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General Production Information

●     State’s ranking in national production of grapes: unranked
●     State’s contribution to total US production of grapes: <1.5%
●     Yearly production numbers: 

Total acres grown: 375 
Total acres harvested: 345 
Cash value: $625,000 (2000 crop) 
% of crop destined for wine: 98% + 
Production regions: all areas of the state

●     Market destination: Essentially 100% of the Tennessee is marketed as fresh fruit, mostly retail 
through local or on-farm outlets

●     Production Regions: Apples are produced in all parts of Tennessee. No one area in the state can 
be regarded as the major production area.

●     Production trends (1): The number of bearing trees declined 27.8% from 1991 through 2000. 
The reported acreage declined 38.9% during this same period, reflecting a move toward higher 
density plantings. Production declined 27% during this same period, but the value of this smaller 
crop was 113% of the 1991 crop. The marketing year average price in 2000 was 160% of the 
1991 crop ($10.30/bu ave. in 2000 vs. $6.50/bu ave. in 1991). Tennessee growers have moved 
entirely to retail sales of their crop, often through on-farm markets.

 

 

Cultural Practices

Site selection and preparation are very important aspects of apple production since they can impact the 
consistency of cropping as well as fruit quality. Site preparation begins at least 6 months to one year 
prior to planting. This time is utilized in clearing obstructions to air flow in and around the site, 
adjusting soil nutrition problems and eliminating noxious weeds.

Apple trees perform best in a deep, well-drained, loamy soil. It is suggested that sites should provide for 
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a minimum rooting depth of 30 inches. 

Planting is done in late winter to early spring. For dwarf trees, some type of support system is installed 
at planting time. Most semi dwarf trees are trained to be free standing. Irrigation is installed in dwarf 
orchards for use the first growing season.

Pest control in the new orchard consists of controlling grasses and weeds around trees as they compete 
strongly for moisture and nutrients, often resulting in as much as 35 to 40% less growth as compared to 
sites where vegetation is controlled. A few diseases should be controlled the first growing season. Insect 
pests are controlled as they appear.

For the first few years of orchard life, tree training during the growing season is very important for 
dwarf trees. Some of the same practices are used in the semi dwarf orchard. Dormant pruning is not 
done to the same degree in dwarf trees as in semi dwarf trees since pruning delays the onset of fruiting. 
Early fruit production is a critical tree size controlling practice for dwarf trees.

Fertilizer is applied in late winter to early spring. What to use and how much to use is determined by 
periodic soil testing, foliar analysis (especially important in dwarf trees), grower observation and growth 
and fruiting the previous year. Some nutrients may be applied through sprays (boron and calcium are 
suggested for one or more foliar applications annually).

The suggested orchard floor management program for Tennessee involves maintaining a strip about 6 to 
8 feet wide free of any vegetation in the row and close mowing of the area between rows and around the 
orchard. Rows are oriented across slopes to allow for the use of this system and to enable more precise 
pesticide application. This floor management system can give a little additional frost protection and 
disease protection. The sod middles serve to slow down and diffuse runoff water, thus lessening the 
potential for erosion. It also is a good system to discourage vole movement into the orchard. Voles are 
especially destructive in all parts of the state. They account for more tree loss than any other single 
factor.

Chemical weed control involves the use of pre and postemergence herbicides during winter to early 
spring, plus a second application in the early to mid part of the growing season. Occasionally, spot 
sprays may be needed to clean up problem areas throughout the growing season.

Thinning the crop is a very important aspect of apple production. Thinning is used to increase fruit size 
and quality and to reduce the tendency that some cultivars have for alternate bearing. Thinning is done 
primarily through the use of chemicals applied shortly after petal fall. Occasionally, hand thinning may 
be employed to refine the chemical thinning operation. Hand thinning is very expensive and is done too 
late to give many of the responses seen by chemical thinning.

Tennessee apple growers produce cultivars that are harvested from the mid to latter part of July and as 
late as October. No Tennessee apples are stored for very long periods of time. There are no controlled 



atmosphere storages in the state. 

 

Growth Regulator Usage in Apples (4)

Growth regulators are used in Tennessee apple orchards to thin the crop, to lessen preharvest fruit drop 
and to improve fruit shape.

Fruit Thinners: 

Carbaryl (Carbaryl, Sevin) - Carbaryl is applied when the fruit size is 10-15mm in diameter. It may be 
applied more than once, if weather prevented the effectiveness of the first application. The temperature 
should be a minimum of 70°F for best results. Carbaryl causes the weaker, smaller and secondary cluster 
blossoms to drop from the tree, leaving the strongest fruit behind.  
Ethephon (Ethrel, Ethephon) - Ethephon is often mixed with Amid-ThinW and may also be added to 
the carbaryl to enhance the thinning activity. Ethrel should not be used to thin Red Delicious because it 
may have a negative effect on fruit shape. Thinning may be accomplished later using ethephon than with 
the other chemical thinners. 
1-Napthaleneacetamide (NAD, Amid-Thin W) - This product is often mixed with ethephon and also 
may be added to the carbaryl to enhance the thinning activity. 
Naphthaleneacetic Acid (NAA, K-salt) - This product may be used alone. It may also be added to 
carbaryl to enhance the thinning activity.

 

Prevention of Fruit Drop:

Preharvest fruit drop can account for serious losses to Tennessee apple growers. There are no uses for 
dropped fruit, especially in view of the increasing knowledge of the food safety risks that this fruit 
presents. 
Naphthaleneacetic Acid (NAA, K-salt) - NAA is applied to aid in retention of the fruit on the tree. It 
should be applied when the first healthy fruits begin to drop. It may provide 10 to 14 days of control. A 
second application may be used if needed. When used in this manner, stop-drop control has varied 
greatly. Fruit softening can be a side effect. Recently, a "preloading" concept involving application of 5 
parts per million of NAA weekly for 4 weeks prior to anticipated harvest have been used. Preloading has 
give more consistent stop-drop results without the danger of fruit softening. 
ABG (ReTain) - ReTain plant growth regulator used to retain fruits on the tree, and delay fruit maturity 
and ripening on the tree and in storage. It is applied one time four weeks before normal anticipated 
harvest. ReTain is effective if applied at the correct time. The delay in fruit maturity can, in some cases, 
be a desirable effect. However, it will not fit in all situations. Apples treated with ReTain frequently are 
larger, better colored and better flavored at harvest than the same cultivar not sprayed with ReTain.



 

Improve Fruit Shape:

GA 4+7 & BA (Promalin) - A plant growth regulator which may be applied during the bloom period to 
improve the shape of the apples. 

 

Integrated Pest Management

Tennessee apple growers are increasingly using IPM technology in their apple orchards. Currently, 
many growers are using models available for scab and fireblight prediction as a way to time sprays. 
They are selecting pesticides based in part on their effect on predatory insects that might be in the 
orchard. Phermone traps and the use of Growing Degree Day models are being tried by several growers.

 

Cultural Practices for Pest Control (3)

Numerous cultural practices may be employed to lessen pest pressures in the apple orchard.

Sanitation involves numerous points. When pruning, mummified fruit and wood containing cankers 
from various diseases are removed from the tree and destroyed by burning or chopping. The perimeter of 
orchards should be cleaned up to lessen movement of pests into orchards. Bin storage areas that may 
harbor pests are also cleaned up.

Site selection and preparation may lessen problems in the orchard. Elevated sites give some natural 
protection against frosts and diseases. Any impediments to free air drainage out of the orchard site need 
to be removed to recognize the full benefit of elevation.

Cultivars and rootstocks need to be selected with thought given to any weaknesses or strengths they 
might possess in regards to pest resistance.

Training systems and pruning practices that promote good light and spray penetration throughout the 
tree canopy provides some assistance in pest control through reduced susceptibility of fruits and foliage 
and through improved spray coverage.

Orchard floor management practices will impact pest pressures. Bare, firm soil under trees and close, 
frequent mowing of the areas between rows and around orchards will lessen vole activity in the orchard 
as well as facilitate good air drainage out of the orchard. Broadleaf weed species that are alternate hosts 



to certain pests in apples should be removed from the orchard floor. Any ground cover that might attract 
bees into the orchard should be removed to lessen the potential for kills due to insecticides used in the 
petal fall and cover sprays.

 

 

Insect Pests

San Jose Scale  
(Quadraspidiotus perniciosus)

San Jose scale can weaken or kill limbs on trees as a result of feeding pressure. With high populations, 
crawlers may migrate onto fruit and cause a discolored area at the feeding site. Damaged fruit are 
unmarketable. Frequently, high populations are not recognized until damage has already occurred. 
Control usually focuses on the use of early season oil sprays. However, sprays can be applied for control 
of crawlers.

 

Rosy Apple Aphid 
(Dysaphis plantaginea) 

Feeding of the rosy apple aphid early in the season causes injury to fruit, leaves and stems. Fruit feeding 
is the greatest concern. It results in small fruit that is hard and knotty. Feeding on new shoots produces 
curled, twisted growth. Greatest injury occurs during cool springs, when conditions allow aphids to 
increase more rapidly than their enemies. Rosy apple aphids overwinter as eggs attached to the bark of 
twigs and branches on all parts of the tree, but especially in hidden crevices and depressions. Control is 
best accomplished from the tight cluster to the pink stage. 

Lady beetles, syrphid flies and aphid lions are predators of rosy apple aphids.

 

Codling Moth 
(Laspeyresia pomonella (L))

Codling moth is one of the most serious fruit feeding pests in Tennessee. It damages fruit by internal 
larval feeding and by stings on the fruit surface. Codling moth overwinters as a full-grown larva in a 
thick silken cocoon. Codling moth adults begin to emerge around petal fall. Peak emergence generally 



occurs around mid-May. Eggs are laid primarily on leaves near the fruit. Hatched larvae burrow into 
fruit at the calyx or through the side of the apple. They either feed just beneath the skin or burrow 
directly to the center of the fruit, where they feed on the seeds.

Second generation larvae are active from July to around the first of August. Moth emergence peaks 
again in mid to late August.

Insecticidal sprays should be applied to coincide with moth flights. Insecticides applied at petal fall and 
again at first and second cover sprays are generally effective.

Abandoned orchards in the vicinity of managed orchards worsen problems from codling moth.

 

Oriental Fruit Moth 
(Grapholitha molesta Busck)

Oriental fruit moth larvae are borers and may tunnel into fruit or into succulent shoot tips. Earlier 
generations confine attacks to the succulent twig growth which causes tips to wither and turn brown. 
Wormy fruit produced by oriental fruit moth resemble those of codling moth. A mass of dark excrement 
will be found at the burrow exit. Burrows of oriental fruit moth follow a more meandering course than 
codling moth and the larvae usually do not feed on the seeds. Insecticidal control is directed at moth 
flights.

 

Plum curculio  
(Conotrachelus nenupar (Herbst))

Apples attacked by plum curculio have surface scarring from feeding and egg laying. Females make 
crescent-shaped cuts on the fruit surface during egg-laying. Scars develop at these sites regardless of 
whether or not eggs hatch. Immature infested apples often fall prematurely, or, if they stay on the tree, 
they may be hard, knotty and misshapened.

Adult plum curculio overwinter under trash, usually in woods adjacent to the orchards. Movement from 
overwintering sites starts about at bloom and may occur over a period of 4 to 6 weeks. 

Larvae feed on the flesh, core and seeds. Full grown larvae leave the fruit and pupate in the soil. Second 
generation adults begin to emerge about 1 month after the larvae enter the soil. Egg laying b y the 
second generation adults will normally begin in mid-June and continue through July.

 



Spotted Tentiform Leafminer  
(Lithocollectis blancardella Fab.)

Spotted tentiform leafminers injure apple leaves by internal feeding or "mining." Each mature mine 
reduces the leaf's green tissue by about 5 percent. Mines buckle the leaf like a small tent. Excessive 
mining combined with drought, mite injury, or foliar diseases may be quite damaging. Mines remain 
visible after the leafminer has emerged or been killed by sprays.

Leafminers feed in orchards from early spring until leaves drop in the fall. They overwinter as a pupa 
inside apple leaves on the orchard floor. Adult emergence begins around the ½ inch green stage and 
continues through bloom. A complete generation requires 35 to 55 days.

 

White Apple Leafhopper  
(Typhlocube pomaria McAtee)

White apple leafhoppers suck sap from leaves destroying green tissue, causing the leaves to become 
speckled or mottled with white spots. Besides injuring leaves, leafhoppers deposit numerous small spots 
of excrement on fruit, potentially reducing its quality.

White apple leafhoppers overwinter in the bark of 1- to 5-year-old wood. Eggs begin hatching at pink. 
Adults develop in June and are active for several weeks. During this period, they lay eggs in the petiole 
and veins of leaves. The eggs begin to hatch during June. Leafhoppers feed in the orchard into fall.

Effective control of the first brood may prevent high populations of the second. Use of the insecticide 
carbaryl as a thinner often provides excellent control of this pest.

 

European Red Mite  
(Panonychus ulmi (koch))

European red mites feed on leaves. Severe injury produces bronzing of the leaves and reduction in 
photosynthetic capability which may reduce the quality and size of fruit and adversely affect return 
bloom.

European red mites overwinter as eggs on twigs and smaller branches of trees. Eggs begin to hatch just 
before bloom. Ordinarily, mite populations build up slowly in spring. However, under hot, dry weather 
conditions, populations may reach very high levels in a short period of time. Red Delicious seems to be 



especially prone to mite problems. 

Two common predatory mites, Ambelacious fallacis and Zetzellia mali, and the predacious lady beetle, 
Stethorus punctum, feed on plant-feeding mites. Careful examination of the orchard with a hand lens is 
necessary to determine predator populations. If predator numbers are low and plant-feeding mite 
populations are high, use of a selective miticide might be warranted.

 

Insecticides for use in apples:

 

Endosulfan (Thiodan 3EC, Phaser 3EC)

●     Target pests: rosy apple aphid, plant bugs, spotted tentiform leafminer
●     Acres treated: 40%
●     PHI: 21 days
●     REI: 24 hr.
●     Frequency and rate: tight cluster to pink; 2 2/3 qt./acre
●     Comments: some resistance by rosy apple aphid reported

 

Danitol 2.4 EC

●     Target pests: rosy apple aphid, spotted tentiform leafminer, codling moth, oriental fruit moth
●     Acres treated: 30%
●     PHI: 14 days
●     REI: 24 hours
●     Frequency and rate: green tip to ½ in. green, tight cluster to pink, petal fall, cover sprays: 10.6 to 

21.3 oz./acre

 

Phosmet (Imidan 70WP)

●     Target pests: plum curculio, oriental fruit moth, San Jose scale, codling moth
●     Acres treated: 80%
●     PHI: 7 days
●     REI: 24 hours
●     Frequency and rate: petal fall, cover sprays: 3 lb./acre



 

Azinphosmethyl (Guthion 50WP)

●     Target pests: plum curculio, oriental fruit moth, San Jose scale, codling moth; 
●     Acres treated: 80%
●     PHI: 14 days
●     REI: 48 hours
●     Frequency and rate: petal fall, cover sprays; 2 lb./acre

 

Chlorpyrifos (Lorsban 4E)

●     Target pest: dogwood borer
●     Acres treated: 25%
●     PHI: 28 days
●     REI: 4 days
●     Frequency and rate: 1 application in mid-May; 1.5 qt./100 gal.
●     Comments: apply as directed spray to trunk taking extra care to cover burr knots and graft 

unions, avoid drift onto fruit and foliage

 

Agri-Mek 0.15 EC

●     Target pests: European red mite, spotted tentiform leafminer, white apple leafhopper
●     Acres treated: 30%
●     PHI: 21 days
●     REI: 12 hours
●     Frequency and rate: petal fall; 10 oz./acre

 

Apollo SC

●     Target pests: European red mite, two-spotted spider mite
●     Acres treated: 30%
●     PHI: 45 days
●     REI: 12 hours



●     Frequency and rate: petal fall or second cover; 4 oz./acre
●     Comments: Do not use at both petal fall and second cover

 

Savey 50WP

●     Target pests: European red mites, two-spotted spider mites
●     Acres treated:60%
●     PHI: 28 days
●     REI: 12 hours
●     Frequency and rate: Do not use at both petal fall and second cover sprays

 

 

Diseases

 

Apple scab 
(Venturia inaequalis)

Apple scab occurs on leaves, petioles, blossoms and fruit. A severe infection can cause extensive 
defoliation. Infection in spring is related to the duration of leaf wetness and temperature. Secondary 
infection can follow primary infection in less time than it took for primary infection to occur.

Control can be based on several points. Resistant cultivars to apple scab have been developed. Sanitation 
includes elimination of overwintering inoculum by enhancing decomposition of leaf litter in the orchard. 
Postharvest applications of urea and/or chopping leaves in late fall will speed up breakdown of the leaf 
litter. Chemical control can be through the use of either protectant fungicides or eradicant fungicides or a 
combination of both. 

Through use of the Mills table to predict if a scab infection period has occurred and following up when 
necessary with the use of an eradicant fungicide, the frequency of sprays for apple scab may be reduced.

 

Fireblight 
(Erwinia amylovora)



Fireblight is a bacterial disease that can be devastating in some cultivars and rootstocks of apple. 
Infection can occur from overwintering cankers, through the blossom, through the youngest leaves on 
new shoots and through injuries resulting from hail, high winds or driving rain.

Control is based on elimination of overwintering cankers prior to the initiation of growth in spring, the 
use of copper sprays shortly before bloom, streptomycin sprays during bloom if weather conditions 
favor infection, and through the use of a modest nitrogen fertilization program. Apogee, a new growth 
regulator, shows some promise in fireblight control by reducing the length of time in which shoots are 
elongating and are, therefore, susceptible. Differences among cultivars and rootstocks in regards to 
fireblight susceptibility exist and may offer another method of lessening fireblight.

 

Powdery mildew  
(Podosphaeria leucotricha)

Losses from powdery mildew result from the death of vegetative shoots and flower buds. Loss of fruit 
quality may also occur due to russeting which lessens its marketability. Powdery mildew overwinters in 
buds that were infected the previous summer. 

Spores from powdery mildew germinate readily at high humidity and temperatures between 60 and 80 
degrees F.

 

Cedar apple rust 
(Gymnosporangium juniper-virginiana)

Cedar apple rust spends part of its life cycle on eastern red cedar. The pathogen requires 2 years to 
complete its life cycle. Cedar apple rust overwinters in reddish-brown galls in cedar. 

With wet weather in spring, spores are carried to apple. Infection will not occur below 43 degrees F. 
Apple fruits are most susceptible for a 2 to 3 week period beginning at bloom. Leaves are most 
susceptible when they are 4 to 8 days old. Lesions develop within 1 to 3 weeks following infection.

 

Black rot  
(Botrysphaeria obtusa (Schwein))

Leaf infection is called frogeye leaf spot. Leaf symptoms first appear 1 to 3 weeks after petal fall. Sepal 



infection may occur prior to bloom resulting in early fruit abortion or blossom end rot later in the season. 
Fruit infection occurs after petal fall. Black rot overwinters in dead bark, twigs, cankers and mummified 
fruit. The optimum temperature for leaf infection is 80 degrees F accompanied by 4 ½ to 13 hours of leaf 
wetting. Optimum fruit infection occurs at 68 to 75 degrees F with 9 hours of leaf wetting.

 

White rot  
(Botrysphaeria dothidea (Schwein))

This disease overwinters in dead bark, twigs and cankers in the tree. Fruit infection can occur throughout 
the growing season, but rot doesn't occur before soluble solids reach about 10%. Fruit infection can 
occur in 2 to 4 hours at 80 degrees F. White rot has the potential of destroying a large percentage of the 
crop within just a few days.

 

Bitter rot  
(Colletotrichum cingulata)

Bitter rot overwinters in dead wood or mummified fruit hanging on the tree. Conidia are spread 
primarily by rain. Fruit is susceptible from 3 weeks after petal fall until harvest. A temperature of 80 to 
90 degrees F is most favorable for bitter rot development.

 

Sooty blotch and flyspeck

These diseases overwinter on twigs of many woody plants. Sooty blotch is spread by water. Flyspeck is 
airborne. Fruit infection can occur anytime after petal fall, but is most prevalent mid to late summer. 
Infection is favored by high temperature, high humidity and abundant rainfall.

 

Alternaria blotch 

This disease overwinters in fallen leaves and in buds. Infection (mid-May to early June) can occur in as 
little as 5 hours under favorable temperatures. Strains of Delicious and Empire appear to be the mos 
susceptible. 

 



FUNGICIDES

 

Captan (Captan 50W)

●     Target diseases: black rot, scab, white rot, bitter rot, sooty blotch, flyspeck, Brooks spot
●     Acres treated: 100%
●     PHI: 0 days
●     REI: 96 hours
●     Frequency and rate: silver tip, petal fall, cover sprays; 4 lb./acre
●     Comments: Do not use captan within 2 weeks of an oil spray

 

Thiophanate-methyl (Topsin M 70W)

●     Target diseases: scab, rusts, Brooks spot, black rot, white rot, bitter rot, sooty blotch, flyspeck
●     Acres treated: 70%
●     PHI: 14 days
●     REI: 48 hours
●     Frequency and rate: petal fall, cover sprays; 8 to 12 oz./acre
●     Comments: Use with captan or ziram in cover sprays

 

Kresoxim-methyl (Sovran)

●     Target diseases: scab, rusts, Brooks spot, black rot, white rot, sooty blotch, flyspeck, powdery 
mildew, Alternaria blotch

●     Acres treated: 20%
●     PHI: 30 days
●     REI: 12 hours
●     Frequency and rate: green tip to ½ in. green, 3rd & 4th cover; 4 to 6.4 oz./acre
●     Comments: to avoid resistance, do not make more than 3 consecutive applications before 

switching to a non-strobilurin fungicide for at least 2 sprays, do not make more than 4 
applications per season

 

Trifloxystrobin (Flint 50W)



●     Target diseases: scab, rusts, Brooks spot, black rot, white rot, sooty blotch, flyspeck, powdery 
mildew, Alternaria blotch

●     PHI: 14 days
●     REI: 12 hours
●     Frequency and rate: green tip to ½ inch green, 3rd & 4th cover; 2.0 to 2.5 oz./acre
●     Comments: do not apply more than 11 oz./season, do not exceed 4 applications per season, to 

avoid resistance, do not make more than 3 consecutive applications without using a non-
strobilurin fungicide for at least 2 applications

 

Ziram (Ziram 76W)

●     Target diseases: sooty blotch, flyspeck, bitter rot, black pox, suppresses necrotic leaf blotch
●     Acres treated: 60%
●     PHI: 14 days
●     REI: 48 hours
●     Frequency and rate: 2nd cover and later; 8 lbs./acre
●     Comments: do not apply more than 56 lbs. per season, substitute for captan starting at 2nd cover 

if necrotic leaf blotch has been a problem

 

Mancozeb (Dithane 75 DF)

●     Target diseases: scab, rusts, powdery mildew
●     Acres treated: 60%
●     PHI: 77
●     REI: 24 hours
●     Frequency and rate: green tip to ½ inch green through first cover; 3 lbs./acre

 

Fenarimol (Rubigan 1EC)

●     Target diseases: scab, powdery mildew, cedar-apple rust
●     Acres treated: 40%
●     PHI: 30 days
●     REI: 12 hours
●     Frequency and rate: green tip to 1st cover; 8 to 12 oz./acre
●     Comments: do not apply over 12 oz./acre or 84 oz. per acre per season



 

Myclobutanil (Nova 40W)

●     Target diseases: scab, powdery mildew, cedar-apple rust
●     Acres treated: 40%
●     PHI: 14 days
●     REI: 24 hours
●     Frequency and rate: green tip through petal fall; 5 to 10 oz./acre
●     Comments: best used as an eradicant, combine with a protectant fungicide

 

Streptomycin (Agri-Mycin 17)

●     Target disease: fireblight
●     Acres treated: 60%
●     PHI: 50 days
●     REI: 12 hours
●     Frequency and rate: start applications at first open bloom and continue at 3 to 4 day intervals 

until petal fall in weather conditions favor infection; 1 ½ to 2 ½ lbs./acre

 

 

Weeds

Herbicide-based management programs have replaced cultivation for weed control. Orchard floor 
management consists of maintaining a 6 to 8 ft. wide vegetation-free strip down tree rows and close 
mowed sod between rows to support equipment travel and to reduce erosion from runoff 

water. Weeds and grasses compete strongly for moisture and nutrients - especially in young orchards 
and may result in up to 50% reduction in tree growth. Certain broadleaf weeds are alternate hosts for 
pests that can attack apples. Their elimination will increase the success of pesticide applications. 
 
 

Weed Management



Postemergence herbicides are used to burn down existing vegetation. Preemergence herbicides are used 
to control germinating weed seeds. 

Noxious weeds should be controlled before trees are set. Care must be taken to use a non-persistent 
herbicide. 

Preemergence herbicides labeled for young trees can be used to control annual grasses and some small 
seeded broadleaf weeds. Postemergence herbicides will be needed to control large seeded broadleaf 
weeds and perennial grasses.

In established orchards, winter annuals can be controlled with the use of a fall preemergence herbicide 
plus a burn down material if needed. Winter annual broadleaf weeds are alternate hosts for some insects 
that attack apples. In spring, a preemergence herbicide (or combination of herbicides) may be used with 
a burn down material to control emerged weeds and to provide for residual weed control. 

Chemical weed control is used in approximately 85% of apple orchards.

 

Chemical Controls:

1.Paraquat (Gramoxone Max) 

●     Target weeds: general burndown for all weeds and grasses
●     Acres treated: 70%
●     Rate and frequency: used as a postemergence treatment in combination with preemergence 

herbicides about twice a year; 0.5 to 2 qts./treated acre
●     REI: 12 hours
●     Comment: requires use of a nonionic surfactant, avoid contact with green bark or leaves of trees, 

may be tank mixed with certain preemergence herbicides

 

2. Glyphosate (Roundup UltraMax)

●     Target weeds: apply as a burndown to existing vegetation
●     Acres treated: 60%
●     Rate and frequency: use as spot applications for problem weeds; 0.4 to 1.6 qts./acre
●     PHI: do not apply later than 90 days after full bloom
●     REI: 12 hours
●     Comments: Apply to trees established at least 2 years, do not contact foliage or green tissue with 

spray, can be used with preemergence herbicides as a tank mix



 

3. 2,4-D amine (Weedar 64, Orchard Master)

●     Target weeds: cool season annual broadleaf weeds
●     Acres treated: 30%
●     Rate and frequency: one application prior to bud break; 2 to 3 pts./acre
●     Comments: do not apply more than 2 times per season or within 2 weeks of bloom.

 

4. Simazine (Princep 80WP)

●     Target weeds: annual broadleaf weeds
●     Acres treated: 70%
●     Rate and frequency: 1 application per year; 2.5 to 5 lbs./treated acre
●     Comments: use only under trees established at least 1 year, may be tank mixed with other 

preemergence herbicides or with postemergence herbicides

 

5. Oryzalin (Surflan 4AS)

●     Target weeds: annual grasses and small-seeded broadleaf weeds
●     Acres treated: 50%
●     Rate and frequency: 1 application per year; 2 to 4 qts./acre
●     Comments: do not apply to newly transplanted trees until soil has settled and no cracks are 

present, may be tank mixed with paraquat, Princep, glyphosate or Solicam

 

6. Norflurazon (Solicam 80DF)

●     Target weeds: annual grasses, broadleaf weeds, some perennials
●     Acres treated: 30%
●     Rate and frequency: apply after harvest in fall or in spring; 2.5 to 5 lbs./treated acre
●     Comments: do not apply to newly transplanted trees until 6 months after planting, apply to soil 

that is firm and free of depressions that rain or irrigation water could accumulate, may be tank 
mixed with simazine for a broader spectrum of weed control



 

Voles (5)

Voles found in Tennessee orchards: 
Pine vole (Microtus pinetorum) 
Meadow vole (Microtus pennsylvanicus) 
Prairie vole (Microtus ochrogaster) 

Cotton rat (Sigmodon hispidus) may also be found in some orchards in Middle and West Tennessee. It 
causes damage similar to meadow vole and prairie vole.

Orchard floor management practices can have an influence on vole problems found in Tennessee 
orchards. Tall fescue is the most common grass in orchards and it will support a large, breeding 
population of voles. Maintaining a bare area extending at least 2 to 3 feet away from the trunk plus 
close, frequent mowing of the areas between rows and around the orchard will limit vole movement into 
the orchard and vole activity in the orchard.

Stations should be used to monitor for the presence of voles. If populations are high, rodenticides should 
be used in late fall. Zinc phosphide is the only rodenticide labeled for use in Tennessee orchards. The 
bait should be broadcast in the sod near trees for meadow voles, prairie voles and cotton rats. For pine 
voles, the rodenticide should be seeded into breather holes. It may also be placed under the 
concentration stations that were used to monitor for the presence of voles.

Zinc phosphide (2%) 
Target pests: meadow voles, prairie voles, pine voles, cotton rat 
Acreage treated: 50% 
Comments: zinc phosphide is a restricted use pesticide. Care must be taken to lessen exposure to 
nontarget wildlife species.
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