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After Top-Working: Managing the New Grafts
Dr. James Schupp, Professor of Pomology, PSU
Top-working is the name for grafting established trees to another variety. The
existing tree, the “stock”, is cut back, leaving just one or two limbs (nurse
limbs) to supply the tree with energy.
Short sticks of 1-year-old wood of the new variety (the scions) are inserted
(grafted) into the cut surface. Once the tissues of stock and scion make new
connections, the scions begin to grow into a new tree. One of the first questions
to address is how many scions to leave? The typical case is that two scions were
grafted, and often both of these grow. If only one scion takes, then train it as a
tall spindle/vertical axe/ central leader tree. If both scions grew, then there are
some options:
1. Select the biggest and trim down to one. However, this isn’t necessary, and
it slows healing of the grafting wound. The wound where the stock tree was
cut off will cover over from the base of the scion. If there are two, the
wound heals from both sides and covers over twice as fast.
2. You can leave both scions and bend the smaller of the two down across the
center of the trunk to a horizontal angle. This essentially makes that scion
into a scaffold limb. This works okay, but you should wait until the end of
the first season to do this, as the strain of bending can cause the graft to
break. This is a good way to manage more vigorous trees at moderate
spacing. Always bend over the center of the trunk. Don’t pull the scion away
from the trunk as it is easily broken when pulled away.
3. The best way to train top-worked scions for high-density plantings with
trellis is to leave both scions to grow as a bi-axis (two leader) tree. After the
first growing season, crisscross them by bending them over the middle of
the trunk, and allow the two scions to form an in-line V-shaped canopy. Two
leaders will help to make a calm tree with a smaller, narrower canopy.
Minimal pruning promotes earlier production. Top-worked trees re-establish
very quickly, and it is often possible to get a partial crop in the second or
third year.
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The graft union is very brittle when the trees first start
to grow. Provide support when the trees are still very
small. Attach bamboo stakes/ vertical wire and tie the
biggest shoot of each scion to this support structure.
Initially, this will help prevent birds from landing on
the tops and breaking them off. As the scions grow
very rapidly, they will establish a large leaf area while
the graft union is still very brittle. Without support,
these can break in the high wind. After the biggest
shoot is safely secured, rub off competing buds on each
scion. Only one shoot per scion is needed to create the
two leaders.
What if the buds were floral? There will still be a
vegetative shoot that will come out beneath the
flowers. These buds will lag behind at first, but they
will grow to make a perfectly acceptable leader, and
you probably won’t be able to tell them apart in a
couple years. Use caution if you feel the need to pick
off the flowers, as the graft is brittle and subject to
breakage if you yank on them too much. Protect any
open blossoms against fire blight.
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growth. Monitor for, and control potato leafhopper
(PLH). PLH seems to seek the tender foliage from topworked trees, and too many of them causes chlorotic/
necrotic leaf margins (hopper burn) and stunted
growth.
Top-worked trees grow rapidly, and there normally is
no need for supplemental fertilizer. Provide
supplemental irrigation to prevent water stress. This
will keep the tree growing, so that the trees will fill
their space by the 3rd or 4th leaf (Figure 3). Tree
training is minimal. Top-worked scions grow extremely
fast, and usually the lateral buds will break and form
new side branches on the current season’s growth.
Side branches formed this way have naturally wide
branch angles, so limb bending isn’t needed. Keep the
terminal growth attached to your vertical support
structure, and re-tie these every 2-3 weeks, as needed.

Starting in the second season, the vigor and dominance
of the terminal growth can be managed by adjusting its
angle. More vertical terminals will grow taller and have
smaller side branches. Terminals that are bent to 30-35
Prune out/ rub off any suckers that sprout from the
degrees from vertical will be somewhat shorter and
trunk or the base of the nurse limb. Keep the scions
will have some stronger side branches. An angle of
open and exposed to full sunlight and spray coverage. about 25 degrees from vertical often provides a good
If the scion(s) grow successfully, the nurse limbs should balance of vigor, and is wide enough to allow adequate
be removed after the first growing season.
space for both leaders. After the second year, the
leaders are permitted to grow vertically.
First season pest management is similar to other
vigorous non-bearing trees. Careful monitoring for fire This article was written and reprinted with permission
blight is warranted, with the possibility of late opening by Dr. Jim Schupp of Penn State University. Access the
original version here.
bloom from the scion buds, and the overall vigorous

Precision Irrigation: Where to Start
Mike Basedow, CCE ENYCHP
As we enter the warm summer months, you might
consider trialing the precision irrigation model on your
farm to improve tree growth in your new plantings and
maximize fruit size in your mature blocks.
Irrigation can be helpful in maximizing tree growth in the
first few years of orchard establishment (Dominguez and
Robinson, 2015). This is particularly important for trees
planted with multiple large feathers in tall spindle
plantings, as well-branched trees will have a
disproportionally large leaf area that may not be
adequately supplied with water by the trees’ damaged
roots. Drip irrigation insures the leaders can continue to
grow to their full potential, leading to higher yields within
the first five years of establishment.

Irrigation can also increase fruit size in mature plantings
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(Lordan et al, 2016). While fruit thinning is one area where
growers can affect fruit size, providing sufficient water is
also critical. Water stress, even temporarily, reduces the
fruit growth rate. Once the growth rate slows, this loss in
size may be difficult to overcome, even when soil moisture
levels return to normal during subsequent rain events.
The amount of water apple trees need on any given day
heavily depends on a number of weather variables. These
include the temperature, how windy and sunny it is, and
the amount of rainfall the site has recently received. These
factors are constantly monitored by NEWA stations, and
are summarized under the Precision Irrigation
Management tool, available at http://newa.cornell.edu
under the “Crop Management” tab. To use the tool, select
your farm’s weather station (or whichever NEWA station
you use for your weather data) from the menu on the left
continued on next page
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hand side of the screen. Then, enter your green tip date,
the tree spacing, and the age of the block you would like
to irrigate.
This will then bring up a table, showing the current day in
green, the previous week in blue, and the following
predicted week in tan. From here, you will have the option
to adjust the numbers under the rainfall and irrigation
columns. The rainfall column is prepopulated with NEWA
data, but you can change it if you know your site received
an amount differing from what NEWA recorded. You can
also adjust the irrigation by gallons per acre (GPA). Using
this column and the one on the far right, the Cumulative
Water Balance column, is how you can determine how
much water you need to irrigate your blocks. Looking at
the Cumulative Water Balance Column, a positive number
or a “0” indicates the field is at capacity. We generally
begin applying irrigation when the field is at 80% water
holding capacity, which for clay loam soils often begins at
about -20,000 gallons per acre.
The other number you will want to determine is your
application rate to know how many hours it will take for
your system to put out a given GPA.
To determine this, you will need to
know your emitters’ flow rate in
gallons per hour, and the number of
emitters you have per acre.
Multiplying the number of emitters
per acre by the flow rate will
give you your application
rate, which will be in gallons
per hour per acre. So, if you
want to apply 5000 GPA, and
your application rate is 622
Gallons per hour per acre,
you can divide 5000 by 622,
and determine you will need
to irrigate for eight hours.

There are a few additional
recommendations for
practicing precision irrigation.
During the early season,
apply the necessary irrigation
once per week. Then in midJune switch to two
applications per week in clay
or loamy soils, and every
other day in sandy soils.
When large rain events are
predicted, do not irrigate the
day before or three days after
the rain event, as the upper
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layer of soil is likely to still be saturated.

So, if you would like to manage fruit size more precisely
and maximize your tree growth in your new plantings,
consider trialing the model on some of your irrigated
blocks this season.
Sources
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20 Minute Ag Manager Webinars:
All webinars run from 12:00 until 12:30.
To register, go to https://tinyurl.com/y9gfqbmx. Registering once gives you access to the series.

July: Managerial Accounting
 July 3—Budgeting 101
 July 10—Assessing a Capitol Investment
 July 17—Relevant Information and Sensitivity Analysis
 July 24—Pricing for Profit
 July 31—Know When to Hold’em, Know When to Fold’em
(assessing performance)
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Previous 20 Minute Ag. Manager sessions area now available
on our ENYCHP YouTube—Learn the highlights in just 5
minutes!
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Upcoming Events
Champlain Listeria Workshop July 24th
The Champlain Valley Listeria Workshop has been scheduled for July 24th from 8:30 to
4:30 at the American Legion Hall at 9509 Route 9, Chazy, NY from 8:30 to 4:30 (full
agenda to follow). Register HERE

Champlain Valley Pesticide Applicator Pre-Exam Training
July 25 and 26, 2018
CCE Office
6064 Rte 22 # 5, Plattsburgh, NY
1-5:00 pm each day
CCE ENYCHP Horticulture Specialists will be offering a training to review core
concepts and commodity specific items in preparation for the exam.

Tree Fruit
Specialists
Dan Donahue
Phone: 518-691-7117
Email: djd13@cornell.edu

Mike Basedow
Phone: 518-410-6823
Email: mrb524@cornell.edu



PRE-REGISTRATION is REQUIRED by Friday July 13th. Space is limited!
Workshop cost is: $25.00
(Plus additional costs for manuals and exam)



The exam itself will be offered by DEC in Plattsburgh on:
Thursday, August 2nd, 9am-1pm at the same location
(Please arrive at least 15 minutes prior to the exam start time)



THE CERTIFICATION EXAM will be administered by NYS DEC to qualified
applicants.



Potential test takers MUST verify their eligibility with the DEC and register for
the exam with the DEC prior to taking this class.



Fee for the exam is $100 payable to DEC the day of the exam.

ENYCHP Office



Pre-Exam Training Registration:
Email or call Mike (mrb254@cornell.edu 518-410-6823) with the names of the
employees that would like to attend by July 13th. We will then send over
instructions for how they can pay and sign up to take the exam.



Manuals:
DEC requires each person taking the exam to provide their own copies of the
Category manual they are being tested in (Category 22 for fruit) on the day of
the exam. Students need to bring both the core and category manuals to the pre
-exam training.
They can be purchased online through the Cornell Store by visiting this link:
https://store.cornell.edu/c-873-cornell-coop-ext.aspx

Abby Henderson
Phone: 518-746-2553
Email: aef225@cornell.edu
Open: Mon, Wed, Fri
8:00am-4:00pm

Students should also be familiar with the WPS How to Comply Manual, available here:
https://www.epa.gov/pesticide-worker-safety/pesticide-worker-protection-standard-howcomply-manual
This CCE training is not a substitute for the 30-hour training class for those
without experience. CCE supplemental training is available only to those who
already meet the education and/or experience requirements and are therefore
qualified to sit for the Private Applicators Certification Exam. All participants must
have experience working on their own farm, or through employment on another
farm. Any questions on exam eligibility will be answered by your regional DEC
representative (Brian Primeau (518) 623-1267 baprimea@gw.dec.state.ny.us for
Region 5)
Please call or email Mike with any questions. mrb533@cornell.edu/ 518-410-6823
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