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Studies and Recommendations for
Branching Young Apple Trees

Winfred P. Cowgill Jr., Michael Beese, and Rebecca Magron
New Jersey Agricultural Experiment Station, Rutgers University

Wesley R. Autio and Jon M. Clements

Stockbridge School of Agriculture, University of Massachusetts

Terence Robinson
Cornell University

With the rapid adoption of the Tall Spindle system
for apple production, growers need to utilize very high
quality feathered trees to ensure production in the sec-
ond leaf and help cover the significant increased costs of
establishment. Over the last number of years as the ben-
efits of highly feathered trees were observed, it became
necessary to develop nursery management techniques
to stimulate lateral branch development (Robinson et
al., 2014) so that apple nurseries can produce the well
feathered tree that growers demand for these systems.
Promalin was shown to branch apple trees as early as
1983 (Green, 1983).

In the spring of 2009, a new branching chemical,
Tiberon, was registered and used commercially in the
Pacific Northwest. Its use significantly improved the
quality of apple nursery trees. Currently, the future
use of Tiberon is in doubt, since Bayer Corporation
has withdrawn the product (Robinson et al., 2014). In
2010-2013, Robinson et al. (2014) conducted branching
experiments with Maxcel and Promalin in Delaware,
NY, Washington, and Chile.

Promalin, cytokinin and gibberlic acid plant growth
regulators, has been labeled since the early 1980’s, and
Maxcel, a cytokinin plant growth regulator, was regis-
tered for chemical branching of nursery apple trees in
2013.

This article will focus on the experiments conducted
at Adams County Nursery, Milton, Delaware.

Studies in Delaware

Adams County Nursery in Delaware is located
near Milton, on costal plain soils, either loamy
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sand or sandy loam, 8 to 10 miles from the Atlantic
Ocean. Temperature extremes are common at this
site with many days of application at 90°F or higher.

Experiments were conducted in 2012 and 2013
to evaluate Maxcel and Promalin sprays. We treated
and evaluated the growth rates of Golden Delicious,
Macoun, and Day Break Fuji apple nursery trees in
multiple experiments over these two seasons. The
trials used a randomized complete-block design
with 10 replications. All plant growth regulator
treatments (PGR) were applied (Figure 1) with a
manually operated hand-pump backpack sprayer
in 2012. In 2013, a CO_-pressurized Spraying
Systems boom was used. It was constructed with
a pressure regulator and a single cone jet nozzle.
The unit was calibrated to spray 4 ml of solution
to the shoot tip of each tree.

Our goal was to determine the efficacy of Max-
cel and Promalin for nursery branching. We began
began treatments when the budded nursery trees
were 30-40 inches high. In 2012, the treatments
were applied on a weekly basis up to 5 times. In
evaluating the results we felt that this was too fre-
quent, and in 2013, treatments were applied every
2 weeks.

In the 2012, we explored 1000 ppm on both Golden
Delicious and Macoun (Table 1). In 2012 all treatments,
except the control, contained Regulaid non-ionic sur-
factant at 1pint/100 gallons (0.125%) of finished spray
solution.

Maxcel contains a substantial package of proprie-



Figure 1. Growth regulators were applied the to the growing
point of nursery trees repeatedly through the growing season.

resulted in the tallest trees, one of
the important characteristics of well
feathered tree suitable for the Tall
Spindle system. With Macoun in
2012, all treatments caused a signifi-
cant increase in branching (Table 2).
Promalin at 500 ppm plus Regulaid
again resulted in the tallest trees.

In 2013, all treatments again
caused a significant increase in
branching of Macoun trees, and
Promalin at 400 ppm plus Regulaid
produced the tallest trees (Table 3).

In summary, the best treatment
for Golden Delicious even though it
caused some damage was Maxcel at
500 ppm plus Regulaid. Promalin at
500 ppm plus Regulaid had a statisti-
cally similar number of feathers and
approximately the same tree height.
For Daybreak Fuji (numerical data
not shown), Maxcel at 400 ppm plus
Regulaid was the best treatment in
2013 (Figure 3).  Maxcel at 500
ppm applied to Fuji caused damage
on the growing tips, with or without
Regulaid in the spray, and noticeable
twisting of the leader was abserved.
For Macoun, Promalin at 500 ppm
plus Regulaid was the best treatment
in 2012 (Figure 4), and Promalin at
400 ppm plus Regulaid was the best
in 2013.

Discussion

Both Maxcel and Promalin are

tary surfactants in its formulation (Clark, Personal Com-
munication). Promalin does not have the same package
of surfactants and the surfactant load is much lower in
Promalin as compared to Maxcel. We attributed the
observed phytoxicity with Maxcel in 2012 (Figure 2)
to the additional surfactant (Regulaid) combined with
the 90°F and higher temperatures.

All treatments caused a significant increase in the
number of shoots (feathers) on Golden Delicious trees
in 2012 (Table 1). Promalin at 400 ppm plus Regulaid

very effective at inducing branching
on the varieties that we tested. The
number of feathers was a linear function of the num-
ber of sprays. With Fuji, we obtained up to 20 lateral
branches with 5 sequential sprays (data not shown).
Our results with multiple applications of Maxcel
have been very promising. For the coming years,
it appears that the use of Maxcel if applied multiple
times (4-5 sprays of 400ppm) will help US nursery-
men and growers continue producing highly feathered
apple trees. Promalin will have its place on the variety
Macoun at 400-500ppm with 0.125% Regulaid.
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Regulaid. Means within

Table 1. Effects of various plant growth regulator treatments on Golden
Delicious apple trees in the nursery, 2012. All treatments included 0.125%

columns not followed by a common letter are

significantly different at odds of 19 to 1 (Tukey’s HSD).

Average

Tree Total shoot

Number height number length

Treatment of sprays (cm) of shoots (cm)
Untreated control 0 181 ab 8.6b 21.7 a
Promalin 500ppm 4 191 a 16.7 a 142 b
Maxcel 500ppm 4 187 ab 169a 139b
Maxcel 500ppm 5 188 ab 212 a 13.1b
Maxcel 1000ppm 4 175b 18.3 a 13.2b
Maxcel 1000ppm 5 173 b 17.3a 145b

Figure 2. Phytotoxicity symptoms on Golden Delicious in 2012 at Adam County
Nursery, Delaware.
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Table 2. Effects of various plant growth regulator treatments on Macoun apple
trees in the nursery, 2012. All treatments included 0.125% Regulaid. Means
within columns not followed by a common letter are significantly different at
odds of 19 to 1 (Tukey’s HSD).

Average

Tree Total shoot
Number height number length

Treatment of sprays (cm) of shoots (cm)
Untreated control 0 160 b 3.7b 139a
Promalin 500ppm 4 178 a 179 a 8.1b
Maxcel 500ppm 3 169 ab 16.9a 79b
Maxcel 1000ppm 3 161 ab 18.7 a 8.0b

Table 3. Effects of various plant growth regulator treatments on Macoun apple
trees in the nursery, 2013. Regulaid, where included, was at 0.125%. Means
within columns not followed by a common letter are significantly different at
odds of 19 to 1 (Tukey’s HSD).

Average

Tree Total shoot

Number height number length
Treatment’ of sprays (cm) of shoots (cm)
Untreated control 0 150b 0.3d 26a
Promalin 400ppm 4 155b 6.2 bc 22a
Promalin 400ppm + Regulaid 4 171a 10.9a 19a
Promalin 500ppm 4 161 ab 5.7 bc 25a
Maxcel 300ppm 4 158 b 46¢C 19a
Maxcel 300ppm + Regulaid 4 161 ab 9.6 ab 19a
Maxcel 400ppm 4 156 b 11.6a 20 a
Maxcel 400ppm + Regulaid 4 156 b 9.7 ab 20 a
Maxcel 500ppm 4 153 b 13.6 a 18 a
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Untreated Control

Promalin 500 ppm
4 sprays

Maxcel 400 ppm
% - + Regulaid
Max:el AD::P"! 5 4 sprays
spra) f

Figure 3. A comparison of treatments on Daybreak Fuji in 2013 at Adams County Nursery, Delaware.
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Figure 4. Macoun tree untreated or treated four times with 500 ppm Promalin plus 0.125% Regulaid in

Having highly branched trees with good height and
caliper is of such critical importance to the success of
newly planted high-density orchards that continued
research with Maxcel and Promalin rates and timings
under different growing conditions in the Mid-Atlantic
and Northeast is very important. Trees grown in western
North America likely will respond differently.

Recommendations for the Mid-Atlantic
Region and New Jersey

For most varieties, our recommendation is Maxcel
at 400 ppm with no added surfactant and given in 4 to
5 applications beginning at 35 inches of tree height
and repeated at 10-14-day intervals (5-6 inches of new
growth).

For Macoun, we recommend Promalin at 400-500

ppm plus 0.125% Regulaid. Make 4-5 applications
beginning at 35 inches of tree height and repeat at 10-
14-day intervals (5-6 inches of new growth).

For cooler climates with shorter growing seasons,
like New York and New England, the growth rate is
slower. Three to four applications may be enough if
made at growth intervals of 5 to 6 inches. Maxcel at 500
ppm will be more appropriate under cooler conditions.

Future Work

In 2014, we are conducting two large experiments at
Adams County Nursery in Delaware. One is a replicated
rate study on Daybreak Fuji with Maxcel and Promalin.
The second experiment is evaluating 13 other varieties
with Maxcel and Promalin as well, utilizing a total of
750 trees.
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Figure 5. At the end of the season, many measurements were
taken to evaluate the effectiveness of treatments. This extensive
work required a team of dedicated individuals, all master gardener
volunteers. Dave Johnson (upper photo) is the Master Gardener
Fruit Team leader for Rutgers Snyder Farm. Bottom photo from
left to right, Master Gardener Volunteers: John Christopher, Dave
Johnson, Mike Beese, Barbara Harris, Dave Lilien, and Carl Lewis.
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Increasing Branching of Newly
Planted Apple Trees

Jon Clements

Extension Educator, University of Massachusetts

In 2013, Valent
BioSciences expanded
the Maxcel™ label to
include branching of
nursery stock and young
trees (Figure 1). In 2014,
the 5,000 ppm rate was
used in white latex indoor
paint on just-planted 1/4
inch diameter “whip”
Honeycrisp/B.9 apple
trees at the UMass Cold
Spring Orchard Research
& Education Center.
The paint was applied
using a foam brush to

wﬁrto'?“c[zuczs’.

Creating Value Through Technology and People, !

V " | INCREASING BRANCHING IN NURSERY
maxEEI STOCK AND YOUNG TREES

LATEX APPLICATION

Use Application rate Product / acre Application sethod snd
timing
Apply in the spring when
terminal buds begin 1o
swell but before shoots
g’:é’:\:?é;‘mr“w andyoung Do not apply emerge. At the point
For increasing lateral bud 5,000 to 7,500 ppm T);':T'ﬂzigz? q whe;e bre;ncn:ng 2 "
break and shoot growth, (0.2-0.53 pint MaxGel (20 pinis) .r.?kfax‘ é‘e’:' f:;"‘;’xag:rﬁ
L’mrg;;":ab?a";; :’ges' and  ( parpin of e paw per acre per mixture with a brush or
season sponge to cover the bark
framework for early cropping. surface thoroughly. Apply
only to one year old
wood.

Figure 1. The Maxcel label noting its use to enhance
branching.

the area where branching
was desired after the buds
had started to swell but
just before bud break.
By mid-June, the results
were favorable; it appears
the latex application was
very effective at breaking
branches (Figure 2)
compared to the untreated
trees (Figure 3). This type
of Maxcel application is
recommended before bud-
break on pencil-diameter,
one-year-old wood to
promote branching.

latex paint.

Figure 2. Honeycrisp/B.9 tree treated at bud
swell with 5,000 ppm Maxcel in white indoor

3 -

Figure 3. Honeycrisp/B.9 tree not treated (con-
trol) but planted and photographed at the same
time as the tree in Figure 2.

Y X ; o
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Calling us today can help you tomorrow!
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Benton™
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BlackGold™ Lapins

Rainier

Supra™
Ruby Jon®
RubyMac®
Smoothee® Golden
Spartan

Skeena™
Sweetheart™
Tieton™

WhiteGold™

BurgundyPearl™  Montmorency Selah™

gy e

Concorde™ Forelle
Bartlett Comice Golden Russet Bosc®
Columbia Red Anjou™ D’Anjou Red Clapp’s Favorite

£ :

Flamin’ Fury PF 19-007
PF 8 Ball PF 25
PF Lucky 13 PF 35-007

Stellar Series
Allstar®
Autumnstar®

Brightstar™
Coralstar®
Earlystar™

WILLOW DRIVE NURSERY, INC.
1-888-54-TREES

WILLOW DRIVE

s E Am v

Ephrata, Washington - 1-888-548-7337 - Web Site: www.willowdrive.com
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Influence of Spotted-wing Drosophila
on Insecticide Use in NJ Blueberries

Dean Polk

New Jersey Agricultural Experiment Station

Insecticide use programs for NJ blueberries have
been historically based on the control of blueberry mag-
got and other key pests. Early-season pests have con-
sisted of cranberry fruitworm, prebloom, and then plum
curculio immediately after the bees are removed. This
was usually followed by a single treatment for cranberry
fruitworm, and 1-2 treatments for aphids. Blueberry
maggot (BBM) usually emerges in early June, which
triggered BBM management for the remainder of the
growing season. Since BBM was often not found in
every field, insecticides could be targeted to only those
areas that required BBM treatments. In recent years, up
through 2010-

dle of the summer. The fact that there is no tolerance for
larvae in the fruit has led to the repeated use of broad-
spectrum insecticides. We collected grower insecticide
use records for § farms between 2010 through 2013. A
spray record analysis showed drastic changes in pest
management practices resulting in increased number
of applications, increased use of OP and carbamate
materials, increased use of pyrethroids and spinosyns,
and a decreased use of neonicotinoid materials. The
number of applications increased by about 60%, and the
amount of active ingredient more than doubled because
of SWD presence. See Figures 1 and 2.

11, this meant
that most spray
schedules were 10
based on target-
ed applications
of reduced risk
insecticides, in-
cluding neonic-
otinoid and spi-
nosyn products.

With the
arrival of the

No. of Post Bloom Applications / Season
02

spotted-wing 4

drosophila

(SWD) in 2011- 3

12, these prac-

tices changed. 2

SWD cannot be 1

controlled with

neonicotinoid 0

materials. The Total Appl OP/Carb
insect has a very

short life cycle,
and numbers
rapidly increase

Figure 1. Change in the number of insecticide applications between 2010 and 2013.

Neonic Other

Pyreth

Spinosyn

during the mid-

12

Fruit Notes, Volume 79, Summer, 2014



=
(e}
J

Lb a.i. Insecticide Use
() - N w N5N ol (@)Y ~J (0] O
1

u 2010

u2013 T

_

Ib OP/Carb 1b Neonic 1b Pyreth b Ib Other Total AI/A

Figure 2. Change in the total Ib a.i. use between 2010 and 2013
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Delaware & CSIlfornla Grown
~  Certified Peach Trees.
Order Now for Spring.
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Adams County Nursery, Inc. * Aspers, PA
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Call 800-435-8733 today for best selection.

Stark Bro’s Nurseries & Orchards Co.
PO Box 398 « Louisiana, MO 63353 « 573-754-5111 « Fax 573-754-3701

StarkBrosWholesale.com
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75 Years AgO — Reprinted from Fruit Notes, December 1939, pages 4-5.

Hormones and the Dropping of Fruit

Laurence Southwick

Department of Pomology, Massachusetts State College

There is considerable popular interest in hormones
at the present time with a tendency on the part of many
to believe that Utopia for agriculture can be reached via
the mysterious hormone route. This belief is based on
the tremendous progress made in the past few years
concerning the nature of hormones and their manifestly
universal presence and importance wherever life exists.

Plant growth sub-
stances, variously
called growth hor-
mones, growth regula-
tors, growth enzymes,
phytohormones and
auxins, are definite-
ly known to occur in
plants in very minute
quantities. In fact,
they are essential for
normal cell enlarge-

in the 1938 Re 0!
Frevious st
normally as rezards

. H. Thios
Sxtension Horticulburist

plant organs including flowers, stems, petioles and even
maturing apples. Recently, with several varieties, very
low concentrations of growth substances applied as late
sprays noticeably lessened the fruit drop. Other limited
tests suggest the same result. We conducted similar tests
this fall in two of our McIntosh blocks in Amherst. In
one case, the results seemed favorable but, in the other,
they were inconclusive.
It is just possible that
we used too weak a con-
centration (0.0005%)
and perhaps the mate-
rial used (naphthalene
acetamide) was applied
a little late. However, on
the basis of the results
to date, we believe this
new method should be
following with not more

FRULT 1i07JS - December, 193S

3 b recent

5 vesti-
have measured the
three orchard soils of
nade at depths of one to
sults have been surmari

uls
e roots fail Yo function
ek er the oxygen con=
t £ 1s as lo'.' as a/, raots

ment and recently
have been shown to
influence fruiting pro-
cesses. Further, it has
been found that the
substances which are
essential for the growth
of plant parts above

aeration.

the soil particles may
0 serve in holding
the rovenent

porosity was

noisture, and non
of gases in the so;l.

h in a sang, loai SO:Ll t:
during tne year, while in a silty clay loa_1 below a depth of

.md was le.,s

than 105 for a

has been —el:;blvcl
was above 5, for
are roots be1o' ha

. xle“

fee s, season even tnoug] Aa:mfall is nor-

is believed that the critical range of non

ca;‘.illa.‘ry porosity, from the s.,a.mi of soil acration, lies somewhere
r that a waterlozzed soil or an

than a moderate enthu-
siasm by most growers
until more is known con-
cerning its possibilities.
Probably additional
data on this subject will
be forthcoming during
the next few months.

the ground often in-
hibit root growth. The
mechanism by which
hormones “activate”
growth is not well un-
derstood at the present
time.

But what has this
to do with the dropping of fruit? Many fruit growers
have heard of investigations regarding the use of hor-
mones to prevent pre-harvest dropping. Scientists at
the U.S. Horticultural Station at Beltsville, Maryland,
have found that many plant substances have the faculty
of delaying normal abscission (dropping) of various

Speaking befoce
J. R. liagness of dhe U.S..
needs of an apjle tree an
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ance of Acts of lay 8 and June 30, 1914, Iass'\chusc
States Department of Agriculture, and Com by &

Further, next season, we
plan to carry on more
extended experiments
here at Massachusetts
State College. If grow-
ers wish to try out hor-
mone spraying on a
small scale, a good plan
to follow is to select trees of the same age, with similar
vigor and crop and leave alternate trees in the same row,
for example, as check (untreated) trees. Otherwise,
comparisons of any value will be difficult to make.
(Additional information on these new materials will
appear in the next issue of Fruit Notes.)

Cullule U
Sorvices cooperating.
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50 Years AgO - Reprinted from Fruit Notes, March 1964, pages 3-4.

Should We Continue to Plant Trees
on E.M. VIl Rootstocks?

William J. Lord

Department of Horticulture, University of Massachusetts

The most popular size controlling rootstock in Mas- ~ Delicious aren’t excessively large trees, since they lack
sachusetts has been E.M. VII. Now another series the inherent vigor of Mclntosh in this region. Some
of rootstocks, Malling Merton (M.M.), are being -~ growers believe they can control the size of seedling
tested at various experiment stations and in - = trees by pruning without too much difficulty. Mc-

growers’ orchards, some of which may
have distinct advantages over E.M.
rootstocks. An excellent discus-

sion of the performance of

trees on E.M. and M.M.

rootstocks was giv-
en by Prof. Karl

Brase, New \‘\\

York (&

Agri- )

cultural £ % »
. & S
Experiment qg\\“‘ &"‘6; o
: W $ @ o o
Station, Ge- e
RAFC P &
neva, New York, & @o\:i\:;&:o;ﬁ;& > o
PR o
at the Massachu- = ;D\aa;@(w -
. R GE R
setts Fruit Growers’ ‘*‘f,x\\‘"

Annual Meeting held

at Gardner in January.

His report will appear in

the Report of the 70th Annual ~ -J /=
Meeting of the Massachusetts | ‘(
Fruit Growers’ Association. A}

At present we have had more
experience with the performance of
trees on E.M. rootstocks than on M.M.
Although trees on M.M. are worthy of trial,
trees on E.M. VII are suggested for extensive
plantings of MclIntosh, until more is known about
the performance of M.M. stocks.

Under some circumstances, trees on seedling
rootstocks may be more desirable than those on size-
controlling rootstocks, for example on exposed, windy
sites. The need of size-controlling rootstocks for Red
Delicious is doubtful. In many of our orchards, Red

16

A\ Intosh on seedling roots has produced yields of

1000-1800 bushels per acre in Massachusetts.
i) He feel the final decision rests with the
grower. Our obligation is to supply the
2, best possible information upon which the
2 grower can make his decision.
N Recently, it has been sug-
i, gested that growers plant trees
), on M.M. instead of E.M. root-
., stocks to avoid virus prob-

, lems. Prof. Karl

/g ek .

ol P SNy B the fol-
il \,:‘ ' rase provides the fo
P e |

‘ A lowing thoughts on

A @m ., this subject, and he

S 74 ’;@@ is quoted directly
&w as follows.

“Those
w h o
advise
your growers
to use the Malling-
Merton rootstock
clones instead of certain
East Malling clones, because
the former do not carry a latent
virus or latent virus complexes, better
first inform themselves about latent virus
diseases in apple varieties and rootstocks.
Even among the M.M. group are clones that
do not have a single mother plant that indexes
virus free on certain indicators. The same is
true of many of the so-called super strains of our
well advertised varieties. There are latent virus
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diseases present in apple varieties as well as in
certain apple rootstock clones. But before one
condemns the use of certain rootstock clones, one
has to prove that the latent virus actually affects
growth, bearing, and the end product, namely the
fruit.

Virus diseases that do harm, of course, should
be eliminated - [ am referring here to those with
visible symptoms either on the tree or the fruit.
As long as we do not know what effect the latent
virus present in the rootstock has upon the variety,
we should not condemn the use of the rootstock.

We have used E.M. VII and others in the E.M.

group for more than 30 years successfully and
shall continue to do so. As far as we know now,
the latent virus present in E.M. VII has not af-
fected in any way the varieties we have grown
on this rootstock.

I'see no advantage in the use of rootstocks free of
latent virus if we have to grow on them varieties
that carry also a virus in a latent stage.

It will take a number of years to prove or dis-
prove that the latent virus present in E.M. VII is
harmful and affects the performance of the trees.
As long as this is unknown, growers should not
be alarmed about it.”

Picking or Pruning ... this is a very versatile machine

8 Ashfield Road on Route 116 - Conway, MA 01341
’ ™ 800-634-5557 - 413-369-4335 - info@oescoinc.com

www.oescoinc.com
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Please call
to schedule

Increase picker’s efficiency
Increase fruit quality by 15-20%

@ munckHoF
Pluk-O-Trak Machine

Use for:

« Harvesting

» Dormant & Summer Pruning
= Tying Tree Leaders

* Trellis Work

Features include:

= Automatic hydraulic steering

* Leveling system: 2 or 4-way

+ Two or four wheel drive

« Compressor for air pruning tools
* Pre-sort bin

+ Hydraulic picking platforms

for convenient access to all fruit

2 Models Available

E- E For specs, video

and more info
about the
c Pluk-O-Trak

Eliminate ladders & picking buckets
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25 Years AgO - Reprinted from Fruit Notes, Spring 1989, pages 1-3.

Life Without Alar

Wesley R. Autio
Department of Plant & Soil Sciences, University of Massachusetts

In August, 1985, the controversy began .. Alternative approaches to the use of Alar must ad-
regarding the safety of Alar™ residues on dress these benefits that Alar provides. Approaches
apples. Since that time, many discussions */ will be divided into two types: short-term
and arguments have occurred. A recent practices and long-term changes. Short-
“60 Minutes” program fueled the con- term practices include several ac-
troversy by presenting claims made tivities, but in general these are
by the Natural Resources Defense practices which may be
Council that Alar is a potent car- undertaken this sea-
cinogen. The scientific data son to reduce

available certainly do not sup- the losses
port that view; however, the as -
widespread publicity likely soci-
will eliminate Alar-use as ated
a horticultural practice. with the
Apple growers must non-use of
look toward a fu- Alar. Long-

ture without Alar.
In this article
I shall pres-
ent some of

term changes
require more
time and capital
to implement. It

the ways must be understood
that may that Alar provided a
help great deal of benefit, and
re- no practices are real al-
duce ternatives; they only assist
the need in reducing the losses asso-
for Alar. ciated with non-use of Alar.

Before discuss-
ing specific activities, we
must be clear on what benefits
are received from Alar. The first and
foremost function of Alar is to act as a
“stop-drop.” This function allows a grower to Several Fruit Notes articles [52(3):7-
harvest most of his crop before it drops to the ground. 8: 53(1):12-13; 53(2):1; and 53(3):1-2] have
By allowing fruit to remain on the tree longer they are
able to color more fully, giving higher grade fruit. One
reason why fruit stay on the tree longer is that Alar
delays the beginning of fruit ripening, which results in
less-ripe fruit for storage, which then allows the fruit
to retain high quality for a longer time. In particular,
the apples stay firm for a longer period of time.

Short-Term Practices

Pruning

discussed the effects of pruning, particularly
summer pruning, on the production of high quality fruit.
Removal of upright, hanging, and shade-causing wood
in the summer can result in a dramatic increase in light
penetration, fruit coloration, and packout. Additionally,
it causes earlier coloration and thus allows earlier har-
vest, hopefully reducing some of the need for Alar while
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not reducing average fruit quality. Dormant pruning also
is important, specifically in improving light penetration
to the fruit. For more specific information about sum-
mer pruning practices, see Fruit Notes 53(2):1, and for
more information about dormant pruning to improve
packout, see Fruit Notes 53(1):12-13.

Chemical Treatments

There are no chemical alternatives to Alar. How-
ever, there are two chemicals that can be used to expand
the harvest season: Ethrel and NAA. The problem
with both chemicals is that they may render the fruit
unusable for long-term storage by advancing ripening.
Ethrel is used to advance the harvest season by break-
ing down to ethylene and triggering ripening. Treat-
ment with Ethrel results in marketable fruit early in the
season, but also fruit that probably must be consumed
immediately, because they are too ripe to store. NAA
is a “stop drop.” It will significantly delay premature
fruit drop, but it also advances fruit ripening. NAA
can expand the season, but treated fruit must be sold
relatively quickly. Details on the use of both of these
chemicals are given in the New England Apple Spray
Guide.

Harvest and Storage Management

Without Alar the fruit in storage probably will be
riper than what growers are used to. To maintain fruit
quality throughout the storage period, the fruit must
be handled with greater attention to details than if
they had been treated with Alar. This additional care
includes more accurate attention to cooling and to
the rapid establishment and maintenance of optimal
temperature and atmosphere conditions, as well as to
application of the appropriate postharvest chemical
treatments. No longer will sloppy storage management
be acceptable, since the fruit will show the quality of
storage management more readily than before. In ad-
dition to storage management, the intensity of harvest
management must be increased. Growers must accu-
rately manage their harvest so that the most appropriate
fruit are placed in long-term storage. This practice may
include the more frequent use of the starch-iodine test
for maturity assessment.
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Increased Labor

Increasing harvest labor so that more fruit can be
picked in a shorter period of time is one way to reduce
the impact of the non-use of Alar; however, growers
must be able to handle the increased quantity of fruit.
Specifically, the orchard operation must be able to move
the fruit quickly from the orchard to the storage, stack
them in the storage, cool them quickly, and seal the
storage (if CA is used) if the increased labor is going to
pay off. Beside the availability of additional labor, one
problem which may prevent this practice from being
feasible is the size of the refrigeration plant. If there
is not adequate refrigeration to cool the high quantity
of fruit being placed in the storage per day then the
additional labor is not truly reducing the impact of the
non-use of Alar.

Long-term Changes

Changes in Cultivars

One of the characteristics of the New England apple
industry which has increased the problems related to
the loss of Alar is the large proportion (60 %) of the
production devoted to McIntosh. A relatively simple
way of reducing the need for Alar is to replace McIntosh
with other cultivars which allow an expansion of the
harvest season or do not require a chemical “stop-drop.”
Several cultivars have potential in New England, such
as Gala, Mutsu, Libelty, Jonagold, and Red Fuji. Older
cultivars like Cortland and Macoun also may deserve
a greater role in the industry. Obviously, several years
are required to change cultivars, and several years are
required to develop markets for new cultivars.

Changes in Strains

Several Mclntosh strains are now available. Mar-
shall Mclntosh has been the most planted strain over
the last few years, primarily because of its higher col-
oring potential. Additional benefits which come from
Marshall McIntosh are given by its earlier coloring
and earlier ripening. It colors approximately 10 days
prior to Rogers McIntosh and ripens approximately a
week earlier. These two differences allow an advance-
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ment of the McIntosh harvest season without the kind
of quality loss found with the use of a chemical such
as Ethrel. However, planting entirely to Marshall Mc-
Intosh will not reduce the losses associated with the
non-use of Alar, because the entire harvest season will
be earlier and just as concentrated as with a standard
strain of McIntosh. Future orchards should have a mix
of Marshall Mclntosh with other strains to allow the
maximum expansion of the harvest season.

Pioneer Mac (recently named by Adams County
Nursery) technically is not a strain of McIntosh but ac-
tually is a seedling of McIntosh and thus a new cultivar;
however, its fruit are virtually indistinguishable from
Mclntosh and undoubtedly will be accepted as McIn-
tosh. Its reported advantage over standard McIntosh is
that it ripens 2 weeks later. In 1988 at the University
of Massachusetts Horticultural Research Center we
established a replicated trial to compare Pioneer Mac
to Marshall Mclntosh and Rogers McIntosh. When
information is available it will be reported through
Fruit Notes. The benefits of Pioneer Mac may be great,
but as with Marshall Mclntosh it will be necessary to
include earlier-ripening strains of Mclntosh to provide
a true expansion of the harvest season.

Rootstocks

Changes in rootstocks must occur to give benefits
in two areas. First, more dwarfing rootstocks must be
used. Large plantings of McIntosh as semi-dwarf trees
will not be feasible to maintain without Alar. Growers
must consider moving into the dwarf category, using
M.9, M.9 EMLA, M.26, Mark, and possibly Ott.3 as
rootstocks. Trees on these rootstocks are much easier
to prune, require less spray material, and most impor-

£ B ‘

tantly, in the context of this article, are much easier to
harvest than are semi-dwarf or standard trees. Nearly
all the fruit are harvestable from the ground, and the
harvesting process can be done more rapidly. Because
of high light penetration into the canopy, more of the
fruit are highly colored, making selective harvesting
less of a priority while improving packout. For more
general information on these dwarfing rootstocks
see Fruit Notes [51(4):22-24; 52(1):1-4; 53(1):4-7,
53(3):3-6; and 54(1):11-15].

The second potential benefit of a change in root-
stocks is their effect on ripening. For three years we
have been conducting research at the University of
Massachusetts Horticultural Research Center on the
effects of rootstocks on apple fruit quality and ripen-
ing [see Fruit Notes 52(2):5-10], and have found that
Mark can delay ripening of Delicious and McIntosh
fruit by as much as 5 days when compared to fruit from
trees on M.26 EMLA and Ott.3. The use of rootstock
to expand the harvest season should complement the
use of different strains to expand further the McIntosh
harvest season.

Conclusions

We do not have any easy answers to the question
of what an apple grower can do to reduce the losses
associated with the non-use of Alar. Short-term ap-
proaches, obviously, are stop-gap measures which may
somewhat reduce the losses. The long-term changes
will take time and capital to implement but should go
far to eliminate the need for Alar. The New England
apple industry has rough seas ahead, but if growers
look to the future and begin to make some changes,
it should be able to weather this storm.

ﬁ.~
3 e

Fruit Notes, Volume 79, Summer, 2014



Firelne

OXYTETRACYCLINE

Your solution for -
Fire Blight in Apples & Pears

Bacterial Spot in Peaches & Nectarines

Proven Performers

FireWall

STREPTOMYCIN

Your solution for -
- Fire Blight in Apples & Pear
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www.agrosource.net

© 2014 AgroSource, Inc. FireLine and FireWall are trademarks of AgroSource, Inc.

Fruit Notes, Volume 79, Summer, 2014 21


http://www.agrosource.net/

THINK LONG TERM

THE EFFORT YOU MAKE TODAY WILL REWARD YOU IN THE FUTURE.

LOOKING FOR TREES? Make us your first call.
BECAUSE YOUR TIME IS VALUABLE - Let us manage the details.
LET OUR HIGHLY QUALIFIED STAFF WORK FOR YOU!

DON’T BE LEFT OUT!

BOOK FUTURE GROWER CONTRACTS NOW!
TIMING IS CRITICAL!

800.424.2765
www.summittreesales.com

STS -

SUMMIT TREE SALES

REPRESENTING THE COUNTRY’S FINEST NURSERIES

Jan Melvin Katie Schuld

Dawn Melvin Wally Heuser ~ Wanda Heuser Gale
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“Z% Peacbes From Circle M Farms
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Exceptional quality and flavor at attractive prices

Brought to you from the 4th generation family
arm of Santo John Maccherone

STANNET O SVARYIS P

e PLU Stickers Available
Upon Request

“Peaches from Circle M Farms just plain taste better.
Their size and color are what your customers want,

e oW intcalories and their flavor is the icing on the cake.

That's because our orchards are tended with care

and attention, and their fruit is left on the tree

to ripen naturally until they reach their optimum
sweetess. Then they are picked by hand, taste-tested by
me to ensure quality, and packed gently into

25 Ib. volume boxes for shipping. Single layer cartons are available upon request.

e Nutritious and Delicious

e Exceptional Flavor

Circle M’s 30 varieties of peaches and nectarines are known for their
sweetness and their luscious color. They look as good as they taste.

Discriminating customers appreciate our white flesh peaches because of their
lower acid levels and supremely sweet taste.

Add it all up: Peaches from Circle M Farms are fresher and sweeter, picked by
hand when their time has come, and packed with care for a longer shelf life.

JERSEY
FRESH

FROM THE GARDEN STATE

Yellow, white and donut peaches and yellow and white nectarines
are available early July to late September.”

Preserves”

Santo John Maccherone
circlemfarmslic@gmail.com
Circle M Farms
88 Sandy Ridge Road
Salem, N.J. 08079

Available in 16 oz. and 64 0. sizes
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Made from fresh New Jersey Peaches
“Peach Cider Drink, Peach Salsa, Peach
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