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Table 1. Rate of fire spread and temperatures generated at the soil surface under three burning conditions. 

Burning conditions 

Fuel Ambient Wind Relative National fire Rate of Temperature 
moisture temp. speed humidity danger rating fire spread generated at the 

Burns (%) (” F) (MPH) (%) Spread Buildup (ft/sec.) soil surface (OF) 

Wet 31.9 70 13-18 73 17 25 0.7 200-300 
Intermediate 15.8 60 8-12 41 19 30 0.9 275-375 
Dry 7.2 73 8-12 25 19 35 1.1 350-450 

moisture computed. Rate of fire 
spread was estimated by placing 
firecrackers 10 ft apart in the direc- 
tion of anticipated fire movement 
and timing the interval between 
explosions. Soil temperatures during 
burning were recorded with a 
complete range of temperature- 
indicating pyrometric material 
(Tempil) placed on the soil surface in 
the center of each quarter of each 
treatment plot. Ambient temperature 
and relative humidity were measured 
as each plot was ignited. 

Legumes were counted the 
following summer on 10 randomly 
located 9.6-ft * samples on each 
subplot. Data were subjected to 
analysis of variance and significance 
tests at the 90% probability level. 

Initial burns, under “wet” 
conditions, were conducted 8 hours 
after the passage of a cold front which 
deposited 0.16 inch of rain. Fuel 
moisture conditions for the 
“intermediate” and “dry” burns 
occurred 2 days later, in the morning 
and afternoon, respectively. Headlires 
were used, and all plots receiving the 
same treatment were ignited 
simultaneously. 

Results and Discussion 

Rate of fire spread was directly 
related to wind speed and inversely 
related to fuel moisture content. 
Temperatures generated at the soil 
surface by fires were also inversely 
related to fuel moisture content and 
relative humidity (Table 1). Fuel 
consumption was greatest when the 
moisture content of the fuels was less 
than 16%. When fuel moisture 
contents exceeded 30%, coarse fuels 
such as pine cones and branches were 
only scorched and pine straw beneath 
these fuels was left unburned. 

Although distinctly different burns 
were obtained, legume responses were 
not correspondingly different. The 
number of sensitive partridgepea 
plants and other leguminous species 
did not differ significantly between 
treatments (Table 2). Plant numbers 
were not increased by the broadcast 
seeding of unscarified partridgepea 
seed. 

Table 2. Average number of leguminous plants (per 9.6 ft’) after burning with three 
different conditions of fuel moisture. 

Burns 

Species Wet Intermediate Dry 

Gixslir nictitans L. 2.4 1.6 2.6 
Lespedeza spp. 2.5 1.5 2.0 
Desmodium spp. 1.1 0.5 0.5 
Shrankb uncinata Willd. 0.4 0.3 0.1 
Rhynchosia spp. 0.8 0.6 0.7 
Other 0.2 1.0 0.0 

Total 7.4 5.5 5.9 

Fuel moisture contents under a 
range 

The lack of plant response, even 

of field burning conditions 
directly 

when partridgepea seeds were sown in 

influenced 

conjunction 

the 
time-temperature exposure of seed at 

with our treatment, 

the soil surface. Calculations indicate 
that field burning produced conditions 
which were similar to those which 

suggests some limiting factor within 

increased the germination of 
partridgepea seed in previous 
laboratory work. While we did not 

the environment or some competitive 

measure germination, our treatmefits 

interaction among or between plants 

did not affect the number of mature 
legumes 6 months after treatment. 

which limits overall population size. 
The study did not define the nature of 
this factor or interaction, but it did 
show the need for more detailed 
observations following fire to isolate 
those components which determine 
the population size of mature legumes. 
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On most cattle ranges forage 
disappearance from trampling, 
weathering, and other such factors is 
generally attributed to cattle 
utilization or consumption. Although 
total hcrbage disappearance must be 
considered when evaluating range 
vegetation changes, only the forage 
consumed by the animals relates 
directly to their productivity. 

This pa per discusses herbage 
disappearance under three grazing 
intensities, calculates herhage losses 
attributed to cattle intake and other 
factors, and determines grazing 
capacity on the basis of herbhge 
production requirements per animal 
day on southern pine-bluestem range. 
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Procedure 

Cattle were grazed yearlong on 
three range units of the Palustris 
Experimental Forest in central 
Louisiana (Pearson et al., 197 1). These 
units-totaling 1,600 acres-were 
stocked for light, moderate, and heavy 
grazing or 26, 20, and 13 acres per 
cow. Oven-dry herbage yields averaged 
between 1,750 and 2,150 lb/acre. 
Pinehill bluestem (A ndropogon 
scoparius var. divergens Anderss. ex 
Hack.) and slender bluestem (A. tener 
(Nees) Kunth) were the chief forage 
grasses. Cows were mainly Brahman 
crossbred native cattle. Management 
included supplemental feeding of the 
cows, prescribed rotational burning of 
the range, and regulated breeding with 
beef bulls of good quality (Duvall and 
Whitaker, 1964; Pearson, 1971; 
Pearson and Whitaker, 1972). Calf 
crops averaged 82% for light, 73% for 
moderate, and 70% for heavy. 

Table 1. Ten-year average 
grazing intensities. 

measurements (lb, oven-dry/cow day) 

Herbage yield 
Total herbage disappearance 
Cow intake 
Calf intake 
Disappearance due to other factors 

to gr a zing. Therefore, trampling 
probably had the major influence on 
disappearance. Laycock et al. (1972) 
found trampling accounted for 
one-half to two-thirds of the herbage 
loss on the western range; other 
investigators, however, report lower 
amounts (Quinn and Hervey, 1970). 

Forage production and utilization 
were measured annually in each range 
unit from 1961 to 197 1 on 35 to 40 
clusters of four 9.6 ft* plots, one 
caged and three grazed. Plots were 
clipped in February, and the 
caged-plot yield represented forage 
production. The mean yield of the 
three grazed plots was subtracted from 
the caged-plot yield to calculate 
utilization (Campbell and Cassady, 
1955). Following clipping each year, 
clusters were moved 15 feet in 
randomly chosen cardinal directions to 
avoid reclipping. On Southern pine 
range Grelen ( 1967) found no 
utilization differences between 
stationary and transient cages. 

Weather and trampling accounted 
for about 10% greater disappearance in 
the moderately grazed unit than in the 
other two units. Soils of that unit were 
generally saturated for lengthy periods 
following rains, and trampling and 
grazing apparently hastened plant 
deterioration. 

Other work has indicated that 
greatest disappearance occurs after 
plant maturity (Pearson, 1974). Those 
data show little disparity between cow 
intake and forage disappearance during 
spring when the lzerbages were young 
and, growing fast; greatest differences 
occurred from July to October. 

The difference between the caged 
and grazed plots represented total 
herbage disappearance. Cattle intake 
was calculated from animal weights 
and nutritional requirements (National 
Research Council, 1970). Other 
factors of herbage disappearance, such 
as trampling, weather, and wildlife 
effects, were determined by the 
difference between the total 
disappearance and calculated cattle 
intakes. 

Disappearance from calf intake was 
determined from requirements pro- 
rated for weaning weight, age, and calf 
crop (National Research Council, 
1970). One-half the intake require- 
ments determined from the calf wean- 
ing weight was assumed for the calves 
from birth through weaning. To put 
the calf value in terms of cow days, 
the intake was multiplied by calf crop 
and weighted for age and time on the 
range during the year. Calf intake thus 
varied from 2.1 to 2.8 pounds per COW 
day (Table 1). 

Results and Discussion 

Disappearance 

Total herbage disappearance per 
animal grazing day averaged 38, 47, 
and 38 pounds on the light, moderate, 
and heavy grazing intensities (Table 1). 
Calculated cattle forage intake 
averaged 15 lb/day for cows and 2 to 3 
for calves. Consequently, the loss of 
herbage from other factors was 
between 50 and 65%. 

Although disappearance from 
wildlife could not be computed, deer 
consumption was estimated to be less 
than 5%. The deer population was 
probably less than 20 per section; even 
at that density with deer consuming 
2.5 pounds of dry matter per day, 
intake would only be 1.8, 1.4, and 0.9 
pounds per cow day on light, 
moderate, and heavy grazing 
intensities. 

Grazing Capacity 

Weather is likely to have similar 
effects on caged herbage and that open 

In prior studies, utilization 
(herbage disappearance) averaging 45 
to 50% of yearly herbage yield was 
judged near optimum for maintaining 
forage on southern pine range (Duvall 
and Whitaker, 1964; Pearson et al., 
1971; Pearson and Whitaker, 1974). 

72 JOURNAL OF 

Light Moderate Heavy 

111.3 95.7 66.3 
38.4 47.1 37.8 
15.2 14.7 14.8 
2.8 2.2 2.1 

20.4 30.2 20.9 

For briefer periods, however, 
utilization substantially exceeding 50% 
sometimes improves forage value and 
botanical composition (Duvall and 
Whitaker, 1964). To sustain light, 
moderate, and heavy grazing 
intensities yearlong in this study, 
herbage required was (after rounding 
to the next higher 5 lb) 115, 100, and 
70 lb /cow day (Table 1). On 
seasonally grazed range, Duvall and 
Linnartz (1967) found that herbage 
disappearance averaged 34 lb/cow day 
with moderate (46%) and 26 lb with 
heavy (67%) use. Consequently, cattle 
required only 75 and 40 lb herbage 
production per cow day with seasonal 
moderate and heavy grazing. 

If moderate grazing is the 
management goal, then initial stocking 
rates could, for practical purposes, be 
determined by dividing herbage 
production per acre by requirements 
per cow day. For instance, each acre 
of range producing 2,000 lb herbage 
annually would provide 20 cow days 
of yearlong grazing but 27 cow days of 
seasonal grazing. With these stocking 
rat es, forage production would be 
adequate to supply the requirements 
for the cattle, deer, and other factors 
causing disappearance and still provide 
ample amounts for soil protection and 
continued plant vigor. Forage yields 
would have to be assessed for yearly 
fluctuations and stocking rates 
adjusted. 
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