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NORTH CAROLINA AGRICULTURAL EXPERIMENT STATION
1951 ANNUAL PROGRESS REPORT, NON-FEDERAL PROJECTS
(Four copies to be sent to Director's Office)

PROJECT: (Fund, number and title):

S68-F2-Ai25 Evaluation of a Cattle Grazing System for Promoting Generation
and Development of Pine in Competition with Hardwoods.

Departments and Cooperating Agencies:
Department of Animal Industry and School of Forestry.

Personnel:
E. U. Dillard and C. W. Kaufman

NATURE OF RESEARCH AND PRINCIPAL RESULTS OF THE YEAR (Confidential information
should be so marked): Two mature pine stands in which advance growth of
young hardwoods was present were cut in 1948. In addition, a pine pole stand
with advanced hardwood reproduction was thinned. These areas have been grazed
intermittently at a heavy over-grazing rate for the 1949 and 1950 growing seasons.
The rates were such that the grazing periods were two to three weeks and the inter-
vals between periods, during which regrowth of hardwood browse and other forage took
place, were four or more weeks. By keeping the animals on improved pasture when
not in the woods it was found that they could be meintained in good flesh even
though weight loss per animal was as high as 70-80 pounds during some of the woods
grazing periods. The young hardwoods in the grazed areas were browsed intensively
and retarded so that the aspect of the areas has become quite open. It is anti-
cipated that regeneration of a pine stand can teke place without excessive com-
petition from advanced hardwood growth.

APPLICATION OF FINDINGS (expressed in terms of measurable public benefits if and
vhen justified):

Intermittent heavy over-grazing can be used to retard advanced hardwood growth
up to 6 or 8 feet tall in recently cut over pine areas in which pine regenera-
tion is desirable.

WORK PLANNED FOR NEXT YEAR:

Praject will be terminated and final report prepared in spring of 1951.
PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEAR.

None.
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NORTH CAROLINA AGRICULTURAL EXPERIMENT STATION
PROJECT OUTLINE

1. Title Cattle as & ool in promoting generetion and development
of pine in competition with hardwoods.

2. Objective(s) To determine the effectiveness of cettle grezing in reducing
growth of hardwood sprouts and seedlings to favor generation end growth of
pine.

3. Reasons for Undertaking Investigations*

Through naturel ecological succession hardwoods will invade and take over
pine forest arees in the Piedmont. This successional relationship is demonstrated
by the Forest Resources Appraisal of 1945 which showed thet although present sewlog=
size material is composed of 62 per cent pine and 38 per cent hardwoods in the
Piedmont, the reproduction that will replace the present stand is 28 per cent pine
end 72 per cent hardwoods. Cutting of mature pine stends or thimning in immeture
stands is an open invitetion to conversion from a pine to & hardwood foresu.

On upland areas pine will grow 2 to 3 times more usable wood annually
then hardwoods snd the hardwood speciesfound on uplands are of inferior quality.
‘Where pine has seeded in end seedlings are present, the young pine can .be brought
into dominance by cutting the hardwood growth down several times. This is
expensive. Present information on the influence of cattle in hardwood forests
indicates that cattle could be used to so suppress hardwood sprouts and seedlings
during the seeding and establishment of the pine that the hardwoods would no longer
provide serious sompetition for the pine.

ic justificati




4. Previous work and present status of investigations in the field of this project:

Reports by the Indiane Agricultursl Experiment Station and the U. Se
Forest Service heve shown that oattle will eat hardwood browse indiscriminately
of species when forced to do so by hunger. Heavy overgrazing of woodland areas
will eventually eliminate all hardwood reproduction.

Studies in the Richlend Creek pastures during the past four years
demonstrated thet the amount of tree browsing is inversely proportional to the
amount of other browse available. §prout growth and the leaders and shoots of
small trees ere more palatable to cattle then the browse of older twigs and
brenches in which the woody material has become more dense. Palatebility varies
widely among species with yellow popler, black gum, ash, and redbud most highly
preferred. Sweet gum, maple, end the oaks are low on the preference list so
thet en erea must be heavily overgrezed before these species are orowsed in any
quantity. Pine reproduction is seldom browsed by cattile.

5. Outline of Procedure:

In Pasture I at Richland Creek & meture pine stend of approximately 5
acres will be logged over, leaving ean everage of 2 to 3 good seed trees per acre.
The logging slash will be lopped, cut aparb. A fence will then be built across
the pasture so that cattle can be confined within the cutover area.

In Pasture II a meture stend of pine intermixed with hardwoods and
approximetely 4 acres in erea will also be logged for all sawlog-size material
with the exception of 2 to 3 pine seed trees per acre. The logging slash will
be lopped.

Adjoining the meture timber of Pasture II are 4.6 acres of small pine
poles ranging in diemebter from 4 to 7 inches. The stand is overstocked and in
addition en understory of hardwood seedlings up to 2 inches in diameter is
present. The pine stand will be thinned to about 300 stems per acre. Two
fences (see attached map) will then be built in order thet cattle cen be fonfined
on the cutover and thinned areas.

Shortly after growth starts in the spring 4 stock cows will be turned into
the area in Pasture I and 8 cows into the aree in Pasture II. The cows will be
left on the areas until the hardwood sprouts and seedlings have been browsed down.
They will then be removed for a period of probably & Lo 4 weeks until sprout
growth has been sufficiently renewed to warrsnt rebrowsing. It is anticipated
that throughout the grazing season of April to the end of August, about 4 treat-
ments of 10-- 14 days' duration will be necessary to keep hardwood sprout and
seedling growth down.




Providing cows on rough forage with ebout a pound of cottonseea meal
per day is considered an economical practice because of the improvement in
eppetite of the animals. Since the aim in this study is to browse the hardwoods
down @s quickly as possible, the value of & supplement of cotbtonseed meal will
be tested by feeding one group & pound per animal per day during one grazing
period and the other group during the next grazing period, alternating in that
menner throughout the season. The value of the supplement will be meeasured by
the length of time required to browse the area down, the intensity of browsing
of less palatable hardwood species, and weight differences in the cows themselves.

In the cutover meature areas the effectiveness of the treatment in
promoting pine will be studied by means of a pattern of 10 2-mil-ucre plots
in Pasvure I and the same in Pasture II. Response to treatment will be determined,
by the number and vigor of the pine seedlings on the plots. Three ungrezed areas
(fenced) 1 X 1/« chains in size, in esch of which 3 2-mil=acre plots will be
be located,will be provided so thet comparisons between grazed end ungrazed
conditions can be made.

A pettern of 15 2-mil-acre plots will be established on the thinned
area. Response to treavment will be determined by the growbh-rate and vigor
of the hardwood sprouts end seedlings present plus the number of new seedlings
which become established. These date will be a measure of the suppressing
effect of grazing on hardwood growth. Three fenced areas as in the cutover
stends will be provided for comparison with grazed areas.

6. Probable Duration of Project: Grazing will be cerried on for 4 or 5 years.
Observations will be continued for possibly 10 years more to devermine if pine
7. Date of Initiation: remeins the dominent species.

1948. Logging, brush removal, and fence building will be started in 1947.

8. Personnel:

Name Department Relation to Project Time on
Project
Cs M. Keufman Forestry Project Leader.csceeceees 33 %
9. Cobperation:

a. Interdepartmental

J+ A. Rigney, Department of Statistics, adviser.
J« C. Pierce, Jr., Dept. of Animal Husbandry, adviser and in charge of the
cattle.

b. Other Agencies
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Jenuery 19, 1048

lsmorandus to Professor &, H. Hostetler:

As you requested I am offering my commenis for possible consideration
on the Forest Grezing Project proposed by Dr. Kaufmean.

1. Although this project is under cousiderstion primerily becsuse of
the forestry aspects I feel thet the cattle mansgement is sn integrel part of
the project. The applicetion of eny positive experimentsl results is going
to be memsured not only in terms of controlling hardwood growth but slso in
terme of the sultebility of such e system from the standpoint of beef csttle
preduction,

2, It wes sy understanding originelly thet some cutting would be ef-
fected on the larger herdwood growth., 1 feel that cattle would not oaly do &
bstter job controlling hsrdwood growth but would remsin in e mueh more desire-
ble nutritionsl stete if the area were completely cut over or burned over so
that the hardwoods would consist mostly of young growth end sprouts, I am
under the {mpression that this might even be desirsble from » stendpoint of

pine reseeding,

3. Unless the erea is cut over after logwing, or some other provision
mede for palateble forsge, it seems highly probsble that ons pound of cotton
seed mesl will be insdequate to meintein cattle at the desired level of nue
trition.

4. I would like to raise the question of the relstionship of this de-
partment to the project. If gresing is to be conducted on this ares over a
period of four or five years, the msintensnce of catile for the experimeat,
scales, personnel for supervision snd mensgement of cattle, ete. will repre-
sent considerable expense to the Animal Husbandry Seetion. I have personally
mede s commitiment to the Forestry Depertment for the furnishing of eattle onl
during the 1948 grazing sesson. ¥ith our limited fecilitics to do beef cettle
research here, I wonder if we can juetidy the poesible curtsilment of Anissl
Husbendry projeets while scting in & service eapacity to other Departmeats.
Unquestionably the preseut project iz & worthy one, yet I feel that it eould be
strengthened greetly if more mttention wae given the Animsl Busbsndry pheses -
its development se & joint-project would be most desirsble.

I will be glad to diseuss thie project further with you at your ecou-
cenience.

J. €, Pieres, Jr., In Charge,
Beaf Cattle end Sheep Research



