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Abstract 
Effects of sheep grazing in Douglas-fu (Pseudotsuga menziesii) 

plantations in Oregon’s Coast Range were studied in 1981 through 
1983 to determine the impact of grazing on big game habitat. 
Biomass, dry matter digestibility, and crude protein content of 
forage present on grazed vs. ungrazed areas were determined in 
October and March both years. Sheep grazing reduced total cur- 
rent year’s phytomass of browse and forbs (&lo) in October. 
October phytomass of graminoids was not affected by grazing. 
Forage from grazed areas in October generally had higher crude 
protein levels and dry matter digestibility than forage from 
ungrazed areas in October. Few differences in either crude protein 
or dry matter digestibility of forage from grazed vs. ungrazed areas 
were evident in March. However, a greater quantity (p<.lO) of 
new, succulent forage was generally present in grazed areas com- 
pared to ungrazed areas. These data suggest that sheep grazing can 
improve big game forage supply in Oregon’s Coast Range by 
improving forage quality in the fall and by increasing the quantity 
of high quality forage in the spring. 
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Black-tailed deer (Odocoileus hemionus columbianus) and 
Roosevelt elk (Cervus edaphus roosevelti) are important big game 
species in Oregon’s Coast Range. Sheep grazing in Douglas-fir 
(Pseudotsuga menziesii) plantations has been proposed as a silvi- 
cultural tool to control brush. Therefore, it is important to under- 
stand the vegetational response to such grazing and its impact on 
big game habitat. 

Cut-over forest lands provide important feeding areas for deer 
and elk (Crouch 1974, Hines 1975, Hanley 1983). A reduction in 
the quantity of forage and/or alteration of forage quality could 
have significant impacts on the value of these areas as big game 
habitat. In addition, changes in forage available to wildlife may 
affect their degree of browsing on young conifer trees. Both of 
these issues are especially crucial in the Coast Range because deer 
and elk are year-round residents and thus need forage the entire 
year. 

Livestock have been suggested as a tool to improve big game 
habitat. For example, Anderson and Scherzinger (1975) reported a 
260% increase in elk numbers following implementation of planned 
__rrl_____:-_:--__rL___r___I\_____ T___._ .A_, I*~\LI-\__J.,._I cal~~t: grarmg m nor~neastern uregon. Jensen et al. (rr IL) ana lYeal 
(1982) suggested that properly controlled livestock grazing can 
increase yields of important browse species used by deer in the 
winter. Longhurst et al. (1982) stated that sheep grazing has great 
potential for improving wildlife habitat throughout the western 
U.S. Very little work has been done, however, on livestock-wildlife 
interactions on vegetation types particular to Oregon’s Coast 
Range. 

Consideration of animal nutritional needs is paramount in the 
evaluation of big game habitat, Wallmo et al. (1977) developed a 
model which stressed the importance of nutrition in the evaluation 
of big game habitat. They pointed out that the 2 major factors of 
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habitat quality are forage quantity and quality. These 2 factors are 
especially important to reproduction within big game populations. 
Reproductive rates of deer directly correlate with forage quality 
and quantity (Verme 1969, Pederson and Harper 1978). 

The objective of this study was to evaluate the effect of sheep 
grazing on the biomass, crude protein content, and dry matter 
digestibility of forage potentially available to big game in Oregon’s 
Coast Range. 

Methods 

Five 2- to 6-year-old Douglas-fir plantations in the Alsea Ranger 
District, Siuslaw National Forest, were selected for study. The 
study area was located approximately 15 km west of Alsea, Ore. 
Chmate is maritime with cooli rainv winters and warm. dry ..- ____) 
summers. Average annual precipitation is approximately 250 cm 
(Corliss 1973). Elevation of the study area ranged from 75 to 450 m 
above mean sea level. 

Vegetation type on the study area was the vine maple (Acer 
circinatumksword fern (Polystichum munitum) community (Cor- 
liss and Dyrness 1975), which is the major vegetation type in the 
Alsea District. Other important browse species include salmon- 
berry (Rubus spectabilis), thimbleberry (R. parviflorus), Califor- 
nia dewberry (R. ursinus), and red alder (Alnus rubra). Dominant 
herbaceous species include orchardgrass (Dactylis glomerata), 
common velvetgrass (Holcus lanatus), bentgrass (Agrostis spp.), 
common pearlyeverlasting (Anaphalis margaritacea), and big 
lotus (Lotus crassifolius) . 

A 900-m* livestock exclosure was established on each study 
plantation in 1980. These served as control plots, allowing compar- 
isons to be made on adjacent areas which were grazed and 
ungrazed. Exclosures were constructed of 0.8 m high woven wire in 
order to allow wildlife continued access to the exclosed areas. 
Study plantations had no history of sheep grazing prior to our 
study. 

A band of 600 ewes with lambs and a band of 900 dry ewes 
grazed the forest in 1981 and 1982, respectively. The grazing season 
was from May to September both years. Stocking rate averaged 
125 and 143 ewe days per hectare in 1981 and 1982, respectively. 
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was grazed according to a predetermined schedule. Within this 
schedule, 4 study plantations were grazed once and 1 study planta- 
tion was grazed twice each year. 

Two sampling periods, October and March, were chosen as 
critical times for evaluation. October was chosen because little fall 
through winter growth occurs after that time. The forage present in 
October is, therefore, representative of what is available as winter 
food for wildlife, excluding leaves of deciduous species. Moreover, 
the amount and quality of forage in the fall determines whether 
animals begin utilizing summer reserves before the onset of winter 
(Mautz 1978). The March sampling period was chosen to provide 
information about the quantity and quality of forage available 
during the budbreak of shrubs prior to the rapid growth phase of 
forbs and grasses in the spring. This is an important time of the year 
for deer and elk, as nutritional demands of late gestation require 
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abundant high quality forage and the forage supply is generally at 
its lowest level of the year. Actual collection dates were October 
IO-17,198l; March 23-23, 1982; October 8-10, 1982; and March 
21-22, 1983. 

In October, sixteen 0.45-mr quadrats were randomly located 
both inside and outside the exclosure on each study plantation. For 
the March sampling, 10 such quadrats were randomly chosen. 
Species composition of each quadrat (as percent oven-dry weight) 
was ocularlv entimrtea. &rrpnt vearf ornwth within es& ~w.wL=+ ..-- - ------ .I ------ _l”“. Ye’” I.... “..lll.lrur.Srjuuuru& 
was then clipped, ovendried for 48 hours at 50’ C, and weighed. 
An estimate of biomass by species was calculated for each quadrat 
by multiplying the estimated species composition by the measured 
quadrat weight. 

Ten plant species were collected for quality determinations from 
grazed and ungrazed portions of each study plantation. Selection 
of these species was based on their importance in the diets of big 
game (Leslie 1982) and the preference which sheep displayed for 
them (Leininger and Sharrow 1987). A composite sample of leaves 
from each shrub and the entire plant of herbaceous species was 
collected from 5-10 randomly chosen plants per sample. Samples 
were dried at 50’ C, then ground and analyzed in duplicate for 
percent crude protein by the micro-Kjeldahl technique (AOAC 
1980) and for in vitro dry matter digestibility (IVDMD) using the 
two-stage in vitro digestion technique of Tilley and Terry (1963). In 
vitro digestion determinations were performed using rumen fluid 
from 3 fistulated sheep which were fed a grass hay diet prior to and 
throughout the collection period. 

Data were analyzed as a split-plot-in-time (Steel and Torrie, 
1980) with grazing as main plots and year as subplots in a random- 
ized block design using the 5 study plantations as replications. 
Differences between treatments were assessed for significance at 
P<O. 10. 

Results and Discussion 

Sheep grazing reduced total October forage phytomass by 
approximately 40% (Table 1). Forage classes were not affected 
uniformly by grazing, however. October phytomass of graminoids 
was unaffected by grazing, while grazing reduced the phytomass of 
forbs and browse plants by 55 and 45%, respectively. Differences 
between forage classes in response to grazing may reflect the inher- 
ent ability of different types of plants to regrow quickly following 
defoliation. 

Grazing increased both crude protein content and dry matter 
digestibility of most grasses and forbs examined in October (Table 

Table 1. Current year’s forage phytomass (kg/ha) present in October on 
grazed (G) and ungrazed (U) portions of Doughs-fii plantations. 

1981 1982 ZYear Mean 
Forage class G U G U G U 

Graminoids 340 470 410 290 375 380 
Forbs 280+ 600 290 660 285* 630 
Browse 370 660 480 890 425+ 775 
Total 990. 1730 1180* 1840 1085. 1785 

“*Grazed differs from ungrazed <.lO, <.05, respectively. 

2). Grazing had no discernable effect on either crude protein or dry 
matter digestibility of shrubs. 

These data suggest that although sheep grazing in spring- 
summer reduces the total amount of forage available in fall, it 
increases forage quality. As plants mature, they generally decrease 
in both dry matter digestibility and percentage Crude protein due to 
an accumulation of digestion-resistant carbohydrates and lignin 
(Kilcher 1981). Since there is essentially no immature foliage pres- 
ent on ungrazed plantations in the fall, animals must select their 
diet from this mature material. Grazing during the growing season 
interrupts plant maturation and the concommittant decline in 
forage quality. Plant phenological changes are thereby postponed, 
and regrowth present in autumn contains higher than normal levels 
of nutrients (Anderson and Scherzinger 1974). In many cases, big 
game performance on winter range is limited by the quality rather 
than the quantity of forage present (Wallmo et al. 1977). Four of 
the 6 herbaceous plants collected from ungrazed portions of the 
plantations would not meet the minimum protein requirements of 
deer (approximately 7%: French et al. 1956) and elk (6%: Nelson 
and Leege 1982). Relatively low dry matter digestibility values of 
all plants on ungrazed areas imply that digestible energy may also 
be inadequate during the fall-winter. Deer and elk are opportunis- 
tic feeders, generally selecting the most nutritious forages available 
to them (Swift 1948, Smith et al. 1979). Presumably, the higher 
digestibility and crude protein content of plants in grazed planta- 
tions during the fall will assist animals in selecting a diet which 
more nearly meets their nutritional needs. 

Grazing had no effect on either the crude protein content or dry 
matter digestibility of forage plants the following March (Table 2). 
This is not surprising as plants are in the early vegetative stages of 
growth at that time and are at or near their highest digestibility and 
crude protein content for the year, regardless of grazing treatment, 

Table 2. Two-year average percent crude protein content (CP) end percent in vitro dry matter digestibility (IVDMD) of plants from grazed (G) and 
ungrazed (U) portions of Doughs-fir plantations. 

Category/ Plant 

October March 
CP IVDMD CP IVDMD 

ci U G U G U G U 

Graminoids 
orchardgrass 12.8 l 

bentgrass 9.7 * ZJ 
5:6 velvet grass 6.8 

Forbs 
Pearly everlasting 9.5 * 5.4 
Big lotus 13.2 * 11.2 
~_11d-_:- II-..... .1 I Lamorma rigwon 14.0 * iij 

Browse 
Thimbleberry 8.0 7.9 
Salmonberry E 8.0 
California dewberry 

6:5 
7.1 

Vine maple 5.4 

+‘*Gnucd differs from ungrazed p<. 10 and p<.OS, respectively. 

60 * 32 24.2 24.0 73 72 
51 l 35 17.6 17.3 68 56 
44 l 35 16.7 16.1 75 71 

41 * 27 22.7 23.5 60 60 
22 + 9.4 __ __ __ __ 

“C .7 ma * 
68 + 53 L3., LL., 70 69 

34 36 21.1 22.6 46 46 
31 29 24.4 21.6 38 38 
30 20.2 20.0 42 43 
40 _- __ __ __ 
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Grazing the previous year tended to increase the amount of 
current year’s phytomass of graminoids present in the early spring 
(Table 3). Grasses appeared to commence growth slightly earlier in 
+l.- ..WL” fin -*nA l r..,.. A.. . . ..n...xVS-A .x*-.x” Dnr1L.r -rr..r*l., r._ L11W up”“6 “11 pswtiu L.141, “11 ur,psza.u a,sMLIa. LXIlllrl p”“*u “11 

grazed areas likely resulted from a combination of factors, includ- 
ing increased soil temperatures where sheep have removed the 

Table 3. Current yesr’s forage phytonuus (kg/ha) present in October on 
grased (C) end ungrezed (U) portions of Dougles-fu plant&ions. 

Forage class 
1982 1983 2-Year l Mean 

G U G U G U 

Graminoids 310 + 200 170 * 60 240 * 130 
Forbs 90 150 130 120 110 135 
Browse 50 40 20 20 35 30 
Total 450 390 320 * 200 385 + 295 

+‘*Gr;azed differs from ungrazedp<.lO,p<.OS, respectively. 

overstory of past year’s old shrubby and herbaceous growth and 
A,..,.“:.:,.. ..c ~..r..A..r” :, Il.,,.. A....- ,,A ..A,, . ..I...& :,“r-..oa.-l U~~“JU’“‘, “1 11UL‘,~UCJ 11, JlPxZp uur,g a,,” U,,,,~ WUN.11 I‘,c.I5QJ~U 
soil fertility. The biological significance of increased early spring 
graminoid phytomass to deer and elk nutrition may be much 
greater than the relatively modest increase ascribed to grazing 
would suggest. Grasses are an important late winter through early 
spring forage for both deer (Crouch 1981) and elk (Leslie 1982). 
Most of the forage available to big game in the early spring is old, 
weathered material which is carried over from past season’s 
growth. Both the digestibility and nutrient content of such forage is 
. ..A^^.,.. -..:r, I ̂ ._. n ^^_^ -A -11.-_-~ _..L_A ..-r:-l_ _.^_ r:r:-_ -cL:-L ryp’uu‘y qulrtz I”W. Ucc‘ anu CllL IICCCJ sllPsliaIIIIa qua1,ru,l3 “1 ‘lqy 
quality forage during this period to meet the needs of late gestation 
or early lactation. Stimulation of high quality early spring grass 
growth by grazing may, therefore, be highly beneficial to the 
nutrition of both deer and elk. 

References 
- __. 

Anderson, E.W., and a.J. Scherzhger. 1975. Improving quality of winter 
forage for elk by cattle grazing. J. Range Manage. 23: 120-126. 

Association of Off~clel Agricultural Chemists (AOAC). 1980. Official 
methods of analysis. Ed. 13. Washington, D.C. 

Corlkw, J.F. 1973. Soil survey-Alsea Area, Oregon. U.S. Government 
Printing Office, Washington, D.C. 

Corliss, J.F., and C.T. Dynes 1965. A detailed soil-vegetation survey of 
the Alsea area in the Oregon Coast Range. In: C.T. Youngberg, (ed.) 
Forest soil relationships in North America. Oregon State Univ. Press, 
Corvallis. 

Crouch, G.L. 1974. Interactions of deer and forest succession on clearcut- 
tings in the Coast Range of Oregon. Wildl. and Forest Manage. Pac. 
Northwest Symp. Proc. 1973: 133-I 38. Oregon State Univ., Corvallis. 

Crouch, G.L. 1981. Coniferous forest habitats. Part I. Food habits and 
nutrition. In.0.C. WalImo, (ed.), Mule and black-tailed deer of North 
America. Univ. Nebraska Press, Lincoln. 

French. C.E.. L.C. McEwen. N.D. McGrudaer. R.H. Inmm. end R.W. 
Swift. 19561 Nutrient requirements for gro\;thand antle;development in 
the white-tailed deer. J. Wildl. Manage. 20:221-232. 

Hartley, T.A. 1983. Black-tailed deer, elk, and forest edge in a western 
Cascades watershed. J. Wild]. Manage. 47:237-242. 

Hines, W.W. 1973. Black-tailed deer populations and Douglas-fir refores- 
tation in the Tillamook Bum, Oregon. Oregon State Game Comm. 
Game Res. Rep. 3. 

Jemen, C.H., A.D. Smith, end G.W. &otter. 1972. Guidelines for grazing 
sheep on rangelands used by big game in winter. J. Range Manage. 
25346-352. 

Kllcher, M.R. 1981. Plant development, stage of maturity and nutrient 
composition. J. Range Manage. 34363-364. 

Leinlnger, W.C., end S.H. Shurow. 1987. Seasonal diets of herded sheep 
grazing Douglas-fir plantations. J. Range Manage. 40:551-555. 

Leslie, D.M. 1982. Nutritional ecology of cervids in old-growth forests in 
Giympic Nationai Park, Washington. Ph.D. Diss., Oregon State Univ., 
Corvallis. 

Longhurst, W.M., R.E. Hefenfeld, end G.E. Conolly. 1982. Deer-livestock 
interrelationships in the Western States. In: Peak, J.M., and P.O. Dalke 
(eds.) Proc. Wildlife-Livestock Relationships Symp. 10. Univ. Idaho, 
Forest Wildl. Range Exp. Sta., Moscow. 

Msutz, W.W. 1978. Sledding on a brushy hillside: the fat cycle in deer. 
Wild]. Sot. Bull. 6~88-90. 

Neal, D.L. 1982. Improvement of Great Basin deer winter range with 
livestock grazing. Proc. Wildlife-Livestock Relationships Symp. Mos- 
cow; Idaho, 

Nelson, J.P., end T.A. Leege. 19fl2. Nutritional requirements and food 
habits. In:Thomas, J.W., and D.W. Toweill (ads.) Elk of North America: 
ecology and management. Stackpole Books, Harrisburg, Pa. 

Pederson, J.C., and K.T. Harper. 1978. Factors influencing productivity of 
two mule deer herds in Utah. J. Range Manage. 31:105-l IO. 

Smith, M.A., J.C. Malechek, and K.O. Fulgham. 1979. Forage selection by 
mule deer on winter range grazed by sheep in spring. J. Range Manage. 
13.AndC _I&.___. 

Steel, R.G.D., and J.H. Torrle. 1980. Principles and procedures of statis- 
tics. 2nd ed. McGraw-Hill Book Co., New York. 

Swift, R.W. 1948. Deer select most nutritious forages. J. WildI. Manage. 
12:109-l 10. 

Tilley, J.M.A., and R.A. Terry. 1963. A two-stage technique for the in vitro 
digestion of forage crops. J. Brit. Grassl. Sot. 18:lQ4-1 Il. 

Vernte, L.J. 1969. keproductive patterns of white-tailed deer related to 
nutritional olane. J. Wildl. Manage. 33:881-887. 

Wallmo, 0.6, L.H. Carpenter, W.L. RepBn, R.B. Gill, end D.C. Baker. 
1977. Evaluation of deer habitat on a nutritional basis. J. Range Manage. 
30:122-127. 

JOURNAL OF RANGE MANAGEMENT 43(3), May 1990 237 


