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The desert ranges of the Inter- 
mountain area furnish forage for 
about nine million head of cat- 
tle and sheep for five to six 
months each winter. Many of 
these ranges are in good condi- 
tion, but many are in poor condi- 
tion. 

When ranges are overgrazed, 
grazed during unsuitable sea- 
sons, grazed by the wrong kind 
of livestock, or otherwise used 
improperly, they deteriorate. Ob- 
vious results from grazing abuse 
are changes in plant density and 
species composition (Klemmed- 
son, 1956; Short and Woolfolk, 
1956; Stewart et al., 1940; Parker, 
1954; Reid and Pickford, 1946). 
Ranges in supposedly good con- 
dition produce at maximum po- 
tential, whereas ranges in poor 
condition produce less than their 
potential (Humphrey, 1949; Goe- 
be1 and Cook, 1960). 

A few investigators have 
stated that poor ranges support 
a greater number of plants low 
in nutritive value compared to 
good ranges (Renner and John- 
son, 1942; Hutchings, 1954). How- 
ever, Goebel and Cook (1960) 
found that many species that be- 
come abundant on poor ranges 
were as nutritious as dominants 
on good ranges, and in some 

cases were higher in nutrient 
content. 

Studies by Cook et al. (1953) 
and Pieper et al. (1959) showed 
that increased intensity of graz- 
ing reduced daily forage intake 
and digestibility of the nutrients. 
On ranges producing a single 
species, increased intensity of 
grazing decreased the nutrient 
content of the diet; but on ranges 
supporting mixtures, change in 
use from one species to another 
accompanying increased inten- 
sity of grazing actually increased 
the nutrient intake in some 
cases. 

Cook et al. (1950) found that 
forage remaining on good ranges 
following grazing was lower in 
nutrient content than originally 
and that continued use caused 
still greater reductions in nutri- 
ent value. 

The present study was carried 
out on typical salt-desert ranges 
in southwestern Utah during two 
winter grazing seasons, 1957 and 
1959, from November to March, 
to determine the effect of range 
condition and intensity of graz- 
ing on the daily intake and nutri- 
tive value of the diet. 

Description of the Area 

Vegetation in the study area 

1 

included the shrubs big sage- 
brush (Artemisiu trident&u), 
bud sage (Artemisiu spinescens), 
winterfat (Eurotiu Zunutu), four- 
wing saltbush (Atriplex canes- 
tens), and yellowbrush (Chryso- 
thamnus StenophyZZus). Grasses 
included needle-and-thread grass 
(Spa comuta), squirreltail (Si- 
tunion hystrix), galleta grass 
(Hilariu jumesii), sand dropseed 
(Sporobolus cryptandrus), blue 
grama (Bouteloua gracilis), In- 
dian ricegrass (Oryzopsis hy- 
menoides), three-awn grass (Ar- 
tistida Zongiseta), and downy 
bromegrass (Bromus tectorum). 
Forbs included globemallow 
(Spaerulcea grassulariaefoliu) 
and Russian-thistle (SuZsoZa kali 
var. tenuifolia). 

The region is used primarily 
as winter range for livestock. 
Overgrazing in many areas has 
resulted in marked changes in 
vegetation cover compared to 
protected areas. 

The average annual precipita- 
tion for the area is about 9 inches 
with maximum temperatures 
reaching 102°F in summer and 
as low as -26°F during the win- 
ter. 

Methods and Procedures 

A total of six areas which 
showed ranges in obviously dif- 
ferent condition on the two sides 
of existing fences were studied 
for two winter grazing seasons. 
At one location three fence-line 
contrasts were selected where 
grass was more abundant than 
shrubs on the good range and 
where shrubs were more abun- 
dant than grass on the adjacent 
poor range. At a second location 
three other study areas were 
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FIGURE 1. Experimental sheep grazing desert range judged to be in good condition. 

selected where browse was more 
abundant than grass on good 
ranges and grass was more abun- 
dant than browse on adjacent 
poor ranges. Ranges on the pro- 
tected side were termed “good” 
range and those on the deterio- 
rated side, “poor.” Classification 
of range condition followed the 
procedure outlined by the two- 
phase method currently being 
used by the Bureau of Land 
Management (1957). 

The size of the paddocks was 
such as to allow equal volume of 
herbage on each side of the 
fence. Six wether sheep equipped 
with fecal collecting bags and 
three w i t h esophageal-fistula 
cannulae were grazed in each 
paddock for collecting fecal and 
forage samples (Figure 1) . Herb- 
age production and diets were 
determined by the method out- 
lined by Edlefsen et al. (1960). 
The fistulated sheep were 
penned each evening and turned 
out to graze with the other ani- 
mals at daybreak the following 
morning. It required from 2 to 3 
hours to obtain forage samples. 
The remainder of the day the 
fistulated animals were allowed 
to graze for themselves with the 
other experimental animals. 

Sheep were grazed for a pre- 
liminary period of six days on 
similar range adjacent to the 
trial paddocks. Each trial area 
was grazed for two five-day col- 
lection periods. In the first five- 

day period the animals used the 
forage only lightly, whereas the 
second five-day period was con- 
sidered heavy use. 

Forage samples were collected 
daily from each fistulated sheep 
in each area. The first forage 
samples were collected the day 
before fecal samples were col- 

lected and forage collection was 
terminated the day before fecal 
collection ended. A composite 
forage sample for each sheep was 
taken for each period on each 
area. 

Fecal bags were emptied twice 
daily, in the early morning and 
at nightfall. The feces of each 
sheep were stored in separate 
containers and weighed at the 
end of each five-day trial pe- 
riod. A composite sample for 
each period from each sheep was 
taken for chemical analyses. All 
data are presented on an oven- 
dry basis. 

Daily forage intake and diges- 
tion coefficients were deter- 
mined by the lignin-ratio tech- 
nique (Cook et al., 1951). 

Results and Discussion 
Producfion 

Data from the study areas 
showed that the paddocks rated 
“good” produced from 59 to as 

Table 1. Average species composifion, producfion, ufilizakion, and diet from 
fhree trials af each of two locations where fenceline conkasfs presented 
good and poor range condifions 

Condition 
and 
species 

Period 1 Period 2 

Pounds Utilization Utilization 
per at end of at end of 
acre period Diet period Diet 

Location 1 
Good 
Indian ricegrass 
Galleta grass 
Needle-and-thread grass 
Three-awn grass 

Grasses 
Yellowbrush 
Winterfat 
Big sagebrush 

Browse 
Globe mallow 

Total and Average 
Poor 
Indian ricegrass 
Galleta grass 
Needle-and-thread grass 
Three-awn grass 

Grasses 
Yellowbrush 
Winterfat 
Big sagebrush 

Browse 
Globe mallow 
Russian thistle 

Total and Average 

73.32 
93.27 

263.64 
.oo 

430.28 
41.76 
92.31 

8.14 
142.21 

1.78 
574.27 

43.87 
49.59 

.88 

.75 
95.09 

157.41 
40.54 
41.76 

239.71 
.44 

2.79 
338.03 

_-_- (percent) - - - - 

73.6 
27.1 
31.8 

0.0 
37.9 

4.9 
63.5 
45.8 
45.3 
68.0 
39.8 

87.2 
28.5 
65.0 

0.0 
55.7 

2.3 
65.0 
36.4 
18.8 
90.2 
46.6 
29.5 

23.60 
11.05 
36.66 

.oo 
71.31 

.90 
25.63 

1.63 
38.16 

.53 
100.00 

38.30 
14.15 

.57 

.oo 
53.02 

3.63 
26.39 
15.26 
45.28 

.40 
1.30 

100.00 

97.5 
61.1 
70.5 

0.0 
72.8 
26.6 
75.9 
56.6 
60.3 
96.5 
69.9 

96.8 
60.6 
85.0 
65.0 
77.0 
18.6 
73.5 
43.7 
32.2 
98.5 
47.7 
45.1 

10.12 
18.31 
58.93 

.oo 
87.36 

5.23 
6.61 

.51 
12.35 

.29 
100.00 

8.04 
30.32 

.33 

.oo 
38.69 
48.88 

6.57 
5.73 

61.18 
.07 
.06 

100.00 



Location 2 
Good 
Indian ricegrass 
Squirreltail 
Three-awn grass 
Galleta grass 
Needle-and-thread grass 
Sand dropseed 

Grasses 
Yellowbrush 
Winterfat 
Big sagebrush 

Browse 
Globe mallow 
Russian thistle 

Forbs 
Total and Average 

Poor 
Indian ricegrass 
Squirreltail grass 
Three-awn grass 
Galleta grass 
Needle-and-thread grass 
Sand dropseed 

Grasses 
Yellowbrush 
Winterfat 
Big sagebrush 

Browse 
Globe mallow 
Russian thistle 

Forbs 
Total and Average 
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31.27 35.0 7.08 78.9 16.47 
.91 21.9 .13 38.7 .17 

1.90 0.0 .oo 1.7 .04 
65.37 20.8 4.23 53.3 25.49 
34.50 50.4 11.25 83.4 13.66 

1.90 1.5 .02 12.0 .24 
135.85 25.8 22.71 60.2 56.07 
76.60 2.9 1.44 26.6 21.77 

125.33 88.7 71.95 97.7 13.53 
28.50 4.7 .87 24.5 6.77 

230.43 49.9 74.25 65.1 42.07 
4.35 68.0 1.91 90.1 1.15 
5.73 30.3 1.12 40.6 .71 

10.08 46.6 3.04 62.0 1.86 
376.36 41.1 100.00 63.2 100.00 

16.57 82.0 11.16 91.3 3.05 
.oo 0.0 .oo 0.0 .oo 

3.46 13.3 .38 19.8 .44 
125.10 37.9 38.95 59.6 53.77 

7.73 80.8 5.13 90.9 1.54 
1.83 15.0 .22 56.0 1.49 

154.69 43.9 55.85 63.6 60.29 
97.53 15.3 12.26 27.3 23.17 
24.83 88.3 18.01 98.3 4.91 
30.30 39.2 9.76 53.2 8.40 

152.66 31.9 40.03 44.0 36.48 
2.00 94.3 1.55 97.0 .lO 
8.10 38.7 2.57 58.2 3.13 

10.10 49.7 4.12 65.8 3.23 
317.45 38.3 100.00 54.2 100.00 

much as 136 pounds more herb- 
age per acre than those in poor 
condition (Table 1). Good ranges 
produced considerably more In- 
dian ricegrass, needle-and-thread 
grass, and winterfat, whereas 
poor ranges produced more 
three-awn grass , yellowbrush, 
and in some cases galleta grass. 

Utilization and Diet 

Even though the same quantity 
of herbage was available for the 
experimental animals on both 
good and poor ranges, the over- 
all use of forage was never as 
high on poor ranges as on good 
ranges. This difference was gen- 
erally greater during the second 
grazing period than the first 
(Table 1). 

In some areas in good condi- 
tion where species of secondary 
palatability were sparse, the use 
was higher on these secondary 
plants than on poor ranges where 
they were abundant. This was 
true of both yellowbrush and 

big sagebrush where they pro- 
duced less than 0.3 percent of 
the herbage on good ranges. It 
appears that under these condi- 
tions animals ate them for va- 
riety. This suggests that some 
plants invade an area in rather 
large quantities in order to be- 
come established on ranges in 
downward trend. On all ranges 
in poor condition, the species 
which were more palatable on 
good ranges were consumed ex- 
tremely heavily before the less 
palatable species were eaten 
even moderately. 

With increased utilization-pe- 
riod 2 compared to period l- 
intensity of use generally in- 
creased more on grasses than on 
browse. This was more pro- 
nounced on good than on poor 
ranges (Table 1). 

The average diet from the 
three study areas at Location 1 
during the first grazing period 
contained more grass than 
browse under both good and poor 

range conditions. However, dur- 
ing the second grazing period the 
diet on poor ranges contained 
twice as much browse as grass, 
and the diet on good ranges con- 
tained seven times more grass 
than browse (Table 1). 

The average diet from the 
three study areas at Location 2 
during the first grazing period 
contained more than three times 
as much browse as grass on good 
ranges, but on poor ranges the 
diet during the first period con- 
tained only slightly more grass 
than browse. During the second 
grazing period, the diet on good 
ranges contained slightly more 
grass than browse, and the diet 
on poor ranges contained almost 
twice as much grass as browse 
(Table 1). 

Thus, the quantity of the var- 
ious forage classes on the range 
is not an index to the quantities 
of each in the diet. 

Chemical Content of Diet 

The changes in nutrient con- 
tent of the diet with increased 
intensity of use is a result of 
changes in species and portions 
of plants consumed. 

The ingested forage on poor 
ranges from the three areas at 
Location 1 was higher in protein, 
lignin, and ash, whereas ingested 
forage on good ranges was higher 
in cellulose and gross energy 
(Table 2). This might be ex- 
pected since grass made up ma- 
terially more of the diet on good 
ranges and browse made up 
more of the diet on poor ranges. 
Grasses on desert winter ranges 
are generally higher in cellulose 
and other carbohydrates than 
browse; however, browse species 
are higher than grasses in pro- 
tein, ash, and lignin (Cook et al., 
1954). 

On good range at Location 1 
the average diet decreased in 
protein and cellulose and in- 
creased in ash, lignin, and other 
carbohydrates with increased 
utilization. These changes are 
partly a result of increased quan- 
tity of grass in the diet with in- 
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Table 2. Average nufrieni confeni of ingested material from fence-line con- 
trasts displaying good and poor conditions, grazed at two intensifies af 
two separate locations shown in Table 1.1 

Location Other 
and Utiliza- Ether Total Cellu- carbo- Gross 

condition tion extract protein Ash Lignin lose hydrates energy 
---------- (percent)- - - - - - - kcal/lb 

Location 1 
Good 39.8 2.7 8.0 9.3 12.0 25.8 42.2 1722 

69.9 2.9 7.3 9.7 12.7 23.6 43.8 1717 
Average 2.8 7.6 9.5 12.4 24.7 43.0 1720 
Poor 29.5 2.9 9.2 11.5 12.1 22.2 42.1 1678 

45.1 3.1 9.6 11.6 14.3 20.0 41.4 1634 
Average 3.0 9.4 11.5 13.2 21.1 42.7 1656 
Location 2 
Good 41.1 3.2 8.6 9.9 12.4 23.5 42.4 1791 

63.2 2.1 7.6 10.3 11.9 24.2 43.9 1804 
Average 3.6 8.1 10.1 12.2 23.8 43.2 1797 
Poor 38.3 2.7 7.4 11.2 11.3 23.7 43.7 1787 

- 54.2 2.4 7.0 11.9 12.9 23.2 42.6 1737 
Average 2.5 7.2 11.5 12.1 23.5 43.2 1762 
IForage material was collected from esophageal fistulae and chemical con- 
tent was corrected for ash content of the saliva. 

creased intensity of use. The 
effect of increased intensity of 
utilization resulting f r o m the 
consumption of coarser material 
counteracted the influence of in- 
creased grass in the diet some- 
what, since both ash and lignin 
increased (Table 2). 

On poor ranges at Location 1 
the diet increased in protein, ash, 
and lignin and decreased in cel- 
lulose, other carbohydrates, and 
gross energy with increased util- 
ization. The increase in protein 
was a result of the increase of 
browse in the diet. Other changes 
in nutrient intake were a result 
of both increased consumption 
of coarse material and increased 
browse in the diet. 

At Location 2, under light use, 
the average diet on good ranges 
was higher in protein and lignin 
compared to diets on poor ranges 
which were higher in cellulose 
and other carbohydrates. How- 
ever, with heavy use-period 2- 
the average diet on good ranges 
was higher in protein, cellulose, 
and other carbohydrates, where- 
as diets on poor ranges were 
higher in lignin and ash. 

The increase of cellulose and 
other carbohydrates and the de- 
crease of lignin with increased 
utilization on good ranges at the 

second location was largely a re- 
sult of the marked change from 
a high percentage of browse in 
the diet during period 1 to a high 
percentage of grass during pe- 
riod 2 (Table 1). There was a 
slight increase of grass in the 
diet on poor ranges during the 
second period. However, in- 
creased consumption of coarser 
material with increased intensity 
of utilization apparently offset 
the effect of increased grass in 
the diet, since all nutrients ex- 
cept ash and lignin decreased 
with increased use (Table 2). 

Digestibility 

The average digestibility coef- 
ficients from the three areas at 
Location 1 showed that the di- 
gestibility of protein and ether 
extract was higher on poor range 
than on adjacent good range, but 
the digestibility of cellulose, 
other carbohydrates, and gross 
energy was higher on good range 
(Table 3) . 

The digestibility of protein de- 
creased and the digestibility of 
cellulose, other carbohydrates, 
and gross energy increased with 
increased intensity of use on 
good ranges as a result of in- 
creased grass in the diet. How- 
ever, on poor ranges where 

browse increased in the diet with 
increased grazing intensity the 
digestibility of protein increased 
slightly, but the digestibility of 
cellulose, other carbohydrates, 
and gross energy decreased. 

On the three areas at Location 
2 digestibility of protein was ma- 
terially higher on good ranges 
compared to poor ranges for both 
periods. The digestibility of other 
chemical constituents in the diet 
was not consistently high or low 
on good or poor ranges because 
it was affected differently by in- 
tensity of grazing (Table 3). 

Digestibility of protein de- 
creased and digestibility of cel- 
lulose, other carbohydrates, and 
gross energy increased with in- 
creased intensity of grazing on 
good ranges where grasses re- 
placed browse in the diet as de- 
gree of use increased. However, 
on poor ranges where forage 
classes remained about the same 
percentage in the diet during 
both grazing periods, the digest- 
ibility of all constituents de- 
creased with increased intensity 
of utilization (Table 3). 

Daily Intake 
In all cases daily intake of for- 

age was less on poor ranges than 
on adjacent good ranges (Table 
3). Intensity of utilization de- 
creased daily consumption of for- 
age in all study areas. This was 
more pronounced on poor ranges 
than on good. 

Conclusions 

The nutrient content of herb- 
age on good compared to poor 
ranges depends upon the species 
composition. This is especially 
true of the quantity of herbage 
produced by browse species com- 
pared to grass species. If pala- 
table browse herbage predom- 
inates, the diet will be higher in 
protein, ash, lignin, and ether 
extract; but if palatable grass 
herbage predominates, the diet 
will be higher in cellulose, other 
carbohydrates, and metaboliz- 
able energy. 

The nutrients in herbage on 
poor ranges are as highly di- 
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Table 3. Average daily infake of dry maffer and digesfibilify of forage maferial from adjacenf good and poor 
range af fwo separafe locafions when grazed af fwo intensifies. 

Digesfibilify Digest- Metabo- 
Location Other Digest- ible Metabo- lizable 
and con- Daily Ether Total carbo- Gross ible protein lizable energy 

dition utilization intake extract protein Cellulose hydrates energy protein intake energy intake 

(percent) 
Location 1 
Good 39.8 

69.9 
Average 
Poor 29.5 

45.1 
Average 
Locaiion 2 
Good 41.1 

63.2 
Average 
Poor 38.3 

54.2 
Average 

(lbs/day) ------- - (percent) - - __---- (lb) (kcal/lb) (kcal) 

3.21 5.9 37.9 50.2 60.0 38.1 3.03 .097 501 1608 
3.03 20.1 37.1 50.3 65.6 41.4 2.71 .082 576 1745 
3.12 13.0 37.5 50.2 62.8 39.7 2.85 .089 538 1679 
3.01 20.7 41.8 44.1 59.1 37.5 3.85 .116 497 1496 
2.53 30.1 42.9 43.4 54.8 36.0 4.12 .104 423 1070 
2.77 24.4 42.4 43.8 36.9 36.8 3.99 .lll 460 1274 

3.09 29.8 51.0 42.1 47.6 36.0 4.39 .136 567 1752 
2.93 30.1 43.6 49.9 63.4 41.0 3.31 .097 604 1770 
3.01 29.9 47.3 46.0 55.5 38.5 3.83 .115 586 1764 
2.63 33.5 35.5 45.0 56.1 37.2 2.63 .070 512 1347 
2.23 26.8 32.0 34.3 54.7 33.3 2.24 .050 431 894 
2.43 30.2 33.8 39.6 55.4 35.2 2.44 .060 472 1147 

gested as nutrients in herbage 
on good ranges when degree of 
utilization is similar. However, 
light grazing on relatively un- 
palatable species may be associ- 
ated with extremely heavy use 
of the more palatable ones. 

Increased use on both good and 
poor ranges results in decreases 
in the daily intake of forage. 
Generally, more intensive graz- 
ing decreases the content of the 
more desirable nutrients in the 
forage, and furthermore, de- 
creases the digestibility of these 
nutrients because of forced utili- 
zation of the coarser plant ma- 
terial. However, decreased nu- 
trient content and digestibility 
with increased utilization may 
be compensated for when the 
diet changes from one forage 
class to another or from heavily 
used species to species only 
lightly or not previously used. 

Summary 

During two winter grazing 
seasons-1957 and 1959-a study 
was conducted on typical desert 
ranges in southwestern Utah to 
determine the effect of range 
condition and intensity of graz- 
ing upon the daily intake and 
nutritive content of the grazing 
animals’ diet. 

At each of two locations three 
areas displaying fence-line con- 

trasts of good and poor range 
were selected and fenced so that 
areas on each side included equal 
herbage for the same number of 
experimental animals. Three 
sheep with esophageal fistula 
and six wethers equipped with 
fecal collecting bags were grazed 
on each side of the fence. Daily 
intake and digestibility were de- 
termined by the lignin-ratio 
technique. Each paddock was 
grazed for two five-day periods, 
the first representing light use 
and the second, heavy use. 

Ranges in good condition pro- 
duced more herbage than those 
in poor condition. 

Even though the same quan- 
tity of herbage was available on 
both good and poor ranges, the 
use was lighter on poor ranges. 

Diets showed that animals ate 
more grass in some areas and 
more browse in others. Likewise, 
diets changed from a large per- 
centage of one forage class to 
a large percentage of another 
with increased intensity of use. 

The nutrient content of the 
diets on good and poor ranges 
depended upon the species com- 
position and the intensity of util- 
ization. When browse was high 
in the diet, the nutrient intake 
was generally high in protein, 
ash, lignin, and ether extract; 
but when grass was high in the 

diet, the nutrient intake was 
generally high in cellulose, other 
carbohydrates, and metaboliz- 
able energy. 

The digestibility of nutrients 
in diets on both poor and good 
ranges was about the same if use 
of similar species was not too 
different. Increased utilization 
decreased digestibility of forage 
unless the diets changed substan- 
tially in percentages of grass or 
browse. 

Daily intake was less on poor 
ranges than on good ranges, and 
increased intensity of grazing re- 
duced daily intake on both good 
and poor ranges. 
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In the South, range herds that 
are not given feed supplements 
usually lose weight during a part 
of the year, even though ample 
amounts of wiregrass forage are 
available. Whether or not nutri- 
tive value, intake of forage, or 
both, are limiting factors has not 
been demonstrated. This paper 
reports a test designed to an- 
swer the question. 

The degree to which nutritive 
value, intake of forage, or both, 
contribute to cattle performance 
cannot be measured directly. 
Established procedures are avail- 
able for determining chemical 
composition and digestibility of 
wiregrass forage (Halls et al., 
1957). Indirect methods employ- 
ing an index substance provide 
an opportunity for estimating in- 
take (Kane et al., 1950). Animal 
nutritionists have shown that if a 
completely indigestible index 
material such as chromic oxide is 
incorporated in the diet, the 
amount of feed from which the 
feces was derived can be calcu- 

lated (Schiirch et al., 1950). This 
method avoids the necessity of 
total measures on either food in- 
take or feces output. 

Accordingly, the study re- 
ported here was undertaken to 
estimate daily intake of native 
forage by cattle grazing wire- 
grass-pine range using chromic 
oxide as the index material. In 
addition to intake, chemical 
analyses and digestibility coef - 
ficients of the cattle diet and 
weight changes by the test cows 
were obtained. 

Materials and Methods 

Tests were conducted in April, 
June, September, and December 
1956, in the wiregrass-pine graz- 
ing type of range (Williams et 
al., 1955) at the Georgia Coastal 
Plain Experiment Station’s Ala- 
paha Experimental Range in 
south Georgia. Principal forage 
species were pineland threeawn 
(Aristida stricta), Curtiss drop- 
seed (Sporobolus curtessii), 
bluestems (Andropogon spp.) , 

carpetgrass (Axonopus affinis), 
panicums (Panicum ssp.) , and 
paspalums (Paspalum spp.) . In 
previous digestibility trials at 
Alapaha (Halls et al., 1957)) 
these grasses comprised the bulk 
of the cattle diet. 

Five mature grade Hereford 
and Brahman-Hereford c o w s 
with calves grazed a single range 
unit from March 15 through 
December 1956. Ample forage 
was available throughout t h e 
year on range burned over in 
January 1956. Cows had continu- 
ous access to a complete mineral 
mixture. From October 15 to 
December 31, cows were fed 2 
pounds cottonseed meal per head 
daily, expect for the period 
December 8 to December 22. 
Calves were weaned October 16. 

For each test, chromic oxide 
was placed in a large gelatin 
capsule and given orally during 
a 14-day period. One capsule con- 
taining 7.5 grams of the index 
substance was given each cow 
daily about 6: 00 a.m. and another 
about 6:00 p.m. 

Herbage samples approximat- 
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