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TERMINAL BUD CLUSTER PRUNING PROMOTES
APICAL CONTROL IN TRANSPLANTED SHADE
TREE WHIPS
by Brian Oleksak1, Monica Kmetz-Gonzalez2, and Daniel K. Struve3

Abstract. Transplant-induced loss of apical control, as
measured by the central leader to total lateral branch caliper
ratio, was documented for 'Patmore' green ash (Fraxinus
pennsylvanica) and 'Autumn Purple' white ash (F. americana)
by measuring trees one, two, five and 10 years after
transplanting. For both species, the central leader to total
lateral branch caliper ratio ranged from 0.3 to 0.5, regardless of
the age from transplanting, indicating that large lower limb
development (loss of apical control) was initiated at
transplanting and persists for up to 10 years. Transplanted
nursery grown 'Patmore green ash and 'Autumn Purple' white
ash trees bud pruned to maintain a strong central leader had
central leader to total lateral branch caliper ratios of 0.7 and
0.8, respectively. A pruning treatment, removing the lateral
buds from the terminal bud cluster, reduced large lower limb
development, maintained apical control and resulted in better
lateral branch distribution in transplanted red oak {Quercus
rubra) and 'Patmore' and 'Autumn Purple' ash whips than
leaving the terminal bud cluster intact.

Introduction
Tree crown form results from the interaction of

genetic and environmental factors (13). A tree's
form is determined by the differential elongation
of its shoots (6). In green ash (Fraxinis
pennsylvanica) terminal buds in the upper crown
positions are the first to elongate in spring,
elongate faster and have a longer elongation
period than lateral buds in the terminal bud
clusters, or buds in lower crown positions (6).

Inherent crown form can be modified by
environmental stress, especially water stress (13).
Water stressed trees typically have multiple
leaders, with a flat topped crown, indicating that
water stress causes loss of apical dominance or
control. Apical dominance is defined as the
complete inhibition of lateral buds on the current
year's shoot (central leader) (13). Loss of apical
control refers to the release and rapid growth of
two or more of the uppermost lateral buds in the
spring which tend to suppress the terminal leader.
Transplanting is a stress (9) and thus transplanted
trees would have reduced apical control (10). An
expression of reduced apical control is large
diameter lower limb development (10) and an
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"intermediate" crown form type with more than one
main stem (6).

Transplanting induced loss of apical control is
easily corrected by timely pruning, especially
during the first one-to-three years after
transplanting (2). Corrective pruning focuses on
maintaining a central leader by removing or
severely pruning competing lateral branches.
Intensive pruning as practiced in production
nurseries is not widely practiced by municipal
foresters (1 and 5). However, if competing lateral
branches are not corrected, large diameter limbs
develop in the lower crown. An inexpensive, fast,
pre-transplanting pruning technique is needed so
that apical control and natural crown form are
maintained.

This study was conducted: 1) to describe loss
of apical control by measuring lower limb caliper
in transplanted whips of two ash cultivars, 2) to
study the effects of lateral bud removal from the
terminal bud cluster on apical control in
transplanted red oak (Quercus rubra), and in
green ash (Fraxinuspennsylvanica 'Patmore') and
white ash (F. americana 'Autumn Purple') whips.

Material and Methods
Two series of experiments were conducted. In

the first series, loss of apical control following
transplanting was described. Because
untransplanted control trees were not available,
the growth of transplanted nursery-grown trees
pruned to maintain apical control was used for
comparison with trees transplanted to curb lawn
sites. In the second series a novel method of
maintaining apical control in transplanted red oak
and ash whips was explored.

Loss of Apical Control Following
Transplanting. The measure of apical control
used in this study was the ratio between the central
leader caliper to total limb caliper of the lowest
branches. A low ratio indicates large lateral limb
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caliper relative to the central leader caliper and
loss of apical control. The effect of transplanting
on apical control was determined by measuring
'Patmore' green ash and 'Autumn Purple' white
ash trees transplanted five (in 1990) or 10 years
(in 1985) before measurements were taken in
spring 1996. Ten unpruned trees of each species
and age class were randomly selected from the
City of Columbus street tree inventory. All trees
were planted in curb lawn sites and had received
no pruning before measuring. The caliper of the
central leader 2.5 cm (1 in) above the lowest whorl
of branches was measured, as were the calipers
of the individual limbs in the lowest whorl of
branches (Fig. 1). Limb calipers of individual trees
were totaled, and the central leader to total lateral
limb caliper ratio calculated. Central leader to
lateral limb caliper ratios for trees one and two
years after transplanting were obtained from
control trees in the terminal bud cluster pruning
experiment described below.

Similar measurements were made on 7 to 10
cm (2.5 to 4 in) caliper nursery grown (Scarffs
Nursery, New Carlisle, OH) 'Patmore' green ash
and 'Autumn Purple' white ash to estimate the
central leader to lateral limb diameter ratio of
"untransplanted" trees. These trees were
transplanted four years prior to measurement and
were pruned to enhance their natural form:
maintaining a strong central leader and reducing
large caliper limb development in the lower crown
according to Flemer (2).

Terminal Bud Cluster Pruning. Two bud
pruning experiments were conducted with red oak
and one with 'Patmore' green ash and 'Autumn
Purple' white ash. In a preliminary experiment,
the dormant lateral buds in the terminal bud cluster
of 200 red oak whips were removed by thumb nail
in March 1993 (Treatment "B" in Fig. 2). If co-
dominate terminal buds were present, one was
removed. The whips were lined out in rows 3.1 m
(10 ft) apart and spaced 1.2 m (4 ft) apart within
the rows. The block was clean cultivated during
1993. In September 1993, terminal shoot length
and the distance from the 1993 terminal bud scale
scar to the lowest lateral branch formed during
1993 were measured and the number of
intercluster buds forming lateral branches counted.

Figure 1. Drawing indicating the site of terminal shoot
caliper measurement (T) and the sites of lower limb caliper
measurements (L) of a tree transplanted 10 years before
measurements were taken.

Figure 2. Drawings illustrating the terminal bud pruning
cluster pruning treatments for red oak seedlings: Intact
(A), Lateral Bud Removal where the lateral buds in the
terminal bud cluster were removed (B), and Terminal Bud
luster Removal where the terminal bud cluster was pruned
and the upper most lateral bud taped to reestablish a single
central leader (C).


