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M ani pul ating the rel ationshi p between vegetative growth
andreproductivegrowth (fruit production) iskey to successful
fruit-tree management. Several aspects are integral to this
relationship: orchard soil, fertilization, irrigation, rootstock,
cultivar, tree age, tree spacing, pruning, etc. All tree-fruit
growersare concerned with these factorsand often attempt to
mani pulatethemin such away asto enhanceproductivity. As
orchard intensification occurs, these factors and otherswhich

Figure 1. The effect of limb positioning on vegetative
growth and fruit production (from: Fritzsche, R. 1967.
Obstbau. Hrsg.: Schw. Verbandder Ingenieur-Agronomen.
Verl. A. Stutz& Co., Wadenswil).

can alter the relationship between vegetative growth and fruit
production become much moreimportant.

One factor that can be important both to intensive tree-
management systemsaswell aslessintensive systemsislimb
positioning, i.e. atering the angle of limbs originating at the
central trunk. The angle of a limb has a local effect on
vegetativegrowthandfruit production of that limb. Changing
theorientation of alimbfromvertical tohorizontal reducesthe
terminal growth of the limb and increases flower bud forma-
tion. ThisrelationshipisdepictedinFigurel1.

Thereasonfor thechangefromvegetativegrowthtomore
reproductive growth relates partially to the dominance of the
terminal bud on alimb and to thereallocation of nutrientsand
hormones. Onavertical limb, theterminal bud (theupper most
bud) isdominant. It produces hormones called auxinswhich
are translocated down the stem. This movement causes
nutrients and carbohydrates to flow preferentially to the
terminal bud, reducing both the vegetative and reproductive
growth potential of lateral buds. When the limb is moved to
horizontal, or closer to horizontal , thedominanceof theterminal
budisreduced, because auxin production and transl ocation of
auxins from it are reduced. The result is a more even
distribution of nutrients and carbohydrates within the whole
limb, allowing vegetative and reproductive growth to occur
throughout thelimb.

How can limb positioning help manage the vigor and
productivity of an appletree? Simply, nonproductive, overly
vigorouslimbs can be moved to amore horizontal positionto
enhance productivity and reduce growth, and nonvigorous,
overly productive limbs can be moved to a more vertical
position to enhance growth and reduce productivity.

Relationship of Limb Angleand
Position withintheTree

If al limbs within atree were trained to the same angle,
those at the top of the tree would have more vigor and



Figure2. Relativevigor withinatreewith all [imbs posi-
tioned at thesameangle(from: Gyuro, C.1980. Muveles
rendszerek es metszesmodok a modern
gyumolestermesctesben. Budapest: Mezogardasagi
Kiado. pp.356).

technique. Stronger limbs require heavier weights. This
method isvery easy to use, but it doesnot placethelimbinits
fina position. Sinceaweight providesaconstant force, limbs
can be moved too far from vertical if weightsare not checked
regularly and repositioned when necessary. Aswith spread-
ers, itisimpossibleto movelimbs closer to vertical.

The third general method of limb positioning is tying
(Figure4C). Variousmeansof tying are used, but basically, a
limbispulledinto the desired position, either up or down, by
tyingittoapermanent support. Caremust betakentoloopthe
tying material aroundthelimbinsuchaway asnottogirdleit.
This method is more labor intensive, but is a very reliable
method for positioning alimb at any angle.

Timing of Limb Positioning

Littleisknow about thebest timingfor l[imbpositioning. In
Europe, mostlimb positioningisdoneafter terminal growthhas
ceased (near July 1). Thistimingshouldresultinnowatersprouts
devel oping from the upper portion of horizontally positioned
limbs; however, it likely will have no effect on flower bud
formation for next year’s crop. On the other hand, limbs
positionedto near horizontal in May likely will producewater
sproutsbut al so may set moreflower budsfor nextyear. 1flimb
invigoration is the goal, clearly, the earlier in the growing
season the better. If relatively weak limbs set fruit and begin
to bend from the weight, tying them up as soon aspossibleis
best.

overgrow thoseat thebottom (Figure2). If agreat deal of limb
positioning is done within atree, care must be taken to avoid
reducing the vigor of the bottom of the tree more than the top,
soingeneral, anglesfromvertical should be greater at thetop
of the tree than at the bottom (Figure 3).

Techniquesof Limb Positioning

Therearenearly asmany techniquesof limb positioning as
there are practitioners, however, there are some general
categories of techniques. Probably the most commonly used
method of limb positioning isspreading. Wooden, plastic, or
metal devices are used which force limbs downward (Figure
4A). The advantage of this technique is that the limb is
positioned solidly andinitsfinal position. For thistechniqueto
work well, however, limbsmust berel atively vigorousinitially
so that there is adequate force between the central trunk and
thelimbtoholdthespreader inplace. Furthermore, itisdifficult
tospreadlimbsbel ow horizontal or to spreadlimbsnear thetop
of thetree, anditisimpossibletomovelimbscloser tovertical.

A second common method of limb positioningistheuseof
weightshungonlimbs(Figure4B). Many typesof weightsare
used. Any limb in the tree can be positioned with this
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Figure 3. Relativevigor withinatreewith varyingangles
of limbsfromthebottomtothetop (from: Gyuro, C. 1980.
Muvelesi rendszerek es metszesmodok a modern
gyumolestermesctesben. Budapest: Mezogardasagi
Kiado. pp.356).
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Figure4. Threegeneral methodsfor limb positioning: A. spreading; B.weighting; and C. Tying.

Limb positioningisavery effectivetechniquefor control- ~ will be avery important technigque for managing high density
linglimbgrowthandproductivity. It mustbeusedwithcareand  orchards.
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