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Evaluation of the Use of Two Full 
Rates of ReTain on Preharvest Drop 
and Fruit Quality of Honeycrisp at 
Harvest and Following a Period of 
Cold Storage, 2017
Duane W. Greene and James Krupa
Stockbridge School of Agriculture, University of Massachusetts Amherst
 Three of the most popular apples grown in the 
New England are McIntosh, Honeycrisp, and Gala but 
unfortunately the time of ripening of these is nearly 
identical.  Two other popular varieties Macoun and 
Cortland ripen very soon after.  Delay in normal harvest 
of any of these varieties due to diffi  culties in harvest 
management can result in the harvest of poor quality 
fruit that have reduced storage potential.  Based on re-
cent experience and success using high rates of ReTain 
we have shown that we can use two full rates of ReTain 
(two 333 g pouches/acre) on McIntosh and Cortland 
to improve overall quality of late-harvested fruit, and 
in the case of McIntosh achieving eff ective control of 
preharvest drop. 
 Honeycrisp and Gala are two varieties that have 
national importance and consequently the demand 
for these varieties is increasing.  These two variet-
ies also are relatively low ethylene emitters and as a 
result lower rates of ReTain (1/3 to 1/2 of a pouch) 
are generally used to minimize the delay in red color 
development.   ReTain is used primarily on Honey-
crisp to delay preharvest drop whereas it is applied to 
Gala to slow ripening and reduce stem-end cracking.  
 Pick-your-own is a method of sales that is promi-
nent in New England and is an important component 
in many growers’ business plan.  Sales on weekends 
in late September and in the fi rst 2 weeks in October 
are extremely important, and success during these later 
weekends in the fall often makes the diff erence between 
a successful season and one far less profi table. There-
fore, it would be very benefi cial to have fruit of both va-
rieties on the tree for pick-your-own late into the season. 

 Last year we did a nonreplicated experiment with 
both Gala and Honeycrisp where we treated with a split 
application of two full rates of ReTain in late August and 
early September.  Fruit were harvested on Columbus 
Day, at the end of second weekend in October.  The 
fruit quality was very good and we concluded based 
on the quality of fruit that this approach to handling 
these varieties was very positive and had potential.  The 
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delay in red color development did not appear to be a 
problem at harvest and the high fruit quality of both 
varieties in late September and into October.  Observa-
tions made over the past 5 to 6 years has been by using 
high rates of ReTain (one application of 2 pouches  or 
two split applications of 1 pouch each time) slows down 
maturity and allows apples to ripen later in the season 
when the weather is invariably more favorable for red 
color development. The additional time on the tree also 
improves the eating quality of these later harvested fruit.
 In 2017 we decided to do a full evaluation using 
two full rate application of ReTain (2 pouches/acre) on 
Honeycrisp and evaluate fruit quality periodically from 
the time Honeycrisp are normal harvested until Colum-
bus Day.  We were also concerned about the postharvest 
potential of fruit harvested at the end of the second 
week in October.  Once harvested, how long would it 
be possible to store the fruit and still have high quality 
fruit to sell?  Was the fruit still saleable?  A concern 
was that late harvested Honeycrisp are more prone to 
develop soft scald in storage than fruit harvested early. 

 Therefore, harvested fruit were conditioned by 
keeping them at room temperature (60° F) for 5 days 
prior to placing them in air storage at 32° F. All remain-
ing fruit on the treated trees and the control trees were 
harvested, placed in air storage and evaluated after 6 
weeks and 13 weeks.    

Materials & Methods

 In a block of 8-year-old Honeycrisp/M.9, 10 groups 
of trees containing two to three contiguous trees were 
selected and marked.  These groups were further paired 
by crop load and proximity in the row into 5 blocks 
(replications) containing 2 groups of trees.  Within 
each replication one group was randomly chosen to 
serve as the untreated control where no ReTain spray 
was applied and the second group of trees was sprayed 
twice with ReTain, fi rst on August 21 and again on 
September 7 with one pouch of ReTain (333g) per acre 
applied using a commercial airblast sprayer at the TRV 
volume of 100 gal/acre. Silwet L-77 was included in the 

tank at a rate of 0.05 
% (v/v). One tree in 
each block was des-
ignated as the drop 
tree and no fruit were 
harvested from that 
tree during the ex-
periment.  One tree in 
each block was des-
ignated as the sample 
tree and all fruit were 
harvested from that 
tree.  On September 
5 all dropped fruit 
were picked up under 
the drop trees and 
then twice weekly, 
fruit were picked up, 
counted and recorded 
until the experiment 
was terminated in 
October.  At the end 
of the experiment all 
fruit were harvested 
from the drop trees 
and counted to allow 
calculation of cumu-
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lative drop.  
 A 15 apple sample was harvested from each sample 
tree on Sept. 15, 25, Oct. 5 and 12.  Fruit were taken to 
the lab where they were subjected to a standard fruit 
quality evaluation. They were weighed and the surface 
red color was estimated to the nearest 10%.  The inter-
nal ethylene was determined on a 10 fruit subsample 
by extracting a 1 ml gas sample from the core of each 
apple and injecting it into a gas chromatograph.  Internal 
ethylene was measured and recorded with the aid of a 
digital integrator.  The 
percent climacteric fruit 
was determined by not-
ing the number of fruit 
in the sample that had an 
internal ethylene content 
of 1 ppm or more. Flesh 
firmness was taken on 
these fruit by making 2 
punctures on each apple 
with a pressure tester 
using an 11 mm head.  
Juice collected during the 
fi rmness test was mea-
sured for soluble solids 
contents using a digital 
refractometer.  Fruit were 
then cut at the equator 
and dipped in an iodine 

solution and evaluated using the Cornell Generic Starch 
chart using a scale of 1 (immature)  to 8 (over mature).  
One bushel of fruit was harvested from each block and 
placed at room temperature for 5 days.  Following this 
conditioning period all fruit were placed in air storage 
at 32° F for later evaluation.  On November 20, 6 weeks 
after fruit were placed in storage, fruit were evaluated 
for storage disorders and then returned to the storage.  
Fruit were again removed from storage on January 4, 
after 13 weeks after being placed in storage.  At this 
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time fruit were pressure tested as 
previously described.  The remaining 
fruit in each box were reevaluated for 
development of storage disorders.

Results & Discussion

 Honeycrisp is a variety that 
can have severe preharvest drop 
problems in some years.  Results in 
this experiment showed convinc-
ingly that preharvest drop can be 
controlled with the two applications 
of ReTain well into October (Figure 
1).  At the end of the experiment 
(October 12), cumulative drop on 
ReTain-treated trees was 11.8 per-
cent whereas cumulative drop on the 
control trees it was 45.6%.  The 2017 
season was not a severe drop year for 
Honeycrisp.  However, these data 
show that by using the high rates of 
ReTain, losses due to preharvest drop 
can be held to a minimum through 
periods where preharvest drop is 

often severe during the last half of 
September.  These data also confi rm 
observations made over many years 
and that is that if preharvest drop can 
be controlled until later in the fall, 
environmental factors change result-
ing in less drop.  The ReTain certainly 
did control drop during the heavy 
drop period from Sept 15 to Sept 28, 
a period of time when preharvest drop 
can be substantial.  Even though the 
check fruit were ripe, based upon the 
climacteric data, they did not drop in 
October at the rate they did earlier.  
The degree of drop control demon-
strated in this experiment should 
provide growers with piece-of-mind 
during September when drop can be 
severe. 
 Fruit quality information 
collected over the course of the ex-
periment is illustrated in Table 2.  The 
data shown for each parameter rep-
resents the mean of the four harvest 
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dates and the ANOVA includes all 
harvests dates.  With the exception 
of fruit weight, ReTain signifi cantly 
infl uenced all parameters evaluated.  
 Flesh fi rmness is signifi cantly 
aff ected both by ReTain and harvest 
date.  We have not evaluated Honey-
crisp over such a long period and we 
are surprised at the seemingly fast 
rate of decline of fi rmness with time, 
especially in October (Figure 2).  
ReTain delayed the loss of fi rmness 
of Honeycrisp.  If one compares the 
fi rmness of control fruit on Sept 15 
and ReTain treated fruit in October, 
they are essentially identical.
 The extent of starch degradation 
in the harvested fruit is a measure 
frequently used to assess the stage 
of ripening of fruit. If one compares 
the starch rating of control fruit on 
September15 with ReTain treated 
fruit in October the starch rating 
of treated fruit is lower, 7.8 vs 6.9 
and 7.3 (Figure 3).  An alternative 
method to assess the stage of ripen-
ing, and one that is often considered more defi nitive, is 
to measure internal ethylene.  Fruit with 1 ppm internal 
ethylene are frequently considered climacteric (Figure 
4).  Fruit treated with ReTain have a similar percent of 
climacteric fruit on the last harvest date as control fruit 
had on the fi rst harvest date.  These data present a very 
compelling case to suggest that the stage of ripening of 
ReTain-treated fruit in October (Oct 12) is comparable 
to fruit quality of untreated Honeycrisp at the initial 
(normal) harvest time on Sept. 15.   
 An objective of this experiment was to determine if 
quality Honeycrisp with acceptable red color could be 
harvested in October.  If one compares the percent red 
color of the untreated fruit on September 15 with the 
color of treated fruit on October 5 and 12 the red color 
is similar if not identical (Figure 5).  If one compares 
red color development of the ReTain treated fruit with 
control fruit at similar stage of maturity it clearly shows 
that ReTain does not decrease red color but rather these 
fruit have a very similar amount of red color when one 
compares red color at comparable stages of maturity.  
In October treated fruit did have very good color and 

thus we conclude that a reduction in red color develop-
ment would not be a problem in October on Honeycrisp 
treated with high rates of ReTain.
 Although no taste evaluation was done in this in-
vestigation, we did taste the fruit.  
Honeycrisp harvested in October were diff erent, both 
treated and untreated.   Honeycrisp is normally charac-
terized at harvest as having noticeable acidity.  Although 
not measured late harvested Honeycrisp appeared to 
have a reduced acidity level compared with untreated 
fruit harvested on September 15.  Several tasters com-
mented on this.  The treated Honeycrisp had excellent 
quality with good taste and attractive appearance.  We 
considered these were the best Honeycrisp harvested 
on the farm in 2017.    Initial observations were 
made after 6 weeks in storage (Table 2).   Fruit quality 
of ReTain-treated fruit after 6 weeks in storage was 
considered acceptable (Table 3).  There was a small 
but statistically nonsignifi cant amount of soft scald 
and fruit cracking on treated fruit.  Treated fruit were 
of acceptable quality and we could say that the treated 
fruit could be kept safely in storage for 6 weeks (until 
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must be checked in the future.  As 
was observed in the earlier storage 
evaluation, control fruit control were 
not of acceptable quality at the time 
of evaluation with a large amount of 
skin cracking and increased fruit rot.  
Fruit look “old” and the fruit taste, 
fi rmness and texture were unaccept-
able. 

Summary

 The results of this investiga-
tion demonstrated quite clearly that 
the use 2 pouches of Retain per acre 
(666 g total) is a viable option for 
growers who wish to delay harvest 
of Honeycrisp until October.  First, 
growers who wish to have quality 
Honeycrisp on the tree into October 
for the pick-your-own customers and 
second as a vehicle to manage har-
vest when too many fruit of diff er-
ent varieties ripen at the same time.  

ReTain-treated fruit in October had nearly identical 
quality if not identical quality as untreated Honeycrisp 
that were harvested during the normal harvest period on 
15 September.  If a grower wishes to manage harvest by 
deferring harvest of Honeycrisp until October then this 
option appears to be an attractive one as well.  The drop 
control into October was excellent and fruit quality was 
comparable to fruit harvested on untreated trees earlier.  
If a grower chooses this option it is our suggestion that 
these fruit should not be put in long term storage. 

Thanksgiving).  Untreated control fruit were starting 
to show rot and signifi cant cracking and we consid-
ered the quality of these fruit to be marginal at best. 
A second evaluation of stored fruit was made after 13 
weeks in storage.  Flesh fi rmness of treated fruit was 
deemed unacceptable (10.3 lb).  However, they showed 
a signifi cant increase in soft scald, and an increasing 
amount of skin cracking.  The increase in soft scald was 
not expected due to the fact that maturity was delayed 
relative to the untreated control.  This observation 
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 The Spice of Life, International Fruit 
Tree Association Trip to New Zealand
Gary Mount
Terhune Orchards, Princeton, New Jersey 

 I am writing this as I return from an apple growers 
trip to New Zealand.  That is what we do—go look at 
orchards.  Annually, I meet with other apple growers to 
visit and analyze apple orchards around the world.  This 
year the trip was in the southern hemisphere where we 
saw not only orchards, but Apples! Lots of apples—it 
is harvest time in New Zealand.  We looked at how the 
trees were growing—height, row spacing, tree width, 
spacing between trees, the types of rootstock used—all 
sorts of fascinating things like that.  Well, at least they 
are interesting to an apple grower, but this year there 
was an added treat.  There were lots of diff erent new 
varieties of apples.  And varieties add spice to the life 
of a farmer.  Diff erent varieties of fruits and vegetable 
can diff er in taste, color, shape, size, fi rmness, keeping 
qualities, texture—the list goes on. In the apple busi-
ness, especially the wholesale export apple business of 
New Zealand, having a desirable apple variety to sell 
can make the diff erence between success or failure of 
an orchard.
 New Zealanders (Kiwis) are leaders in the world in 
discovering and developing new apple varieties.  The 

fi nd some by means of 
controlled cross breed-
ing of two known va-
rieties.  The pollen of 
one apple is used to 
fertilize the fl ower of 
another apple.  Usu-
ally this is done with a 
camel’s hair brush.  The 
seeds of the resulting 
apple are planted and 
the new trees are care-
fully observed.  It is a 
slow, exacting process 
but, with luck, there is 
sometimes a great new 
apple variety.  Other 
varieties occur either 

as a naturally occurring mutation of a fruit bud or as a 
mutation of a whole limb.  The usually happens in the 
orchard of a grower who is sharp-eyed enough to real-
ize what is happening and smart enough not to prune 
off  the wood the next winter.  After a year or two of 
observation, the grower contacts a tree fruit nursery to 
see if there is any interest in propagating the new apple.
 New apples that I saw had names like galaxy, 
smitten, rockit, piqua-boo—well, Kiwis are better at 
growing than naming.
 The apple growers group, the International Fruit 
Tree Association, last visited New Zealand 18 years ago.  
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New Zealand has a small population and must export all 
their apples—traditionally to Great Britain.  The main 
apple was Cox’s Orange Pippen which was a favorite of 
the Brits but not really marketable to anyone else. Taste 
buds are very regional.  When we visited back then, the 
Kiwi apple industry was in trouble.  Great Britain had 
joined the European union and lower cost apples from 
France and Germany had taken the New Zealander’s 

market.  The Kiwis were left with 
apples that were difficult to sell 
elsewhere in the world.  In the last 
20 years, they have rebuilt their 
industry with breeding and develop-
ment of new varieties specifi cally 
chosen for the Asian markets which 
were relatively nearby, becoming 
more prosperous and hungry for 
apples. The taste buds of China, 
Korea, Japan, Vietnam and others 
are looking for apples that are large, 
red and very sweet.
 As orchards were replanted, 
New Zealand adopted new tech-
niques and new rootstocks.  They 

learned how best to use their abundant sunshine and 
long growing season to advantage.  Their shipping and 
marketing system is tops.  Production is high, quality 
is excellent and profi ts are even better.  Many of their 
new ideas ca e from our apple growers organization, the 
IFTA, which has been steadfast in the free exchange of 
information over the past 60 years.  We fund research 
in better apple growing (I am the chair of the research 
committee) and hold annual conferences at fruit grow-
ing locations around the world.  As visitors, we were 
met by very friendly Kiwi fruit growers.  We shared 
a common passion and our histories have been their 
histories.
 Farmers’ excitement over new varieties does not 
stop with apples—far from it.  Every farming endeavor 
is a constant search for better varieties.  Not just food 
crops but all other farmed crops and animals (in live-
stock production, substitute “new breed” for “new 
variety”). 
 And then there is the coconut.  On the way home 
from my new Kiwi friends, Pam and I visited Mike and 
Angelina McCoy in Hawaii.  We know Mike from when 
we served as Peace Corps volunteers 50 years ago.  We 
were on a small Pacifi c island—smaller than my father’s 
farm—in Micronesia called Satawal.  Pam and Mike 
were teachers; I was an agricultural agent.  I specialized 
in coconut culture—important because coconuts were 
the life sustaining crop of the island.  One thing the 
islanders wanted was help with—you guessed it—new 
varieties.  An improved variety can produce a better 
crop simply by virtue of its genetic makeup.  Better 
coconuts (size, shape, weight, taste, etc.) can grow from 
the same sun, air, soil and water just by being a better 
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type of coconut.
 The Satawal 
coconuts were 
small.  When 
husked, the nut 
was about the 
size of a ten-
nis ball.  I was 
able to bring in 
a new variety that was not only a good growing plant, 
but which had a much larger coconut.  When husked, 
they were larger than a large grapefruit.  We set the 
nuts, which are really coconut seeds, out in a nursery 
and when they sprouted, we planted the best-looking 
ones.  When I was there, we replanted about half of the 
island.  Our three years’ time in the Peace Corps came 
to an end before any results were visible.  However, 
Pam and I were able to visit about 20 years ago—one 
week of travel in each direction.  We attended the or-
dination of one of Pam’s students as a catholic priest.  
The island had lots of coconut, large coconuts.  As the 
trees that I had planted matured, the Satawalese took the 
nuts and replanted the rest of the island!!  One of my 
happiest moment ever was when I overheard a visitor 
from another island ask “Where did the Satawalese get 
such large coconuts?”
 We had such a nice visit in Hawaii with Mike 
and Angie and also three other returned Peace Corps 

volunteers who had served on the same small islands 
during the time we were there.  We were last together 
50 years ago.
 It became time to head back to Terhune Orchards.  
One of the fi rst crops that will be ready for picking are 
strawberries and I need them uncovered, weeded, fertil-
ized and ready to grow.  Later this year we will plant 
a new strawberry fi eld and will include a terrifi c new 
variety, Rutgers Scarlet.  It has big berries, nicely red 
and good tasting.  They will be ready to pick in May 
of 2019.  New varieties are the spice of this grower’s 
life. 

 For more info on Rutgers 
Scarlet Strawberry see:  https://
news.rutgers.edu/news/better-
tasting-strawberry-developed-rut-
gers-makes-its-debut/20150510    
and https://www.youtube.com/
watch?v=oJaIP8fC8mY  Photo of 
Rutgers Scarlett strawberry from 
Peter Nitzsche.
 Editors Note:  This article 
was originally printed in Terhune 
Orchard News, the newsletter of 
Terhune Orchards,  https://terhune-
orchards.com/



Hor  cultural News, Volume 98, Summer, 2018 11

 
 
 

   

 

 

 

 

 

 
P. 303-469-9221 

agbio@agbio-inc.com 
www.AgBio-Inc.com 

  Stink Bug Traps 
Brown Marmorated and Native Bugs 

 
Insect Traps and Lures  

Plum Curculio Trap Tree Control,  
Codling & Oriental Moth, Cranberry 

Pests, Black Stem Borer, Others                      
   

Honey Bee Lure 
Attract Bees - Increase Pollination 

 
Predalure attracts beneficials  

Oriental Beetle MD 
Mating Disruption 

Fruit Crops & Ornamentals 
 

    Prestop  
   New Biofungicide Impressive 
Activity. Foliar/Root Diseases 

 
Avex 

Bird Control.  Apply by ground or 
air.  Cherries, Blueberries, Sweet 

Corn, other crops 

Committed to the Environment and Green Technology 
Since 1990 

Eco-Friendly Insect, Disease, Bird Control  
University/USDA tested 

P
EA

C
H

ES
Still 

growi
ng

stron
g!

Delaware & California Grown 
Certified Peach Trees. 
Order Now for Spring. 

Adams County Nursery, Inc. • Aspers, PA 
(800) 377-3106 • (717) 677-4124 Fax 

Website: www.acnursery.com • Email: acn@acnursery.com

Still 
growi

ng

stron
g!

https://www.acnursery.com/
http://www.agbio-inc.com/


Hor  cultural News, Volume 98, Summer, 201812

‘Rutgers Scarlet’TM Strawberry
Peter Nitzsche and William Hlubik
Rutgers Cooperative Extension, New Jersey Agricultural Experiment Station

 ‘Rutgers Scarlet’TM (U.S. Plant 
Patent #27,587) is a short day straw-
berry (Fragaria x ananassa) cultivar 
released from the Rutgers New Jer-
sey Agricultural Experiment Station 
breeding program in 2015. Dr. Go-
jko Jelenkovic developed ‘Rutgers 
Scarlet’TM through traditional plant 
breeding methods in 1999. ‘Rutgers 
Scarlet’TM is a seedling of a hand pol-
linated cross and was selected for its 
vigorous plant growth, productivity 
and high fruit quality.

Plant & Fruit Characteristics

 ‘Rutgers Scarlet’TM plants have 
a vigorous upright growth habit and 
establish rapidly when planted in a 
plasticulture system. In matted row 
systems, ‘Rutgers Scarlet’TM plants 
produce suffi  cient runner plants to 
fi ll a bed.   Fruit is produced in late 
mid-season on long trusses so it is 
held away from the plant. ‘Rutgers 
Scarlet’TM fruit is large, long wedge 
to long conical shape, and has 
uniform deep red color. ‘Rutgers 
Scarlet’TM was selected for fl avor and 
farmers and consumers who tasted 
the fruit rated it very highly.

Performance

 ‘Rutgers Scarlet’TM was bred to 
provide eastern United States farm-
ers (USDA Plant Hardiness Zones 
5b through 8a) with a high quality, fl avorful strawberry 
cultivar for high density plasticulture growing systems. 
There is limited information on ‘Rutgers Scarlet’TM in 
matted row production systems, but farmers who used 
it in trial matted row plantings reported favorably on 
its performance. 

  Replicated research and on-farm observational 
trials in plasticulture systems have compared ‘Rutgers 
Scarlet’TM primarily to the commercial standard culti-
vars ‘Chandler’ and ‘Camarosa’. ‘Rutgers Scarlet’TM 
marketable yield has typically been similar to that of 
‘Chandler’. Fruit size is typically the same or slightly 
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larger than that of ‘Chandler’. The sugar content of 
‘Rutgers Scarlet’TM fruit measured in Brix is typically 
higher than that of ‘Chandler’. Fruit fi rmness and post-
harvest attributes are similar for ‘Rutgers Scarlet’TM and 
‘Chandler’.

Production Practices

‘Rutgers Scarlet’TM should be grown following the 
guidelines outlined in The MidAtlantic Berry Guide 
for Commercial Growers http://extension.psu.edu/
publications/agrs-097/view.

Conclusion

‘Rutgers Scarlet’TM off ers a commercially viable al-
ternative to ‘Chandler’ in the eastern United States, 
especially for farmers with pick-your-own operations 
or access to local farmers markets. In this market seg-
ment, the shape, color and fl avor of ‘Rutgers Scarlet’TM 

fruit will appeal to consumers who are increasingly 
interested in local small scale production and freshly 
picked fl avorful fruit.

Availability

‘Rutgers Scarlet’ is being propagated and is being sold 
in 2018 by two licensed commercial nurseries:

Kube-Pak Corp.
194 Rt. 526
Allentown, NJ 08501
Phone: (609) 259-3114
Fax: (609) 259-0487
http://www.kubepak.com/

Nourse Farms, Inc.
41 River Road
Whately, MA 01093
Phone: (413) 665-2658
Fax: (413) 665-7888
http://noursefarms.com/

For updates on availability see: http://breeding.rut-
gers.edu/strawberry-availability
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Elderberries
Rhubarb

The Best Berry Plants Since 1932

•  Excellent  Customer  Service
•  Wide  Variety  Selection 
•  Technical  Support
•  Complete  Lab  Facility 
          for  Tissue  Culture 
        &  Virus  Indexing

Nourse Farms, Inc
41  River  Road 
South Deerfield  MA  01373

413.665.2658

Info@NourseFarms.com         NourseFarms.com

The  Leading 
Small  Fruit  Nursery  Today! 

https://www.noursefarms.com/
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The “X” Factor
Jeff  Alicandro
agr.assistance

 Just ask any apple grower who also grows veg-
etables or strawberries: Spraying tree fruit crops truly 
is quite diff erent than spraying other crops. Partly 
because of the exaggerated 3-dimensional nature of 
generally taller tree fruit plantings- but also because 
of all the diff erent rootstocks involved and the result-
ing wide diversity of planting systems with highly 
variable row spacings, tree shapes, tree widths and 
tree heights. Spraying an acre of soybeans is pretty 
much like spraying any other acre of soybeans--- but 
that’s not at all true with many treefruit crops and 
especially not so with diverse apple production sys-
tems.
 That’s why unique spraying systems have been 
developed for treefruit crops- primarily airblast spray 
rigs which utilize both water and wind to achieve 
thorough spray coverage. And that’s also why unique 
dialects have evolved around the business of spray-
ing perennial treefruit crops like apple trees. You 
know- those often murky and confusing concepts like 
tree-row volume(TRV), concentrate spraying, use of 
rates per 100 gallons dilute and “X” spraying (3X 
vs. 6X. etc.)- in addition to the more ubiquitous “per 
acre” standard verbiage used across most other crop-
ping systems. And don’t think that all fruitgrowers in 
all regions of North America talk the same talk when 
spraying apple trees--- heck they don’t always talk the 
same talk down at the local coff ee shop!   

So what does “X” spraying really mean- like ap-
plying “3X” sprays vs. “6X” sprays ?

 Most experienced fruitgrowers were schooled 
on and thoroughly understand the concept of con-
centrate spraying in orchard crops- spraying with 
higher water volumes like 3X vs. using lower 
volume applications like 6X or 8X. However, 
few growers or crop consultants would agree on 
when and why it’s wise to spray at 3X vs. 6X 
vs.10X water volumes. Hey it’s complicated--- 
plus what the heck did you think we do all winter 
long?

 On the other hand, ag industry personnel often 

are bewildered by the jargon used in spraying 
treefruit crops- since they are used to working 
with fi eld crops where “an acre is an acre”. And 
after reading thru pesticide labels, many label 
authors were also thoroughly confused about 
what these orchard spraying concepts meant. And 
surprise!!- make sure you’re sitting down for this 
one: EPA is even more confused yet...

 No matter what “X” is applied, the exact same 
product rates are applied per acre on a particu-
lar orchard. A “3X” spray uses only 33% of the 
water volume (gpa) of a 1X(dilute) spray- but 
three times(=3X) the amount of material is put 
into a 3X tank compared to a 1X tank- resulting 
in the same chemical rate being sprayed per acre 
in a particular orchard- even though the actual 
water volume(gpa) applied may vary from spray 
to spray.

 1X = full dilute spraying - as determined either 
by actual tree-row volume measurements or 
estimated using accepted industry standards. The 
old standard for dilute spraying was based on 
400 gpa- but as tree plantings became a bit more 
dwarfi ng it evolved to 300 gpa for full dilute. 
Today many processing apple blocks and sour 
cherry blocks are sprayed on a 300 gpa dilute 
basis- while many dwarf fresh fruit apple blocks 
are sprayed on a 150-225 gpa dilute basis. How-
ever almost no commercial growers spray dilute 
anymore.

 3X = spraying at one-third of the full dilute(1X) 
water volume- so for bigger processing apple 
blocks 3X spraying typically translates to apply-
ing 100 gpa(= 33% of the 300 gpa dilute basis); 
for dwarf fresh fruit apple blocks 3X spraying 
often translates to applying 50-75 gpa(= 33% of 
the 150-225 gpa dilute basis)

 6X = spraying at one-sixth of the full dilute(1X) 
water volume- so for bigger processing apple 
blocks 6X spraying typically translates to 50 
gpa(= about 16-17% of the 300 gpa dilute basis); 
for dwarf fresh fruit apple blocks 6X spraying 
often translates to applying 25-37 gpa(= about 
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A Whole-Farm Revenue Protection policy working along with Hail  
and Single-crop policies is a great way to minimize your revenue  
risk. Protect your income from whatever happens to your crops.

Call us today at 877-867-9291 to learn more.

11539 Nuckols Road, Suite B; Glen Allen, VA 23059 agRISKmgt.com

By By ByBy By By By By ByBy ByByyByByBy WelWelWelWelWelWeWelWelWeWelWeWeWWWelWWW lerlerlerlerlerlerlerlerleerelerlerlerelererrerererrr &&&&&&&&&&&&&&&&&& AssAssAssAssAssAssAssAssAssAssssAssAsAssAssAssssAssAssAssAAsssAssssssociociociociociociociococociociociococociocoooocciociociociiateateateateateateateatetateateatteteeteteta eees,s,s,s,s,s,s,s,s,ss,s,s,s,,s, IncIncIncIncIncIncIncncncIncncIncIncIncncIncIncIncIInII ..........

...but, not all of it.

A Whole Farm Revenue Protection policy 
could be a part of your coverage...

16-17% of the 150-225 gpa dilute basis)
 Since most commercial fruitgrowers farm across 

a wide range of tree planting systems and ages, 
applying a single “3X” spray might mean apply-
ing 50 gpa in one orchard, 75 gpa in another and 
100 gpa in another yet.

What does it all really mean both today and down 
the road?

 Many fruitgrowers continue to talk about spray-
ing at “3X”  or “6X” water volumes- while others 
are more accustomed to discussing the actual gpa 
applied. Either way ultimately you also have to 
be able to cipher and record the actual pesticide 
product rates which are applied per acre- regard-
less of your gpa or “X” applied.

 Spray records always need to list pesticide rates 

per acre- that’s what both auditors and fruit buy-
ers require.

 Since modern dwarf apple plantings typically 
have a much lower variation in dilute TRVs- it 
will increasingly make sense to deal in rates per 
acre for ALL apple orchards as well. But we’re 
not quite there yet...

And now you know why I turned prematurely gray... 
(and yeah both YOU and my family chipped in some 
too).

Editors Note: Jeff  Alicandro is the owner of agr.
assistance, a grower consulting company in western 
New York.  http://www.agrassistance.com/   This 
article was reprinted with permission from agr.news 
e-newsletter.

http://agriskmgt.com/
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A Few Perspectives on the Future of 
Tree-fruit Production in Northern New 
Jersey
Megan Muehlbauer
Rutgers Cooperative Extension/NJAES

 Tree fruit production New Jersey is uniquely chal-
lenging.  Sandwiched between two major cities in the 
most densely populated state in the USA, growers must 
be particularly progressive in what they choose to grow 
and how they market their crops.  Fortunately, the prox-
imity of their farms to these cities allows growers the 
opportunity to market their produce to a large number 
of consumers with widely varying tastes.
 Tree fruit acreage has dramatically increased in 
northern NJ since 2010. Signifi cant new orchards/farms 
have and are being established. Over 500 acres of new 
high density apple production has been established in 
northern New Jersey (Dean Polk, 2016 RCE Tree Fruit 
Working Group Report).
 As a tree fruit grower, the integration of both new 
apple varieties and a mix of heirloom varieties will be 
critical for the vitality of future of apple production in 
Northern New Jersey.  New varieties peak consumers 
interest, while older varieties will reinvigorate markets.  
 In addition, the newly emerging hard cider industry 
has inspired 6 plus new cideries, established or planned 
in north Jersey, all with new apple acreage or expanded 
acreage for existing apple producers.
 Heirloom varieties have also gained signifi cant 
attention for their use in hard cider production.  I have 
established two research blocks this spring at the Rut-
gers Snyder Research and Extension Farm and at Valley 
Crest Farm and Preserve, Clinton, NJ to investigate the 
feasibility of hard cider apple production in New Jersey.  
Keep an eye out for the one-year report on this study 
in the fall edition of Horticulture News. 
 In addition to expansion and integration of new 
apple production in Northern New Jersey. Several ad-
ditional crops including hazelnuts are being researched 
as lucrative additions to diversifi ed tree fruit farms in 
New Jersey and beyond.  
 Hazelnut production is gaining increasing interest 
as a tree nut crop to grow in Northern new Jersey.  With 

varieties from the Rutgers Hazelnut Breeding program 
nearing release onto the market.  This crop requires less 
maintenance, fewer chemical and fertilizer inputs than 
apples and has the potential to be integrated into many 
value added products.  Making this an appealing crop 
for the future. 



Hor  cultural News, Volume 98, Summer, 2018 17

Bin Trailer
Trailer holds up to 16 bins

Call OESCO for a demonstration
of one or both machines!
800-634-5557

P.O. Box 540

www.oescoinc.com   

Serving
Growers’ Needs

Since 1954

THE PICKIN’ IS EASY WITH THESE MACHINES
The REVO Piuma 4WD HarvesterThe Munckhof Pluk-O-Trak

Self-contained power and mobility
For apple & pear high-density fruit orchards
Auto-drive, auto-levelling, auto-steering

Independent front & rear steering
Compact 12’-6” footprint
Onboard compressor
Flow-thru bin design
4-wheel drive

Increase Fruit 
Quality up to 60%
Fill large bins 
without bruising 
fruit

Sort the Fruit
Presort bin for culls

Onboard Air 
Compressor
for pneumatic 
tools

Hydraulic Picking Platforms

Hydraulic Leveling 
& Stability
Auto-leveling on 
Modular Unit

Removable 
Conveyors

Push Button Controls
(see below right 
enlargement)

Ultrasonic
“Sense-O-Matic” 
Steering System

Modular Unit 
Push Button 

Controls

New Tefl on-coated, Yellow, 
High-tensil Trellis Wire
 This new trellis wire is available only from Adams Coutny Nursery.  It refl ects the sun and does 
not heat up and stretch as much as normal high-tensile wire.  It also is very visible so pruners are 
less likely to accidently cut it.

https://www.oescoinc.com/
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Cedar Apple rust on cedar trees (the alternate host) in Annandale, NJ.  Make sure to begin applying fungi-
cides to apple trees at the pink stage to prevent infec  on.  Photo Credit: Butch Sorge.

Controlling Secondary Apple Scab
Win Cowgill
Professor Emeritus Rutgers, Win Enterprises International, LLC
 Apple Scab is one of the major diseases to control 
in apple production. If you are aggressive and start early 
(Green Tip), you can achieve near perfect scab control.  
That being said, apple scab is showing up on leaves in 
several blocks in NJ and PA. The secondary scab resulting 
from spore release from these primary leaf infections is 
harder to control. You will have to be aggressive to keep 
the fruit clean.
 As soon as you see active  scab lesions, either a com-
plete spray of: Option 1- Captan 5 pounds/A should have 
been applied to protect the fruitlets or Option 2 -Captozeb’ 
program that has 3 lbs of a Mancozeb/A product + 2 lbs 
Captan 80W plus a systemic fungicide. Remember that 
Mancozeb has a 77 Day PHI. Once that is reached, the 
only option is a full rate of Captan plus one of the systemic 
fungicides. 
 Captan 80WDG must be reapplied every 7 to 10 days, 
depending on rainfall. After 1.5 to 2 inches of rain, retreat.  
Note that fruit must be covered and recovered until you 
are 100% sure that all the primary scab lesions have been 
burned out of the leaves, or you will run the risk of sec-
ondary scab infection.  The full rate of Captan 80 WDG 
is 5lbs/A.
 The other systemic fungicides should be added to 
each spray to try and burn out scab in the leaves.  Use the 
best materials at the highest rates. We are concerned with 

fungicide resistance to both the DMI and strobilurin fun-
gicides.  Also rotate systemic fungicides by FRAC groups 
with each spray.  If you think that you have resistance and 
have not used Topsin M for a while, consider that for your 
fi rst spray.
 Use Topsin M-70WSB (1) at 1 lb/Acre to burn scab 
out of leaves.  In subsequent sprays switch to sterol inhibi-
tors (Inspire Super (FRAC 3+9) or Indar 2F (FRAC 3)).  
Also, SDHI’s (Luna Sensation (FRAC 7+11), Merivon 
(FRAC 7+11), Aprovia (FRAC 7), or Sovran (FRAC 7)) 
may be used in place of the sterol inhibitors.
 Note that you may need up to four weekly applications 
of full rate Captan plus a systemic to control secondary 
scab.  For the rest of the summer keep Captan in the spray 
at 10-14 day intervals
 Systemic fungicides, like Sovran (FRAC 11) then 
Inspire Super @12ounces/Acre (FRAC 3) should also 
help control cedar apple rust and the summer diseases.
 According to Serjan Acimovic, Cornell Hudson Valley 
Lab, you need 190 hours of wetting (counting from PF 
onward and using NEWA data for your specifi c location) 
for sooty blotch/fl yspeck infections. Be ready to ramp 
up your fungicides of choice to prevent sooty blotch and 
fl yspeck infections and summer rot diseases. 
 Thank you to Serjan Acimovic and Dan Cooley 
(UMass Amherst) for help on secondary scab control.
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https://www.gowoonfilm.com/
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New Jersey News
New Jersey Twilight Fruit Meetings
Megan Muehlbauer
Rutgers Cooperative Extension/NJAES

  The growing season was off  to a productive start with two 
North Jersey tree fruit twilight meetings, both hosted by (Rutgers 
Cooperative Extension) RCE Agent, and sponsored by Rutgers 
Cooperative Extension of Hunterdon and Morris Counties.
 In early May nearly 50 growers made their way out to Donald-
son Farms, Hackettstown, NJ.  Owner Greg Donaldson graciously 
provided a tour of his farm, and highlighted his new high density 
apple planting and his extensive strawberry production.  Speakers 
included RCE Agent Dean Polk and Rutgers Tree Fruit Entomol-
ogy Specialist Anne Nielsen PhD, both of whom discussed early 
season insect prevention, and Rutgers Tree Fruit Pathologist Norm 
Lalancette, PhD discussed spring diseases and control strategies.  
RCE Agents Megan Muehlbauer PhD, and Hemant Gohil PhD 
discussed apple and peach thinning strategies respectively.  
 Following the early spring twilight meeting farmers Butch 
Sorge and Jake Peterson hosted an early summer twilight meeting 
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at Valley Crest Farm and Preserve, Clinton, NJ.  The meeting drew nearly 40 growers and included a 
discussion of summer diseases of peach and apple by Norm Lalancette PhD, and discussion of cur-
rent insect pressure and control measures by Anne Nielsen PhD, and Dean Polk.  Hemant Gohil PhD 
provided a review of how to estimate water requirements in the orchard.  With the end of the apple 
thinning season is upon us, Megan Muehlbauer PhD discussed late season thinning strategies and 
methods for ensuring return bloom in apples.
 Pat Hastings, RCE pesticide safety education program coordinator provided reviews at both 
meetings of the latest Worker Protection Safety Standards and a lively demonstration of how to pre-
form respirator fi t tests.
 All photos taken by Shannon Albritton, Donadson's Farm.
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2018 New Jersey State Horticultural 
Society Grant Awards
 Each year the Board of directors of the NJSHS allocates funds for applied research support 
for Rutgers researchers. They also support the International Fruit Tree Association who also funds 
fruit tree research.
  The following were allocated dollars for 2018.

 International Fruit Tree Association - $500
 Winfred P. Cowgill, Jr.  Precision Chemical Thinning of Apple with NEWA and the Cornell 

Apple Carbohydrate Thinning Model - $1,500
 Dr. Norman Lalancette.  Evaluation of Dilute and Concentrated Applications of Oxytetracy-

cline for Management of Peach Bacterial Spot - $1,500
 Dr. Daniel Ward and Hemant Gohil.  Evaluation of 3 Novel Peach Varieties - $1,000
 Dr. Anne L. Nielsen – Border Sprays for Plum Curculio Management in Peaches - $1,500
 Dr. Megan Muehlbauer – 2014 Honeycrisp and Aztec Fuji NC-140 Regional Rootstock Trials 

- $2,500
 D. Polk – Invasive SWD Management for Diverse Fruit Farms - $2,500

Another Photo of Yellow, Tefl on-coated 
Trellis wire
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