
Crop Profile for Apples in Kentucky 

General Production Information

●     Kentucky is not ranked among the 30 main apple producers in the 
United States.

●     The total acreage in Kentucky is 1900 acres in 1998.

●     The apple production in 1996 was 50,000,000 tons valued at US $ 
4.30 million

●     Growers sell apples mainly directly to the consumer, also to grocery 
stores, wholesale markets and to other growers.

●     Apple orchards typically start production in the 4th year and tends to increase until the 
8th, when it becomes stable. Following is a table with costs and revenue (per acre).

Year Expenses Revenues
1 825.02 0
2 162.47 0
3 258.45 0
4 861.15 428.00
5 820.98 848.00
6 1226.58 1695.00
7 2174.58 3390.00
8 3664.98 5085.00

●     Costs and expenses after the 8th year are the same until 20th year.

 

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



 
 
 

Cultural Practices

Over 25 varieties of apples are grown in Kentucky. The most commonly grown varieties are Red Delicious and Gold 
Delicious, but some varieties resistant to apple scab are becoming popular. The rootstocks used most are Malling 7, MM 
111 and the Malling 9, Bud 9, and Ottawa 3 are new rootstocks that are being planted on a small scale.

The recommended planting time is during the fall, but many growers plant in early spring. Apples are harvest is from early 
July to late October.

The ideal soil for apples is one that is deep and has good drainage. Sites with a high elevation are desirable in order to avoid 
crop losses to frost. Soil fertility should be adjusted before planting.

 
Growth stage of apples

●     Dormant: before growth starts in spring.

●     Green tip: when buds start to break, showing the green color of the new leaves.

●     Half-inch green: when new leaves from the buds are ½ inch long.

●     Tight cluster: when buds in the cluster are short stemmed and closely packed.

●     Pink: when flower buds start showing the color of the petals.



●     Bloom: when the flowers are open.

●     Petal fall: when flowers drop their petals.

●     First and second cover: 10 to 14 days after petal fall and 10 to 14 days later.

●     Third cover: 10 to 14 days after the second cover.

Insect Pests

San Jose Scale (Quadraspidiotus perniciosus)

San Jose scale feeds on the sap of the host plant. The amount of sap that a single individual, or even several hundred 
individuals, could extract could not injure a healthy three. But it is the toxic saliva that the scale injects into the tree that 
causes the damage. The species multiplies so rapidly that millions of progeny may be produced from a few scattered parents 
in a season or two, enough to completely cover the bark on parts or even all of the tree. The scale does not confine its attack 
to the bark on the tree but also infests the leaves and fruit. Scaly fruit is unsightly and not readily marketable.

The female scale does not lay eggs but gives birth to living young. The females are nearly round and about 1.6 mm across 
with a raised nipple in the center. The males are oval, about I mm long and half as broad. Adults overwinter and from 2 to 3 
generations are produced yearly.

The incidence of San Jose scale in Kentucky is high, about 30% of orchards are attacked and yield losses are estimated at 
6% of production in some orchards.

Controls

Biological 
Aphelinid parasites, including Aphytis mytilaspides, A. proclia, Prospaldella aurantii and P. perniciosci, and lady beetle 
and mite predators are important population regulators.

Chemical

●     Monitoring: because of their small size, San Jose scale may go undetected until they appear on the fruit. Scales on 
the fruit indicate a need for control measures the following year. Place pheromone traps in trees on April 1 at the 
prepink stage to trap the tiny, yellowish winged males that emerge during the bloom and petal-fall periods. Degree 
day modeling is then used to predict crawler emergence. Then renew the pheromone and trap for the summer 
generation. In addition to monitoring male trap catch, monitor crawler populations by placing black, sticky tape 
around scale-infested scaffold branches about 7 to 10 days after petal fall. Crawlers will become trapped on the tape 
when they emerge. Check the tape often. Apply an effective pesticide for scale after trapping the first crawler. 
Control is done during the green tip, half-inch green, pink and third cover periods.

●     Because of multiple treatments in some orchards, the percentage given below will total over 100%.

●     Horticultural oil. PHI days, REI 4 hours. In Kentucky, about 85% of the orchards may be treated at one or two of 
the following periods, green tip, half inch green, pink, and first, second and third cover sprays. The application rate 
is 1 ½ to 3 gal per acre. Oil applied earlier than half-inch green may give even better control of scale. There is a rate 
difference between the dormant oil spray and the delayed dormant and summer oil sprays. 



●     Diazinon (D-z-n diazinon 50*): PHI 21 days and REI 24 hours. Approximately 10% of the orchards are treated per 
season at a rate of 4 lb per acre.

●     Chlorpyrifos (Lorsban 50WP): PHI 28 days and REI 24 hours. Approximately 40% of the orchards are treated at a 
rate of 3 lb per acre.

●     Methyl parathion (Penncap-M*): PHI is 14 days where rainfall is more than 25" annually and 30 days where 
rainfall is less than 25" annually. REI is 48 hours. About 5% of the orchards are treated in Kentucky at a rate of 4 pt 
per acre from total petal fall to harvest.

* restricted use.

 
 

European Red Mite (Panonychus ulmi)

The mites feed by inserting their mouth-parts into the leaf cells and withdrawing the contents, including the chlorophyll. 
Apple foliage becomes bronzed or brown as a result of mite attack.

A newly molted adult female is dark velvety brown, velvety green or brownish green. After a day or more, the color 
changes to dark velvety red or brownish red. White spots at the bases of the dorsal bristle are conspicuous. The adult male 
is much smaller than the female, measuring 0.26 mm long to the female's length of 0.40 mm. The abdomen is pointed, and 
the color is straw yellow to reddish yellow, never red.

European red mites overwinter as eggs and from 4 to 9 generation can occur yearly. Control is done during the preblossom 
stage. Thorough spraying with a dormant-oil emulsion will kill the overwintering eggs and greatly reduce the population of 
mites during the growing season.

Mites are insecticide-induced secondary pests that have resistance to organophosphate insecticides and some acaricides. 
IPM programs are dependent on maintaining favorable predator/phytophagous mite pest ratios during the growing season. 
This is achieved by the use of oils sprays and miticides that do not harm predator mites.

European red mites are the main pest in Kentucky orchards, attacking about 95% of the orchards and causing a yield loss of 
10% of the production in some orchards in some seasons.

Controls

Biological 
Important predators are the phytoseiid mites, Typhlodromus occidentalis, T. pyri and Amblyseius fallacis, and the 
coccinellid beetles, Stethorus punctum, S. punctillium and S. picipes. Other predators include the stigmaeid mites, 
Agistemus fleschneri and Zetzella malli, the thrips, Leptothrips and Scolothrips spp., Chrysopa, and Orius.

Chemical

●     Monitoring: select trees such as Red Delicious or Northern Spy that are susceptible to mites.

Using a lens that has a 10x to 14x magnification, examine 10 sample leaves from each of 10 trees. Treat trees if you 
find an average of five or more mites per leaf and 15 mites per leaf late in the season. Control is done during green 
tip, half-inch green, tight cluster, pink, petal fall and midsummer.



Because of multiple treatments in some orchards, the percentages given below will total over 100%.

●     Horticultural oil (Superior Oil 70 sec. Viscosity ): no PHI, REI 4 hours. In Kentucky, about 85% of the orchards 
are treated with oil. Application rate is 1.5 to 3 gal per acre, not in the summer. Oil is most effective when sprayed 
dilute under calm conditions to assure thorough coverage of all woody tissue. Summer oils are also used.

●     Clofentezine (Apollo SC): PHI: do not apply after tight cluster; REI 12 hours. Approximately 25% of the orchards 
are treated once a year at a rate of 4 to 8 fl oz per acre. Apollo kills eggs and newly hatched mite larvae.

●     Hexythiazox (Savey 50WP): PHI: apply after dormancy is broken, but no later than pink stage; REI 12 hours. 
Approximately 25% of the orchards in Kentucky are treated once per year at a rate of 3 oz. per acre. Savey kills eggs 
and newly hatched mite larvae.

●     Abamectin (Agri Mek 0.15 EC*): PHI 21 days, REI 12 hours. Used in 5% of the orchards in Kentucky at a rate of 
2.5 - 5.0 fl. oz. per 100 gal water per acre. Agri Mek in combination with horticultural oil (not a dormant oil) may 
cause fruit injury to certain varieties of apples e.g. russeting on light skinned varieties such as Golden Delicious, 
when used alone or when other products are applied sequentially.

●     Formetanate HCl (Carzol 92%SP): PHI 7 days, REI 48 hours. Used in 10 - 20 % of the orchards in Kentucky at a 
rate of 4 - 8 oz. per 100 gal water per acre. 

●     Dicofol (Dicofol 1.6EC, Kelthane 35W and Kelthane 50W): PHI 7 days, REI 12 hours. Used in 65% of the 
orchards in Kentucky at a rate of 1.5 to 3 lb a.i. per acre once per season.

●     Potassium salts of fatty acids (M-Pede): recommended, but not used

●     Pyridaben (Pyramite 60W): first year on the market, there is no data available about its use.

●     Oxamyl (Vydate L*): PHI 14 days and REI 48 hours. Approximately 5% of the orchards in Kentucky is treated 
once a year at a rate of 2 to 4 pt per acre.

* restricted use.

 
 

Codling moth (Cydia pomonella)

Codling moth causes two types of injury to the fruit: deep entries and stings. Deep entries are caused by larvae that eat 
through the skin into the side or from the calix end. Sting entries occur where the larvae died before gaining entry or where 
they began tunneling, stopped and then began other feeding entrances elsewhere on the fruit. Later generation larvae cause 
most of the damage.

The moth averages about a 19 mm wingspan and is 9 mm long with the wings folded. It is graybrown, criss-crossed with 
fine alternating gray and white bands. Near the tips of the forewings are bronzed areas characteristic of the codling moth. 
The overwintering stage is a full grown larva, in diapause, in a thick silken cocoon and 2 to 4 generations occur yearly.

In Kentucky, about of 25% of the orchards are attacked by codling moth and yield losses are estimated in 2% of the 
production.

Treatment is done during bloom, petal fall, first, second and third covers and during the summer for later generations.



Controls

Biological 
Biological control contributes little to the overall management of this insect in Kentucky.

Chemical

●     Monitoring: on April 1, place one pheromone trap per 10 acres of orchard. Set the traps in the foliage at eye level 
on the north side of the tree. Place the traps in the portion of the orchard most likely to be entered by moths from 
wild hosts or abandoned or poorly sprayed orchards. Traps should be checked once a week. If the total moth count in 
the commercial orchard is 5 or more per trap per week, sprays are needed. Check for first generation damage in mid-
July by searching for apples with frass.

●     Chlorpyrifos (Lorsban 50W): PHI 28 days and REI 24 hours. Approximately 10% of the orchards are treated up to 
2 times per season at a rate of I to 1.5 a.i. lb per acre.

●     Azinphosmethyl (Guthion 50WP* and Guthion 3F*): PHI 7 days and REI 48 hours. Applied to 45% of the 
orchards at a rate of I to 1.5 lbs a.i. per acre up to 6 lbs a.i. per acre per year.

●     Methyl parathion (Penneap-M*): PHI is 14 days where rainfall is more than 25" annually and 30 days where 
rainfall is less than 25" annually, REI is 48 hours. About 5% of the orchards are treated in Kentucky at a rate of 6 pt 
per acre no more than 2 times per season from total petal fall to harvest.

●     Phosmet (Imidan 70WP): PHI 7 days and REI 24 hours. Approximately 45% of the orchards in Kentucky are 
treated at a rate of 2.13 to 5.33 lb per acre.

* restricted use

 
 

Rosy apple aphids (Dysaphis plantaginea)

Rosy apple aphid feeding often causes apple leaves to curl, starting at petal fall. Feeding on the leaves around fruit clusters 
often results in the bunching, stunting and malformation of the developing ftuit. These abnormalities become worse as fruit 
develops and can eventually render the fruit unsalable. Large aphid populations may produce large amounts of honeydew as 
waste from the sap on which they feed. Honeydew excreted onto fruit will serve as growing ground for sooty mold fungus, 
which will affect the appearence of the apple. Toxins in the aphids' saliva also serve as a "stop drop", preventing the fruits' 
abscission at normal harvest.

Rosy apple aphids overwinter as eggs and 3 generations are produced in the spring before they move to other hosts for the 
summer. The adult color markings vary considerably. The general color is rosy brown, with a pinkish cast due to a powdery 
covering. Some of the older adults are almost purple, while the younger adults are decidedly reddish pink.

About 25% of the orchards in Kentucky are attacked by rosy apple aphids. Marketable yield can be severely affected by 
high numbers of this insect.

Controls

Biological 



Rosy apple aphids are preyed on by many natural enemies, including lady beetles, syrphid flies and aphid-lions (lacewings). 
The braconid wasp, Lysiphlebus testaceipes, is an especially effective parasite. In seasons when the spring is warm, the 
natural enemies usually become sufficiently abundant to control the aphids, and it is rarely necessary in such years to resort 
to artificial measures of control.

Chemical

●     Monitoring: select trees such as Golden Delicious that are susceptible to aphids. From the tight cluster through petal 
fall stages, examine 100 fruit clusters in the center of susceptible apple blocks. Treatment is recommended if an 
average of 5 colonies or more is found per 100 fruit clusters in the susceptible varieties. Treatment is done during the 
half inch green stage.

●     Endosulfan (Thiodan 50WP and Thiodan 3EC): 21 days PHI and 24 hours REI. Applied on about 10% of the 
orchards in Kentucky at a rate of 2 to 3 lb a.i. per acre. Up to 2 applications can be done per year, not exceeding 3 lb 
a.i. per acre per year.

●     Diazinon (Diazinon 50WP*): recommended but not used.

●     Chlorpyrifos (Lorsban 50WP and Lorsban 4EC): PHI 28 days and REI 24 hours. Approximately 50% of the 
orchards are treated up to 2 times per season at a rate of I to 1.5 lb a.i. per acre. Lorsban 4EC formulation may be 
used only during the dormant or delayed dormant period.

●     Dimethoate (Dimethoate 4EC, Dimethoate 25WP and Dimethoate 2.67 EC): recommended, but not used.

* restricted use

 
 

Japanese beetle (Popillia japonica)

Beetles chew leaf tissue between veins and leave a lacelike skeleton. Severely injured leaves turn brown and often drop. 
Fruits may be attacked. The damage shows as irregular, shallow feeding areas.

Adults are about 12 mm long and half as wide. The body is bright metallic green and the legs are a darker green. The hard 
wing covers are a coppery brown and extend nearly to the tip of the abdomen. Unique distinguishing characteristics are two 
small tufts of white hairs just behind the wing covers and five patches along each side. Males and females have the same 
coloring and markings, but males are smaller. Grubs overwinter in the soil and there is just one generation per year.

Japanese beetles attack 40% of the apple orchards and yield losses are estimated in 5% of the production.

Controls

Biological 
During 1920-1933, the USDA imported about 49 species of natural enemies of Japanese beetle and related scarabs from the 
Orient and Australia and released them into infested areas of the USA. Only a few of these became established, the most 
widely-distributed of which are the tiphiid wasp larval parasites, Tiphia vernalis and T. popilliavora and the tachinid fly 
Hyperecteina aldrichi. These parasitoids provide some suppression, but their occurrence is sporadic and they cannot be 
relied upon for control. A novel isolate of Bacillus thuringiensis, designated serovar japonensis strain Buibui, obtained from 
a soil sample in Japan, exhibits strong larvicidal activity against the grubs. Stenernematid and heterorhabditid nematodes 
can provide control of Japanese beetle. However, performance of commercial products, especially ones containing 



Steinernema carpocapsae, has been inconcistent.

Chemical

●     Monitoring: the beetles are most active on warm, clear summer days. Early in the morning they are usually resting, 
but when temperatures reach about 70º F, they will begin to fly and collect on plants to feed on the fruit and foliage. 
Controls are applied only as needed during the summer to minimize disruption of mite predators.

●     Phosmet (Imidan 70WP): PHI 7 days and REI 24 hours. Approximately 10% of the orchards in Kentucky are 
treated at a rate of 2.13 to 5.3 lbs per acre.

●     Carbaryl (Sevin 80S and Sevin 4F): PHI 3 days and REI 12 hours. Applied at a rate of 4 lbs a.i. per acre on 35% of 
the orchards.

* restricted use

 
 

Obliquebanded leafroller (Choristoneura rosaceana)

During the prebloom period, overwintering larvae feed inside bud clusters on various floral parts. Larvae continue to feed 
on the flowers during bloom and on developing fruit after petal fall. At that time, they begin to feed on both the fruit and 
rapidly expanding leaves. They gouge deeply into young fruit. Numbers of overwintering larvae decrease after petal fall, 
but fruit damage increases as the remaining large larvae feed more on fruit as the season progresses. Though most damaged 
fruits drop before harvest, some remain on the tree. Most of the damage to fruit caused by overwintering larvae occurs after 
petal fall. The larger the fruit becomes before it is damaged, the more likely it is to develop and remain on the tree until 
harvest. In late July, larvae of the summer generation can be found on actively growing terminals inside the canopy and on 
terminals and older leaves near fruit clusters. This pest passes the winter in the egg stage and there are 3 generations per 
year.

The head capsule is 1.7 to 1.9 mm wide and is typically light to dark brown or black. The larvae of the obliquebanded 
leafroller are the largest leafroller larvae found in commercial orchards, with bodies that range from 20 to 30 mm long.

In Kentucky, about 25% of the apple orchards are attacked by obliquebanded leafrollers but yield is not affected.

Controls

Biological 
The most important natural enemies for the obliquebanded leafroller are the ichneumonid wasps,

Itoplectis spp., the chalcid wasps, Brachymeria spp. and the braconid wasp, Apanteles polychrosidis.

Chemical 

●     Monitoring: because of a wide host range, pheromone traps are unreliable for indicating whether early sprays are 
needed. At the early petal fall stage, examine 20 clusters per tree in 5 trees for each orchard. On each tree, look for 
larvae or larval feeding on 6 clusters on the outside of the tree, 6 clusters in the center of the tree and 8 clusters near 
the tree top. Treatment is recommended if an average of 2 or more larvae or fresh feeding is found per tree. Place 
pheromones traps on March I to determine when emergence of the summer brood starts; then each week, examine 10 
fruit clusters and 10 terminals in the outside, center and top of 5 trees per orchard. Treatment is recommended if 



there is an average of 3 or more larvae per tree. Control is done during petal fall and summer.

No chemical treatment is done in Kentucky. Sprays for other insects normally control these fairly well.

 
 

Red-banded leafroller (Argyrotaenia velutinana)

The redbanded leafroller injures both foliage and fruit. The injury to the foliage is of little significance except when 
infestations are extremely high. The larvae skeletonize leaves from the underside, folding and webbing the leaves together. 
Fruit injuries are the main concern to the grower. First-brood larvae feed on apples in June and early July when the fruits 
are small, making irregular, shallow cavities in the fruit. Some of these young fruits may be so severely damaged that they 
do not survive. The injured areas gradually cork over and the apples usually develop into deformed or misshapen culls. 
Second and third-brood injury occurs so late in the season that the fruits are incapable of corking over the wounded tissue. 
Usually, however, second and third-brood feeding areas are sources of infection for various rots and allow rapid moisture 
losses. Injured apples do not store well.

Adult moth wing spans are 12 to 18 mm. The overall color is reddish brown, relieved by lighter markings of silver-gray and 
orange. Though the pattern of the markings varies considerably, a fairly distinct, wide, reddish brown band extends across 
the fore-wings, giving rise to the common name of the pest. The male is usually smaller and more active than the female. 
The overwintering stage is a pupa and 3 generations are produced per year.

In Kentucky, about 20% of the orchards are attacked by red-banded leaftoller, and occasionally there is some yield loss.

Controls

Biological 
The red-banded leaf roller is attacked by more than 20 species of parasites, of which Trichrogramma spp. wasps are 
especially important.

Chemical

●     Monitoring: because of a wide host range, pheromone traps, if employed as the sole indicator, are unreliable for 
indicating whether sprays are needed. Examine 100 leaves and apply insecticide if more than 7 larvae are found.

●     Phosmet (Imidan 70WP): PHI 7 days and REI 24 hours. Approximately 60% of the orchards in Kentucky are 
treated at a rate of 2.13 to 5.33 lbs per acre

●     Chlorpyrifos (Lorsban 50WP): PHI 28 days and REI 24 hours. Approximately 10% of the orchards are treated at a 
rate of I to 1.5 lb a.i. per acre.

●     Azinphosmethyl (Guthion 50WP* and Guthion 3F*): PHI 7 days and REI 48 hours. Applied to 75% of the 
orchards at a rate of 1 to 1.5 lbs a.i. per acre up to 6 lbs a.i. acre per year

●     Esfenvalerate (Asana XL*): PHI 21 days and REI 12 hours. Applied to less than 10% of the orchards at a rate of 
4.8 to 14.5 fl oz per acre up to 0.525 lb a.i. per acre per year. Although Asana is registered for application at 
intervals throughout the growing season, it is not recommended for use in Kentucky orchards. Asana is highly toxic 
to predatory mites.

●     Methyl parathion (Penncap-M*): cleared for use, but not recommended or used. Triggers mite problems.



●     Permethrin (Ambush 25WP*, Ambush 2EC*, Pounce 25WP* and Pounce 3.2 EC*): recommended but not 
used. Triggers mite problems.

* restricted use

 
 

Plum curculio (Conotrachelus nenuphar)

Plum curculio is widely distributed in fruit growing regions east of the Rocky Montains, Injury caused by the plum curculio 
can be grouped into four principal classes:

1.  The wounds resulting from feeding and egg laying by the overwintering beetles early in the spring appear as 
crescent-shaped scars (oviposition injury called catfacing) on the fruit, or as bumps (feeding injury) that protrude 
from the fruit at harvest. Badly attacked fruit may be knobby, gnarled and scarred at harvest.

2.  Internal injury is caused by the larvae's burrowing in the fruit. Most of the larvae-infested fluits drop to the ground 
during June.

3.  Premature dropping of the fruit during June or late in the season is a result of larval activity within the fruit or adults' 
feeding on the fruit.

4.  Feeding punctures made by the beetles in the fall just prior to hibernation are characterized by a small hole in the 
skin of the apple with a hollowed-out cavity in the flesh of the fruit that extends a few millimeters on each side of 
the opening.

The adults are a small, rough snout beetle, 4 to 6 mm long and mottled with black, gray and brown. Four pairs of ridges 
occur on the wing covers, but because the middle humps on each wing cover are larger, it appears to have only two humps. 
The sharp, biting jaws are located onthe tip of a long, curved snout. Moisture and temperature regulate plum curculio 
activity. Moisture is necessary early in the morning in the spring to restore normal water relationships within the beetles. 
The exact role of water is not known, but it has been observed that beetles need water before much activity takes place. Egg 
laying begins when minimum nighttime temperature begin to exceed 60ºF. Also, beetles are more active on warm, damp, 
cloudy days and in thick, heavy trees that provide abundant dampness in the centers. The overwintering stage is the adult 
and there are 2 complete generations.

Plum curculio attacks 100% of the apple orchards in Kentucky, causing losses of 5% to 10% or more of the production.

Controls

Biological 

The most important natural enemies are the braconid wasp, Aliolus (Triaspis) curculion and the ichneumonid wasp, 
Tersilochus conotracheli. The fungus Metarhizum anisophae, is also suppressive.

Chemical

●     Monitoring: Tedder traps can be used to monitor for adult activity in the spring. In Kentucky, spray is automatically 
applied at petal fall and first cover. The activity of this pest is closely related to temperature: 75º F is highly 
favorable, and activity decreases at lower temperature. Below 60º'F, activity is negligible. If temperatures reach 70 



to 75ºF for two days before the petals fall, the beetles have opportunity to feed and mate.

●     Azinphosmethyl (Guthion 50WP* and Guthion 3F*): PHI 7 days and REI 48 hours. Applied to 50 % of the 
orchards at a rate of 1 to 1.5 lbs a.i. per acre up to 6 lbs a.i. acre per year.

●     Phosmet (Imidan 70WP): PHI 7 days and REI 24 hours. Approximately 80% of the orchards in Kentucky are 
treated at a rate of 2.13 to 5.33 lb per acre.

●     Chlorpyrifos (Lorsban 50WP): PHI 28 days and REI 24 hours. Approximately 20% of the orchards are treated at a 
rate of 1 to 1.5 lb a.i. per acre.

●     Methyl parathion (Penncap-M*): PHI is 14 days where rainfall is more than 25" annually and 30 days where 
rainfall is less than 25" annually, REI is 48 hours. About 10% of the orchards are treated in Kentucky at a rate of 6 pt 
per acre from total petal fall to harvest.

* restricted use.

 
 

Tarnished plant bug (Lygus fineolaris)

Overwintered adults begin feeding on apple buds soon after the delayed dormant bud stage. They are most abundant during 
the pink and blossom buds periods. Affected fruits may exhibit both feeding and egg-laying injuries. Feeding punctures are 
usually small and superficial injuries, resulting in "cat facing". Oviposition punctures can cause deep depressions and 
distortion of the fruit. The degree of injury depends not only on the number of insects, but also on the weather.

The adult varies from 4.9 to 5.7 mm long and 2.4 to 2.8 mm wide. Generally, it is brownish mottled with various shades of 
yellowish and reddish brown. The bug has a flattened oval shape, with the small head projecting in front.

Tarnished plant bugs are present in 100% of the apple orchards in Kentucky, causing a yield loss of 1% of the production in 
some orchards.

Controls

Cultural 
Cleaning up of weeds and destruction of favorable hibernating places may help to keep its numbers down.

Chemical

●     Monitoring: make regular observations from tight cluster stage to first cover, particularly in orchard areas adjacent 
to weed places or locations where alfalfa or other hay crops grow.

●     Unbaited glossy, rectangular, white, sticky boards, hung low in the tree, are effective for monitoring for bugs. Place 
the traps about 2 to 3 feet from the ground and monitor weekly. Use at least 3 traps per block, or about one trap for 
every 3 to 5 acres. If more than 3 bugs per trap are caugth by the tight cluster stage, or 4 bugs per trap by the pink 
stage, apply a prebloorn insecticide. The overwintering stages are adults and probably nymphs and from 3 to 5 
generations are produced per year.

●     Endosulfan (Thiodan 50WP and Thiodan 3EC): 21 days PHI and 24 hours REI. Applied on about 60% of the 
orchards in Kentucky at a rate of 2 lb a.i. per acre up to 3 applications per year, not exceeding 3 lb a.i. per acre per 



year.

●     Permethrin (Ambush 25WP*, Ambush 2EC*, Pounce 25WP* and Pounce 3.2 EC*): PHI: do not use after petal 
fall; REI 12 hours. Applied to about 5% of the orchards in Kentucky at a rate of 1.6 to 6.4 oz a.i. per acre up to 3 
applications until petal fall. The use of pyrethroids kills mite predators and pyrethroids are persistant.

●     Formetanate Hel (Carzol 92%SP): recommended but not used.

* restricted use

 
 

White apple leafhopper (Typhlocyba pomaria)

First-generation nymphs remove chlorophyll, and feeding sites appear as whitish spots or stippling on the upper leaf 
surfaces. When feeding is heavy, the entire tree may appear whitish or silvery. The loss of chlorophyll may indirectly affect 
both fi-uit quality and bud formation, especially if it occurs early in the season. The second generation is responsible for 
spotting and streaking on the fruit caused by accumulation of leafhopper excrement. Once dried, it is difficult to remove. 
This problem is most serious in dry seasons. They overwinter as eggs and there are 2 generation per year. The adults are a 
light yellow with an orange to red tinge on the thorax and head. The head is more red than the thorax. Length varies from 3 
to 3.5 mm. The female is paler than the male, with little or no red tinge on the face. The tip of the ovipositor sheath is black.

White apple leafhopper attacks about 40% of the apple orchards in Kentucky, but yield loss is usually not significant.

Controls

Biological 
Important natural enemies include the mymarid wasp, Anagrus epos, the dryinid wasp, Aphelopus typhlocyba, Orius 
tristicolor and Chrysopa spp.

Chemical

●     Monitoring: from bloom through petal fall, examine 50 leaves selected from leaf clusters in the inside, of the tree. 
Treatment is recommended if there is an average of 0.5 nymphs or more per leaf. For the second generation, 
examine 50 leaves per tree from 10 trees per orchard for nymphs from late July through August. Treatment is 
recommended if there is an average of one or more nymphs per leaf. An additional spray may be needed because of 
the extended egg hatching period.

●     Imidacloprid (Provado 1.6F): PHI 7 days and REI 12 hours. Applied to 5% of the orchards at a rate of 8 fl oz per 
acre for 1 application per year during petal fall or third cover.

●     Methomyl (Lannate 90SP*): PHI 21 days and REI 12 hours. Approximately 5% of the orchards are treated at a rate 
of I lb per acre and up to 4.5 lbs a.i. can be used per acre per year. Lannate is highly toxic to predatory mites.

●     Permethrin (Ambush 25WP*, Ambush 2EC*, Pounce 25WP* and Pounce 3.2 EC*): cleared but not used.

●     Esfenvalerate (Asana XL*): cleared but not used.

●     Formetanate HCl (Carzol SP): PHI 28 days and REI 48 hours. Applied to 40% of the orchards in Kentucky at a 
rate of 1 to 4 lbs per acre and up to 4 lbs per acre can be used per year. Carzol is highly toxic to predatory mites.



●     Endosulfan (Thiodan 50WP and Thiodan 3EC): recommended but not used.

●     Dimethoate (Dimethoate 4EC, Dimethoate 25WP and Dimethoate 2.67 EC: recommended, but not used.

●     Carbaryl (Sevin 50WP, Sevin 80S, Sevin 4F and Sevin XLR): cleared, but not used.

* restricted use.

Diseases

 

Scab (Venturia inaequalis)

Apple scab is the most consistently serious disease of apples in Kentucky. This disease has the potential to cause serious 
economic losses every year, and should therefore, be monitored closely. Scab infections are most prominent on the leaves 
and the fruit. On the leaves, early infections appear velvety, olive-green and become puckered with time. Spots initially 
appear on the underside of leaves; later, spots also appear on the upper leaf surface. Fruit spots resemble leaf spots when 
young, but eventually become brown or black, develop a corky ("scabby") appearance and frequently become cracked. 
Infections may become more prevalent near the blossom end.

The scab fungus over-winters on diseased leaf litter on the ground. In spring, the fungus produces windblown spores, which 
can travel to susceptible apple tissue and cause an initial (primary) infection, given the proper temperature and moisture 
conditions. If primary infection occurs, new spores are produced; this is the velvety growth on leaf and fruit spots. These 
new spores can then be splashed by raindrops to nearby tissues and cause repeating (secondary) infections the rest of the 
season when the weather is conducive. The cycle is completed when diseased leaves eventually fall to the ground.

Controls:

Biological: 
None available.

Cultural: 
Destroy all of last year's leaves by shredding them with a mower in the fall to hasten leaf decay. Utilize resistant cultivars. 
Exercise good sanitation. Modify the planting site so that nearby woodlots and fencerow trees are not shading the orchard 
and to improve air circulation through the trees.

Chemical:

Monitoring: 
The use of a computerized scab predictor can help growers determine when to spray. A Mill's table, making use of average 
temperatures and the number of hours that leaf surfaces remain wet, helps to make infection and incubation periods 
predictable if a computerized predictor is not available. Lesions can first appear about 10-14 days after bud break. Early 
infections are most likely to be noticed on the flower bud leaves and undersurfaces of leaves may become spotted before the 
tops. Examine 20 leaves on each of 5 limbs per tree and record the number of leaves showing any scab lesions. After fruit 
has set, but in addition to leaf observations, also examine 20 fruit on each tree showing any scab lesions.

Application: 



The use of a combination of protectant fungicides and those with kickback activity maximizes control of this disease.

●     Benomyl (Benlate): 14 days PHI and 24 hours REI. Application rate is 2-3 ounces per 100 gallons. Applied as 
needed between green tip and harvest, not exceeding 80 ounces per acre per season using ground or aerial spray or 
chemigation. 

●     Captan (Captan 50 WP): 0 days PHI and 4 days REI. Application rate is 1.5 lbs. per 100 gallons. Applied as 
needed between green tip and harvest.

●     Dodine (Syllit 65 W): 7 days PHI and 48 hours REI. Application rate is 1-2 lbs. per acre mixed with 8 gallons of oil. 
Applied between prebloom and first cover at 5 to 7 day intervals using ground or aerial spray.

●     Fenarimol (Rubigan): 30 days PHI and 12 hours REI. Application rate is 3-4 fluid ounces per 100 gallons. Applied 
between green tip and cover at 7 to 10 day intervals with ground spray.

●     Mancozeb (Dithane DF): 77 days PHI and 24 hours REI. Application rate is 3.2-6.4lbs. per acre. Apply at 7 to 10 
day intervals between green tip and bloom, not exceeding 22 lbs. per acre per season using ground or aerial spray.

●     Myclobutanil (Nova 40W): 14 days PHI and 24 hours REI. Application rate is 1.25-2 ounces per 100 gallons. 
Applied as needed between green tip and post infection, not exceeding 5 lbs. per acre per season using ground or 
aerial spray or chemigation.

●     Polyram (Polyram 80 DF): 77 days PHI and 24 hours REI. Application rate is 2 lbs. per 100 gallons. Applied 
between prebloom and bloom up to four times, not exceeding 24 lbs. per season, by ground or aerial spray.

●     Procure (Procure 50 WS): 14 days PHI and 12 hours REI. Application rate is 2-4 ounces per 100 gallons. Applied 
at 7-10 day intervals after ½" green tip, not exceeding 64 ounces per year, by ground and aerial spray.

●     Thiophanate-methyl (Topsin-M 70 W): 0 days PHI and 12 hours REI. Application rate is .25-.375 lbs. per 100 
gallons. Applied as needed between green tip and petal fall, not exceeding 1-1.5lbs. per season.

●     Thiram (Thiram 65 WP): days PHI and hours REI. Application rate is 2 lbs per 100 gallons.

●     Cyprodinil (Vangard 75 WG): 72 day PHI and 12 hours REI.

●     Ziram (Ziram 76DF): 14 days PHI and 12 hours REI. Application rate is 1.5-2 lbs. per 100 gallons. Applied 
between prebloom and cover, not exceeding 56 lbs. per year, using ground or aerial spray.

 

Powdery Mildew (Podosphaera leucotricha)

The most obvious sign of powdery mildew is the presence of a whitish, powdery or felt-like growth on the leaves, first 
along the margins and lower surfaces, and eventually over the entire leaf surface. Infected leaves are distorted, becoming 
narrow, cupped towards the middle and brittle. Fruit on heavily infected trees may become severely russeted.

The powdery mildew fungus survives the winter within buds which became diseased the previous summer. When these 
buds open in the spring, the fungus resumes growth in the newly expanding leaves and produces the white, powdery spores 
which give the disease its name. These spores are then blown by the wind to emerging tissue and produce secondary 



infections until tree growth stops or temperatures become limiting. Disease development, although rapid between 60-80o F, 
is slow both between 40-50o F and at temperatures above 90o F. High relative humidities favor disease development; 
however, rain and dew are not required for spore movement or for infection to take place. 

Controls:

Biological: 
None available.

Cultural: 
Use resistant cultivars and maintain good orchard sanitation.

Chemical:

Monitoring: Record the number of terminal shoots showing powdery mildew infections out of 100 observed on each tree 
(20 per limb x 5 limbs). Begin monitoring at shoot emergence and continue until terminal growth has ceased. Disease 
pressure is likely to be higher on susceptible varieties, including Jonathan, Rome, Cortland, Baldwin and Idared, as well as 
following a mild winter when fungal survival is greatest.

Application:

●     Bayleton (Bayleton 50 DF): 45 day PHI and 12 hours REI. Application rate is .5-2 ounces per 100 gallons. Applied 
at 7-10 day intervals, not exceeding 24 ounces per year, beginning at green tip using ground or aerial spray.

●     Benomyl (Benlate 50 WP): 14 days PHI and 24 hours REI. Application rate is 2-3 ounces per 100 gallons. Applied 
as needed between green tip and harvest, not exceeding 80 ounces per acre per season using ground or aerial spray 
or chemigation. 

●     Fenarimol (Rubigan EC): 30 days PHI and 12 hours REI. Application rate is 3-4 fluid ounces per 100 gallons. 
Applied between green tip and cover at 14 day intervals with ground spray.

●     Myclobutanil (Nova 40WP): 14 days PHI and 24 hours REI. Application rate is 1.25-2 ounces per 100 gallons. 
Applied as needed between green tip and post infection, not exceeding 5 lbs. per acre per season using ground or 
aerial spray or chemigation.

●     Procure (Procure 50 WS): 14 days PHI and 24 hours REI. Application rate is 2-4 ounces per 100 gallons. Applied 
at 7 to14 day intervals after ½" green tip, not exceeding 64 ounces per year, by ground and aerial spray.

●     Sulfur (Sulfur 95 WP): 0 days PHI and 24 hours REI. Application rate is 2-3 lbs. per 100 gallons.

●     Thiophanate-methyl (Topsin-M 70 W): 0 days PHI and 12 hours REI. Application rate is .25-.375 lbs. per 100 
gallons. Applied as needed between green tip and petal fall, not exceeding 1-1.5 lbs. per season.

 

Rust Diseases (Gymnosporanguim spp.)

Small pale yellow spots appear on the upper surface of infected leaves shortly after bloom. These spots gradually enlarge up 
to ¼" in diameter, depending upon the apple variety and the number of spots per leaf and become bright yellow-orange in 



color. By early or mid-summer, yellow spots will also be present on the lower leaf surface; from these come small, orange-
yellow tubular fruiting bodies which eventually project downwards. As the tubes mature, they split towards the base into 
narrow strips and curl back on themselves to form cup-like structures.

Spores produced in the cup-like structures on the lower surface of infected apple leaves become wind-dispersed and infect 
nearby cedar or juniper trees during the summer and fall. The rust fungus then grows and survives two succeeding winters 
in galls which are formed on infected cedars. When apple buds are in the pink to early bloom stage, the fungus produces 
spores upon the cedar galls, and these spores are blown to apple tissue, where they infect and complete the disease cycle 
two years after it began. The infection period for apple usually ends about 30 days after bloom. There is no apple-to-apple 
(secondary cycle) spread of disease.

Controls:

Biological: 
None available.

Cultural: 
Use resistant cultivars and maintain good orchard sanitation. Remove and destroy nearby cedar trees to break the cycle of 
cedar rusts on apples.

Chemical:

Monitoring: For each tree record the number of infected leaves per 100 examined (20 per limb x 5 limbs). Also, examine 
100 fruit per tree and record the number with at least one rust spot. If you can see cedar trees near the orchard, look for the 
presence of the orange cedar galls from pink bud to 30 days after bloom. The presence of the orange spore horns indicates 
when spores are released. If fungicide materials that have activity against cedar rust diseases are used for scab control, this 
disease is usually not a problem.

Application:

●     Bayleton (Bayleton 50DF): 45 day PHI and 12 hours REI. Application rate is .5-2 ounces per 100 gallons. Applied 
at 7-10 day intervals, not exceeding 24 ounces per year, beginning at green tip using ground or aerial spray.

●     Fenarimol (Rubigan EC): 30 days PHI and 12 hours REI. Application rate is 3-4 fluid ounces per 100 gallons. 
Applied between tight cluster and second cover at 7 to 10 day intervals with ground spray.

●     Myclobutanil (Nova 40WP): 14 days PHI and 24 hours REI. Application rate is 1.25-2 ounces per 100 gallons. 
Applied as needed between green tip and post infection, not exceeding 5 lbs. per acre per season using ground or 
aerial spray or chemigation.

●     Polyram (Polyram 80 DF): 77 days PHI and 24 hours REI. Application rate is 2 lbs. per 100 gallons. Applied 
between prebloom and bloom up to four times, not exceeding 24 lbs. per season, by ground or aerial spray.

●     Procure (Procure 50 WS): 14 days PHI and 12 hours REI. Application rate is 2-4 ounces per 100 gallons. Applied 
at 7-10 day intervals after ½" green tip, not exceeding 64 ounces per year, by ground and aerial spray.

●     Ziram (Ziram 76DF): 14 days PHI and 48 hours REI. Application rate is 1.5-2 lbs. per 100 gallons. Applied 
between prebloom and cover, not exceeding 56 lbs. per year, using ground or aerial spray.

 



Black/White Rot (Botryosphaeria obtusa, B. dothidea)

Black Rot: Infections are usually not apparent until fruit begin to ripen. The disease may first be noticed as a brown to black 
spot at the blossom end of the fruit, or around a worm hole or some other wound. Usually, only ONE spot appears per fruit. 
This is a characteristic which helps distinguish black rot from some other fruit rots. As the infected area enlarges, a series of 
brown or black concentric rings sometimes develops, producing an alternating "bulls-eye" or target-shaped pattern. Small 
black dots will frequently be seen within older, rotted areas. The infected tissue remains firm as the rotted area expands 
throughout the entire fruit. At this point the whole fruit typically turns black. Such fruit will eventually shrivel and harden 
into mummies which remain attached to the tree and become a source of spores for future infections

White Rot: Fruit lesions begin as small, often circular, slightly sunken tan spots, which may be surrounded by a red or dark 
purple halo. As lesions expand, the rotten area extends in a cylindrical manner toward the core. Under warm conditions, the 
rotted areas are usually soft, watery and clear to tan in color. Scattered clumps of dark fungus dots develop on the fruit 
surface. The decay may progress until the entire fruit is rotted at which time the fruit may drop or remain on the tree as a 
mummy.

Both the black and white rot fungi may also cause twig and branch cankers. Fungi overwinter in dead bark, twigs, cankers 
in the tree and mummified fruit. Spores are produced during the growing season and are primarily dispersed in splashing 
rain. This commonly results in the development of cone-shaped zones of infected leaves beneath the source of spores (e.g., 
fruit mummies hanging in the tree or dead twigs and branches). Spores may be released during rainy periods throughout the 
season. Fruit infections occur primarily though wounds, but decay symptoms often do not appear until fruit begin to mature.

Controls:

Biological: 
None available.

Cultural: 
Exercise excellent orchard sanitation. Remove and destroy any abandoned and unsprayed apple and pear trees near the 
orchard. Remove and burn all wood pruned from the trees and destroy mummies.

Chemical:

Monitoring: For each tree observed, record the number of fruits with rot per 100 examined (20 fruit per 5 limbs). Note the 
presence of mummified fruit in the tree. Rot is more likely to occur in old and poorly pruned trees that have poor air and 
light penetration than in young trees.

Application:

●     Benomyl (Benlate 50WP): 14 days PHI and 24 hours REI. Application rate is 2-3 ounces per 100 gallons. Applied 
as needed between green tip and harvest, not exceeding 80 ounces per acre per season using ground or aerial spray 
or chemigation. 

●     Captan (Captan 50 WP): 0 days PHI and 4 days REI. Application rate is .5 to 1.0 lb. per 100 gallons. Applied as 
needed between green tip and harvest, not exceeding 4 lbs. per acre per season using ground or aerial spray or 
chemigation.

●     Mancozeb (Dithane DF): 77 days PHI and 24 hours REI. Application rate is 3.2-6.4lbs. per acre. Apply at 7 to 14 
day intervals between petal fall and harvest, not exceeding 22 lbs. per acre per season using ground or aerial spray.



●     Polyram (Polyram 80 DF): 77 days PHI and 24 hours REI. Application rate is 2 lbs. per 100 gallons. Applied 
between tight cluster and second cover at 10 to 14 day intervals, not exceeding 24 lbs. per season, by ground or 
aerial spray.

●     Thiophanate-methyl (Topsin-M 70 W): 0 days PHI and 12 hours REI. Application rate is .25-.375 lbs. per 100 
gallons. Applied as needed between green tip and harvest, not exceeding 1-1.5lbs. per season.

 

Bitter Rot (Glomerella cingulata)

One to several small brown circular spots may first appear anytime after fruit are half grown. These spots expand rapidly in 
warm weather, becoming dark brown or black and somewhat sunken in the center (saucer-shaped). After the spot has 
enlarged to about ¾" in diameter, a number of slightly raised dark "cushions" appear near the centers. As the spots continue 
to enlarge, these cushions frequently radiate outward in rings to give a target shaped appearance. In warm, humid weather, 
masses of slimy salmon-pink spores may be seen oozing from the cushions. If warm, moist weather prevails, several spots 
may expand and fuse together to rot the entire fruit.

The bitter rot fungus persists between crops in partially mummified fruit on or beneath the tree or in dead wood. Initial 
infection can occur anytime that warm rainy weather occurs. The salmon-pink spores are then produced as the fruits 
approach maturity and the infected regions expand. These spores are subsequently splashed onto healthy fruits by raindrops 
and can cause a rapid secondary spread of disease under warm, humid conditions. 

Controls:

Biological: 
None available.

Cultural: 
Pruning, tree shape and weed control impact the degree of severity of bitter rot. Exercise excellent orchard sanitation. 
Remove and burn all wood pruned from the tree and destroy mummies.

Chemical:

Monitoring: Record the number of fruits with bitter rot per 100 examined from each tree. This disease can be distinguished 
from black rot by the slimy salmon-pink spores oozing from cushions (use hand lens to see), as well as the appearance of 
saucer-shaped depressions towards the center of each spot. The presence of more than one spot per fruit, and their lack of 
consistent association with the blossom end or wounds are other characteristics which may distinguish bitter rot lesions 
from those of black rot. In addition, bitter rotted tissue can be cleanly separated from healthy tissue using a knife to give the 
appearance of an inward cone. This is not possible in fruit with black rot.

Application:

●     Captan (Captan 50 WP): 0 days PHI and 4 days REI. Application rate is 1.5 lbs. per 100 gallons. Applied as 
needed between green tip and harvest, not exceeding 4 lbs. per acre per season using ground or aerial spray or 
chemigation.

●     Mancozeb (Dithane DF): 77 days PHI and 24 hours REI. Application rate is 3.2-6.4 lbs. per acre. Apply at 7 to 10 
day intervals between green tip and bloom, not exceeding 22 lbs. per acre per season using ground or aerial spray.



●     Polyram (Polyram 80 DF): 77 days PHI and 24 hours REI. Application rate is 2 lbs. per 100 gallons. Applied 
between prebloom and bloom up to four times, not exceeding 24 lbs. per season, by ground or aerial spray.

●     Ziram (Ziram 76DF): 14 days PHI and 12 hours REI. Application rate is 1.5-2 lbs. per 100 gallons. Applied 
between prebloom and cover, not exceeding 56 lbs. per year, using ground or aerial spray.

 

Sooty Blotch (Peltaster fructicola, Lepodontium elatius, Gastrumia polystigmatis)

Sooty blotch and flyspeck usually occur together and are frequently treated as a single disease complex. Sooty blotch, as its 
name implies, appears as sooty brown or black blotches on the surface of nearly-mature apples. Blotches vary greatly in 
size, but may be ¼" in diameter or larger. Several blotches may coalesce to cover relatively large areas of the fruit. 

The disease over-winters on the twigs and branches of many wild woody plants, in addition to apple. Spores are produced 
and blown or splashed onto fruit during rainy periods from May onwards; however, the diseases develop most rapidly 
during relatively cool, humid weather. Practically no fungus growth occurs at temperatures above 85o F; consequently, 
infections which are initiated in late spring may not become evident until the weather turns cool in the fall when fungi 
resume growth. Disease outbreaks are most likely to be severe when cool wet springs are coupled with later summer rains 
and cool weather prior to harvest.

Controls:

Biological: 
None available.

Cultural: 
Exercise good orchard sanitation. The removal of wild blackberries in and around the orchard can reduce the buildup of 
inoculum. Improve air circulation in the orchard and prune trees to promote good air circulation. 'Redtree' is the one cultivar 
that is resistant to this disease.

Chemical:

Monitoring: From each tree observed, record the number of fruits per 100 examined which are infected with sooty blotch/
flyspeck. Of those infected, rate the average or typical disease severity as light (<5% of the apple surface blemished), 
moderate (5-20% blemished) or severe (>20% blemished).

Application:

●     Benomyl (Benlate 50WP): 14 days PHI and 24 hours REI. Application rate is 2-3 ounces per 100 gallons. Applied 
as needed between green tip and harvest, not exceeding 80 ounces per acre per season using ground or aerial spray 
or chemigation. 

●     Captan (Captan 50 WP): 0 days PHI and 4 days REI. Application rate is 1.5 lbs. per 100 gallons. Applied as 
needed between green tip and harvest, not exceeding 4 lbs. per acre per season using ground or aerial spray or 
chemigation.

●     Mancozeb (Dithane DF): 77 days PHI and 24 hours REI. Application rate is 3.2-6.4lbs. per acre. Apply at 10 to 14 



day intervals between petal fall and harvest, not exceeding 22 lbs. per acre per season using ground or aerial spray.

●     Polyram (Polyram 80 DF): 77 days PHI and 24 hours REI. Application rate is 2 lbs. per 100 gallons. Applied 
between prebloom and bloom up at 10-14 day intervals, not exceeding 24 lbs. per season, by ground or aerial spray.

●     Thiophanate-methyl (Topsin-M 70 W): 0 days PHI and 12 hours REI. Application rate is .25-.375 lbs. per 100 
gallons. Applied as needed between green tip and petal fall, not exceeding 1-1.5lbs. per season.

●     Ziram (Ziram 76DF): 14 days PHI and 12 hours REI. Application rate is 1.5-2 lbs. per 100 gallons. Applied 
between prebloom and cover at 10 to 14 day intervals, not exceeding 56 lbs. per year, using ground or aerial spray.

 

Flyspeck (Zygophiala jamaicensis)

Flyspeck appears as a group of tiny, distinctly defined black dots, with several to 50 or more individual dots making up a 
single cluster. A number of different clusters may be found on a single fruit.

See Sooty Blotch

 

Collar and Crown Rot (Phytophthora spp.)

Collar rot , caused by various species of Phytophthora is impossible to positively diagnose without laboratory culturing. 
However, the scout can perform a necessary function by identifying trees which may be infected, and delivering appropriate 
samples to be forwarded to the lab.

The symptoms of collar rot are often similar to those caused by any agent which interferes with part or all of the tree's root 
or trunk system (rodents, soil compaction, mechanical injury, canker diseases, fire blight, etc.) Affected trees may exhibit 
poor terminal growth, have small, chlorotic leaves and or wilt, and eventually die. Trees collapsing as a result of collar rot 
will be largely or completely girdled by a zone of dead inner bark just beneath the soil line. Bark discoloration sometimes 
extends above the soil line as well. Collar rot is most common on MM.104 and MM.106 clonal rootstocks, although all root 
stocks are at least partially susceptible.

The collar rot fungus persists for long periods in diseased host tissue or as resting spores in the soil. When the soil becomes 
saturated with water, the fungus produces small swimming spores (zoospores), which are chemically attracted to plant 
roots. Spores may also be carried by water as it drains down a slope and through the soil profile. Upon contacting a root or 
the trunk, the spores may germinate and infect. Both of these processes depend upon the susceptibility of the rootstock and 
how long the soil remains excessively wet. Spore production and infection are most common in the spring and fall.

Controls:

Biological: 
None available.

Cultural: 
Use root stocks less susceptible to collar rot. Soil contaminated with the collar rot fungus should not be moved about. Plant 
orchards on well-drained sites only and avoid planting trees in orchard drainage areas or low areas that remain wet. 



Chemical:

Monitoring: Observe and note the location of any weakly-growing or collapsing trees. Note these trees especially if they 
appear to be growing in a low-lying, poorly drained area. Gently dig the dirt away from a portion of the crown (trunk/root 
area) and check to see if the inner bark is still alive. If so, it will appear green, and the wood just inside the bark will be firm 
and white with no discoloration being evident. It may be necessary to take a sample for analysis.

Application:

●     Fosetyl-Al (Aliette 80WDG): 14 days PHI and 12 hours REI. Application rate is 2.5 to 5 lbs. per 100 gallons. 
Applied during growing season at 60 day intervals, not exceeding 20 lbs. per year, using ground spray.

●     Mefoxam (Ridomil 2E, Ridomil Gold EC): Unspecified PHI and 48 hour REI. Application rate is 1 quart (.5 pint) 
per 100 gallons. Applied before growth in spring and after harvest in the fall, using a drench treatment around the 
base of each tree. The amount per tree is based on the trunk diameter.

 

Fire Blight (Erwinia amylovora) 

Fire blight, caused by the bacterium Erwinia amylovora, can be a very serious disease on susceptible cultivars. Incidence 
varies from year to year, and severity is influenced by cultivar susceptibility, tree age and succulence and spring climatic 
conditions. The disease is most serious when temperatures during pre-bloom and bloom are warmer than average. Warm, 
rainy periods at this time are particularly conducive to rapid spread of the pathogen. Secondary blight of twig terminals 
occurs in late May through June during wind-driven rains. Hail and wind damage provide openings that the pathogen 
enters. Hot July weather generally slows disease progress. The bacterium over-winters in cankers on infected trees.

Controls:

Reliable control methods for blight are not available. Control strategies for this disease must include all aspects of fruit 
production.

Biological: 
None available.

Cultural: 
Resistant varieties of apples should be planted wherever possible. Avoidance of blight susceptible rootstocks (M26, M9), 
especially when grafted to susceptible scions, must be encouraged. Cultural conditions should be modified if susceptible 
cultivars must be grown.

Cultural practices which minimize rapid growth and succulence should be practiced. Annual pruning with avoidance of 
major cuts will help minimize tree vigor. Similarly, limiting the amount of nitrogen fertilizer will reduce twig terminal 
growth. Other cultural practices which will help control fire blight include careful pruning of trees during dormancy to 
remove over-wintering cankers.

Remove or destroy any abandoned apple or pear trees near the orchard. Computer programs, i.e. "Cougarblight" and 
"Maryblight", are available for growers to keep track of fireblight infection periods for bactericide application and to predict 
when symptoms will occur.



Chemical:

Monitoring: Sprays of Bordeaux mixture during dormancy and fixed copper during early growth will help reduce spring 
inoculum oozing from cankers. Certain years are "blight years", and even well-managed trees with good protectant spray 
program can be severely blighted.

Application:

●     Hydrated lime & copper sulfate (Bordeaux mixture): Applied during dormancy.

●     Fixed Copper (Kocide 101, COCS, Kocide 2000): Application rate varies between 1.5 and 4 lbs. per 100 gallons 
depending on the product used. Applied during early growth.

●     Streptomycin (with Regulaid): Application rate is .25 lb. per 100 gallons. Applied as designated by a predictive 
program or at 4 day intervals throughout the bloom period for a total of 4 sprays. Efficacy is also improved if 
streptomycin is applied at night or during slow drying conditions. Streptomycin is best applied dilute, by itself, and 
not tank mixed with other fungicides.

 

 

Nematodes

This section is scheduled for completion Winter of '99.

Weeds

As with many other major Kentucky crops, apple production presents an ongoing management issue regarding weed 
control. Controlling weeds in fruit plantings is increasingly important, particularly as the number of trees per acre is 
increased and where hedge row plantings are involved. For economy and efficiency, it is of utmost importance for 
orchardists to view herb pests as a complex. Specific plant pests which interfere with orchard maintenance are both diverse 
and unpredictable in their colonization of orchards. From time to time, a specific plant or two may present more of a 
challenge only to be replaced at another time by a different dominant pest or a mixture of weeds with individually low 
populations.

Overall, thinking in terms of developing a good orchard management history is central to making decisions about 
addressing the weed population presented during any specific year. The high investment associated with apple production 
needs to be supported by a balance involving strong and intelligent cultural practices together with modest chemical weed 
control practices. 

On the whole, establishing a good inter-tree turf and managing it properly go the longest way to simplifying the challenge 
of weed pests in the orchard. Good stewardship in the orchard calls for long-term planning. One of the most satisfactory 
approaches is to take the time to establish a soundly nourished and weed-free soil base prior to planting new trees. Once 
new trees are established weed control can depend upon development of a thick turf and systematic mowing to prevent 
noxious seed development.

Herbicides can provide good supplemental weed control with little labor and sometimes at a low cost. Application of a 
broad-spectrum herbicide or even a tank mix can be helpful as long as nothing is done to imperil the turf itself. No material 



will control weeds all season; in addition to an annual application in the early spring, midsummer applications are usually 
necessary. Orchardists should avoid becoming so intent on focusing on one weed pest in isolation that they inadvertently 
kill the turf which is able to keep a broad range of weeds at bay. It is critical to keep that turf in excellent condition and to 
go for a "best shot" rather than a "perfect shot" when it comes to herbicide usage.

Avoid use of the same product or chemically related products for several consecutive years to avoid a buildup of herbicide 
resistant weed biotypes. Rotate herbicides and include non-chemical controls where possible to reduce dependence on 
herbicides to which weeds might develop resistance. When herbicides are used properly, turf and tree growth will be 
improved, and control of insects and diseases, as well as mice, is facilitated.

 

Common Weeds in Kentucky's Apple Crops:

Common Name Scientific Name Life Cycle*
Annual Grasses
Barnyard Grass Echinochloa muricata A
Crabgrass Digitaria sanguinalis A
Fall Panicum Panicum dichotomiflorum A
Giant Foxtail Setaria faberi A
Goosegrass Eleusine indica A
Perennial Grasses
Johnsongrass Sorghum halepense P
Quackgrass Elytrigia repens P
Annual Broadleaf Weeds
Henbit Lamium amplexicaule A/B
Lambsquarter Chenopodium album A
Morning Glory Ipomoea coccinae A
Pigweed Amaranthus hybridus A
Prostrate Pigweed Amaranthus blitoides A
Purslane Portulaca oleracea A
Red Dead Nettle Lamium purpureum A/B
Trumpet Vine Campsis radicans P
Perennial Broadleaf Weeds
Bindweed, Field Convolvulus arvensis P
Hedge Convolvulus sepium P
Blackberries Rubus flagellaris P
Burdock Arctium lappa B
Canada Thistle Cirsium arvense P
Climbing Milkweed Funastrum cynanchoides P
Dandelion Taraxacum officinale P



Greenbrier Smilax glauca P
Horsenettle Solanum carolinense P
Musk Thistle Carduus nutans B
Poison Ivy Toxicodendron radicans P
Yellow Nutsedge Cyperus esculentus P

* A = annual, B = biennial, P = perennial

 

Recommended Cultural Practices:

Weed management strategies in apples should focus first on cultural practices. Vigorous, well-managed apple orchards with 
trees that have filled their allotted space have fewer weed problems. Thus, cultural practices that begin with a seed-free soil, 
attend to weed development among young trees and promote a highly competitive turf under mature trees prevent many 
weed problems. While young trees grow best with clean culture under the tree spread, older trees grow and bear well in 
grass and sod. When present, grass should be mowed, and weeds should not be allowed to grow up through the trees as this 
reduces air movement in the trees and increases disease problems. Care should be taken not to injure trees during mowing 
operations.

Mulches, applied 2 to 4 inches thick, control weeds effectively. Before choosing a mulch, consider availability, ease and 
cost of application and rodent protection. Voles (mice) can hide undetected in mulch; therefore, tree guards and a baiting 
program are a must. Mulches that are applied early in the growing season significantly cut down on weeds, conserve 
moisture, release nutrients and reduce mid-summer soil temperature.

Mowing and spraying of fence rows and adjacent fields which manifest weed problems is useful for preventing production 
and spread of weed seed into apple orchards and helps to reduce orchard rodent damage. 

 

When to Consider Chemical Intervention:

Site preparation for a new orchard should begin several years before planting. See Midwest Tree Fruit Pest Management 
Handbook, pp. 60-63 for additional information on site preparation.

For established orchards, the application of a broad-spectrum herbicide such as Goal, Karmex or Roundup may be 
appropriately used each season to maintain the health of the orchard's turf.

*Application:

●     Diuron (Karmax): Karmax has a REI of 12 hrs. Applied by ground spray up to two times in the spring. Application 
rate is 2-4 lbs. with a maximum of 4 lbs. season.

●     Glyphosate (Roundup): Roundup has a REI of 4 hrs. and a PHI of 14 days. Applied by ground spray late in the 
season for best impact. Application is at 1-5 lbs. per 10 to 40 gallons of water.

●     Oxyfluorfen (Goal 2XL): Goal has a REI of 24 hrs. Applied by ground spray pre- and/or post-emergent weeds once 
between October 1 and February 15 to avoid possible plant damage. Application is at 2 – 8 pts./40 – 100 gallons of 



water with higher rate for both post- and long-term pre-emergent material.

 

Top Five Herbicides Used on Apples in Kentucky: 
(based on active ingredient)

Herbicide Pounds Sold in 1997
Roundup

This information is currently unavailable.
Gramoxone
Princep
Poast
Surflan

 

 

Vertebrate Pests

 

Meadow Voles (Microtus pennsylvanicus)

Meadow voles, also referred to as meadow mice or field mice, are another serious rodent pest. Mice (more properly known 
as voles) can cause serious damage to fruit plantings. Frequently damage occurs but it is not noticed until trees become 
weak, die or are removed. Damage can be anticipated each year particularly from late summer to early spring. Apple trees 
are most susceptible, but hungry mice will attack other fruit trees. Apple trees on dwarfing root stocks, like M-9 and Bud. 9, 
are particularly palatable to mice.

Many plantings are being made as hedge rows; this does not permit cultivation between trees. Such plantings favor mouse 
migration. Mulches, weeds and grass beneath the trees, vigorous sods and unkempt fence rows also favor vole migrations as 
well as high populations. Materials and methods of control need to be varied during the season in order to keep up with the 
adaptability and high reproductive rates of voles. 

Voles are 4 to 6 inches long when mature. They have heavy bodies, short legs and tails, and small rounded ears. Their soft, 
dense fur is blackish brown to grayish brown.

Voles are active all year long. They feed on all parts of a plant. They dig short, shallow burrows and make underground 
nests of grass, stems and leaves. Their presence is indicated by well-worn trails, approximately 2 inches wide, leading to 
entrance holes. 

Female voles can produce between 2 and 5 litters per year, with a litter containing 4 to 5 young.

Controls: 

No single material or technique is sufficiently effective for complete control of voles.



Biological: 
Various predatory vertebrates.

Cultural: 
Monitor from late summer to early spring especially when plantings involve hedgerows, mulches and vigorous sods. Utilize 
tree guards constructed from "hardware cloth" or similar materials with no larger than ¼ inch mesh. These guards should 
enclose the tree and extend from several inches below the soil surface to several inches above the maximum snow line 
(about 18 inches). Pea-sized gravel or cinders when placed around the trees, 4-6 inches wide and deep also tend to 
discourage meadow mice from attaching the crown of the tree. 

To proliferate, voles must have abundant amounts of cover. Thus, maintaining a clean area, 1 to 2 feet wide, around the 
base of the trunk of the tree, discourages surface feeding and will help reduce populations in the long term. The orchard 
cover or sod should be mowed short in late August and again after harvest. Flail or rotary mowers help reduce the thatch 
layer that provides cover for the voles and destroys drops that provide feed. This reduces runway cover and aids baiting 
procedures. Cleaning out drainage ditches and fence rows as well as either picking up or crushing all dropped fruit 
discourages large vole populations. 

Trapping is not a cost-effective control measure in fields, but it is useful to monitor populations. 

Install raptor perches in and around the orchard to encourage birds of prey.

Toxic baits are the most effective means of controlling voles where problems are serious. Zinc phosphide ( a restricted-use 
pesticide) is registered for use in alfalfa only during the dormant period, although it can be used in areas around alfalfa 
fields at any time of year. Treat heavily infested fields with zinc phosphide (a single-feeding bait) in the late fall to early 
spring, before voles begin breeding. Use a mechanical broadcaster to apply bait. Monitor areas around the field and treat 
them as needed, at any time of year. Zinc phosphide requires only one feeding to be lethal. Bait shyness, a condition that 
results when voles consume only enough to make them sick and then discontinue feeding, is a potential problem with zinc 
phosphide. Follow label instructions to limit the potential for bait shyness, and do not treat more often than every 6 months.

Anticoagulant baits may not be used in some crops at any time of year, but they can be used at any time along fence rows 
and in the surrounding noncrop areas. To be effective, voles must consume an anticoagulant over a period of at least 5 days. 
Therefore, the bait must be available to the voles until the population is controlled. The usual procedure is to hand-bait the 
runways near burrow openings every other day for 5 days. Read label instructions to ensure the proper rate of application.

Chemical: 
Thiram is an effective repellent sprayed on the trunk in the dormant season. It will not be effective on pine voles that work 
largely underground. It is necessary to use a toxicant in northern areas where there is snow cover. Heavy snow compounds 
vole problems.

 

Rabbits (Sylvilagus floridanus)

Rabbits damage young trees by eating the bark. At times when heavy snows occur, damage can extend as far up into the 
tree as snowdrifts occur.

Controls: 

Biological: 



Various predatory vertebrates.

Cultural: 
Mechanical guards are the most positive protection. Use an 18 inch high piece of hardware cloth bent into a cylinder around 
the trunk or plastic guards which are available from orchard supply houses. The spiral guards must be regularly readjusted 
to prevent tree girdling.

Removal of habitat favorable to rabbits adjacent to orchards will do much to reduce the rabbit population. Keeping 
fencerows and herbicide strips clean and the orchard mowed will help. In extreme conditions, hunting and trapping rabbits 
can help to reduce the population.

Install raptor perches to attract birds of prey.

Chemical: 
Thiram is an effective but expensive rabbit control on young trees. Thiram can be applied only in the dormant season.

 

Deer (Odocoileus virginianus)

Deer can be a serious problem in orchards. The damage caused by them includes dormant season feeding on buds and 
young twigs of apple trees. In the dormant season, bucks also damage trees by "rutting", or rubbing antlers on young trees. 
During the growing season, deer browse on foliage, buds, young shoots and fruit. Heavy deer pressure can seriously 
interfere with growth and training of fruit trees.

Controls:

Biological: 
None available.

Cultural: 
Non-toxic repellants such as soap, human hair and bone meal can deter deer by leaving an unpleasant smell or nasty taste. 
They seldom provide complete protection as they tend to be temporary and are not effective where there are large deer 
populations. Repellants vary in weather resistance. Keeping them at their prime can be very expensive.

Eight-foot deer fences are effective, but not really practical for orchards because of their expense. Where deer populations 
are high and hunting is not a viable option, one of the most cost-effective techniques that provides excellent control is the 
use of a permanent electrified deer fence. New Zealand electric fences using hi-tensile poly tape work well. Poly tape can 
be found in white and orange, with orange being the preferred color. One strand of poly tape placed at a height of 32 inches 
is recommended, and effectiveness is improved by attaching strips of tin to the poly tape and baiting them with peanut 
butter. The figure-four fence and the Penn State S-wire electric fence are more effective where deer pressure is very high.

The use of dogs and invisible dog fences to keep them inside the orchard has been very effective in other states. Dog breeds 
such as border collies that like to run and to protect their area and that can withstand winter temperatures have been 
successful at chasing deer from orchards. To keep the watch dogs in motion, food is generally placed at one side of the 
orchard and water at the other.

Controlled hunting has been the most cost-effective means of reducing populations over a period of years. For hunting to 
effectively control deer populations, does must be removed annually. Special-permit, antlerless deer hunts can be arranged 
during the regular hunting season. Removing bucks will not solve the problem since each doe produces two fawns a season.



 

Groundhogs/Woodchucks (Marmota monax)

Groundhogs and woodchucks are occasionally a problem in orchards since they dig borrows in the ground (particularly 
beneath trees), climb trees to eat fruit damaging young trees in the process and create dangerous holes and mounds in the 
area. 

Controls:

Biological: 
None available.

Cultural: 
Woodchucks can be trapped in the spring using box traps or shot. 

Chemical: 
These animals can also be gassed using USDA gas cartridges. All entrances to the burrow must be sealed for gassing to be 
effective. Springtime treatment is more effective because the young leave the den in midsummer.

 

Birds

Birds damage apples by pecking the ripening fruit, particularly in dry seasons.

Controls:

Biological: 
None available.

Cultural: 
Noisemakers, avian alarm calls and visual deterrents such as scare-eye balloons and owls can be effective for a while and 
may serve during a harvest season. Under extreme conditions, trapping may be done. Shooting protected bird species 
carries a hefty fine.

Chemical: 
No repellants are available. Poisoning the wrong birds carries a hefty fine.

 

 

Contacts

Dr. Jerry Brown  
Fruit Research Specialist  
University of Kentucky Research and Education Center  



Princeton KY 42445 
phone (502) 365-7541 

Dr. John Strang  
Fruits and Vegetable Specialist  
N308A Agricultural Science Building-North  
University of Kentucky  
Lexington, KY 40546 
Phone (606) 257-5685

Dr. Ricardo Bessin  
Extension Entomology S225L  
Agricultural Science Building-North  
University of Kentucky  
Lexington, KY 40546 
phone (606) 257-7456

John Hartman 
Plant Pathology Department, S-305 ASCN 
University of Kentucky 
Lexington, KY 40546-00917 
Phone (606)257-5779

John Strang 
Horticulture and Landscape Architecture Department,N-318 ASCN 
University of Kentucky 
Lexington, KY 40546-00919 
Phone (606)257-5685
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