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Abstract

Grapevines ( Vitis spp.) are becoming a major problem for forest managers
in the Appalachians, especially when clearcutting is done on highly productive
hardwood sites. Grapevines can reduce tree quality and growth, and eventually
kill the tree. Silvical characteristics of grapevines are discussed. Forest man-
agement guidelines are given for controlling growth of grapevines. The control
guidelines are applied to mature and immature stands using herbicides and
mechanical treatments. The grapevine-arbor concept is suggested as a means
of regulating the control treatments for timber and wildlife interests.
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Introduction

Wild grapevines ( Vitis spp.) are
becoming a major problem for the
forest manager in many areas of the
Appalachians. A few years after clear-
cutting, it is not unusual to find large
numbers of grapevines growing in
young stands on good to exceilent
hardwood sites—where the faster
growing, more valuable timber exists.
Often the reproduction in hardwood
stands is excellent, but the presence
of grapevines can convert portions of
these excellent stands to a mass of
grapevines.

Grapevines damage hardwood
trees by breaking tops and limbs,
twisting and bending the tree bole,
and uprooting trees, thus reducing
tree quality and eventually killing the
tree (Fig. 1). Once grapevines get into
the tree crowns, especially in young
stands, the potential for future pro-
duction of quality timber products is
severely reduced. No tree damage
information related to grapevines has
been reported; however, as the num-
ber of grapevines per acre increases,
more trees have grapevines in crowns,
and thus, a higher risk in loss of qual-
ity. Many forest managers are con-
cerned about grapevines and want
information on growth control.

Wildlife managers are also con-
cerned about measures to control
grapevines because the vines pro-
duce food and cover for many species
of wildlife. The U.S. Fish and Wildlife
Service indicates that at least 80
species of birds and a large number
of animals eat grape berries (Shutts
1968). Martin and others (1951) report
that black bear, raccoon, quail, grouse,
turkey, and a host of songbirds eat

grapes. Deer browse foliage and
stems in the spring and early summer
and eat fallen leaves during the winter
months (Massey 1961). Birds often
use the stringy bark for nest con-
struction, and squirrels build leaf
nests in trees with grapevines in the
crowns (Martin et al. 1951, Sanderson
et al. 1980). Grapevines grow quickly
in clearcut openings and, according
to Crawford (1971), often produce the
only dependabie food for wildlife
during the early years after a tree
regeneration cutting practice. Also,
during the summer, grapevines pro-
vide excellent escape and nesting
habitat for songbirds.

Thus, because of the importance
of grapevines to wildlife and because
of concern that grapevines reduce
tree quality, the control of grapevines
growing in a forest stand is highly
controversial. However, considerable
research has been done on grapevine
control, and we know much about
grapevine characteristics and re-
sponse to control treatments. We
review the research and provide rec-
ommendations for controlling the
development of grapevines in given
conditions. Users must decide how or
what portion of these guidelines to
implement.

Considerable research informa-
tion is available for two species of
wild grape, summer grape (V. aesti-
valis Michx.) and its variety silverleaf
grape (Var. argentifolia Munson).
Although wild grapes range through-
out most of the Eastern United States,
Shutts (1974) indicated that grapes
are not common in the northern part
of the range.

Growing Sites

Wild grapevines grow on a wide
range of soil and site conditions.
Often grapevines grow best under
moderately moist conditions in dense
ravines on southeastern slopes where
organic matter has accumulated
(Shutts 1968). In West Virginia, grape-
vines were directly related to site
quality, that is, as the site quality
increased, grapevines became more
abundant (Trimble and Tryon 1979).
In Virginia, Shutts (1968) reported six
grapevines on every good site com-
pared to one on every poor site. In a
later report, Shutts (1974) stated that
vines are less resistant to disease on
the good moist sites.

Growth and Reproductive
Characteristics

Growth

Grapevines in the Appalachians
are similar to other woody plants in
that each year a growth ring is added
to the ring-porous stem (Trimble and
Tryon 1979, Stiles 1980). Also, vines if
wounded just before or during the
growing season, characteristically
bleed sap. In West Virginia, this bleed-
ing occurs from early spring to about
mid-September.

Wild grapevines sprout prolifically
when cut, the stems produce epi-
cormic branches when exposed to
sunlight, and the vines root or layer
easily. Grapevines are intolerant of
shade; prolonged shade reduces
growth and will kill the vines.

Grapevines are supported by
tendriis that enable the vines to climb



and advance on vegetation. Trimble
and Tryon (1979) suggest that most
grapevines become attached to the
tree crown when the trees are young.
Grapevine shoot growth begins later
in the growing season than that for
other plants, and shoot elongation
starts slowly for several weeks, fol-
lowed by periods of rapid growth.
Shutts (1968) reported that while
shoot growth is rapid, diameter growth
is siow. A 50-year-old vine may have
a diameter at ground line of only 1.5
inches. Normally sprout shoot growth
israpid. Annual shoot growth of some
young stump sprouts was 15 feet or
more (Trimble and Tryon 1979). How-
ever, grapevine seedlings grew slower
than many tree species. Two growing
seasons after clearcutting, grapevine
seedlings averaged 0.5 feet tall, yellow-
poplar 1.1 feet, and black cherry 2.2.
However, the grapevine seedlings
grew about as fast as yellow-poplar
the first year, but during the winter,
many grapevine tops had died. Other
vegetation such as blackberries out-
grew young grapevine shoots. Trimbie
and Tryon (1979) observed 70,000
grapevine seedlings per acie the first
year after clearcutting, and 5 years
later 1,975 grapevines per acre sur-
vived competition of other plants. Of
the survivors, 139 per acre were climb-
ing the forest vegetation, but not
causing any major damage to the tree
boles or crowns.

Flowering

Wild grapes normally produce
male and female flowers on separate
vines from mid-May to early July
(Fernald 1950). Some vines also pro-
duce perfect flowers which means
that a single vine may produce seed—
thus even “male” vines are capable of
bearing seed (Strausbaugh and Core
1952). The flower pollen is dissemi-
nated by wind, rain, insects, and ani-
mals. In North Carolina, Della-Bianca
(1978) observed that flowers bioomed
and were pollinated during the first
2 weeks in June, and tiny grape berries
were seen in late June. Frosts did not
seem to have any effect on flowering.

Seed Production

Grape seed crops are variable
and fluctuate from year to year, but
moderate seed crops occur in most
years. Grapevines can produce seed
the third year after establishment
(Shutts 1968), and the seed normally
ripens to a dark purple in September
and October (Massey 1961). Overhead
shading of grapevines results in poor
grapevine seed production. Grape
seed can remain on the vine through-
out the winter, but Shutts (1968) and
Della-Bianca (1978) found the greatest
amount of seed on the ground about
mid-November. Dispersion of seed is
largely by wind, animals, and gravity;
however, inclement weather, such as
high winds accompanied by rain and
snow, can increase seed dispersion
(Della-Bianca 1978). Periodically, large
guantities of seed are produced and
the seed can remain viable in the soil
duff for many years. Wendel (1981)
reported that about 3 percent of the
grape seed stored in the soil had the
potential to germinate annually and
this percent was consistent through-
out the years for at least an 11-year
period.

Della-Bianca (1978) reported that
an average of 96 vines per acre, with
an expected 50:50 male to female vine
ratio, produced about 1,012 grape
clusters per acre per year for 2 years.
if the average cluster had 42 berries,
about 42,500 berries per acre would
be produced (Fig. 2). Also, if each
berry contained 3 seeds (range nor-
mally 2 to 6), 127,500 seeds per acre
could be produced annually. In an-
other study, Shutts (1968) found that
six female vines produced about 9,350
grape berries or 28,050 seeds in one
season. Shutts further reported that
the number of grape clusters per vine
increased with the diameter of the
vine. However, wild grape seed is
susceptible to insect and disease
damage. A common disease, black rot
(Guignardia bidwellii), destroyed 40
percent of the seed crop (Shutts 1968).
Also, Curculio beetles (Craponius
inaequalis) destroyed more than 50

percent of the seed crop (Della-Bianca
1978, 1979). Thus, of the total seed
produced in a poor year, we might
expect less than 10 percent of the
seed production to be available for
seed germination. However, 10 per-
cent of an estimated average seed
crop could still yield 12,750 available
grape seeds per acre.

Although frost does not have
much effect on flowering, excessive
moisture (rain or high humidity) leads
to the development of fungal diseases
that destroy the fruit (Shutts 1974).
The shoots of the grapevine are sub-
ject to both cold and heat injury. A
sudden rise in temperature in late
spring may result in damage to the
shoot tip. Spring frosts often damage
foliage if warm weather and rapid
growth precede a sudden drop in
temperature (Shutts 1974). Overhead
shading minimizes the production of
grape berries (Della-Bianca 1978).



Figure 2,.—Clusters of grape berries.

Grapevine Control in
Forest Management

Grapevine control must be con-
sistent with management objectives.
If the objective is to grow only high-
quality timber, then elimination of all
grapevines could be the control treat-
ment. If wildiife development is the
sole management objective, then
grapevine growth and reproduction
could be maintained or stimulated.
However, in most situations forest
managers want to grow good-quality
timber and at the same time encour-
age wildlife. To meet this objective,
grapevines should be controlled by
treatments that provide enough grape-
vines for recommended wildlife pur-
poses, while trying to keep grapevines
out of the crown of trees designated
for the production of quality timber.
Thus, forest managers must consider
a number of situations when con-
trolling grapevines.

Usually, most grapevine problems
exist on the better sites (oak site
index 70 and higher). Grapevines also
become a more serious problem to
forest managers when silvicultural
practices such as clearcutting are
used instead of partial-cutting prac-
tices such as individual-tree selection
or a commercial thinning (Smith 1981).
The keys to grapevine control are
herbicides or canopy shading. Herbi-
cides usually are highly successful in
Killing vines. Likewise, since the
intolerant grapevines need light,
shade from the overstory canopy also
effectively controls grapevines espe-
cially stump sprouts.



Herbicides

Herbicides are often used to
control wild grapevines and some are
very effective. Presently, the best
grapevine herbicide treatments are
those applied to the foliage or at the
base of the vine trunks. However,
grapevine foliage is often beyond
reach of mistblowers, and aerial ap-
plication is not justified because
there is no available herbicide selec-
tive for grapevines alone. Therefore,
an herbicide treatment such as basal
spraying the root collar and base of
the vine is the more realistic applica-
tion technique (Fig. 3). In many in-
stances, a recommended herbicide
treatment for individual grapevines
allows forest managers to choose the
number of grapevines to treat. Hamel
(1983) lists herbicide treatments to
control grapevine growth.

Several herbicides, treatment
techniques, and results that have
been used for grapevine control by
the USDA Forest Service in coopera-
tion with Dow Chemical Company,’
Monsanto Company, Monongahela
National Forest, Jefferson National
Forest, and West Virginia Department
of Naturai Resources follow:

1. Weedone 170 (2,4-D; 2,4-DP)

a. Mixed herbicide with fuel oil following the label
instructions and applied as a basal spray to the
base and lower 12 to 18 inches of uncut stems in
mid-April, mid-August, mid-September and early
March.

b. Mixed herbicide with fuel oil following the label
instructions and applied as a basal spray to cut
grapevine stumps and surfaces in mid-September
(stumps not bleeding sap).

'The use of trade, firm, or corporation names in this publica-
tion is for the information and convenience of the reader. Such
use does not constitute an official endorsement or approval by
the U.S. Department of Agriculture or the Forest Service of any
product or service to the exclusion of others that may be suitable.

Figure 3.—Basal spraying grapevines with herbicides.

Results

Grapevines are readily susceptible to 2,4-D herbicides
in fuel oil when applied as a basal spray to the base and
lower 12 to 18 inches of an uncut vine. Applying herbicides
in fuel oil to the stem and cut surface of the grapevine
was also successful in killing vines when applied in mid-
September. For best results, both vine ends of a layered
grapevine should be treated (Fig. 4) when a clearcutting
practice is planned within 4 years after the herbicide
treatment.

2. 2,45T
Herbicide mixed in fuel oil following the label instruc-
tions and applied as a basal spray to the base of uncut
grapevine stems and 12 to 18 inches of lower stem.
Herbicide applied to cut grapevine stumps and sur-
faces in mid-September (stumps not bleeding sap).

Results

Currently, 2,4,5-T cannot be recommended, but the
chemical was very effective.

3. Tordon 101; 101R
Tordon 101 mixed as a 50 percent solution of chemical -
and water and applied as a basal spray to cut grape-
vine stump surfaces in April (stumps bleeding sap).

Tordon 101R applied undiluted as a basal spray to cut
surfaces of grapevine stumps in early March and mid-
September (stumps not bleeding sap).



