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Absiradt

This paper described myltiple—use interrsiationships of FTorage, Tivestock, pime
timber, and wildlife oh the southerm forest range. Majer concerns affecting
agrofarestry are defined. Forest range practices amd geidelines to achieve
feprovement are discussed., A program 16 achieve swccess 8 reseerch, education,
and Extension 5 outlined.

Introduction

This paper discusses muitiple-use interrelationships of agroforesiry imvolving
forage, Tivestock, pine tisbar, and wild1ife on the sowthern foresi ramge. The
purpase of The paper is to acquaimt the workshop group “Public Interest im
Multiple use® with resource coaflicts and trade—offs in integrated management,
concerns affecting forest grazing mmagesent, and avallable forsst range
practices to achieve improvement. The scope of the presentation is maimly
limited to blological relatienships among forage, cattle, pines, amd deer on
southern pine forest ranges. Multiple-use economics mwolwing cattle and pines
are alsp brietly mentioned. MWest of the problems idestified are being
researched, byt asditional infermation 15 neesded to refine muItiple-use
masagement guidelinet In 2 mammer acceptable to the publfc,

The region has the ¢limate and sofls necessary to effectively combime timber,
livestock, and wildlite on the same area. Precipitation varies From 110 to mors
than 150 cm and §5 uniformly distributed throughowt the year (Nelsan and 791lgitt
1968). Mest of the ares has at Tsast a T-month growing season while the coastal
areas may be frost-free for more tham % months. S5oils gemerally are moist to.wel
with JTow amoumts of orgamic matter. Herbage yialds vary from 250 kg/ha on
sandhills under dense tree camopy e 4,500 kg'he on deep sandy loami umder an
opef Cambpy {Leithead 1973).

Three farest-range types have the greatest multipla-use potential in the Sewth:
{1) the longleaf-slash pine (Pinet palustriz-F. =11ist111) - Bluestenm (Andropogon
PP, , Schizachyriem spp., (2) lemgleaf-4lash pine - wiregrais (Aristida stricta)
and (3) the Joblolly-shortleaf pine (P. taede-P. echinata) - nerdwodd-blvestem.
Langleaf-sTash pine forests, the leading forage producer, occupies ahowt 12
millian ha along the Lower Coasta)l Plain from South Carelima te East Texas
{Carter and Hughes 1974; Grelen 1974). Feriodic brning is commom and forage
yields may excedd 7 tons per ha on cutover foresis or wnder sparse tree
canopies. Abowt 22 m11190n BAa of the loblolly-shortleaf pine-hardwood type are
found om the Upper Coestal Platn. Thiz type eccurs im a belt 240 1o 485 m wide
from eastern Texgs to northeasterm Yirgimia (Walters and WiThite 1374). This
ferest type, which has denser timber stotking than the long-Slash pine type,

wsually prodeces T&55 herbage even thowgh 4t can proguce more tham 4 tons per ha
{Molters et a1, 1382).



Cancerns

Multiple-use management of livestock, wildlife, and timber presents some new
challenges compared with single-use management. Probably the most important are
the social and economic barriers. For instance, some foresters fear that
livestock will damage, by browsing or trampling, young pine plantations or that
cattlemen will burn the young trees in an effort to provide fresh green forage in
early spring. Few foresters have been good examples of integrated management but
many are familiar with situations involving damage from uncontrolled numbers of
Tivestock with 1ittle or no management.

Wildlife biologists contend that cattie consume excessively large quantities of
deer food, especially during winter. Cattlemen counter with the argument that
well-managed Tivestock operations pose no threat to wildlife or timber stands,
but that some benefits accrue from well-managed grazing. Many foresters also
believe that stockmen are not willing to pay enough for the grazing resource to
offset the efforts and expense of management (Sullivan and Matney 1980).

More intensive management is necessary to coordinate multiple-use on a single
piece of land. Some trade-off may occur in the single-product yield when
multiple-use management occurs. Reductions in goods and services, however, are
not always as great as anticipated. Intensive management may also bring
additional problems. For instance, forage fertilization could accelerate tree
growth and increase the incidence of insects and diseases (Lewis 1980).

Research and technology transfer needs affecting forest grassing management or
agroforestry in the South are:

1. Describe the tree overstory-understory forage relationships for the
major pine species.

2. Determine the effects of prescribed burning on forage and trees.

3. Develop intensive systems of grazing management that are compatible with
pine regeneration,

4. Design economical livestock supplemental feeding regines including the
use of improved forages for winter grazing.

5. Determine livestock-wildlife relationships (particularly cattle and
deer).

6. Provide avenues to attain social acceptance of multiple-use management,
including forest grazing.

Relationships and Practices
Forage Relationships

Overstory tree density, or canopy, has the greatest influence in determining
forage yields. Yields decrease as tree canopies increase (Wolters 1973, Lewis et
al. 1982, Grelen and Lohrey 1978). On regularly burned forest range, grasses and
forbs usually make up large portions of the yields. In unburned forest range,
shrubs and vines become the predominant forage under dense canopies (Schuster and
Halls 1962, Wolters et al. 1982). Canopy influences even forage nutrients; for
instance, forage crude protein content is higher under shade than in the open
(Wolters 1973).
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Grazing intensity of the native forest range does not significantly affect total
herbage yields although botanical composition does change (Clary 1979). For
instance, bluestems are reduced while carpetgrass (Axonopus affinis) increases
with grazing intensity. However, bluestems are generally preferred, especially
for yearlong grazing since carpetgrass deteriorates during winter.

Rotational burning and grazing improves forage palatability and nutritive value
(Ouvall and Whitaker 1964). Cattle concentrate on newly burned range within 1 to
4 weeks depending on the date of burning and grass growth. Usually, grazing is
uniformly heavy through the summer on the fresh burns with little selectivity
among grass species. '

Exotic grasses or legumes in the native forest range in the southeast have .
succeeded only with land preparation, fertilization, and shrub control (Burton
1973). Some improved forages, however, have been established in longleaf-slash
pine forests when litter is removed by burning and fertilizer is applied (Halls
and Suman 1954).

In some situations, supplementing the forest range with adjacent improved pasture
(about 0.2 ha/cow) is better than growing trees and improved pasture together
(Lewis and McCormick 1971; Burton 1973). One option is to produce feed on land
cleared for fall and winter use and to graze the native forest range in spring
and summer. Grazed firebreaks (9 m or more wide) are a practical way to
integrate forest trees and improved pasture forages (Halls et al. 1960).

Cool-season exotic grasses, such as fescue (Festuca arundinacea), grown under
pine stands provide green forage during the winter when natives are dormant
(Pearson 1975). MNagela variety of subterranean clover (Trifolium subterraneum)
is not only shade tolerant but it has good forage quality in winter (Watson et
al. 1984, Davis et al. 1984). Crude protein values in subterrean clover are 18
to 23 percent even without nitrogen fertilizer.

Forest Grazing and Pine Regeneration

The key to success in multiple-use management is maintaining a balance between
forage and animals. Management guidelines developed to reduce cattle damage to
pine regeneration include prescribed winter rotational burning and control of
grazing intensity (Duval and Whitaker 1964; Pearson et a. 1971, Pearson 1980).
Avoiding late winter and spring grazing during the first year of pine
establishment alleviates most damage problems, even with high stocking rates.

- Deferred or seasonal grazing unti] trees are 2 to 3 m tall will also reduce
damage (Cassady et al. 1955). Even in grazed subterranean pastures, preliminary
results indicate that pine regineration can be successful (Pearson 1983).

Furthermore, pine appear highly resistant to grazing damage. In an attempt to
stimulate grazing damage on pines in Georgia, several types of injury were
inflicted on slash pine seed1ings, including removal of needles, removal of the
growing shoot, bending of the stem parallel to the ground, and stem girdling
(Lewis 1973, 1980b,c,d). Mortality was negligible except after complete
girdling. 1In earlier studies, shortleaf and loblolly pines browsed within an
inch or two of the ground by rabbits were found to survive and grow as well as
unbrowsed trees (Wakely 1970).
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Some tree benefits may accrue through a multiple-use management program where
grazing reduces competition and removes hazardous fuels before and during pine
regeneration (Pearson 1974).

Prescribed Burning

Prescribed burning is helpful because it reduces fire hazards, controls brownspot
disease in longleaf pines, reduces plant competition, increases visibility for
tree marking and logging, and reduces logging slash. Burning also top-kills
brush, reduces little accumulations, provides early green forage in the spring
which is highly palatable and nutritious, and may be used to pull animals away
from new plantations (Lay 1957; Grelen and Epps 1967a; Duval and Whitaker 1964).
Burning of ranges in February through March meets cattle management needs because
the burning occurs before the onset of spring growth. Spring burns stimulate
growth in longleaf pine (Grelen 1978) and some burns may enhance aesthetic values
by maintaining open parklike stands, emphasizing vegetation changes, and by
increasing flowering plant visibility (Mobley 1974). Yield and nutrient content
of herbage increases on burned range but differs 1ittle from other forage removal
practices, such as mowing and raking (Grelen and Epps 1967b). Lay (1957) found
that burning at any season increased the protein and phosphorus content of browse
but most benefits disappear within a year or two.

Cattle and Deer

Livestock and wildlife programs can be mutually beneficial. For instance,
livestock grazing can benefit wildlife by stimulating new plant growth. Range
livestock management usually provides water and supplemental feed that can be
used by wildlife. Hunting leases can provide an additional source of revenue for
the forest landowner. These uses, when properly managed, also foster good will
in the local community. '

Substantial diet overlap occurs between white-tailed deer and cattle during
winter and early spring on forested loblolly-shortleaf pine-hardwood sites, but
diets are largely complementary during the remainder of the year (Thrill 1984).
Diets on clearcuts are complementary yearlong with deer selecting primarily
browse and forbs while cattle eat mostly grasses and grasslike plants.

When livestock and wildlife numbers exceed food supplies, tough, undesirable
competition exists and resources may be damaged. Overuse by livestock for long
periods is detrimental to plant composition and yield and can cause soil and site
conditions to deteriorate (Duval and Linnartz 1967). Excessive use by big game
have similar effects and may cause damage to nearby agricultural crops.

Economics

Multiple-use land management with cattle, wildlife, and trees provides economic
flexibility for forest-range landowners of the South. Regeneration, growth, and
economic gains were reported recently along with estimated 40-year returns
(Pearson 1982). Highest livestock returns occurred during the first 10 years of
a pine rotation. Lowest returns occurred when the tree stand was allowed to
remain fully stocked. Intermediate returns occurred following thinning. Timber
returns were low during the first 20 years but were greatly increased during the
remainder of the rotation. Wildlife returns could be maintained throughout the
rotation and provide both income and recreation.



-76-

PROGRAM

The potential for combined production of timber, livestock, and wildlife in the
South is unexcelled in any other region of comparable size in the United States
and possibly the world. More than B0 million ha of forest land covers the region
and about half of it can serve as forest range for livestock (Shiflet 1980). The
South has the climate and soils necessary to produce large amounts of both forage
and timber.

Attaining multiple-resource potentials of livestock, wildlife, and timber hinges
on coordinated management, technology transfer, and population demands. Some
biological, social, and economic situations can be barriers but not
insurmountable ones. Population demands for food (1ivestock) and fiber (trees)
will probably determine whether agroforestry potentials on the southern forest
range are achieved. When energy becomes scarce, grain supplies for livestock
becomes inadequate, and when fertilizer is not readily available or is cost
prohibitive, a program to attain the multiple-use potentials of the South will be
realized. Until that time we need to prepare through sound research, education,
and extension development programs. Suggested steps for an appropriate program
on the southern forest range are:

1. Conduct basic and applied research in forest range management, including
biological and socio-economic studies.

2. Establish forest range management demonstrations in strategic locations
in the South.

3. Initiate a comprehensive plan of technology transfer regarding range
resource supplies and demands based on available research and
demonstrations.

4. Design appropriate incentives to develop forest range management in the
South on public and private lands.

Conclusions

Agroforestry presents some new challenges over single-use management and planning
is more difficult. However, the benefits for meeting future food and fiber
demands seem worthy of the task. Land managers must understand the biological,
social, and economic interrelationships and trade-offs from multiple-use on the
forest range. Equally important in today's market, managers must realize that
flexibility in land management aids in surviving market fluctuations.
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