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Short Duration Grazing at the Texas Experi- 
mental Ranch: Effects on Aboveground Net 
Primary Production and Seasonal Growth 
Dynamics 
R.K. HEITSCHMIDT, D.L. PRICE, R.A. GORDON, AND J.R. FRASURE 

Abstract 

The effects of short duration grazing on aboveground net prim- 
ary productivity (ANPP) and seasonal growth dynamics were 
evaluated. Total ANPP was estimated to be 234 g/m2 in 1978 in the 
ungrazed control plot as compared to 330 g/m2 in the grazed 
treatment plot. ANPP estimates in 1979 were 352 and 268 g/m* in 
the ungrazed and grazed treatments, respectively. Close examina- 
tion of growth dynamics suggest that under certain environmental 
conditions grazing accelerated vegetative growth. 

The effect of livestock grazing on rangeland vegetation has been 
most often related to changes in standing crop resulting from 
changes in species composition (Sims et al. 1978, Sims and Singh 
1978, Van Poollen and Lacey 1979). But information regarding the 
effects of grazing on the dynamics of aboveground net primary 
production (ANPP) are seriously lacking. A primary reason for the 
lack of such studies can be related to experimental design. With 
year-long and seasonal grazing systems, fenced exclosures or por- 
table cages must be utilized to prevent livestock consumption of 
forage. Exclusion of livestock grazing creates an artificial environ- 
ment because periodic grazing may alter the growth response of a 
plant in contrast to a non-grazed plant (McNaughton 1979). This 
problem may in part be alleviated in a short duration grazing 
system (SDG) if the period of grazing is short. Utilizing frequent 
harvest techniques, the effects of grazing on the dynamics of above- 
ground growth may be evaluated and estimates of ANPP 
calculated. 

The primary objective of this study was to quantify the short- 
term effects of a SDG system on aboveground biomass dynamics 
and ANPP. It has been hypothesized that an increase in ANPP will 
occur at optimal levels of herbivory (Dyer 1975, McNaughton 
1979) and Heitschmidt et al. ( 1982a) hypothesized that an increase 
in ANPP may be a major factor whereby a significant increase in 
livestock carrying capacity may be realized following implementa- 
tion of a SDG system utilizing the method of grazing advocated by 
Savory (1978). 

Treatment and Study Area 

The study was conducted at the Texas Experimental Ranch 
located (99’ 14’W, 33’ 20’N) in Throckmorton County during the 
1978 and 1979 growing seasons. The ranch consists of approxi- 
mately 2900 ha of native grasslands. Continuous weather data 
since 1961 (unpublished), indicates a highly variable climate of 
warm wet springs and falls, mild winters, and hot summers. Mean 
daily maximum temperatures range from 13” C in January to 36’ C 
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in July. Mean daily minimum temperatures range from -3°C to 
21°C in January and July, respectively. Average precipitation is 
690 mm bimodally distributed (Fig. 1). Average frost-free growing 
season is 233 days extending from March to November. 

Study plots were located in an ungrazed area and in one pasture 
of a IO-pasture SDG treatment. The SDG treatment was stocked 
with Hereford/Angus crossbred growing heifers. Because of an 
inadequate labor force during winter months, the trial was run only 
from early April to early October each year. Stocking rate during 
these 6 months was 0.24 ha/AUM. A stocking rate near 0.54 
ha/ AU M is considered moderate for mature cows under yearlong 
continuous grazing at the ranch (Heitschmidt et al. 1982b). Length 
of each grazing event ranged from a minimum of 3 days during 
periods of rapid vegetative growth to a maximum of 7 days during 
summer dormancy. Periods of rest ranged from 35 to 42 days. 

Both treatment plots were 60 X 60 m subdivided into two 30 X 60 
m replicates. Slope was approximately 1% with a southwest expo- 
sure. The ungrazed plot was located approximately 30 m south of 
the grazed plot. Prior to initiating the study in 1978, both areas 
were periodically grazed at a moderate rate of stocking during 
various grazing trials. The ungrazed treatment plots had not been 
grazed for approximately 1 year. The grazed plots had not been 
grazed for approximately six months. 

YONTN 

Fig. 1. Month!v deviation PO) in precipitation (mm)receLVed during 1978 
(A) and I9 79 (B)f rom 20-yearaverage (C)at Texas Experimental Ranch. 
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Plots were located in close proximity to one another to reduce 
spatial variation in soils. However, a detailed soil map developed in 
1979 indicated some soil differences between treatments. Soils in 
the ungrazed treatment plot were primarily of the NuValde soil 
series, and soils in the grazed treatment plot were NuValde, Valera 
and Leeray soils in nearly equal proportions. 

The NuValde series is a well drained, moderately permeable clay 
loam. The Valera series is a well-drained, silty clay of moderately 
slow permeability. Range site classification for both is Clay Loam. 
Frequency data from 20-year exclosures at the ranch (unpub- 
lished), indicate climax vegetation on Clay Loam sites is domi- 
nated by sideoats grama [Bouteloua curtipendula (Michx.) Torr.], 
Texas wintergrass (Stipa leucotricha Trin. and Rupr.), and peren- 
nial threeawn (Aristida spp.) with lesser amounts of buffalograss 
[Buchloe dactylodies (Nutt.) Engelm] and sand dropseed [Sporob- 
lus cryptandrus (Torr.) Gray]. 

The Leeray series is a well-drained clay soil of very slow permea- 
bility. Range site classification is Clay Flat. Exclosure data indi- 
cate principal climax species on this site are sideoats grama, Texas 
wintergrass, perennial threeawn, and buffalograss. 

The entire ranch was aerially sprayed for control of honey 
mesquite (Prosopis glandulosa var. glandulosa Torr.) in 1964 and 
1972 with 2,4,5-T [(2,4,%trichlorophenoxy) acetic acid]. In June 
1979, the entire ranch was again sprayed but with a mixture of 
2,4.5-T and picloram (4-amino-3,5,6-trichloropicolinic acid) for 
control of both mesquite and grassland pricklypear cactus (Opun- 
tia macrorhiza Engelm). Mesquite and pricklypear stands within 
the study areas were light. 

Methods 

Stauc’ing crop of forage was periodically sampled by harvesting 
ten 0.2imr randomly located circular quadrats per replicate. 
Standin, crop was clipped by species at the soil surface and all 
material separated into either live, recent dead (current year’s 
dead) 01 old dead (previous year’s dead). Samples were stored in 
paper saL ks, oven dried at 60” C to a constant weight, and weighed. 
Pricklypeat cactus was not sampled and quadrats initially located 
in pricklypear motts were randomly relocated. Following removal 
of standing crop, litter was hand collected, sacked, and oven dried 
at 60” C to a constant weight. After drying litter was sieved through 
a standard 14-mesh window screen to remove soil contamination 
prior to weighing. 

Harvest dates were dependent on the rotation schedule of the 
heifers. Prior to each period of grazing in the pasture containing 
the treatment plots, standing crop was harvested in both thegrazed 
and ungrazed treatment. Following the brief grazing period, stand- 
ing crop was harvested again in the grazed treatment. Both treat- 
ments were also clipped at the beginning and end of the growing 
season. Harvest dates both years were: early March; mid-April; 
mid-May; late Jlme; late July and early August: mid-September 
and late October. 

Following the late Julie harvest in 1979, belowground and crown 
biomass were sam;)led t’rom within each harvested quadrat utiliz- 
ing four cores 7.5 cm in diameter X 10 cm deep. Roots and crowns 
were then washed from the core following the techniques described 
by Lauenroth and Whitman ( I97 I). After oven drying at 60° C to a 
constant weight and prior to weighing, crowns were removed from 
each sample to provide an estimate of both root and crown bio- 
mass. An additional 5.08-cm core was taken to a depth of 80 cm in 
each harvested quadrat to determine vertical distribution of roots. 
Each core was subdivided into IO-cm increments, washed, oven- 
dried, and weighed. All crown and root biomass was ashed at 60” C 
after weighing to determine percent organic matter. 

Aboveground biomass estimates were summarized both by spe- 
cies and by functional group. Functional groups were defined as 
phenologically similar species. ANPP was estimated by summing 
positive changes in current year’s production which is the sum of 
the live and recent dead categories (Singh et al. 1975). 
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Fig. 2. Total standing crop (gJm2) by 
grazed (B) treatments during 1978. 

category in the ungrazed (A) and 

AUQ SEP 

Data were statistically analyzed utilizing standard analysis of 
variance procedures (Snedecor and Cochran 1967). The above- 
ground biomass data were not subjected to statistical analysis since 
the objective of the study focused on the seasonal dynamics of this 
component. However, summarization of all treatment data was by 
replicate and any discrepancies between replicates are discussed in 
the text. 

Results and Discussion 

Old Dead 
Total standing crop in the ungrazed treatment in March 1978 

was 285 g/ m* with 266 g of old dead (Fig. 2). Total standing crop in 
the grazed treatment was I90 g/ m* with I76 g of old dead. These 
initial treatment differences in quantity of old dead material were 
primarily the result of differences in pretreatment grazing. To 
minimize differences between treatments at the beginning of the 
1979 growing season, the ungrazed treatment was grazed for 1 
month during the winter of 1978-79. By March 1979, total standing 
crop in the ungrazed treatment was 83 g/ m* with 16 g of live (Fig. 
3). Total standing crop in the grazed treatment was 139 g/m* with 
59 g of live. 

Relative rates of disappearance of old dead in the ungrazed and 
grazed treatments, respectively, were 0.014and 0.019 g/g/ m*/day 
during the 1978 growing season and 0.0 15 and 0.029 g/ g/ m*/ day in 
1979. Thus, the relative rate of disappearance of old dead standing 
crop was accelerated both years by grazing. 

Live 
Peak live biomass in 1978 in the ungrazed treatment was 128 

g/ m2 occurring in late June (Fig. 2). By late July essentially no live 
biomass was recorded but a rather dramatic increase was noted 
from August through October. Peak live biomass in the ungrazed 
treatment in 1979 was 216g/ m* occurring near mid May(Fig. 3). A 
gradual, steady decline in live biomass was noted from the peak in 
May to late October. 

Differences between years in the live biomass dynamics in the 
ungrazed treatment were directly related to differences in rainfall 
distribution during the two growing seasons. The winter, spring, 
and early summer in 1978 were very dry (Fig. I) which prevented 
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Fig. 3. Total standing crop (gfmz) by category in the ungrazed (A) and 
grazed (B) treatment during 1979. 

any appreciable growth of annual cool-season grasses. Less than 1 
g/m* of annual grasses was present in June and because of the very 
dry July nearly all live biomass had senesced by early August. But 
the abundant early August rains, followed by limited but adequate 
September and October rains (Fig. I), resulted in an abundance of 
fall regrowth. By late October 1978 total live biomass was 102 
gl m*. 

In contrast, ample winter and spring rains in 1979 resulted in an 
abundance of annual cool-season grasses, particularly Japanese 
brome (Bromusjuponicus Thunb.). By May, 87 g/m* of live cool- 
season grasses were present with a total live standing crop of 216 
g/m*. Although precipitation in August of 1979 was also well 
above normal (Fig. I), the extremely dry September and October 
reduced fall regrowth relative to 1978. By late October total live 
biomass was 86 g/m*. 

The dynamics of the live component in the grazed treatment 
followed the same seasonal pattern both years as the ungrazed 
treatment (Fig. 2 and 3). However, quantity of live biomass was 
less in the grazed treatment on all sample dates except during the 
fall of 1978 and the early spring of 1979. Thegreater quantity of live 
biomass present in the fall of 1978 was hypothesized to be in part 
the result of a stimulation of growth by SDG grazing. We hypo- 
thesize that the accelerated fall regrowth was in part related to 
treatment differences in amount of shading of individual leaves 
and/ or evapotranspiration. Prior to the August rains, total stand- 
ing crop in the ungrazed treatment was 200 g/m* as compared to 
108 g/m* in the grazed treatments. Following the rains a dramatic 
increase in live material was noted in both treatments but the 
increase in the ungrazed tree.ment was primarily Texas winter- 
grass, a cool-season species, while the response in the grazed 
treatment was both Texas wintergrass and warm-season grasses 
dominated by Texas cupgrass [Eriochloasericeo (Scheele) Munro] 
(Fig. 4). This difference in species response between treatments 
may have been simply because of initial differences in species 
composition but we suggest that it was in part because the canopy 
of Texas wintergrass that had developed in the ungrazed treatment 
during the early spring was of sufficient magnitude by August to 
seriously impede the growth of the warm-season species. However, 

-l- UNORAZED 
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Fig. 4. Live standing crop (glm2) f or cool-season grasses (A) and warm- 
season grasses (B) in the ungrazed and grazed treatments during 1978. 
Vertical lines represent f I standard error of treatment means. 

as a result of grazing the canopy in the grazed treatment was 
effectively reduced which thus permitted substantial growth of 
both warmand coolseason species following the August rains. The 
lack of a similar response in the fall of 1979 (Fig. 5) after the August 
rains, was partially because total live biomass in both treatments 
was appreciably greater in early August 1979 than in 1978. Thus, 
the potential in 1979 to dramatically increased overall growth rates 
was considerably less than in 1978. But the response in 1979 is also 
hypothesized to have been related to the interaction effects of 
drought, greater shading of individual leaves, and increased evapo- 
transpiration relative to 1978. 

Sims and Singh (1978) developed a similar hypothesis from 
studies extending across 10 western North American grasslands. 
They reported a nearly liner relationship between peak live bio- 
mass and growing season precipitation. However, above 450 mm 
of precipitation, peak live biomass began to decline below the 
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Fig. 5. Live standing crop (g/mz).for cool-season grasses (A) and warm- 
season grasses (B) in the ungrazed and grazed treatments during 1979. 
Vertical lines represent f I standard error of treatment means. 
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Litter biomass (g/m=?) in the ungrazed andgrazed treatments during 
(A) and I979 (B). Vertical lines represent f I standard error of 

treatment means. 

linear relationship established for regions with 100 to 450 mm of 
precipitation. They suggested that shading of individual leaves 
may play an important role in this departure from linearity. Our 
data support their suggestion. 

It is also interesting to note the similarity between the results of 
this study and those reported by McNaughton (1976) in the Seren- 
geti National Park in Tanzania and Kenya. He reported that 
during a 4-day grazing period, high concentrations of wildebeest 
reduced green biomass 85% before vacating the study areas. Over 
the next 28 days, green biomass increased 2.6 g/m* in the grazed 
areas and declined an average of 4.9 g/m*/day in adjacent 
ungrazed areas. Although the precise mechanisms responsible for 
this dramatic increase in growth of live material are unknown, 
elimination of shading of individual leaves may have been 
important. 

Recent Dead 
Peak recent dead in the ungrazed treatment in 1978 was 116 

g/m* recorded on August 1 (Fig. 2). Because of the extremely dry 
conditions in July, all live material had senesced by early August. 
Thus, measurable increases in recent dead from August through 
October 1978 did not occur since the maximum age of live tissue by 
late October was less than 3 months. The dynamics of recent dead 
in the grazed treatment in 1978 were similar to the ungrazed 
treatment with a peak of 78 g/m* occurring on August 1 (Fig. 2). 

Transfer of live material to the recent dead compartment began 
in 1979 approximately 1 month earlier in both treatments than in 
1978 because of the presence of annual grasses (Fig. 3). By early 
August recent dead averaged 136 g/m* in the ungrazed treatment 
with 56 g of Japanese brome. Total recent dead in the grazed 
treatment by early August was 72 g/ m* with 6 g of Japanese brome. 
A small decline occurred in August primarily because of the 
transfer of the fragile annual grasses into the litter component. The 
increase in September and October reflected maturation of peren- 
nial grasses. 

Litter 
Litter in the ungrazed treatment average 272 g/m* over the 2 

years while averaging 165 g/ m* in the grazed treatment. Although 
quantity of litter before and after each grazing event was not 
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significantly different a general trend was apparent suggesting less 
litter was present following each gazing event (Fig. 6). This was 
particularly true during the later portions of each growing season. 
Presumably litter fragments were brittle at this time and livestock 
trampling was more effective in reducing the size of individual 
plant fragments. Thus when litter was sieved after drying a greater 
quantity of litter may have been lost. 

The dynamics of the litter compartment varied between years 
(Fig. 6). The general increase in litter up to August in 1978 was 
most likely the result of a slow rate of decomposition in conjunc- 
tion with the drought conditions (Fig. 1). The decline in litter 
biomass during August was most likely the result of accelerated 
rates of decomposition following the heavy rains in early August. 
A steady decline in litter occurred in 1979 during the wet spring 
followed by a dramatic increase in June as the fragile annual 
grasses were lost to the litter compartment. 

Aboveground Net Primary Production 
Estimated ANPP in the ungrazed treatment in 1978 was 234 

g/ m* (Fig. 7). Of this total 166 g were cool-season grasses of which 
Texas winter-grass was the only species. Warm-season grasses 
contributed 54 g and forbs 24 g. The dominant warm-season grass 
was sideoats grama with an estimated ANPP of 26 g/m*. Domi- 
nant forbs, all warm season, were heath aster (Aster ericoides L.), 
western ragweed (Ambrosia psilostachya DC.), silverleaf night- 
shade (Solanum elaeagnifolium Cav.), and bushy noseburn (Tra- 
gia ramosa Torr.). 

Estimated ANPP in the grazed treatment in 1978 was 330 g/m* 
(Fig. 7). Estimated ANPP for cool-season grasses, which also 
consisted only of Texas wintergrass, was 12 1 g/m*. Total ANPP 
for warm-season grasses was estimated to be 186 g while forbs 
contributed 23 g. The dominant warm-season grass was Texas 
cupgrass with an estimated ANPP of 130 g/m*. Dominant forbs 
were heath aster, western ragweed, silverleaf nightshade, and bush 
noseburn. 

In the ungrazed treatment in 1979, estimated ANPP was 352 
g/ m* (Fig. 7). Cool-season grasses contributed 155 g/ m* with 70 g 
of Texas wintergrass and 85 g of annual grasses, primarily Japa- 
nese brome. Estimated ANPP for warm-season grasses was 153 
g/m* but this was most likely an overestimate resulting from 
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Fig. 7. Estimated aboveground net primary production (glm2) bypheno- 
logically similar species groups in the ungrazed and grazed treatments 
during 1978 and 1979. 
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sampling error. In October, one replicate averaged 105 g/ m2 of live 
plus recent dead Texas cupgrass with a co-efficient of variability of 
17 1%. No Texas cupgrass was harvested in the second replication. 
Earlier harvests indicated irregular distribution of Texas cupgrass 
in both replicates. ANPP for sideoats grama was estimated at 5 I 
g/ m2. Forbs contributed 44 g/ m2 with dominants similar to 1978. 

Estimated ANPP was 268 g/m2 in the grazed treatment in 1979 
(Fig. 7). ANPP for cool-season grasses was 71 g with 48 g Texas 
wintergrass and 23 g annual grasses. Estimated ANPP for warm- 
season grasses was 145 g/m2 with Texas cupgrass the dominant. 
ANPP for forbs was estimated at 52 g/m2 with 25 g of annual 
broomweed (Xanthocephalum spp.) Annual broomweed’s contri- 
bution to total ANPP was less than 1 g/m2 in the ungrazed treat- 
ment presumably because the greater quantity of litter reduced its 
competitive ability. Other dominant forb species in the grazed 
treatment were western ragweed, silverleaf nightshade, heath aster, 
bushy noseburn, plains beebalm (Monarda pectinata Nutt.), and 
redseed plantain (Plantago rhodosperma Dene.). 

The overall contribution of forbs to the total ANPP in both 
treatments both years was most likely atypical for this region. In 
1978 the spring drought reduced growth of all forbs while the June 
spraying in 1979 halted any further growth of the forbs. 

It is somewhat difficult to determine conclusively the effects of 
the short duration grazing treatment on total ANPP in this study 
because of the possible differences in species composition between 
treatment plots. But it can be hypothesized that grazing tended to 
increase ANPP when adequate moisture was available since 
response by species groups appears to have varied depending upon 
temporal variation in rainfall and grazing treatment. Although 
previous studies have reported increased above-ground produc- 
tion following defoliation under moist conditions (Aldous 1930, 
Jameson 1963, McNaughton 1976, Singh 1968), the precise mecha- 
nisms responsible for increasing growth are unknown 
(McNaughton 1979). However, manipulation of total leaf area 
appears important. Noy-Meir (1976) evaluated the effect of differ- 
ent rotational grazing schemes on stability of production utilizing 
an explicit growth-consumption mathematical model. Results sug- 
gested that manipulation of total leaf area is a key factor involved 
in the successful management of a rotational grazing system. If 
biomass depletion was severe during any grazing event, plant 
recovery time to a rapid rate of growth was extended. This ulti- 
mately led to extinction of the vegetation resource following sev- 
eral periods of excessive defoliation. 

Presumably when defoliation is excessive, a considerable por- 
tion of a plant’s resources are channeled toward the regeneration of 
leaf material (Gifford and Marshall 1973). Detling et al. (1979) 
reported that net photosynthetic rates of blue grama shoots 
[Boutelous gracifis (Willd, ex. H.B.K.) Lag.] increased 20% above 
that of control plants three days after removal of 60% of the leaf 
blades and 45% of the total shoot. They also reported a greater 
proportion of the total growth was allocated to the regeneration of 
leaves following defoliation than prior to defoliation. They suggest 
that the “response of blue grama to defoliation is rapid restoration 
of carbon gain capacity and a concomitant decrease in root 
growth.” These data would support the findings of Noy-Meir 
(1976) in that if defoliation were excessive and the deferment 
period short, deterioration of the resource would result. 

Root and Crown Biomass 
Ash free root biomass in the top 10 cm averaged 352 g/ m2 in the 

ungrazed treatment in June 1979. Vertical distribution of roots 
indicated this represented 37% of the total root biomass to a depth 
of 80 cm. In the grazed treatment roots in the top 10 cm averaged 
464 g/m2. This represented approximately 44% of the total bio- 
mass to a depth of 80 cm. Vertical distribution of roots followed the 
equationy = axb (R2= 0.93) as described by Sims and Singh (1978) 
where y equals ash free dry weight (g/m2) of roots in 10 cm 
increments and x equals the lower depth (cm) of the increments. In 
this study, a equaled 2544 and b equaled -0.01. Ash free crown 
biomass averaged 99 g/m2 in both treatments. 
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The difference in root biomass in the top 10 cm between the two 
treatments was statistically significant (KO.01). This difference 
may simply reflect differences in rooting characteristics of domi- 
nant species on different textured soils rather than a grazing treat- 
ment effect. Root biomass was not sampled prior to 1979 and 
discernable trends resulting from grazing treatment are as yet not 
possible to identify. It should be noted, however, that total biomass 
to a depth of 80 cm was nearly equal in both treatments with 
estimates of 951 g and 1049 g/ m2 for the ungrazed and grazed 
treatment, respectively. 

Disappearance of Vegetation by Grazing 
One of the major effects of grazing is to accelerate the rate of 

disappearance of plant material either by livestock consumption of 
trampling. By subtracting “after grazing biomass estimates*’ from 
“before grazing,” losses in 1978 totaled 121 g/ m2 with 58 g of live 
lost, 39 g of recent dead, and 24 g of old dead. The total loss in 1979 
was estimated to be 123 g/ m2 with losses of 79,29, and I5 g of live, 
recent dead, and old dead material, respectively. Utilizing NRC 
(1976) minimum estimates of forage cdnsumed by the growing 
heifers in 1978 and 1979 (Heitschmidt et al. 1982a), calculated 
consumption was approximately 14 g/ml. Thus most losses were 
either directly to the litter compartment or to other consumers. 
However, the method utilized in the litter sampling was not suffi- 
ciently refined to detect these inputs. 

Conclusions 

Several basic conclusions can be drawn from the results of this 
short-term study. First, grazing reduced the biomass of all catego- 
ries of standing crop and litter. It is hypothesized that the reduction 
in standing crop biomass accelerated vegetative growth and 
increased ANPP under certain environmental conditions, particu- 
larly under moist growing conditions. The reduced quantity of 
litter apparently favored growth of annual broomweeds and 
reduced the success of annual grasses. It is also concluded that the 
major portion of the total standing crop that disappeared within 
the SDG treatment during each grazing event, was in fact trans- 
fered to the litter faction rather than consumed by the livestock. 

These basic conclusions thus suggest that at some quantitatively 
undefined level of grazing intensity, SDG may enhance growth and 
ANPP on a short-term basis. However, it is apparent that the 
optimal level of intensity will vary both within and between years. 
Thus, any attempt to optimize vegetative growth on a short-term 
basis by adjusting grazing intensity, will require a great amount of 
management flexibility with regards to such factors as rate of 
stocking and/ or rate of livestock movement within a SDG system. 

Finally, we emphasize that these results do not address any 
aspect of the longterm effects of this type of SDG on grassland 
ecosystems. Although no visual degradation of the range was 
apparent at the end of this 2 year study, we emphasize the inappro- 
priateness of suggesting that these results indicate that no degrada- 
tion will ever occur. If nothing else, we believe these results should 
encourage researchers to continue to investigate various aspects of 
SDG. 
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Short Duration Grazing at the Texas Experi- 
mental Range: Effects on Forage Quality 
R.K. HEITSCHMIDT, R.A. GORDON, AND J.S. BLUNTZER 

Abstract 

Variation in percent crude protein (% CP) of available forage 
was examined at the Texas Experimental Ranch as a function of 
grazing treatment, plant species, physiological age of plant tissue, 
and season. Results indicate that % CP content varied as much as 
function of physiological age of plant tissue as a function of plant 
species. Although quantity of crude protein of total standing crop 
averaged significantly more in an ungrazed treatment than in a 
short duration grazing treatment, % CP was generally greater in 
the grazed than the ungrazed treatment. It is suggested that an 
increase in quality of forage may be a primary mechanism facilitat- 
ing energy flow through short duration grazing systems whereby 
dramatic increases in livestock carrying capacity may be realized. 

Various parameters may be utilized to reflect quality of a forage. 
For example, low quality forage has often been associated with 
reduced levels of crude protein, phosphorus, and dry matter diges- 
tibility and increased levels of crude fiber and lignin (Streeter et al. 
1968, Sims et al. 1971, Wallace et al. 1972). But regardless of the 
parameter utilized to measure the quality of a forage, each parame- 
ter can be related in some manner to the potential net energy gain 
of the consuming animal. Thus, forage quality may be defined in 
general terms as any forage parameter altering the net energy gain 
of the consuming animal. 

Since quality of forage declines with plant maturation (Cook 
and Harris 1968, Simset al. 1971, Stoddart et al. 1975),anygrazing 
management practice reducing plant aging processes should 
increase the quality of forage available to the grazing animal. The 
objective of this study was to evaluate the effect of short duration 
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grazing (SDG) on quality of standing crop as measured by percent 
crude protein content. A basic underlying hypothesis was that a 
significant increase in forage quality may at least in part account 
for the dramatic increases in livestock carrying capacity reported 
by Savory (1978) following implementation of a SDG system 
(Heitschmidt et al. 1981a). 

Study Area and Methods 

Data werecollected at the Texas Experimental Ranch during the 
1978 growing season as part of a preliminary study to evaluate the 
effects of SDG on vegetation growth dynamics and livestock 
weight gain (Heitschmidt et al. 1982a, 1982b). Sample plots con- 
sisting of two 30 X 60-m replicates located within a fenced exclo- 
sure (ungrazed treatment) and in one pasture of a IO-pasture SDG 
system (grazed treatment). The SDG system was stocked with 
growing heifers at a rate of 0.24 ha/ AU M from early April to early 
October. Long-term cow-calf performance data at the ranch indi- 
cate a moderate rate of stocking for mature cows under year-long 
continuous grazing is near 0.54 ha/ AUM (Heitschmidt et al. 
1982~). Rate of rotation of the heifers was such that the grazed 
treatment plot was grazed every 35 to 42 days for 3 to 7 days. 

Plant tissue for percent crude protein (To CP) determinations 
was initially harvested for estimates of standing crop (Heitschmidt 
et al. 1982b). Standing crop was harvested by species in 10 ran- 
domly located 0.25-m2 quadrats in each replicate on each sample 
date. Tillers were separated by stage of maturity into either live, 
recent dead (current year’s production), or old dead (previous 
year’s production). Samples were oven dried at 60” C to a constant 
weight, weighed, and then ground in a Wiley mill utilizing a 
40-mesh screen. Samples were collected in both treatments at the 
beginning and end of the growing season and immediately prior to 
each grazing event. Another sample was collected in the grazed 
treatment after each grazing event. 

Because quantity of plant material within a replication was often 
insufficient for laboratory analyses, duplicate material within a 
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