemical controls: 
Pear growers applied herbicides to two thirds of Oregon’s pear acres. They most commonly used glyphosate followed by 2,4-
D (14).

Farmers applied 47,500 pounds of herbicides to pears (15).

In 1997, Oregon growers reported use of the following herbicides (14):

Herbicide Brand name Area treated 
(%)

Number of 
applications

Pounds per 
acre per 

application

Pounds per 
acre per crop 

year

Total 
application 
(by 1,000 lb)

2,4-D 2,4-D 25 1.5 1.83 2.75 11.7

diuron Karmex 19 1.0 1.75 1.82 6.0

glyphosate Roundup 43 1.3 1.37 1.81 13.5

oryzalin Surflan 3 1.0 2.44 2.44 1.2

oxyfluorfen Goal 7 1.1 0.91 0.99 1.2

paraquat Gramoxone 17 1.5 0.76 1.17 3.5

simazine Princep 19 1.0 2.42 2.49 8.3

For more details on weed control in Oregon pears, see Weed & Vegetation Exchange for Orchards at http://www.orst.edu/
dept/hort/weeds/orchherb.htm (16).

Alternatives: 
Growers place nonwoven fabric of various weights on the ground to discourage weeds. Perennial rhizomes can penetrate 
even the most dense film (17).

Cultural controls: 
Farmers control excess orchard vegetation by mowing or flailing row middles and then applying herbicides. Growers 
combine rotation, spot treatment, and equipment sanitation to prevent weed shifts to tolerant species. Growing native or 
planted grasses between the orchard rows helps reduce soil erosion, improves traffic conditions, and increases water 
infiltration and drainage. New varieties such as dwarf cultivars can alter weed control practices (17).



 

 

Contacts

Linda Bailey 
Pear Bureau Northwest 
Studio PH 
4382 SE International Way, Ste. A 
Milwaukie, OR 97222-4635 
lbailey@usapears.com

Wally Ewart 
Northwest Horticulture Council 
P.O. Box 570 
Yakima, WA 98907 
ewart@nwhort.org

Eugene Mielke  
Mid-Columbia Agriculture Research & Extension Center 
3305 Experiment Station Dr. 
Hood River, OR 97031 
Eugene.Mielke@orst.edu 
Timothy.Facteau@orst.edu

Thom Nelson 
Hood River Grower-Shipper Assoc. 
P.O. Box 168 
Odell, OR 97044 
541-354-2565

Franz Niederholzer 
Hood River County Extension 
2990 Experiment Station Dr. 
Hood River, OR 97031 
Franz.Niederholzer@orst.edu

Helmut Riedl 
Mid-Columbia Agriculture Research & Extension Center 
3305 Experiment Station Dr. 
Hood River, OR 97031 
Helmut.Riedl@orst.edu



Phil VanBuskirk 
Southern Oregon Research and Extension Center 
569 Hanley Rd. 
Central Point, OR 97502 
philip.vanbuskirk@orst.edu
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I. Introduction 
Insect and mite control is an important and essential part of pear production. Without effective control programs Oregon’s 
pear growers would suffer great losses and could not produce a saleable crop. The pest complex on pears in Oregon, as in 
other Pacific Northwest fruit-growing districts, is smaller than in eastern North America. For instance, codling moth is the 
only major internal fruit feeder attacking pears in Oregon while there are at least four internal fruit feeders in New York’s 
fruit-growing areas. The number of leafrollers species and other foliage feeders attacking pear is also considerably larger in 
the eastern United States. Below is an overview of the insect and mite pests in Oregon’s two major pear-growing districts, 
the Hood River Valley in northern Oregon and the area around Medford in southern Oregon. Reference is also given to 
control procedures and resistance problems. More detailed descriptions of pest species, their life histories, damage 
symptoms, as well as monitoring and control decision guidelines are given in Orchard Pest Management: A Resource Book 
for the Pacific Northwest, Elizabeth H. Beers, et al (editors) 1993, Good Fruit Grower, Yakima, WA. 

The insect and mite pest complex attacking pear in Oregon’s two major pear-growing districts is quite similar (Table 
1). However, due to different climatic conditions the severity of the different pest species varies between the two 
areas. Therefore, codling moth is more of a threat in southern Oregon (due to one additional generation) and spider 
mite problems are more severe there due to extended periods with high temperatures during the summer. 

 

II. Insects and mites

A. Aphids

Green apple aphid, Aphis pomi  
Spirea aphid, Aphis spireacola 
Woolly apple aphid, Eriosoma lanigerum

Green apple aphid and spirea aphid infest new terminal growth. They often occur as mixed populations on the same tree. 
The most serious damage occurs when heavy populations feed on young non-bearing trees, stunting tree growth, 
and stimulating lateral branch growth. On mature trees, losses are primarily due to honeydew dripping onto foliage and 
fruit, which causes blemishes. Control is usually not necessary on pears. 



Woolly apple aphid is primarily a pest of apple and can also occur on pear. However, populations of this aphid on pear 
are rarely heavy enough where control would be required. This aphid forms colonies above ground around callus tissue 
near pruning wounds or around bark areas affected by perennial canker. More damaging can be aphid colonies in root 
galls below ground which are difficult to control. Aphids secrete a white waxy ‘wool’ which is easily visible.

Monitoring and Control. The green apple aphid and the spirea aphid overwinter in the egg stage. Large numbers of 
black aphid eggs can often be seen on last years shoot growth. Spray oil applied at the ‘delayed dormant’ stage will 
control aphid eggs. Aphid infestations on pear are easily detected by examining terminal shoot growth.. OP resistance 
is widespread among the different aphid species on pear. Resistance to endosulfan is also present in many 
orchards. Performance will depend on resistance levels in local populations. Imidacloprid, a relatively new aphicide, 
is effective against OP resistant aphid populations but will not control woolly apple aphid. 

 

B. Apple Maggot, Rhagoletis pomonella

This pest is found primarily on apples. However, pear is also listed as a host. Apple maggot, introduced into Oregon from 
the eastern United States more than 20 years ago, is present on unmanaged host trees throughout the Mid-Columbia 
fruit-growing district and in southern Oregon. It has not become a problem in commercial pear orchards. The apple 
maggot adult can be easily confused with snowberry maggot since its wing pattern is very similar. Apple maggot has only 
one generation. Adult emergence begins in mid-June and continues through August.

Monitoring and Control. Flies can be monitored with yellow rectangular sticky traps or red sticky spheres which are hung 
in the canopy of host trees. Apple maggot can be easily controlled with OP insecticide sprays (e.g., azinphos-methyl, 
phosmet). Sprays have to be applied within ten days of emergence before egg-laying begins. There are no reported cases of 
OP resistance in any of the regions where apple maggot occurs. 

 

C. Codling Moth, Cydia pomonella

Codling moth is the only internal fruit feeder on pear in Oregon and is a key pest in all fruit-growing areas of the state. Pear 
is generally less susceptible to codling moth than apple. Pear cultivars vary considerably in terms of their susceptibility 
to codling moth. Bartlett is more prone to codling moth damage than any of the other pear cultivars grown in Oregon. 
Anjou, the most important commercial pear in Oregon, is among the least susceptible pear cultivars. The number of 
generations in an area depends on the prevailing temperature conditions during the growing season. In the Medford 
area, Oregon’s warmest fruit-growing district, codling moth B., has up to three generations on the long-season pear 
cultivars but only one to two in the Hood River Valley. One to four treatments with broad-spectrum insecticides are 
required every year to prevent economic damage. Codling moth is a small greyish moth with coppery wing tips. In early 
spring, adults emerge and lay eggs, giving rise to larvae that enter developing fruit. Larvae hollow out the interior of the 
fruit. Fully-grown larvae leave the fruit to search for cocooning sites under rough bark or in the soil near the base of the 
tree. Codling moth overwinters as a mature larva. Pears are generally more susceptible early and close to harvest than 
during the main part of the growing season. Left uncontrolled, damage can exceed 60% or more.

Monitoring and Control. Codling moth can be monitored with pheromone traps to detect emergence and assess 



population levels. Sprays are timed in relationship to seasonal codling moth development. Codling moth activity can 
be predicted from observations of first emergence (estimated with pheromone traps) and degree-day phenology 
models. Observations on infestation levels from previous years or cull analysis records can also be helpful to make 
treatment decisions. In mixed blocks, Bartlett pear should be checked first since damage levels will generally be higher on 
that cultivar. 

Except for organic pear orchards which represent only a small percentage of the total pear acreage in Oregon, broad-
spectrum insecticides are applied 1 to 4 times during the growing season to control codling moth. As in other fruit-
growing areas, organophosphate insecticides have been the principal tools for control of this pest (Table 2). Although 
OP resistance has become a problem elsewhere (e.g., California, South Africa), OPs are still effective against codling moth 
in Oregon. OP insecticide use for codling moth control has been gradually declining in recent years in favor of 
mating disruption or a combination of mating disruption plus limited OP use.

 

D. Grape mealybug, Pseudococcus maritimus 

Grape mealybug has many hosts and has become a growing pest problem on tree fruits in recent years, particularly 
in Washington. In the Hood River Valley there have been occasional infestations which required treatments. This pest 
is usually only a problem on large trees with rough bark where mealy bugs can find shelter. Eggs and young 
nymphs overwinter in cottony masses under bark scales. Crawlers emerge in the spring over a long time and start to feed 
on buds, shoots and leaves. Nymphs exude ‘honeydew’ which can drip on fruit and cause a coarse russet. Some 
second generation nymphs may get settled in the calyx area and contaminate fruit. Damage is normally concentrated in 
the lower center of trees. 

Monitoring and Control. Grape mealybug infestations can be detected during the dormant season by checking for egg 
masses under bark scales on the main trunk and scaffold limbs. No treatment thresholds have been established. 
Crawlers emerging from overwintering egg masses are controlled by OP sprays applied for other pests (e.g., leafrollers) 
during the pre-bloom period. Sprays applied for codling moth control during the summer will also suppress grape mealybug.

 

E. Green Fruitworms, Cutworms

Green fruitworms damage both foliage and fruit. There are several species of green fruitworms which occur on pear in 
Oregon. They overwinter as pupae in the ground and emerge in early spring (March). There is only one flight. 
Green fruitworms are large green larvae. Feeding damage on the fruit looks similar to early leafroller injury. 

Cutworms have not been a problem in Oregon’s pear orchards. Lacanobia subjuncta, commonly known as the 
Lacanobia fruitworm, has been on the increase in eastern Washington’s fruit-growing areas in recent years but has so far 
not been a problem in Oregon.

Monitoring and Control. Pheromone traps are available for the common green fruitworm species and can be used to 
monitor adult flight. Larval populations are monitored using the same procedures as for leafroller larvae. Larvae can 
be controlled with various OPs and other broad-spectrum insecticides. BT sprays applied against leafrollers at the ‘pink’ 



or ‘petal fall’ stage may also control green fruitworm larvae. Spinosad is not yet registered on pears.

 

F. Leafhoppers

White Apple Leafhopper, Typhlocyba pomaria 
Rose Leafhopper, Edwardsiana rosae

Leafhopper adults of both species are yellowish-white and about 1/8 inch long. Nymphs have the same coloration, 
move rapidly sideways, and are usually found on the underside of leaves. Leafhoppers damage leaves by sucking on leaf 
tissue and removing the cell contents. Heavily infested leaves show the characteristic white stippling. In extreme cases 
leaves may be almost entirely white, and trees may defoliate prematurely producing small, poorly colored fruit. Leafhoppers 
do not feed on fruit but can cause blemishes on the fruit with excrement that appears as black specks. Leafhoppers are seldom 
a problem in unmanaged trees or organic orchards. It is suspected that leafhopper outbreaks are induced by 
insecticide treatments for other pests.

Monitoring and Control. Both leafhopper species overwinter as eggs inserted below the bark surface on young wood. 
This stage is difficult to monitor. Nymphs begin to appear on new foliage around bloom time and they can be easily counted 
by scanning leaves with a hand lens or under a stereo microscope. Sprays should be applied when most leafhoppers are 
young nymphs. OP insecticides are ineffective due to resistance development. Carbamate insecticides such as carbaryl 
will control young nymphs but not adults. Imidacloprid is effective against leafhoppers.

 

G. Leafrollers

Obliquebanded Leafroller, Choristoneura rosaceana 
Pandemis Leafroller, Pandemis pyrusana 
Fruittree leafroller, Archips argyrospila 
European leafroller, Archips rosanus

These two leafrollers have similar appearance, seasonal biology and feeding habits and will be discussed as a group. Adults 
of both species are tan with alternating light and dark brown bands across the forewings. Eggs are laid in overlapping 
masses and are greenish yellow. Larvae are green in color and often exceed 30 mm in length when mature. In 
Oregon, obliquebanded leafroller is the more important species and is a pest throughout the state. It overwinters on host 
trees mostly as a third instar larva within closely spun cocoons. As foliage expands in the spring, larvae tie leaves together 
for shelter. Both leafrollers have two generations each year in most fruit-growing areas of the state. Leafroller larvae roll 
leaves and web them together to form protective shelters. However, leafrollers cause the greatest damage by feeding on 
fruit. On pear as well as on apple, leafroller damage is typically shallow. Larvae of the summer generation rarely penetrate 
deep into the fruit but feed on the surface, causing irregular, shallow scars. In late summer or early fall young larvae eat 
out small patches on the fruit surface (‘pin-pricks’) before they form cocoons in twig crotches in order to hibernate. This 
type of feeding often occurs where two pears touch and is more common in areas where the leafroller has only one generation. 



Monitoring and Control. Pheromone traps are available for monitoring leafrollers. They are useful to detect the presence 
of adult moths in an orchard and delineate flights. However, pheromone traps have not proven reliable to establish the need 
for control treatments. Larval populations can be monitored by inspecting foliage and fruit for presence of larvae. 
OP insecticides were widely used for leafroller control at one time. However, they have lost some of their usefulness for 
that purpose due to resistance development. Where leafrollers are still susceptible to OPs (e.g., Hood River Valley), they 
are often suppressed by treatments (e.g., azinphos-methyl) applied against codling moth. 

A seasonal control program begins with a chlorpyrifos application at the delayed dormant stage against the 
overwintering larvae followed, if necessary, by additional sprays of Bacillus thuringiensis (BT; several formulations 
available) and spinosad just before or immediately after bloom. BT as well as spinosad are effective alternatives to 
OP insecticides for post-bloom leafroller control. Several insect growth regulators (IGRs) are also effective but are not 
yet registered. Leafrollers have become a major pest in orchards where codling moth is selectively controlled with 
mating disruption. Mating disruption is also being tried for leafroller control and looks promising. A combination 
leafroller–codling moth mating disruption dispenser is being developed.

The fruittree leafroller and the European leafroller have only one generation and overwinter in the egg stage. They are 
present in Oregon’s pear-growing districts and have at times caused economic damage. Pheromone traps are available for 
both species for detecting their presence and delineate flights. Present pest management practices keep both leafrollers 
under control but they could become a problem if pesticide use patterns change.

 

H. Mites

Twospotted spider mite, Tetranychus urticae 
McDaniel spider mite, Tetranychus mcdanieli 
European Red Mite, Panonychus ulmi 
Yellow spider mite, Eotetranychus carpini borealis

There are four spider mite species on pear in Oregon: the twospotted spider mite, the McDaniel spider mite, the European 
red mite, and the yellow spider mite. Pesticides applied for other pests can induce spider mite outbreaks by 
disrupting biological mite control or by increasing the reproductive capacity of spider mites (hormolygosis). All spider 
mite species are favored by hot, dry conditions. Spider mites are more of a problem in southern Oregon where 
temperatures during the summer often exceed 90oF for long periods of time. The twospotted and McDaniel spider 
mites overwinter as orange-colored adult females under bark scales on the tree trunk or in the leaf litter on the orchard 
floor. They are also known as web-spinning mites due to the extensive webbing they produce. The yellow spider mite 
occurs throughout the state but is only an occasional pest in southern Oregon. It overwinters as a bright yellow adult 
female. The European red mite overwinters in the egg stage on the bark of younger wood. In contrast to apple leaves, 
pear leaves are very sensitive to spider mite feeding. Only 1 to 2 feeding stages per leaf may cause a leaf to turn brown and 
dry up. Pear trees defoliate very easily when infested by spider mites. 

Monitoring and Control. Overwintering twospotted, McDaniel, and yellow spider mites move to spur leaves at the 
‘pink’ stage. European red mite can be monitored during the dormant season by checking spur wood for overwintering 
eggs. Once trees have leafed out, spider mites can be monitored by collecting leaves and brushing them with a mite 
brushing machine. Mites are brushed onto a glass plate and counted under a stereo microscope. All spider mite species 



are prone to develop resistance to miticides in a short time. Resistance problems are more serious on pears than on apples 
due to the increased need for chemical mite control on pears. Where resistance is present to older miticide chemistries (e.
g., organotins) one of the newer miticides such as abamectin or pyridaben might be effective. Biological mite control which 
is so effective on apple is not a very effective option on pear (see discussion under Biological Control).

 

I. Pear leaf blister mite, Phytoptus pyri

The pear leaf blister mite is similar in appearance and size to the pear rust mite. It overwinters under bud scales. 
Feeding activity causes the characteristic blisters on new leaves. Blister mites feed inside these gall-like structures. Initially 
the leaf blisters are light green but with time acquire a reddish color. Pear blister mites also attack the fruit where they 
feed under the epidermis in early season causing large russeted areas on the fruit surface. Pear leaf blister mite is 
generally found on unsprayed or abandoned pear trees. This mite is rarely a problem in commercial orchards under a 
regular spray program.

Monitoring and Control. The characteristic leaf galls and fruit russet are easily visible. Post-harvest or pre-bloom 
sulfur sprays against pear rust mite will also control pear leaf blister mite. 

 

J. Pear psylla, Psylla pyricola

As in other pear-growing areas, pear psylla continues to be a major pest of pears in Oregon. Pear psylla is one of the 
most serious pear pests and reproduces exclusively on pear. Pear psylla overwinters in the adult stage on trees inside 
and outside pear orchards. In late winter, adults begin to migrate back to pear trees. As temperatures rise, egg-laying 
begins. Nymphs emerge just before bloom as the first green tissue begins to show. Three to five generations occur during 
the growing season, depending on the temperature. Two types of damage result from the feeding of immature pear 
psylla (nymphs) on the foliage. During feeding a toxin is injected into the tree which in the long run is debilitating and 
reduces vigor and ultimately yield. The other type of injury is to the fruit as a result of copious amounts of 
‘honeydew’ produced by the feeding nymphs. Honeydew on the fruit causes russeting of the skin and serves as a medium 
for sooty mold, a fungus which gives the fruit a black appearance. These defects cause downgrading and increased 
fruit cullage. If pear psylla is left uncontrolled, the proportion of culled fruit can be very high because of psylla russet. 
In addition to the immediate and direct effect on the fruit, uncontrolled psylla populations will cause tree decline and 
dramatic yield decreases within one or two years.

Monitoring and Control. The beating tray is a useful tool for monitoring pear psylla adults. Immature stages are monitored 
by checking fruit spurs in early season and leaves after trees have leafed out. Action thresholds have been defined for 
adults, eggs and nymphs for different time periods of the season. Over the years pear psylla has been difficult to 
control because of resistance development. OP insecticides became ineffective in the early 1970s. Pyrethroid 
insecticides, which were used primarily for control of overwintering adults, were lost in the 1980s due to 
resistance development. Since then IGRs (fenoxycarb, pyriproxifen, diflubenzuron) have been used under Section 
18 emergency registrations for pre-bloom pear psylla control. Pre-bloom control of overwintering adults, before they 
lay substantial numbers of eggs, is a key element in a seasonal psylla control program. If pre-bloom control of over-
wintering psylla adults is poor, it is more difficult to keep summer populations below economically damaging levels with 



the available insecticides. It is easier to control pear psylla before trees leaf out (because of better coverage) and the fact 
that the population consists primarily of one life stage, the overwintering adults. Control after bloom should be directed 
against the more susceptible younger nymph stages. Only five years ago only one insecticide (amitraz) was fully registered 
for summer control of pear psylla. The situation has improved some with the recent registrations of several new insecticides 
(e.g., abamectin, imidacloprid, pyridaben) which can be used against pear psylla during the summer.

 

K. Pear rust mite, Epitrimerus pyri

Rust mites are very small, wedge-shaped and are difficult to detect even with a hand lens. Pear rust mite can cause 
severe damage to the fruit, especially on light-colored, smooth-skinned cultivars such as Anjou and Bartlett. When rust 
mite populations build up to high numbers on leaves they often spill over on the fruit where their feeding activity russets 
the skin. Pear leaves damaged by rust mite feeding lose their natural sheen and may even turn a bronze color. Pear rust 
mite overwinters under bud scales of 1- to 3-year old wood. As buds begin to swell in early March and the first green 
tissue begins to show rust mites leave their overwintering sites and begin to feed. Often early russet damage around the calyx 
is done by high overwintering populations feeding under the sepals of young fruit. 

Monitoring and Control. Monitoring procedures for pear rust mite are the same as for spider mites. To obtain actual counts 
of pear rust mites on foliage leaves must be processed with a mite brushing machine. Sulfur sprays combined with superior 
oil are effective for post-harvest and pre-bloom control. Most miticides used for spider mite control on pear after bloom 
also have activity against pear rust mite. 

 

L. Tentiform Leafminer, Phyllonorycter elmaella

Similar to spider mites, leafminers are primarily an induced pest problem. Leafminer outbreaks have not been as common 
on pear as on apple. Adult moths begin to fly early in the year and are ready to lay eggs as soon as the trees begin to leaf out. 
In Oregon, tentiform leafminer has up to four generations depending on the climatic conditions in an area. Early 
instar leafminer larvae are referred to as the sap-feeding stage. Later instars, known as tissue feeders, construct 
the characteristic tent-shaped mine. Leafminer damage is restricted to foliage and causes a reduction in 
photosynthesis. Infestation levels on pear rarely get high enough where a treatment is justified. 

Monitoring and Control. Moth flights can be monitored with pheromone-baited sticky traps. Their usefulness is 
limited, however, since traps are too efficient and catch too many moths making counting and regular trap 
maintenance difficult. No treatment thresholds have been established for pear. Tentiform leafminer populations are resistant 
to a wide range of insecticides including OPs and endosulfan. In the Hood River district tentiform leafminer is still 
susceptible to systemic carbamates (e.g., oxamyl). Among the newer insecticides, abamectin is effective. Spinosad as well 
as several IGRs also provide control, but are not registered yet.

 

M. Thrips



Pear thrips, Taeniothrips inconsequence 
Western Flower Thrips, Frankliniella occidentalis

Thrips are small insects which are found early in the bloom period in pear orchards. The pear thrips has a darker coloration 
than the western flower thrips. However, coloration alone is not always a reliable distinguishing characteristic and 
microscopic examination is necessary for correct identification. The pear thrips is potentially the more damaging of the 
two thrips species found on pears. The pear thrips has only one generation and has many hosts, primarily deciduous trees. 
Pear orchards bordered by wooded habitat are more likely to be invaded by migrating pear thrips. Adults emerge 
from overwintering pupae in the ground through April. Feeding by adult and immature pear thrips can do major damage to 
pear buds, blossoms and new leaves. Nymphs also feed on the surface of developing fruit causing russet. Mature nymphs 
drop to the ground and stay in the soil until the following year. Damaged tissue turns brown and blossoms dry up. Pear thrips 
is more common on pear in Hood River than the western flower thrips and is found throughout the district. 

In contrast to the univoltine pear thrips, the western flower thrips has multiple generations and can be found in pear 
orchards throughout the season. However, damage on pear is usually not very noticeable except at high population levels 
when feeding activity by nymphs and adults may cause fruit russet. 

Monitoring and Control. The presence of thrips adults can be monitored around bloom time with a beating tray. However, 
no relationship has been established between the number of thrips collected with a beating tray and damage to buds, 
blossom clusters and fruit. There has been an increase in pear thrips populations in recent years in the Hood River Valley. 
This increase may be related to changes in the pre-bloom program for pear psylla control. Broad-spectrum insecticides (e.
g., pyrethroids, endosulfan) applied against overwintering pear psylla adults have been dropped from the spray program 
in favor of selective IGRs which have no effect on thrips populations. The most effective timing for controlling thrips is at 
the ‘pink’ stage or during bloom when bees are also in the orchard. Unfortunately, there are few insecticides which can be 
used at that time and which are also safe to bees. The first codling moth spray will also control pear thrips nymphs. 
Western flower thrips is rarely a problem on pears and does not need to be controlled.

 

N. Table 1. Insect and mite pests of pear in Oregon’s two major pear-growing districts. 

Pest species  Plant part attacked Pest status in

Common name Scientific name Fruit Foliage Woody 
tissue

 

Roots Hood River 
Valley

Southern 
Oregon

Codling moth Cydia pomonella a    A A

Pear psylla Psylla pyricola a a   A A



Obliquebanded leafroller Choristoneura rosaceana a a   A/O A/O

Pandemis leafroller Pandemis limitata a a   R R

Fruittree leafroller Archips argyrospila a a   R R

European leafroller Archips rosanus a a   R R

Green fruitworms Various species a a   O O

Cutworms Various species a a   R R

Green apple, spirea aphid Aphis pomi, A. spiricola a a   O R

Woolly apple aphid Eriosoma lanigera a  a a R R

Grape mealy bug Pseudococcus maritimus a a   O/R R

White apple leafhopper Typhlocyba pomaria a a   O/R R

Rose leafhopper Edwardsiana rosae a a   O/R R

Pear thrips Taeniothrips inconsequence a a   R R

Tentiform leafminer Phyllonorycter elmaella  a   R R

San Jose scale Quadraspidiotus perniciosus a a a  A/O A/O

European fruit scale Quadraspidiotus ostreaeformis a a a  O R

Stinging bugs Various species a    O O

Twospotted spider mite Tetranychus urticae  a   A A

McDaniel spider mite Tetranychus McDanieli  a   A R



European red mite Panonychus ulmi  a   O O

Pear rust mite Epitrimerus pyri a a   A A

Pearleaf blister mite Phytoptus pyri a a   R R

Rain beetles Scarabaeidae (several species)    a R R

1 A = annual problem, control required every year; O = occasional problem; R = rarely a problem.

 

 

III. Scale Insects

San Jose Scale, Quadraspidiotus perniciosus 
European fruit scale, Quadraspidiotus ostreaeformis 
European Fruit Lecanium, Parthenocecanium corni

San Jose scale is by far the most important scale insect found on pear in Oregon. There are two generations in most areas. 
San Jose scale infests branches, shoots, leaves and fruit. The scales suck plant juices from the trees and inject a toxin. 
Female scales bear live young (crawlers) which move to new feeding sites including the fruit. Eventually they become 
sessile, lose their legs, and form a scale cover. Fruit infested by San Jose scale is often bumpy and, in extreme cases, fruit 
may be severely misshapen and stunted. Fruit with scales or with red spots from scales feeding on the surface are 
downgraded to culls. San Jose scale can seriously weaken branches and main scaffold limbs and kill fruiting spurs, thus 
causing permanent injury and even death to mature trees.

The European fruit scale occurs together with San Jose scale in the Hood River Valley. However, it is not nearly as 
ubiquitous as the San Jose scale. The European fruit scale has only one generation. Scales feeding on fruit lack the red 
halo which is characteristic of San Jose scale. However, there is a red spot right underneath the scale which becomes 
visible when the scale is removed or falls off. 

European fruit lecanium is seldom a pest of pear in Oregon. The primary injury by European fruit lecanium is the production 
of honeydew that, in large amounts, can damage leaves and fruit. Sooty mold growing in the honeydew can cause 
blackened areas on leaves and fruit that make fruit unsuitable for the fresh market.

Monitoring and Control. Overwintering populations of San Jose scale can be monitored by examining last year’s 
shoot growth. The bark on scale-infested shoots often shows a characteristic reddish discoloration. Examination of culls in 
the packing house is also helpful to determine if San Jose scale is a problem in a particular block. Male San Jose scale 
flight can be monitored with pheromone traps. However, the trap does not catch well in windy sites. Double sticky 
tape wrapped around 1-2" branches is useful for monitoring crawler emergence during late spring and summer. European 



fruit scale is more difficult to detect on the fruit due to the absence of the red halo around the scale. Control is best 
achieved with spray oil or an OP/oil combination at the ‘dormant’ or ‘delayed dormant’ stage. A regular spray program 
of azinphos-methyl against codling moth will also control San Jose scale crawlers. Pre-bloom treatments applied against 
San Jose scale will also control European fruit scale.

 

IV. Plant Bugs

Lygus Bugs, Lygus hesperus 
Consperse Stink Bug, Euschistus conspersus 
Stink Bugs, several species

Stink bugs and lygus are most common in orchards with lush ground covers or in orchards surrounded by habitat with 
lush vegetation. Stink bugs occur in all Oregon pear-growing districts and are a chronic problem in many areas. Stink 
bugs generally overwinter beneath leaf litter on the orchard floor or in protected places such as bin piles, brush, or ground 
cover near orchards. Stink bugs are triangular shaped, brown or greenish insects with piercing-sucking mouthparts and 
are about 3/8 inch long. 

Like stink bugs, lygus bugs occur in all major pear districts and can cause severe damage, most often in orchards 
with permanent ground covers or in orchards located adjacent to crop land or vegetation that harbors lygus bugs (e.g., alfalfa 
or hay fields). Lygus bugs vary from green to brownish in color and are about ¼ inch long with piercing-sucking mouth 
parts. Both stink bugs and lygus bugs insert their mouthparts into fruit, causing dimples or irregularly depressed areas, or 
‘cat-facing’ in mature fruit. The damaged fruit is culled at harvest. Internally, plant bug feeding produces white pithy areas 
that turn brown when the fruit is peeled. Often significant damage from true bugs may occur before populations are detected 
in orchards. 

Monitoring and Control. This group of pests is difficult to monitor since adults which normally do most of the damage 
are very active and mobile. Sweeping the orchard floor with a sweep net can be helpful to detect the presence of plant 
bugs. Colored sticky panels have so far not proven very reliable as indicators for plant bug populations. Therefore, timing 
of sprays is difficult. There are few effective chemical controls currently available. Resistance to insecticides, particularly 
in lygus bug populations is not uncommon. Most of the available chemical controls which have been used with some 
success for plant bug control such as pyrethroids, endosulfan or formetanate HC have a poor fit with IPM on pears.

 

V. Woodboring and Rootfeeding Insects

Shothole Borer, Scolytus rugulosus 
Pacific flatheaded Borer, Chrysobothris mali 
Rain beetles, Scarabaeidae (several species)

Wood-boring beetles generally limit their attacks in pears to severely stressed, damaged or diseased trees. The best way 
to manage them is by promoting tree health through proper nutrition, irrigation and sanitation practices. However, 
flatheaded borer can be a serious problem in newly planted orchards by girdling trees and occasionally killing them. 



Preventive measures such as painting the trunks with white latex paint can be effective.

Grubs of rain beetles can do serious damage to roots of newly planted orchards on recently cleared land. Soil fumigation 
may be necessary before orchards are established. Rain beetle larvae are difficult to control after trees are planted since 
larvae can occur several feet below ground. Spot fumigation is used occasionally in established orchards to control rain 
beetle larvae in small areas. However, the effectiveness of this practice is limited. Infestations spread slowly 
through established orchards since female beetles do not fly. 

 

VI. Occasional Pests

In addition to the more common pests listed here, there are a number of occasional pests which are normally controlled by 
the regular insecticide treatments against the major pests (e.g., codling moth, leafroller, etc.). As more and more 
selective tactics are used for control of major pests some occasional pests may become more important including the 
fall webworm, Hyphantria cunea; the redhumped caterpillar, Schizura concinna; and others.

 

VII. Biological Control

Biological control can play an important part in the population regulation of several pear pests such as pear psylla, spider 
mites, aphids, tentiform leafminer, and leafhoppers. The major reason why natural enemies are still underutilized in pear 
pest management today is that conventional chemical control practices are not compatible with biological control. As long 
as broad-spectrum pesticides are used to the extent they are used today for control of major pear pests the opportunities 
for biological control will remain limited. As more selective control tactics become available for control of key pests (e.
g., mating disruption for codling moth and leafroller control; IGRs, microbial insecticides, etc.) biological control will attain 
a more prominent role and reduce the need for chemical intervention, especially for secondary pests. Below is a brief 
summary of the current and potential use of biological control agents in pear pest management.

Codling moth. Although codling moth is attacked by a large number of parasitoids and predators, none are capable 
of preventing economic damage. Codling moth has not been a very successful target for biological control approaches 
because of its low economic threshold. In addition, the contribution natural enemies can make to the control of codling moth 
in commercial orchards is limited due to the disruptive nature of pesticides, often those which are applied against the pest 
itself. It has been shown in recent field tests that augmentative releases of large numbers of Trichogramma, an egg 
parasitoid, can reduce codling moth. Although releases of Trichogramma do not achieve the level of control required 
for commercial apple production, augmentative releases of parasitoids have a natural fit and could be used as a 
supplement with other selective control tactics.

Leafrollers. The major natural enemies of leafrollers are hymenopterous and tachinid parasitoids. However, in 
frequently sprayed commercial apple orchards parasitization levels are usually low. The hymenopterous 
parasitoid Colpoclypeus florus, originally introduced from Europe, has become an important biological control agent 
of leafroller populations in tree fruits in the Pacific Northwest. 



Green fruitworms. A number of parasitic wasps attack green fruitworms. Generalist predators such as pirate bugs, 
green lacewings, and predatory plant bugs probably feed on young larvae. However, little is known about the impact they 
have on populations.

Tentiform leafminer. Leafminer populations are usually kept at low levels by several species of parasitoids, even where 
a regular spray program is applied. Among the more important ones is Pnigalio flavipes, a small hymenopterous wasp. 
The fluctuations of this pest occur probably as the result of chemical disruption of the parasitoid complex.

Pear psylla. Predators and parasitoids can play a major role in the control of pear psylla. However, biological control by 
itself is rarely sufficient to keep pear psylla under control and needs to be supplemented with insecticides. More than 
30 different natural enemy species reportedly feed on pear psylla in North America. The most important ones are several 
mirid and anthocorid bugs, lacewing larvae, several species of coccinellids, spiders and encyrtid parasitoids. Except for 
the parasitoids, most natural enemies of pear psylla are generalist predators which are not closely associated with this pest. 
In Washington and Oregon the mirid bug, Deraeocoris brevis, is the most important hemipteran pear psylla predator. In 
most other areas, anthocorids are the dominant pear psylla predators. Biological psylla control is easier to achieve in 
orchards bordering native vegetation where generalist predators can build up on aphids and other prey and then disperse 
to pear. In the Pacific Northwest, Douglas fir, oak, native filbert, and willow are important reservoirs for pear psylla 
natural enemies. For successful biological control of pear psylla it is important that the interaction between natural enemies 
and pear psylla begins early in the season and continues through the summer. The more effective natural enemies are 
those which overwinter as adults and migrate early to pear. Late immigration of natural enemies is often the cause for 
failure, since pear psylla has a high reproductive potential and natural enemies, if they arrive too late, cannot catch up with 
a building pear psylla population before economic damage occurs. Unfortunately, quite often natural enemies do not 
become abundant until mid-summer when pear psylla levels are already quite high. 

San Jose scale. San Jose scale is attacked by the parasitic wasps Aphytis spp. and Prospaltella spp. In situations where 
broad-spectrum insecticides are not being used, parasitoids and predaceous beetles generally keep scale populations 
below damaging levels.

Grape mealybug. In orchards where no broad-spectrum pesticides are applied, predators and parasitoids keep 
mealybug populations in check. Coccinellids, lacewings, predatory plant bugs and other generalist predators feed 
on mealybugs. After changing from a chemically intensive to a selective pest management program it usually takes 
several years for biological control agents to become reestablished and exert their full effect. 

Aphids. Predators such as lady beetles, green and brown lacewings, and syrphid fly larvae help to control green apple 
aphid and spirea aphid populations. These predators are active throughout the season and can have a positive impact 
on reducing colonies in the absence of broad-spectrum insecticides. However, in many cases control by natural enemies is 
too late to prevent build-up of populations. The parasite Aphelinus mali can completely control aerial colonies of the 
woolly apple aphid. 

Leafhoppers. Potentially hymenopterous parasitoids can be important in regulating leafhopper populations, but use of 
broad-spectrum insecticides for codling moth control prevent them from being important population regulators. 

Thrips. Populations of this pest develop primarily on native vegetation outside orchards. Little is known about the 
biological control of thrips. 



Plant bugs. The role of predators and parasitoids has not been well investigated. Generalist hemipteran predators and 
parasitic wasps are important in controlling lygus bugs in other crops. Stink bug eggs are attacked by hymenopterous 
egg parasitoids. However, their impact on stink bug populations is not clear. 

Spider mites. Predators can also play an important role in regulating mite populations on pear. The same predators 
which provide biological mite control on apples are also found in pear orchards. These include the western predatory 
mite, Galandromus occidentalis, which is well adapted to the arid fruit-growing areas east of the Cascades. A related 
species, Galandromus pyri, is found in the more humid growing areas under marine influence. In the Hood River Valley 
G. occidentalis as well as G. pyri often occur in the same orchards. G. occidentalis as well as G. pyri are resistant to 
most organophosphates applied for codling moth and leafroller control but are very susceptible to synthetic pyrethroids 
and carbamates. Other important mite predators include six-spotted thrips, minute pirate bug, and a small black lady 
beetle, Stethorus sp. 

Unfortunately, biological mite control, the most economical control method available on apples, is generally not as 
successful on pears. There are several reasons for that. The insecticides which are applied against pear psylla are 
often disruptive. For instance, foliar sprays of abamectin, amitraz, or pyridaben will also affect phytoseiid mites and 
prevent them from building up to levels where they can provide suppression of spider mites. Another reason is the 
low treatment threshold for spider mites on pear (e.g., 1 to 2 actively feeding mites per leaf) due to the susceptibility of 
pear foliage to mite damage. This makes it difficult to maintain predator populations, even in situations where 
selective chemicals are used. Another complicating factor is that an acceptable alternate food source such as the apple rust 
mite is not available on pears to keep predators around when spider mites are very low. With a gradual change to 
more selective pest control programs and avoidance of broad-spectrum pesticides it may be possible to rely to a greater 
extent on biological mite control. 

Pear rust mite. Although pear rust mite populations build-up primarily on pear leaves, they will also feed directly on the 
fruit causing russeting. This russeting can result in downgrading, so rust mite populations must be kept low. Predatory 
mites will feed on pear rust mite but are incapable of preventing populations from increasing to levels where economic 
damage occurs. Chemical controls applied at different times of the year are necessary to maintain populations at low levels 
and avoid damage to fruit. 

 

VIII. Cultural control

There is some potential on pears for using cultural measures to keep pest populations in check or at least slow their build-
up. Cultural control often involves preventive measures. The objective is to make the orchard environment less favorable 
for orchard pests by making adjustments in the horticultural management program (e.g., pruning, fruit thinning, etc.) and 
by adopting sound orchard hygiene practices. The following are examples of cultural control measures which can be 
used together with other control tactics to manage pest populations.

Codling moth. Orchard sanitation, collection and destruction of infested fruit, elimination of cocooning sites on the tree 
trunk and around pruning wounds, and removal of sources of infestations near orchards are helpful measures to reduce 
codling moth populations. Also, thinning fruit clusters down to singles will make it more difficult for young larvae to enter 
fruit and increase larval mortality. 



Leafrollers. Larvae often prefer clusters with multiple fruit. As in the case of codling moth, thinning clusters down to 
singles can be helpful to reduce fruit damage. 

Pear psylla. Even though certain cultural practices will help with overall control of psylla, their effect is not sufficient to 
keep psylla populations in check. None of the commercially planted European pear cultivars have useful levels of resistance 
to pear psylla. Various cultural practices can be employed to minimize pear psylla damage. These include summer pruning 
to reduce vigor and removal of lush growth which pear psylla prefers, and use of overhead irrigation to wash psylla 
honeydew off the fruit. Such practices are already routine in many orchards. Excess nitrogen fertilizer increases 
tree susceptibility to psylla. However, ceasing to fertilize is not an economically acceptable practice since yields and 
quality may also suffer. 

San Jose scale. Proper irrigation and nutritional management minimize tree stress and allow trees to tolerate higher 
populations without damage. 

Plant bugs. Clean cultivation or destroying alternate hosts such as blackberries outside orchards will tend to reduce 
population pressure from cat-facing insects. However, destruction of outside hosts is often not possible. 

Green apple aphid. Excessive vegetative growth will invite aphid build-up. Adjustments in the irrigation and 
fertilizer program are helpful to reduce excess tree vigor and make the tree a less favorable host for aphids and other 
foliage feeders. Also, pruning out infested shoot growth in early spring will help to control aphid populations and reduce 
the likelihood of re-infestations. However, this is a labor-intensive option and may not always be practicable. 

Woolly apple aphid. The best way to control root infestations is by selecting resistant rootstocks. Where woolly apple aphid 
is a serious problem, especially on light soils, resistant stocks such as MM.111 or MM.106 should be used.

Spider mites. Dust from orchard roads or in clean cultivated orchards encourages spider mite build-up. Avoiding 
dusty conditions and maintaining a well managed ground cover will minimize spider mite outbreaks. Also, healthy trees 
which are adequately supplied with water and nutrients are less susceptible to mite damage. However, excess vigor 
(especially too much nitrogen) will invite mite problems. Avoiding the use of disruptive materials such as synthetic 
pyrethroids or carbamates is also important.

Wood borers. This group of pests generally attacks trees or tree limbs which are in a state of decline. Sound orchard 
hygiene, quick removal of diseased or dying trees, and other preventive measures are often more successful than 
chemical control. For instance, flatheaded borer establishment in newly planted trees can be prevented by properly painting 
the trunk with white latex paint or using trunk wraps to prevent sunburn injury. Shothole borers are managed by keeping 
trees healthy and removing and destroying infested trees. Piles of recently cut prunings near orchards should be avoided 
since they are often a source of wood borers. 

 

IX. Postharvest Control

Pests which may be found on or in the fruit after harvest can become a quarantine issue. Except for fumigation with 
methyl bromide, chemical control of insects and mites is generally not permitted on harvested fruit. Diapausing codling 
moth larvae can survive cold storage conditions in the fruit for a long time. However, they can be controlled with 



fumigation using methyl bromide. Apple maggot larvae, on the other hand, will die in cold storage if fruit is stored for 7 
weeks or longer. Methyl bromide may not be available much longer for fumigation of harvested fruit since this 
chemical depletes ozone. The United States is signatory to an international agreement which intends to cancel the use of 
methyl bromide for fumigation purposes. 

 

X. Chemical Control, Insecticides

Pear growers still rely primarily on chemical control although they make some use of alternative control measures (e.g., 
mating disruption of codling moth, etc.). In the absence of effective and economical alternatives, pear growers still depend on 
a range of broad-spectrum pesticides for control of major pests such as codling moth, leafrollers, San Jose scale, and pear 
psylla (Table 2). The use of chemical control agents and registered alternative controls in the two major Oregon pear-
growing areas is discussed below. The importance of OP insecticides in seasonal control programs on pear is apparent from 
the use statistics from the two major pear districts. Insecticide use is summarized in Table 2 and miticide use in Table 
3. Pesticides with insecticidal and miticidal activity are listed in either Table 2 or 3 depending on their principal 
uses. Horticultural spray oil uses are summarized in Table 3. 

A. Amitraz. The only use of amitraz on pears is for pear psylla control. For many years amitraz was the only fully 
registered insecticide for pear psylla control after bloom. Amitraz is primarily effective against young nymphs. 
Also, performance is better when applied during warm weather. So far there are no documented cases for control failures due 
to resistance development. Amitraz use on pears has been low for many years due to the widespread use and effectiveness 
of abamectin but has now increased again (Table 2). Close to 60% of the pear acreage in Hood River was treated with 
amitraz during the 1998 crop year. Use approached 85% of the pear acreage in southern Oregon. 

B. Attract and Kill. ‘Attract and Kill’ is another application of the sex pheromone for codling moth control. Large numbers 
of small droplets (about 1,200/acre) of a sticky substance containing sex pheromone and a knock-down insecticide are 
applied with a special hand applicator to the bark of trees. Male moths are attracted to the droplets and are killed on 
contact. This control method was labeled in 1998 and will be marketed under the trade name ‘Last Call’ (IPM 
Technology, Portland, Oreg.) in 2000. ‘Attract and Kill’ can be combined with a reduced insecticide program or with 
mating disruption. 

C. Azinphos-methyl. Although many orchard pests have by now developed resistance to azinphos-methyl, this OP is 
still effective against important pear pests such as codling moth, San Jose scale (crawler stage), green fruit worms, grape 
mealy bug, and other minor pests. In 1998, azinphos-methyl was still the most widely used codling moth insecticide in 
Oregon (Table 2). More than 90% of the pear acreage was treated with azinphos-methyl for codling moth control in the 
Hood River Valley and 70% of the acreage in southern Oregon. Recent label changes will substantially reduce the use 
of azinphos-methyl for codling moth control during the 1999 season. Azinphos-methyl is applied after bloom beginning 
with codling moth egg hatch at an average rate of 1lb AI per acre. Some decline in efficacy has been noted in southern 
Oregon. Resistance development is suspected. Its long residual covers the extended codling moth egg hatch. Azinphos-
methyl is disruptive to natural enemies. However, the western predatory mite tolerates this material (see Biological 
Control section). 

D. Bacillus thuringiensis (BT). Until a few years ago the use of BT on tree fruits was very limited. On pear, it is 
used primarily for leafroller control. It may also have activity against green fruit worm. Many BT formulations are 



being marketed now. BT formulations do not contain a live microbial but the endotoxin produced by the BT microbe. BT has 
a short residual and will break down quickly after it is applied. Two to three applications may be necessary to bring 
leafrollers under control. BT formulations can be applied up to harvest (Table 2). In 1998, 8% of Hood River’s pear 
orchards received one or two BT sprays for leafroller control during the summer. BT sprays are not used for leafroller 
control in southern Oregon (Table 2). 

E. Chlorpyrifos. Use of chlorpyrifos on pears is limited to the pre-bloom period. Chlorpyrifos is not registered on pears 
for post-bloom use. When applied during the ‘delayed-dormant’ period, chlorpyrifos is an effective leafroller and San 
Jose scale material and is more widely used for pre-bloom control of theses two pests than any other insecticide. Close to 
90% of the pear acreage in Hood River received one pre-bloom spray in 1998. In southern Oregon use was not as high 
and reached only 50% of the pear acreage (Table 2). Although chlorpyrifos is also a broad-spectrum OP insecticide, the 
impact on biological control is minimized by early timing when natural enemy activity is still low. 

F. Diazinon. This OP insecticide is still used some for San Jose scale control. Only 3% of the pear acreage in the Hood 
River Valley were treated during the pre-bloom period with diazinon in 1998. In southern Oregon, use of diazinon was 
limited entirely to the summer for control of San Jose scale crawlers. Effect on aphids will vary depending on resistance 
levels. Diazinon is effective against many lepidopterous pests. It has been used some for codling moth control but is not 
as effective as azinphos-methyl or phosmet. Diazinon is selective for predaceous mites but toxic to parasitic wasps 
and generalist predators.

G. Diflubenzuron. This chitin synthesis inhibitor was the first IGR to be tested on pears for codling moth and pear 
psylla control. Diflubenzuron is still without a full season label on pears. It was granted a temporary use in 1999 under 
a Section 18 exemption for pre-bloom pear psylla control. In 1998, about 5% of the pear orchards in Hood River and 
in southern Oregon were treated with diflubenzuron at the pink stage just before bloom. Diflubenzuron is selective to 
natural enemies except coccinellids and earwigs. 

H. Dimethoate. This OP is systemic and is effective on aphids, leafhoppers, and other hemipterous pests. It is disruptive to 
the biological control of mites and other natural enemies. Imidacloprid which has a similar pest spectrum has now taken 
its place on pears.

I. Endosulfan. The principal uses of this old organochlorine insecticide on pears are for pear psylla and for pear rust 
mite control before bloom and for plant bug control after bloom. In 1998, more than 30% of the pear acreage in Hood 
River were treated pre-bloom with endosulfan. In southern Oregon, the WP formulation was used some for plant bug 
control (Table 2). Endosulfan can be an effective aphid material unless resistance is present. Endosulfan is selective 
to predatory mites but is toxic to larger predators. This material cannot be used near waterways because of its toxicity to fish. 

J. Esfenvalerate, permethrin. These two pyrethroid insecticides have a broad spectrum of activity and are effective 
against codling moth, leafrollers and other pests, but are very disruptive to biological control agents. Pyrethroids applied 
after bloom are known to induce spider mite outbreaks. Therefore, use during the foliar period is not recommended. On 
pears, pyrethroid insecticides have only been used for control of overwintering pear psylla adults before bloom. In 
northern Oregon, resistance development has limited the usefulness of pyrethroids for pear psylla control. During the 
1998 season, about 13% of Hood River Valley pears were treated with esfenvalerate for pre-bloom pear psylla control. 
In southern Oregon, pyrethroid resistance in pear psylla populations is still low. Esfenvalerate is still an effective 
insecticide there for pre-bloom pear psylla control and was used on 50% of the pear acreage in 1998. 



K. Granulosis virus. One granulosis virus formulation is federally registered for codling moth control but is not 
yet commercially available. Granulosis virus is specific to codling moth and has been shown to be somewhat effective 
if applied frequently and at short intervals. The number of applications per season vary depending on the number of 
generations in an area (e.g., 8-10 applications in an area with two generations). Young larvae must ingest the virus to 
be effective. Typically, some feeding damage occurs with virus treatments since larvae do not die instantly after ingesting 
virus particles. 

L. Imidacloprid. This relatively new insecticide will control aphids (except woolly apple aphid), grape mealybug, 
leafhoppers, and leafminers on pears. At high label rates it is effective against pear psylla. It also shows activity against 
lygus and stink bugs. It is not yet clear how natural enemies are impacted by imidacloprid. High rates or repeated 
applications may induce spider mite build-up. About one fifth of the pear acreage in Hood River received one 
imidacloprid spray for pear psylla control in 1998. In southern Oregon, imidacloprid was also applied primarily for pear 
psylla control on 10% of the acreage. 

M. Mancozeb. This fungicide also has activity against pear psylla nymphs when used at 6 lbs/acre. Mancozeb is believed 
to improve fruit finish and is widely used now for that purpose on light-skinned cultivars. In the Hood River Valley, most 
pear orchards were treated in 1998 with mancozeb. Use was slightly lower in southern Oregon (Table 2). Mancozeb is 
selective to pear psylla natural enemies. 

N. Mating disruption. This novel control technology, first registered in the United States in 1991, has proven to be a 
viable selective alternative to OP insecticides for codling moth control. Three different pheromone dispenser systems 
are currently being used in Oregon’s pear orchards for codling moth control: Isomate C Plus (Pacific BioControl, 
Vancouver, Wash.), Disrupt CM (Hercon Environmental, Emigsville, Pennsylv.), and Checkmate CM dispensers 
(Consep Membranes, Bend, Oreg.). The Isomate slow-release system is more widely used at the present time than the other 
two pheromone dispenser systems (Table 2). In 1998, 12% of the pear area in the Hood River Valley was under 
mating disruption and 35% in southern Oregon. Mating disruption acreage is expected to increase substantially in 1999. 
Most of the mating disruption acreage was treated with a combination program of pheromone dispensers at half the label 
rate and an additional OP spray (azinphos-methyl or phosmet). This is a more economical program than mating 
disruption alone at full label rate. This program works well provided the initial population is low (e.g., less than 0.5% 
infested fruit at harvest in the previous year), orchards are uniform and not close to sources of moths, and the borders are 
short relative to the treated area. Supplementing mating disruption with limited insecticide use (preferably a 
selective insecticide) is necessary in most orchards to achieve the desired control efficiency. In southern Oregon, some 
pear growers are applying mating disruption together with three oil sprays at 200, 400, and 600 degree-days to help to 
control codling moth eggs. If current trends continue, mating disruption for codling moth control will significantly reduce 
OP use on apples in Oregon in the years ahead. Mating disruption is presently under development for control of other 
pest species on pears (e.g., obliquebanded leafroller).

O. Methidathion. This OP is only used at the dormant or delayed dormant stage. It is still an effective material for 
scale control but is not used much anymore. About 5% of the pear acreage in Hood River were treated with this material 
in 1998. There was no methidathion use in southern Oregon in 1998. Methidathion is toxic to beneficials.

P. Methyl-parathion. This OP was only available as a micro-encapsulated formulation (Penncap M) in 1998, and recently 
had all fruit uses canceled. Methyl-parathion applied for leafroller or San Jose scale control after bloom will also provide 
some codling moth control. Recent data from California indicate that azinphos-methyl resistant codling moth may 
exhibit negatively correlated cross-resistance to methyl-parathion. This would make methyl-parathion a valuable material 



in managing organophosphate resistance in codling moth. Use of methyl-parathion on pears has steadily declined in 
recent years. In 1998 only 3% of the pear area in Hood River was treated with this material (Table 2). Use was higher 
in southern Oregon where it was used primarily for control of codling moth with low azinphos-methyl resistance. 
Methyl-parathion is threatened by cancellation. As other OPs, methyl-parathion is toxic to a broad range of natural enemies.

Q. Phosmet. This OP has lower mammalian toxicity than azinphos-methyl and is not a restricted use pesticide. Use rates 
vary from 3 to 5 lbs/acre per application. Phosmet has long been considered a less effective codling moth material 
than azinphos-methyl, but is more selective to biological control agents. In 1998, phosmet use in the Hood River Valley 
was still quite low compared with azinphos-methyl (15% vs. 90%, respectively; Table 2). In southern Oregon, 30% of the 
pear acreage received at least one phosmet spray in 1998. Use of phosmet for codling moth control will likely increase in 
1999 due to the new use requirements (e.g., longer reentry, longer day-to-harvest intervals) for azinphos-methyl on apples 
and pears. Similar to azinphos-methyl, phosmet will suppress grape mealy bug, OP-susceptible leafrollers and 
other lepidopterous pests. Phosmet is considered to have a lower impact on natural enemies than azinphos-methyl. 
Predatory mites survive field rates of phosmet. 

R. Pyridaben. This contact insecticide/miticide has activity against pear psylla, pear rust mite and European red mite but 
is less effective against twospotted and McDaniel mites. The higher label rates are necessary for adequate pear psylla 
control. Research is still under way to determine the optimal timing for pear psylla control. Applications at ‘pink’ have 
given control for six or more weeks. Nearly one third of the pear acreage in Hood River was treated with pyridaben in 
1998. Use in southern Oregon was considerably lower (5% of pear acreage; Table 3). Information on its effect on 
natural enemies is insufficient. 

S. Pyriproxyfen. This IGR mimics juvenile hormone activity. In 1998 and again in 1999 pyriproxyfen was available to 
Oregon pear growers under Section 18 exemptions for pre-bloom pear psylla control. In 1998, more than 80% of the 
pear acreage in Hood River received one pre-bloom spray of pyriproxifen. In southern Oregon, pyriproxyfen was applied 
to 40% of the acreage (Table 2). Use in both Oregon pear districts was considerably lower in 1999. A federal label 
for pyriproxyfen use on pears was recently granted. Pyriproxifen is selective to most natural enemies and has a good fit 
with IPM on pears.

 

T. Table 2. Registered insecticides, use requirements, target pests and estimated use statistics in two pear-growing districts 
in Oregon in 1998; acreages include bearing and non-bearing orchards. 

Registered insecticides/control methods REI PHI Target pest(s) % of crop treated, use frequency &rate form./acre

Common 
name

Trade name & 
formulation

Chemical 
group

   Hood River Valley 
(11,600 acres)

Southern Oregon 
(7,000 acres)



Azinphos-
methyl*

Guthion 50WP OP 48, 
72 h

14 d

14 d Codling moth

San Jose scale

Leafrollers

95%

1-4 sprays

1.5 – 2 lbs

70%

1-4 sprays

1.5 – 2 lbs

Phosmet Imidan 70WSP OP 24 h 7 d Codling moth

Leafrollers

15%

1-4 sprays

3-5 lbs

30%

1-4 sprays

3-5 lbs

Diazinon* Diazinon 50WP OP 24 h 14 d Codling moth

Leafrollers

Green fruitworm

San Jose scale

3%

1 spray

4 lbs

40%

1 spray

4 lbs

Chlorpyrifos Lorsban 4EC OP 24 h D**

DD

San Jose scale

Leafrollers

87%

1 spray (pre-bloom)

4pts

50%

1 spray (pre-bloom)

4pts

Methidathion* Supracide 
25WP

OP 48 h-

14 d

D**

DD

San Jose scale

 

 

5%

1 spray (pre-bloom)

8 lbs

Not used

Methyl-

Parathion*

Penncap M OP 48 d 14-

30 d

San Jose scale

Leafrollers

Codling moth

3%

1 spray

4-8 pts

20%

1 spray

4-8 pts

* restricted use pesticide

** D, DD = dormant, delayed dormant



 

Table 2 (cont.). Registered insecticides, use requirements, target pests and estimated use statistics in two pear-growing 
districts in Oregon in 1998; acreages include bearing and non-bearing orchards.

Registered insecticides/control methods REI PHI Target pest(s) % of crop treated, use frequency & rate form./acre

Common 
name

Trade name & 
formulation

Chemical 
group

   Hood River Valley 
(11,600 acres)

Southern Oregon 
(7,000 acres)

Esfenvalerate* Asana XL Pyrethroid 24 h 21 d Pear psylla

Codling moth

Leafrollers

Other pests

13%

1 spray (pre-bloom)

10-19 oz

50%

1 sprays (pre-bloom)

10-19 oz

Permethrin* Ambush 25W 
Pounce 3.2EC

Pyrethroid 24 h BB**

PF**

Pear psylla

Leafrollers

 

Not used Not used

Endosulfan Thiodan 3EC Organochlorine 48 h DD** Pear psylla

Pear rust mite

32%

1 spray (pre-bloom)

3 qts

Not used

Endosulfan Thiodan 50WP Organochlorine 48 h 21-

30 d

Aphids

Stinging bugs

Pear rust mite

5%

1 spray

4 lbs

10%

1 spray

4 lbs

Amitraz Mitac 50WP  24 h 14 d Pear psylla 58%

1-2 sprays

3 lbs

85%

1-2 sprays

3 lbs



Mancozeb Manzate, 
Dithane

Dithiocarbamate 24 h 77 d Diseases

Fruit finish

Pear psylla

100%

2-3 sprays

3-6 lbs

85%

3 sprays

3-6 lbs

Imidacloprid Provado 1.6F Chloronicotynil 24 h 7 d Pear psylla

 

18%

1 spray

12-20 oz

10%

1 spray

12-20 oz

* restricted use pesticide

** DD = delayed dormant; BB = bud burst; PF = petal fall

 

Table 2 (cont.). Registered insecticides, use requirements, target pests and estimated use statistics in two pear-growing 
districts in Oregon in 1998; acreages include bearing and non-bearing orchards.

Registered insecticides/control method REI PHI Target pest(s) % of crop treated, use frequency & rate 
form./acre

Common 
name

Trade name 
& 
formulation

Chemical 
group

   Hood River Valley 
(11,600 acres)

Southern Oregon 
(7,000 acres)

Pyridaben Pyramite 
60WP

Pyridazinone 12 h 25 d Pear psylla

Spider mites

Pear rust mite

32%

1 spray

4.4-13.2 oz

5%

1 spray

8.8-13.2 oz

Pyriproxyfen Esteem Juvenile 
hormone 
mimic

12 h 45 d Pear psylla

San Jose scale

90%

1 spray

13-16 oz

40%

1 spray

16 oz



Bacillus 
thuringiensis

Dipel, Biobit, 
Javelin, 
Crymax

BT endotoxins 1 d 12 h Leafrollers 5%

1-3 sprays

1-2 lbs

Not used

Mating 
disruption

Isomate C-
Plus

Codlemone

Sex 
pheromone

-- -- Codling moth 12%

1 application

200-400 dispensers

20%

1 application

400 dispensers

Mating 
disruption

Disrupt CM Codlemone

Sex 
pheromone

-- -- Codling moth Not used 10%

1 application

200 dispensers

Mating 
disruption

Check-Mate Codlemone

Sex 
pheromone

-- -- Codling moth Not used 5%

1 application

140 dispensers

Attract & 
Kill

Last Call Codlemone 
plus 
permethrin

-- -- Codling moth Not used in 1998

every 4-5 weeks

1,200 droplets

Not used

* restricted use pesticide

 

XII. Chemical controls: Miticides

A. Abamectin. This fermentation product of a soil fungus has activity against pear psylla, spider mites, pear rust mite, 
and leafminer on pears. It must be applied with spray oil to assist with translaminar translocation into the leaf. Abamectin has 
a long day-to-harvest interval (28 days) which limits its use in late season (Table 2). Since 1988, abamectin has been one of 
the most widely used pesticides on pears in Oregon due to its activity against mites and pear psylla. In 1998, close to 80% 
of pears in Hood River were treated with abamectin. Use in southern Oregon was equally high (Table 2). Although 
some changes in susceptibility can be detected in spider mite populations, abamectin is still a very effective miticide today 



in spite of more than 10 years of use on pears. Abamectin temporarily disrupts biological control, but its impact on 
beneficials is brief since surface residues break down quickly.

B. Carbaryl. Foliar applications control pear rust mite. In Hood River, about 5% of pear acreage was treated with carbaryl 
for foliar control of rust mites but none in southern Oregon. Carbaryl is disruptive to predatory mites and will also 
eliminate generalist predators which aid biological psylla control.

C. Clofentezine. This ovicide has properties very similar to hexythiazox. Clofentezine is also labeled for full-season use 
on pears. It has not been used in the Hood River Valley for spider mite control on pears but has seen some use for that 
purpose in southern Oregon (Table 3). Clofentezine does not harm biological mite control.

D. Dicofol. Resistance to this material is widespread. Mite resurgence often follows the use of this material because it also 
kills predaceous mites. Less than 2% of pear acreage in Hood River was treated with dicofol in 1998. Dicofol is not used 
in southern Oregon.

E. Fenbutatin oxide. This is the only organotin miticide still registered on pears. Resistance to this organotin miticide may 
be present. Used at lower label rates, fenbutatin is selective and does not disrupt biological mite control. Fenbutatin is 
effective against mobile stages. It does not work well in cool weather. Used on about 7% of the pear acreage in Hood River 
as well as in southern Oregon in 1998.

F. Formetanate HCl. This miticide/insecticide has a wide spectrum of activity. Some populations are resistant to 
formetanate HCl. Predatory mites are very susceptible to this miticide. Has not been used on pears in the Hood River Valley 
in recent years but is still used some in southern Oregon. 

G. Hexythiazox. This miticide will not eradicate a mite population since it is primarily active against eggs. It will also 
disrupt development of young mobile stages. On pears hexythiazox is labeled for use before and after bloom. Hexythiazox 
is selective and does not disrupt biological control of mites. In the Hood River Valley about 10 % of pear acreage was 
treated with hexythiazox in 1998. In southern Oregon, where mite pressure is higher hexythiazox was used in 70% of the 
pear orchards (Table 3).

H. Lime sulfur, wettable sulfur. Sulfur sprays are applied in combination with spray oil after harvest or at the 
dormant/delayed dormant stage primarily for control of pear rust mite. In addition, a single sulfur treatment will 
reduce overwintering pear psylla adults by about 75-80%. This can be very helpful in the spring. Sulfur use has changed 
some in recent years. Pear growers in the Hood River district prefer now wettable or dry flowable sulfur formulations to 
liquid lime sulfur because of ease of use and lower cost. In the Hood River Valley, wettable or dry flowable sulfur were 
applied to 80% of the pear acreage in 1998 while lime sulfur was used in 20% of the orchards. In southern Oregon, 
pear growers still prefer lime sulfur formulations for post-harvest or pre-bloom use (Table 3). Sulfur sprays can be 
detrimental to predatory mites and other natural enemies. However, the time of use (post-harvest, pre-bloom) minimizes 
the impact of sulfurs on biological control agents. 

I. Oxamyl. On pears, this systemic carbamate has been used as a miticide for control of twospotted and McDaniel spider 
mites. Its use has declined in recent years because of resistance and because of the availability of more effective and 
less disruptive materials (e.g., abamectin). Use in Hood River in 1998 was very low (less than 1% of acreage) but higher 
in southern Oregon (around 10% of acreage; Table 3). Oxamyl is disruptive to the biological control of mites and other pests.



J. Spray oil, Horticultural. Narrow-range paraffinic spray oils are available under various trade names (e.g., Volck 
Supreme, Omni Supreme, JMS Stylet Oil). They have similar specifications and have been designed to combine 
maximum pesticidal activity with plant safety. Post-bloom applications of spray oils will suppress plant-feeding mites but 
have little impact on predatory mites and other natural enemies. Oil should not be applied to stressed trees because of 
potential phytotoxicity. As on other tree fruits, spray oils are used on pears during two distinct time periods: during the 
dormant/delayed dormant period and after bloom during the foliar period. There has also been some spray oil use in 
recent years in the fall after harvest in combination with sulfur formulations. On pears, spray oils are used in two ways: 
in smaller amounts (e.g., 0.25 to 0.5%, v/v) as spreaders in combination with other pesticides to improve coverage 
and performance of sprays and by themselves for pre- and post-bloom control of pear psylla, aphids, mites, scales, 
and leafhoppers. Nearly every pear grower in Oregon uses at least one oil spray at the dormant or delayed dormant stage 
(Table 3). Foliar use of oil is more limited because of concern about phytotoxicity. Repeated applications of 1% spray oil 
after bloom will keep pear psylla, spider mites, pear rust mite, leafhoppers, and other foliage feeders suppressed. In 
northern Oregon, only some organic growers rely on spray oils for pest suppression during the summer (e.g., about 2% of 
pear acreage; see Table 3). By comparison, about half the pear acreage in southern Oregon was treated with oil sprays 
after bloom in 1998 (Table 3). Spray oils applied at 1% (v/v) have been used in southern Oregon as supplemental controls 
in combination with mating disruption for control of codling moth and other pear pests. Oils must be used with caution 
because of potential phytotoxicity if trees are stressed or dry. Oils are selective and fit in well with IPM programs. 

 

K. Table 3. Registered miticides, use restrictions, target pests and estimated use statistics in two pear-growing districts 
in Oregon in 1998; acreages include bearing and non-bearing orchards.

Registered miticides REI PHI Target pest(s) % of crop treated, use frequency & rate form./
acre

Common name Trade name & 
formulation

Chemical 
group

   Hood River Valley 
(11,600 acres)

Southern Oregon 
(7,000 acres)

Horticultural 
spray oil

Volck Supreme 
Omni Supreme

JMS Stylet Oil

Paraffinic 
hydrocarbon

4 h D**

DD

Mite eggs

San Jose scale

Pear psylla 

100%

1 spray (pre-bloom)

1-2% (v/v)

90%

1 spray (pre-bloom)

1% (v/v)

Horticultural 
spray oil

Volck Supreme

Omni Supreme

JMS Stylet Oil

Paraffinic 
hydrocarbon

4 h --- Mites

Leafhoppers

Codling moth

<2%

1-3 sprays (foliar)

1% (v/v)

50%

1-3 sprays (foliar)

1% (v/v)



Lime sulfur BSP Lime 
Sulfur

Sulforix

Calcium 
polysulfide

48 d D**

DD

PH

Pear rust mite 

Pearleaf blister mite

Pear psylla

San Jose scale

20%

1 spray (post-harvest 
and/or pre-bloom)

10 gals

45%

1 spray (post-harvest 
and/or pre-bloom)

10 gals

Wettable sulfur Microthiol

Thiolux 

Sulfur 24 h D**

DD

PH

Pear rust mite 

Pearleaf blister mite

Pear psylla

San Jose scale

80%

1 spray (post-harvest 
and/or pre-bloom)

15 lbs

5%

1 spray (post-harvest 
and/or pre-bloom)

15 lbs

Abamectin* Agri-Mek Avermectins 24 h 28 d Spider mites

Pear rust mite

Pear psylla 

78%

1 spray

10-20 oz

80%

1 spray

16-20 oz

Fenbutatin 
oxide

Vendex 50WP Organotin 48 h 14 d Spider mites

Pear rust mite

7%

1 spray

1.5-3 lbs

5%

1 spray

1.5-3 lbs

        

Hexythiazox Savey 50WP  24 h  Spider mites

 

10%

1 spray 

4-6 oz

70%

1 spray 

4-6 oz

* restricted use pesticide

** D, DD = dormant, delayed dormant; PH = post-harvest

 



Table 3 (cont.). Registered miticides, use restrictions, target pests and estimated use statistics in two pear-growing districts 
in Oregon in 1998; acreages include bearing and non-bearing orchards.

Registered miticides REI PHI Target pest(s) % of crop treated, use frequency & rate form./
acre

Common name Trade name & 
formulation

Chemical 
group

   Hood River Valley 
(11,600 acres)

Southern Oregon 
(7,000 acres)

Clofentezine Apollo 50SC Tetrazine 12 h  Spider mites

 

Not used 10%

1 spray 

4-8 oz

Oxamyl* Vydate L Carbamate 48 h 14 d Spider mites

Pear rust mite

<1%

1 spray

3-4 qts

10%

1 spray

3-4 qts

Formetanate HC Carzol SP Carbamate 48 h 7 d Spider mites 

Pear rust mite

Plant bugs

Thrips

Leafhopper

 

Not used 5%

1 spray

1 lb

Dicofol Kelthane 50WP Organochlorine 12 h 7 Pear rust mite

Spider mites

<2%

1 spray

3-4 lbs

Not used



Carbaryl Sevin 4F, XLR Carbamate 24 h 1 d Pear rust mite

 

5%

1 spray

1.5-3 qts

Not used

* restricted use pesticide

** D, DD = dormant, delayed dormant
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