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Regulation of vegetative growthinthetopsof appletrees
isone of the most important management activities. 1t can be
achallengeinbothdwarf andlarger trees. Allowingexcessive
growthinthe upper canopy will resultin shading inthelower
portions of the canopy, reducing vegetative growth, flower
bud formation, fruit set, fruit size, and fruit quality.

Pruning often isused to control the growth in the tops of
trees. Pruning, however, can result in the development of a
“grow and cut” cycle, where excessive vegetative growth is
removed, thusstimul ating excessiveregrowth which needsto
be removed the next year, and so on.

Other techniques can be more useful than pruning for
reducing this vegetative growth. These techniques can be
divided between tree devel opment to control top growth and
controlling growth in amature tree.

TreeDevelopment

Managing atree from planting to reduce the vigor of the
leader is one way of eliminating the potential for excessive
vegetative growth in the top of the tree. Two practices are
appropriate: leader bending and leader renewal. These
techniques are used most often in high density plantings of
dwarf trees, but al so may beapplicabletolow density plantings
of semi-dwarf trees.

Leader Bending. Leader bending isused on arelatively
vigorous leader, beginning in the first or second dormant
season. Near the end of the dormant season, the youngest 12
to15inchesof theleader istied at anangleof about 45 degrees
fromvertical. Inearly June, theend of theleader isbentinthe
oppositedirectionto approximately 45 degreesfromvertical.
Over time, the leader develops a snake-like form. Thistype
of training causes somewhat of a restriction in the flow of
materialsthrough the central leader’ s conductive tissues and
resultsin aslowing of terminal growth. Inastudy conducted

in 1992, Pioneer Mac/Mark trees were manipulated with
various central-leader modifying treatments. The leader
bending treatment resulted in a reduction in growth of the
terminal shoot by 25%, but it also increased the number of
lateral shootsby 75%. In somesituations, thislargeincrease
inlateral shoot devel opment may beexcessive, resultinginthe
need to remove some of them by pruning. In general,
however, leader bending produces a tree that is in balance
without the use of excessive amounts of pruning.

Leader Renewal. Leader renewal is used when trees
reach about two thirdsof their desired final height. Simply, it
istheremoval of thetop of the central leader downto alateral
intwo-year-old wood during the dormant season. Thelatera
istiedtovertical in June, becomingthenew leader. Theresult
is to restrict the flow of materials through the leader’s
conductive tissues by continually diverting it through these
lateral brancheswhich are converted to the central leader. In
the study mentioned above, leader renewa reduced the
growth of the terminal shoot by approximately 20% and
reduced the number of laterals produced by approximately
25%. Although, with the Pioneer Mac/Mark trees we ob-
tained very much the desired result, in some situations, the
response to this type of manipulation is excessive growth.

Either of these methods of training a tree to reduce top
vigor canbeeffective. Themostimportant pointisthat growth
should bemanaged so that thetopsdo not becomeexcessively
vigorous and a“grow and cut” cycleisavoided.

Top Control inaMatureTree

Onceatreehasbecomeoverly vegetativeinthetop of the
canopy, pruning must be used to remove the excess growth,
but girdling can be used quite effectively to reduce the
regrowth that can occur. Two typesof girdling may be used:
scoringandringing. Scoringissimply cuttingthroughthebark



Figure 1. Theeffectsof top scoring on mature Cortland/M.7 trees(a.
without top scoring; b. scored approximately four feet downfromthe
top of the two-year-old portion of the central leader).

downtothewoodinacirclecompletely aroundthe
trunk. Ringingissimilar except somebark tissueis
removed. The width of the ring can vary, but
usually the width of a pruning saw is adequate.
Girdling should beperformed approximately oneto
two weeksafter bloom, when vegetativegrowthis
four to six inches long. The height of the girdle
dependsupon wherethe growth control isneeded,
but for semi-dwarf trees, usually isbest performed
approximately three to four feet down from the
desired height of the tree.

In one study with mature Cortland/M.7 trees,
shoot length and shoot diameter in the tops of the
trees were reduced by approximately 40% by
scoring (see Figure 1). In another study, with
DeliciousyMM.106, shoot length was reduced by
20%, fruit set was increased by 50%, and flower
bud formation was increased by 35% by either
scoringor ringing. Aswasseeninthisexperiment,
girdling affectsmorethanvegetativegrowth. Long-
termbenefitswill arisefromitseffectsonfruiting.
Increasesin fruiting in the top of the canopy will
shift that portion of the tree away from vegetative
growth toward reproductive growth. The result
will beweaker, moreproductivewoodinthetop of
the canopy. Oncethissituation devel ops, pruning
can be done that does not stimulate excessive
growth.

Girdling in the top of thetreeisasimple, but
very effective way to break the “grow and cut”
cycle. It can be used after adormant season when
the height of atreewasdramatically reduced orin
situations where the top has been alowed to
becomeoverly vigorous. Italsocanbeusedbefore
adramatic problem devel ops, establishingthekind
of weak wood and productivity that will allow
pruninginthetop of thetreethat doesnot stimul ate
excessive growth.

Managing the growth in the top of appletrees
must be part of the training process in every
orchard. Mismanagement can lead to significant
reductionsinlong-termproductivity.
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