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Abstract. Newly planted pecan (Caryaillinoinensis Wangenh. C. Koch cv. Kanza) trees were
grown for 5 years in a bermudagrass [Cynodon dactylon (L.) Pers.] sod with vegetation-
free circles 0, 0.91, 1.83, 3.66, or 7.32 m in diameter. Trees were irrigated and fertilized to
minimize growth differences associated with competition from the bermudagrass. There
were no differences in trunk diameter among treatments the first 2 years of the study.
During the next 3 years, trunk diameter increased curvilinearly as the vegetation-free
circle increased. A vegetation-free circle diameter of 1.83 m produced near maximum tree
growth. Although trunk diameter improved slightly as the vegetation-free diameter was
increased up to 7.32 m, it was not sufficient to justify the additional expense for herbicides

nor exposure of unprotected soil to erosion.

Vegetative groundcover surrounding trees
competes for nutrients (Bould and Jarrett,
1962; Goff et al., 1991; Smith et al., 1959;
Worley and Carter, 1972) and water (Patter-
son et al., 1990; Ware and Johnson, 1958),
and in some instances may be allelopathic
(Friedman and Horowitz, 1970; Meissner et
al., 1989; Menges, 1987; Smith et al., 2001;
Wolf and Smith, 1999). Tree growth during
orchard establishment can be increased by
maintaining a vegetation-free area surround-
ing the tree (Foshee et al., 1995; Patterson et
al., 1990; Patterson and Goff, 1994; Smith
et al., 2002; Wolf and Smith, 1999). Culti-
vation (Foshee et al., 1997; Merwin et al.,
1994; Patterson et al., 1990; Patterson and
Goff, 1994; Smith et al., 1959), herbicides
(Foshee et al., 1997; Merwin et al., 1994;
Norton and Storey, 1970; Patterson et al.,
1990; Patterson and Goff, 1994), or various
mulch materials (Foshee etal., 1996; Merwin
et al., 1994; Smith et al., 2000) have been
used to control vegetation that interferes with
growth. Cultivation is normally considered
undesirable since it increases soil erosion,
causes soil structure loss, and frequently
results in tree injury. Mulches are probably
the most effective means for increasing
tree growth since they not only suppress
vegetation, but also reduce soil moisture
loss (Smith et al., 2000). However, mulch
materials can be difficult to obtain, and
mulching is labor-intensive. Herbicides are
widely accepted in modern agriculture as an
effective and relatively inexpensive tool to
control unwanted vegetation. One question
that often arises when establishing an orchard
is the optimum size of the vegetation-free
area around trees. This study evaluates the
impact of vegetation-free areas on growth
and establishment of pecan trees in a ber-
mudagrass sod.
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Materials and Methods

The test site, located at the Pecan and
Fruit Research Station near Perkins, Okla.,
has a Teller sandy loam (fine-loamy, mixed,
thermic, Udic Argiustoll). Existing vegeta-
tion was killed during the fall of 1998 with
glyphosate [N-(phosphonomethyl)glycine],
then solid set irrigation was installed before
sprigging common bermudagrass in May 1999.
The bermudagrass was watered and fertilized
as required, resulting in a good stand. Dur-
ing the fall of 1999, appropriate size circles
were killed in the bermudagrass sod with
glyphosate, and then 1.5 to 1.8 m tall bare root
‘Kanza’ trees on Giles rootstock were planted
in February 2000 at 7.6 x 10.7 m. Oryzalin
(3,5-dinitro-N4,N4-dipropylsulfanilamide), a
surface-applied herbicide with preemergence
activity, was applied annually in March over
the entire area (sod and vegetation-free areas),
resulting in a nearly pure bermudagrass sod.
Bermudagrass was mowed as needed during
the growing season. Glyphosate was applied
by hand with a wick roller or hand gun sprayer
as required (typically at 2 week intervals), to
maintain the designated areas vegetation-free.
Treesreceived normal structural pruning during
the study. Bermudagrass and trees were fertil-
ized annually in March with 100 kg-ha'N from
urea broadcast over the entire area. Trees also
were hand-fertilized with 13N-5.7P—10.8K at
0.4 kg/tree in March and 0.2 kg/tree in June
2000, 0.7 kg/tree in March and 0.4 kg/tree in
June 2001, and 1.1 kg/tree in March and 0.4
kg/tree in June 2002, 2003, and 2004. Zinc
(ZnSO,) was applied five times annually as
a foliar spray, to runoff, between budbreak
and July at 0.9 g'L"! Zn. Annual leaf samples
indicated that N, P, K, Ca, Mg, Zn, Fe, and Mn
were within the recommended concentration
ranges (Smith, 1991). Tensiometers monitored
soil water status. A pair of tensiometers was set
30 cm from each of three trees per treatment,
30 and 60 cm deep. Trees were irrigated when
soil tension averaged —30 kPa at 30 cm deep
in the treatment using the most water (initially
those without vegetation control used the

most water, but during the later years of the
study treatments with the largest trees used
the most water).

Treatments were vegetation-free circles
surrounding the trees that were 0, 0.91, 1.83,
3.66,0r7.32mindiameter. Each treatment was
replicated 12 times in a randomized complete
block design. Trunk diameters 30 cm above the
soil were measured annually while the trees
were dormant. Growth data were analyzed by
regression analysis.

Results and Discussion

Trunk diameter was not affected by treat-
ment during the first 2 years of the study
(Fig. 1). The third through fifth years fol-
lowing transplanting there was a significant
curvilinear relationship between the size of
the vegetation-free circle and trunk diameter.
Trunk diameters were 8% to 15% larger in the
third through the fifth growing seasons with
a 0.91 m vegetation-free circle compared to
no vegetation-free zone. Trunk diameters
substantially increased in size up to a 1.83 m
diameter vegetation-free circle, and then trunk
size increments were much less but continued
to improve up to 7.32 m in diameter.

Results of this study were similar to those
from a study using a tall fescue (Festuca
arundinacae Shreb.) sod in that the shape of
the response curve was similar (Smith et al.,
2002), butthe magnitude of growth suppression
was much greater by tall fescue than bermu-
dagrass. Trunk diameters of trees surrounded
by fescue were up to 260% smaller after three
growing seasons than those with vegetation
control. Bermudagrass surrounding the trees
only reduced trunk diameter up to 27% by the
end of the third growing season (Fig. 1). Atthe
end of the fifth growing season bermudagrass
suppressed trunk diameter from 8% to 27%
depending on the vegetation-free circle size.
The studies using bermudagrass or tall fescue
sods were located within 200 m of each other
and were managed similarly; however, there
were differences in the two studies. The most
notable difference was tree size and age at
transplanting. In the study with tall fescue,
trees were 0.3 m tall, 5-month-old container
grown seedlings (Smith etal.,2002), and in the
study with bermudagrass trees were 1.5to 1.8
m tall, 3-year-old bare root ‘Kanza’ on Giles
rootstock. Fescue may be more detrimental
to tree growth than bermudagrass, but this is
unclear. Ina container study, bermudagrass and
tall fescue suppressed tree growth similarly
(Smith et al., 2001). Initial tree size or age, or
other differences in the two studies may affect
initial growth rate more than sod species. Both
studies agree that, regardless of the sod species,
tree growth is suppressed if the vegetation is
not controlled surrounding the tree.

Results of this study suggest thata 1.83 m
diameter vegetation-free circle produced near
maximum tree growth during the first five
growing seasons. Larger areas improved tree
growth slightly, but not enough to justify the
added expense and potential erosion problems
associated with larger vegetation-free areas. A
study with tall fescue also found thata 1.83 m
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Fig. 1. The relationship between size of a vegetation-free circle surround-
ing pecan trees and trunk diameter. Treatments began at transplanting
and continued through the fifth growing season (2000 through 2004).
Boxesrepresentthe mean of 12 replications per treatment. Lines show
the significant relationship between diameter of the vegetation-free
circle and trunk diameter. In 2000 and 2001 there were no signifi-
cant relationships. In 2002, 2003, and 2004 there were significant
curvilinearrelationships. Equations and coefficients of determination
arey =45.99—8.783 x e, 2= 0.84"; y = 80.09 — 19.784 x e, 1
=0.97"", and y = 98.44 — 20.884 ¢, *=0.86" for 2002, 2003 and
2004, respectively; where, y = trunk diameter in mm, e =the constant
2.718, and x = the vegetation-free diameter in meters. Coefficients of
determination are significant at 1% (**) or 0.1% (***).
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diameter vegetation-free circle
produced near maximum tree
growth rates.
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