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An Update on Various Insecticide Tools for Pest 
Management in Tree Fruit 

Dr. Larry A. Hull, Penn State FREC Professor of Entomology 
 

In 2008, I wrote a Fruit Times feature article (May issue) to alert growers to the registration 
and availability of two new selective insecticides ð AltacorÊ and DelegateÊ ð for their 
use against Pennsylvaniaõs two most serious internal fruit feeding pests, the codling 

moth (CM) and oriental fruit moth (OFM). Growers used these two products 
extensively in both 2008 and 2009 to reduce the severity of these two pests.  

Since that article, a number of other insecticides were registered and made 
available to growers in their battle against CM, OFM and our two 

important leafroller pests ð the tufted apple bud moth (TABM) 
and the obliquebanded leafroller (OBLR).  I am using this opportunity to review the uses of 

both Altacor and Delegate, alert you to what we have learned since their registration and to 
inform you about other newly registered insecticides that possess similar activity and selectivity.  

 
Altacor 35WDG 
     AltacorÊ (Trade name ð RynaxypyrÊ, common name ð chlorantraniliprole) from DuPont Inc. possesses a new unique 
mode of action ð activation of the insectõs ryanodine receptors within the cells of their muscles.  A treated insect exhibits a 
rapid cessation of feeding, lethargic muscle paralysis and eventually death.  The primary route of exposure to orchard pests is 
through ingestion, but there is some reported ovicidal (i.e., egg) and ovi-larvicidal activity for CM and OFM.  It also is highly 
effective against TABM, OBLR and leafminers. The rate per acre for Altacor on pome fruit ranges from 2.5ð4.0 oz with a 
seasonal maximum of 9.0 oz per acre.  In our research trials here at the FREC over the past seven years, Altacor has 
provided excellent residual control of CM, OFM and the leafrollers at rates of 2.5-3.0 oz per acre.  Altacor belongs to the 
Insecticide Resistance Action Committeeõs (IRAC) Group 28 classification.   
 
Delegate 25WG 
     DelegateÊ (common name ð spinetoram) from Dow AgroSciences LLC is derived from the fermentation product of 
Saccharopolyspora spinosa.  Delegateõs mode of action is through the excitation of the insectõs nervous system by altering the 
function of the nicotinic and GABA-gated ion channels.  More importantly, it does not interact with other known binding 
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sites as used by the neonicotinoids, or the avermectins.  On tree fruit, it is highly effective with good residual activity against CM, OFM, 
leafrollers and leafminers.  On pears, it is also highly effective against pear psylla and on peaches in addition to OFM and leafrollers it is 
active against thrips.  This product possesses direct contact and ingestion activity as well as translaminar activity.  The rate per acre for 
Delegate on pome and stone fruit ranges from 4.5ð7.0 oz with a seasonal maximum of 28 oz per acre and four applications.  On pears, 
only two applications are recommended because of the threat of resistance development by pear psylla.  In our research trials here at the 
FREC, Delegate has consistently provided excellent control of CM, OFM and the leafrollers at rates of 4.5ð6.0 oz per acre.  Delegate 
belongs to the IRAC group 5 classification. 
 
Belt 480SC 
     BeltÊ (common name ð flubendiamide) from Bayer CropSciences Inc. belongs to the chemical class ð phthalic acid diamides ð the 
same class as Altacor.  Thus, it belongs to the IRAC group 28 classification.  Belt has the same pest activity spectrum as Altacor ð CM, 
OFM, leafrollers, leafminers, etc.  The rate per acre for Belt on both pome and stone fruit is 4.0-5.0 oz.  
 
Tourismo 
     TourismoÊ insecticide from Nichino America Inc. is a suspension concentrate that contains two active ingredients (AI) ð 
flubendiamide (Belt) and buprofezin (CentaurÊ).  Tourismo is formulated with 3.5 lbs of AI per gal, which contains flubendiamide and 
buprofezin in a 2:1 ratio (1.17 and 2.33 lbs AI, respectively).  This product works primarily through contact action and has activity against 
CM, OFM, leafrollers, leafminers and San Jose scale (suppression).  Tourismo belongs to the IRAC group 28 and 16 classification.  
 
Voliam Flexi 
     Voliam FlexiÊ from Syngenta Crop Protection is another newly registered insecticide that contains two active ingredients ð 
chlorantraniliprole (same AI as Altacor) and thiamethoxam (ActaraÊ).  Voliam Flexi has both lepidopteran activity (CM, OFM, 
leafrollers, leafminers, etc.) and activity against certain sucking/chewing insects (aphids, leafhoppers, pear psylla, plum curculio, etc.) on 
tree fruit.  Voliam Flexi is formulated as a 40%WDG in a 1:1 ratio of thiamethoxam and chlorantraniliprole.  Use rates on tree fruit crops 
range from 4.0-7.0 oz per acre.  Voliam Flexi belongs to the IRAC groupsõ 4A and 28 classification ð same group as Altacor, Belt and 
Tourismo.  

 
 Selectivity Toward Natural Enemies 
     All of the above products were registered as reduced-risk insecticides (i.e., low 
impact to humans, the environment, non-target organisms and natural resources).  
They are highly selective for certain pests with only minimal impact to our 
existing natural enemies present in many grower orchards.  Again, from our 
studies at the FREC, where we have evaluated all of these products against our 
primary pest and natural enemy complex in tree fruit over a range of different 
rates and application timings, we have only found Delegate to be slightly to 
moderately toxic to one of our major mite predators on tree fruit, the predatory 
mite ð Typhlodromus pyri.  We have also recently found that Delegate is moderately 
toxic to the primary parasite of the woolly apple aphid ð Aphelinus mali.  We plan 
to investigate this further in 2010.   
 

 
Use of New Products in a Resistance Management Approach 
     How should growers use this arsenal of new products within the same season?  As stated previously, all products are highly active 
against CM, OFM and the leafrollers.  In Pennsylvania, we have two full generations and a partial third generation of CM,  
3 to 4 generations of OFM, and two generations of each leafroller species.  Since 4 of the 5 products are chemically related, i.e., belong to 
IRAC group 28, we are promoting the use of only one IRAC group of chemicals against a single pest generation per season.  Therefore, 
fruit advisors and growers need to decide which generation of CM, OFM and the leafrollers they want to target with each chemical class.  
For example, I have outlined two options for using these two major chemical classes in such a management scheme (Fig. 1).  For option 
A, Delegate or another non-IRAC 28 group (i.e., OPs ð IRAC 1B, neonicotinoids ð IRAC 4A, etc.) can be used as a two-spray program 
against the first generation of CM (i.e., first application due at 250 DD post-biofix, followed by a second application at 14 to 17 days later 
or 550-600 DD) and then rotate to the products within the IRAC 28 group (i.e., Altacor, Belt, Tourismo, Voliam Flexi) for the second 
generation of CM.  For a complete listing of the IRAC classification groups refer to Penn Stateõs 2010-2011 Tree Fruit Production Guide 
(web site http://agsci.psu.edu/tfpg).  If Delegate is used as suggested in option A for first generation control of CM, it will also provide 
excellent control of TABM and probably OBLR (ideal timing for OBLR is slightly later) and some partial control of the second 
generation of OFM on apples which starts to emerge in mid to late June.  For option B, Altacor, Belt, Tourismo, Voliam Flexi can be 
used for the first generation of CM (i.e., first application starting at 200-250 DD post biofix and followed by a second application 14 to 17 
days later) and then the grower can rotate to Delegate or another IRAC group for second generation control of CM (Fig. 1).  If the 
grower chooses Delegate, as outlined in option B, they will also get control of OFM and the leafrollers.   
 

T. pyri predatory mite, a natural enemy present 
in Pennsylvania orchards. 
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     A third option (not shown) for grower 
consideration, especially where CM/OFM 
populations are very high, is to integrate 
either chemical rotational scheme with 
pheromone mating disruption (MD) 
products to reduce high populations 
rapidly.  I have used this approach in 
several grower orchards during the last two 
years and have reduced high populations of 
both species to very low levels, even during 
the first year.  Depending on the 
population density of CM/OFM and the 
effectiveness of the combination of MD 
with either rotational scheme, I found the 
need for fewer insecticide applications for 
these pests, especially where growers have 
used MD for one or more years. 
 

     Before deciding on what chemical 
products to use and in what rotation 
scheme, fruit advisors and growers also 
need to assess what other pests may need 
to be controlled during a given application, 
and whether the product of choice also 
impact these other pests.  For example, 
Voliam Flexi, which contains two active 
ingredients ð thiamethoxam and 
chlorantraniliprole ð as part of the mixture, 
can control green aphids and CM/OFM/
leafrollers. For a complete listing of the 
spectrum of pest activity for all the 
products listed in this paper, please refer to 
the label of a product or to the efficacy 
tables in the Penn State Tree Fruit Production 
Guide (pp. 210-214). 
 

Final Ideas and Thoughts 
 
     I offer some other ideas to control CM 
and other pests in orchards.  We have used 
RimonÈ 0.83EC at 75-100 DD following 
CM biofix as an ovicide to control the first 
eggs deposited by CM females (Fig. 1).  
Using this approach will allow a delay in the 
timing of the above products until 
approximately 350 DD.  Another approach 
that we have researched with great success is the 
use of a granulovirus (i.e., Cyd-XÈ or 
CarpovirusineÈ) applied during the first generation egg hatch period of CM (i.e., 225-700 DD) in conjunction with a MD product that 
affects the mating behavior of both CM and OFM.  Using this approach for the past five years has substantially reduced some serious CM 
populations and allowed for significant reductions in the overall insecticide program for CM. 
 

     Also, it is extremely important that growers achieve THOROUGH  coverage to get the most activity from all of the above products ð 
remember for all targeted pests (i.e., especially CM, OFM and leafrollers), the primary route of exposure to these products is through 
ingestion.  If thorough coverage is not achieved, the desired level of control will likely not be attained.  
 

     In 2010, we now have available a number of highly effective products to add to our arsenal of tools for pest management.  I highly 
encourage growers to use these products carefully and sparingly so we do not lose any of them to resistance over the long-term.  If more 
detailed information is needed regarding the above products or management approaches, please contact Larry Hull at lah4@psu.edu. 
 

 

Fig. 1 Approximate timing options (A,B) for integrating various insecticide classes on 
apple for the control of codling moth. Please refer to the text for further explanations.  
Neonic. = neonicotinoids (AssailÊ, CalypsoÊ), OP = organophosphates (azinphosmethyl, 
ImidanÊ, etc.) 

mailto:lah4@psu.edu
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INSECT BYTES 
     Drs. Greg Krawczyk and Larry Hull, Penn State FREC Entomologists  
 

Petal Fall Insect Pest Control 
Despite the unusual weather pattern this spring, the application of insecticides during the petal fall period remains 
one of the most important treatments.  The pest complex of Oriental fruit moth (OFM), plum curculio (PC), Euro-
pean apple sawfly (EAS), oblique banded leafroller (OBLR) and redbanded leafroller (RBLR) should be controlled 
at this time by applying broad-spectrum insecticides (organo-phosphates; or neonicotinoids (Assail, Calypso); or 
Avaunt).  Older neonicotinoids (Provado, Actara) applied at the petal fall timing will provide excellent control of 
aphids and leafminers, but they will not control many other pests (although Actara does have activity against PC).  

If only leafrollers, OFM and leafminers are the intended target(s), then an application of Intrepid, Proclaim, or Rimon will also be very 
effective.  Agri-Mek applied at petal fall, with a penetrant (e.g., oil), offers excellent control of ERM and STLM, and fair to good control 
of WALH.  Agri-Mek should be applied before the leaves harden off, generally within about 10 days of petal fall.  Other acaricides such 
as Acramite, Envidor, Portal, Kanemite, Nexter or Zeal, although registered mainly for summer mite control can also be considered for 
mite control at this time of the season.  The ovicidal acaricidesñApollo, Onager (Savey)ñcan be applied during the petal fall to first 
cover period.  Please see the Pennsylvania Tree Fruit Production Guide (http://agsci.psu.edu/tfpg) for rates of all products.   

 

Codling Moth Management for 2010 
This past week (week of April 19) we started to see individual codling moth males in pheromone traps.  This is about two weeks 

earlier than last year.  Despite this early start, we are not sure if this will be our official CM biofix date.  Flight of individual moths does 
not constitute the establishment of biofix.  We will hold the decision about the CM biofix until we see continuous and sustained moth 
presence in traps.  With the possibility of colder weather in our local forecast, the presence of those early individual moths may not meet 
the criteria for establishing biofix.  For our location in Biglerville during the past 10 years, biofix for CM occurred between May 1 and 
May 9 and averaged around May 5. 

 

The featured article in this issue of Fruit Times provides a very detailed overview of newly registered insecticides and their positioning 
for control of various fruit pests.  If your plan is to use insecticides for CM control this year, your choice of products should depend on 
the stage of CM you wish to target.  Applications of products that possess ovicidal activity (i.e., affect the eggs) should be made as fol-
lows:  RimonÈ (20-30 fl oz/acre) ð apply within 100-125 DD following biofix and repeat the application 14 days later; IntrepidÈ (16 fl 
oz/acre) ð apply within 150-175 DD after biofix and repeat 14 days later.  Insecticides that target the hatching larvae (i.e., 250-350 DD 
after biofix) are as follows:  organophosphates, various neonicotinoids (e.g., AssailÈ, CalypsoÈ, ClutchÈ), AvauntÈ, AltacorÈ, BeltÈ, 
TourismoÈ, DelegateÈ and Voliam FlexiÈ.  

 

Growers looking for a different approach for the control of CM can consider using CM mating disruption and codling moth granu-
losis virus (CpGV) (i.e., Carpovirusine and Cyd-X).  For CpGV products to effectively control CM larvae, the virus must be ingested by 
the feeding larvae.  After ingestion, the larvae will continue to feed for a couple of days before the virus kills them.  CpGV products are 
fairly short residual (i.e., 5 to 7 days), thus they need to be reapplied more often than conven-
tional insecticides.  Growers will likely need 4 to 5 applications per generation depending on the 
length of the egg hatch period, the severity of the populations and weather conditions.   

 

Please do not forget to use pheromone traps to monitor adult pest populations in your or-
chards. The traps are very important for setting biofix, determining the seasonality of adult 
flight, and they can estimate the relative adult population density in the immediate area. (See the 
feature article in the March issue of Fruit Times.) 

 

Mating Disruption Options for Control of Codling Moth 
and Oriental Fruit Moth 
Mating disruption treatments for codling moth and Oriental fruit moth should either al-

ready be in place in orchards or be initiated at this time.  For the control of OFM, hand applied 
mating disruption materials generally should be placed in orchards before the beginning of the 
flight of the first generation (for the 140 day dispensers:  Isomate Rosso or CheckMate OFM) or 
at the later timing so the application will provide OFM disruption until the predicted harvest of 
the fruit (i.e., make the application at the beginning of the second generation flight (Isomate M-
100)).  The Isomate CTT (controls CM only), Isomate CM/OFM TT Combo and CheckMate 
Duel (both materials control CM and OFM at the same time) products are commercially available and very effective for the disruption of 
both species.   

 

To achieve the best results from your CM MD program, the dispensers have to be placed as high in the tree canopy as possible.  
With most of the moth activities occurring in the upper part of the tree canopy, lower placement of the dispensers could result in much 
lower efficacy of the treatment.  Also, it is very important that you place pheromone traps in trees to monitor the success of your mating 

http://agsci.psu.edu/tfpg
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disruption program.  Recently we have completed a number of studies with a new lure from Trece Inc. to monitor CM in mating disrup-
tion blocks.  The lure is called a codling moth DA Combo (CM DAC lure).  It contains both the sex pheromone ð that released by the 
females to attract the males ð and a kairomone (i.e., a plant-derived chemical volatile [i.e., pear ester]) that attracts both male and female 
moths.  In orchards with mating disruption we recommend at least one trap per five acres with no less than one trap per 10 acres to de-
termine the success of your CM or OFM mating disruption program. 
  

       Pear Psylla Monitoring 
Usually at the petal fall timing, all stages of pear psylla (i.e., eggs, nymphs and adults) are present on infested trees.  For proper moni-

toring during the petal fall period, at least 10 leaves per tree (5 spur and 5 recently expanded shoot leaves) on a minimum of five trees per 
block should be examined.  The action threshold is 0.5 nymph per leaf.  The application of Agri-Mek (20 fl oz/acre) still remains one of 
the best PP control options at petal fall to PF + 10 days.  A penetrating surfactant (i.e., a summer oil at 1% concentration) is a necessary 
addition to Agri-Mek in order to provide the best residual control.  This spray should be applied in at least 100 gal of water per acre.  Af-
ter this window, Agri-Mek may not provide control that is as effective.  Actara, Calypso, Centaur, Delegate, Movento, Provado and Nex-
ter also can be used at this time if additional control options are needed.  Another option for PP control is the use of kaolin clay Sur-
roundÈ.  If good coverage is achieved, Surround (applied at 25-50 lb/acre) can represent a very effective additional tool for PP control. 

 
 

 
Insect Pest Seasonalities 
 

2010 season weekly capture of adult moths in pheromone traps located at 
Penn State FREC Biglerville, PA (Adams County): 
 

Species         3/25       4/01    4/08     4/15    4/22 
RBLR                   5         38        59        27             8 
STLM                   0            1     577      449          86    
OFM                   -            0        44        83         62 
CM                    -           -          -          0            1 
TABM                 -            -         -          0             0 
LPTB                  -            -           -          0             0 
 

Key to acronyms:  RBLR - redbanded leafroller; STLM - spotted tentiform leafminer; OFM - Orien-
tal fruit moth; CM ς codling moth; TABM ς tufted apple bud moth; LPTB ς lesser peach tree 
borer. 
 

 
 
 
 
Degree-Day Table 
 

Accumulated degree-days base 43ÁF from Jan 01 for each reported year (courtesy of SkyBit, Inc.).  The accumulated degree-
days for the last date of the current year (May 05) mentioned in the table are 
based on the weather forecast. 

 

Site/Date                      3/31    4/07   4/14   4/21   4/28   5/05 
Biglerville, 2010           194      334     412     486     562     648 
Biglerville, 2009           157      210     242     305     439     548 
Biglerville, 2008           137      178     255     355     472     552 
Biglerville, 2007           213      249     259     290     394     510 
Biglerville, 2006           194      258     338     447     514     625 
Biglerville, 2005             99      164     241     343     400     477 

 
Rock Spring, 2010        141      277     342     408     463     528 
Rock Spring, 2009        116      156     173     226     349     431 
Rock Spring, 2008           61       88     146     240      352     421 
Rock Spring, 2007         147     189     192     218     300     398 
Rock Spring, 2006         129     176     247     342     388     504 
Rock Spring, 2005           52       92     172     264      298     351 

 

 

The IPM Decision-Making Process 
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Resources on Upcoming Weather Patterns 
Dr. Rob Crassweller, Penn State Department of Horticulture 

 
     With this early spring it seems the weather was on everyoneõs mind. At the beginning of March most of us thought we were in good 
shape with our orchard tasks. We anticipated that spring was not imminent and that we would have enough time to finish pruning, get 
sprayers ready and arrange for bees for pollination. WRONG! We had record temperatures at the end of March and beginning of April. 
Actually, the entire month of March produced above average temperatures. Many growers have commented that they cannot remember 
such an early bloom development period. This phenomenon brings up the need to be able to get a better understanding of upcoming 

weather patterns.  
 

National Weather Service Climate Prediction Center 
     There is a web site from the National Weather Service (NOAA) that has some useful 
information you may want to follow. The URL is http://www.cpc.noaa.gov/.   
It contains maps of the U.S. and Canada showing the 6 to 10 day outlook for 
temperature and precipitation. There are also maps for the 8 to 14 day, one month and 
three month outlooks. The site contains other interesting maps and data related to 
temperatures, precipitation, El Nino and La Nina. Later in the growing season you can 
follow drought conditions.  
 

Pennsylvania Pest Information Platform 
     Another web site you might consider following is the PA PIPE site. This is the 
Pennsylvania Pest Information Platform for Extension and Education at http://pa -
pipe.zedxinc.com/cgi-bin/index.cgi. You can follow degree day accumulation, weed 
emergence, apple scab, fire blight and numerous insect emergence data across the state. 
There is also an accumulated degree day map that currently shows we are anywhere from 
100 to 300 degree days ahead of normal for this time of year. 

Spring 2010 Orchard Disease Synopsis 
            Dr. Henry Ngugi, Penn State FREC Plant Pathologist 

 

Apple scab pressure is moderate to high so far this year. 

 The scab fungus survived very well in the snow cover. 

Spore counts are very high and the primary infection period is expected to be longer 
than in typical years. 

Powdery mildew pressure has been quite high so far. A strong primary scab program 

 that includes a full rate of a sterol inhibitor (SI) fungicide should take care of powdery 
 mildew. 

Except for orchards/blocks with resistant scab populations, Rally is still an excellent 
fungicide for powdery mildew control. 

Fire blight pressure has been moderate to high depending on cultivar and the level of 

  disease last year. 

Cool weather the last two weeks has created a long bloom period for certain cultivars 
(e.g., Rome and Gala). 

Additional streptomycin sprays are required to protect cultivars with protracted 
bloom 

For shoot blight control, Apogee is most effective early (3 to 4 inches of shoot growth) rather than later (6 to 8 inches 
of shoot growth). Two applications (8-12 oz/100 gal) are generally sufficient in apples, but please refer to the product 
label for details. 

Cedar apple rust pressure has been high with more than 20 infection periods recorded, but it is coming to an end. 

Bacterial spot cover sprays on peach start at shuck-split. 

We recommend oxytetracycline for the first three covers before rotation with low rates of labeled copper products. 

Do not spray copper when rapid drying of the spray solution is unlikely. Damage from copper is likely to occur the 
longer the spray remains in solution form on the foliage.. 

http://www.cpc.noaa.gov/
http://pa-pipe.zedxinc.com/cgi-bin/index.cgi
http://pa-pipe.zedxinc.com/cgi-bin/index.cgi
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Carbohydrate Status and Thinning Decisions 
Dr. Jim Schupp, Penn State FREC Pomologist 

 

     Chemical thinning applications are probably the most important single spray in a season. Small fruit do not have a strong market and the 
effects of less return bloom following a heavy crop can affect overall profitability. 
 

Basic Principles of Thinning 
     Current thinking suggests that the susceptibility of fruit to chemical thinners is affected by the carbohydrate status of the tree. When 
carbohydrates are in abundance it is more difficult to thin. Conditions such as cloudy weather and high nighttime temperatures, adversely 
affect the carbohydrate reserves, and make trees easier to thin. Weather conditions 24 hours before and 72 hours after the application of the 
growth regulator thinners (NAA, NAD, 6BA) are thought to be more important than actual fruit size at the time of application. The 
significance for applicators is that if they are faced with applying a thinner when weather conditions are cold because the fruit is at the ideal 
size, we recommend delaying the application until more favorable weather is expected. This suggestion applies to the range of fruit size 
between 5 mm and 17 mm. Along with the effects of weather, certain materials can be more effective at different fruit sizes. NAA materials, 
Sevin, and Vydate can be effective from petal fall to fruit sizes of 20 mm. NAA materials, however, should never be applied to Spur 
Delicious fruit when the size is above 9 mm in diameter. Applications above 9 mm in diameter result in excessive production of pygmy 
fruit. Certain materials should not be mixed together on certain varieties. Do not make applications of 6BA and NAA materials to the same 
trees of Delicious or Fuji. The combination of these two can result in excessive formation of pygmy fruit. 
 

General Apple Thinning Guidelines 
     Chemical thinning increases fruit size and enhances return bloom. Many factors influence fruit thinning and the orchard manager will 
need to consider all these factors when deciding how to chemically thin.  
Å Use chemical thinners only in blocks where bloom density and pollination were adequate to set an excessive crop. 
Å First key to making the right call on thinning: accurate assessment of initial set. 
Å Second key: understanding the role of light and temperature and getting an accurate weather forecast. 
Å Sunny weather: harder to thin. Heavy clouds for 2 to 3 days: easy to thin. 
Å Cool weather (below 65ÁF): less thinning. Hot weather (above 80ÁF): more thinning. 
Å ò2X4óñThe temperatures and sunlight on the 2 days before, and the 4 days following the thinner spray are the most crucial. 
Å Use fruit diameter as a centering date, but the best timing is a blend of temperature, light and fruit diameter. 
Å 6BA (MaxCel, Excelis Plus) is not very effective when the temperature is below 68ÁF. 
Å Carbamates (Sevin and Vydate) are still somewhat effective in suboptimal temperatures. 
Å NAA also has some thinning activity when temperatures 

are suboptimal, but this increases the chances of 
mummies and pygmies. 
Å Mummies and pygmy fruits can result from postbloom 

sprays of certain thinners (NAA and 6BA), and this risk 
rises with increasing chemical rate and with later thinning 
timing. 
Å All thinners work best when temperatures are in the 70s, 

and all chemistries have the potential to overthin when 
temperatures are in the mid- to high 80s. There is no 
òsafeó thinner at high temperatures. 
Å Adding carbaryl in a tank mix with NAA or 6BA increases 

thinning response. Adding oil at 1 quart per 100 gallons 
of a finished spray mix boosts efficacy of all thinners. 
Å Varieties once considered chemically hard to thin (Golden 

Delicious, Gala, Fuji) may not be hard to thin with a 
6BA/ carbaryl tank mix. 
Å For most effective thinning, no less than 100 gallons of 

water per acre should be used for adequate coverage, and 
sufficient wetting time must be allowed to permit foliage to absorb the thinner. 
Å Use extra caution if freezing temperatures occurred during bloom. Delay thinning until you are certain that fruits are growing. Consider 

reduced rates of chemical thinner in this circumstance. 
Å Trees less than five years old are more apt to be overthinned. 
Å Be sure to leave several nonsprayed trees so that you can check the results of using thinners. 
Å In some instances, it may be desirable to remove all fruit from the trees. In such cases, a mixture of 15 ppm NAA, 2 pints of Sevin 

XLR, and 1 pint of spray oil per 100 gallons of water applied at petal fall is effective. 
 
     While chemical fruit thinning is not an exact science because of differences among orchard blocks, cultivars, sites and years, 
the materials are standard. For a discussion of specific materials and rates used in thinning, please refer to the 2010-2011 Pennsylvania Tree 
Fruit Production Guide at: http://agsci.psu.edu/tfpg. 
 


