
Effects of Grazing and Discussion 
The amount of branching was the 

parameter of root development most 
consistently affected by grazing 
(Table 1). Statistical analysis of the 
variation around the mean, and a 
simple t-test, showed significant dif- 
ferences in all cases at the 5% con- 
fidence level. 

Number of roots/ins was only af- 
fected in the highly-branched root 
systems of the grama grasses; in 
Aristida glabrata the number of 
branches relative to the number of 
main roots was too low to show any 
reduction in total number of roots 
near the base of the plants; while in 
Arizona cottontop the observed de- 
crease in number of roots was too 
variable to show up significantly. 

Root diameter was highly variable 
and no significant differences were 
observed between protected and 
non-protected plants. The lack of 
observable differences in some spe- 
cies may also have been due to their 
relative unpalatability and light use 
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even under unprotected conditions. 
The fact that defoliation results in 

a reduction in the total root mass of 
the plants so treated, has by now 
been documented in several studies 
and with various species. The results 
of this study show that much of this 
reduction comes from a tendency 
towards less branching of the main 
roots. Such secondary branches in 
general are short and their loss does 
not always show up in a reduction of 
root density expressed as number of 
roots passing through an arbitrary 
surface area. But as these smaller 
branches present a relatively larger 
surface area in contact with the soil, 
their reduction could seriously re- 
strict the potential of the plant to ob- 
tain moisture and nutrients from the 
soil. 
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Highlight 
Forage samples were collecfed 

from esophageal fisfulafed sheep in 
morning and evening. There was 
significantly more total protein and 
gross energy in fhe diet in the eve- 
ning than in the morning. 

Van Dyne and Tore11 (1964) pre- 
sented a review of the use of 
esophageal fistulated animals for 
sampling range forage. Van Dyne 
et al. (1964) reported no significant 
differences in the ether extract, 
crude protein, cellulose, lignin, and 
chromogen content between morn- 
ing and evening diets of sheep on 
Montana ranges. However, on Cali- 
fornia annual ranges, sheep diets 
tended to have more crude protein 
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in the morning than in the evening, 
but the difference was small (Van 
Dyne and Heady, 1965a). The botan- 
ical composition of diets in the 
morning and late afternoon dif- 
fered in another study, and the after- 
noon diets appeared to be more se- 
lected than were the morning diets 
(Van Dyne and Heady, 1965b). The 
present study was conducted to com- 
pare the chemical content of forage 
collected from esophageal fistulated 
sheep grazing in the morning com- 
pared with sheep grazing the same 
area in the evening. 

Methods 

F our t e e n typical sagebrush-grass 
areas of 2 to 5 acres each were se- 
lected in the mountains of northern 
Utah. Each area was grazed for 2 
consecutive 5-day periods. The first 
period was considered light use and 
the second period moderate use of 
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the herbage. The first area was 
grazed in early June and the four- 
teenth in early September. Four 
sheep equipped with esophageal fis- 
tula cannula were grazed on each 
area. In the evening after the sheep 
ceased grazing, two of them were 
penned. Early the next morning they 
were equipped with collection bags 
and allowed to graze for one to two 
hours. After the collection bags were 
removed these sheep were allowed 
to graze for their own maintenance 
the rest of the day. About mid-morn- 
ing all of the sheep would quit graz- 
ing and bed-down for several hours 
because of the heat. When they 
stopped grazing, the two remaining 
fistulated sheep were penned. When 
the sheep began grazing in the eve- 
ning around 4 or 5 PM, a collection 
was made from these fistulated ani- 
mals. 

At the end of each 5-day period 
the samples were composited for 
each sheep. They were then ground 
through a Wiley mill, and chemically 
analyzed for ether extract, total pro- 
tein, ash, lignin, cellulose, “other car- 
bohydrates” (by difference), and 
gross energy. 

An analysis of variance was run 
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on the data. Study areas, grazing in- 
tensity, and collection time were 
considered fixed effects and animals 
were considered random effects. The 
same sheep were used throughout 
the summer. 

Results 
Significant differences were found 

in the nutrient content of samples 

collected in the morning compared 
to those collected in the evening, but 
the relative magnitude of these dif- 
ferences was not large (Table 1). 
Total protein was significantly higher 
(P < .05) in the evening than in the 
morning, and gross energy was also 
significantly higher (P < .Ol) in the 
evening than in the morning. 

Table 1. Average chemical confeni of esophageal fisfulae samples from 
sheep on mountain range collected in the morning and evening af two 
iniensifies of grazing.1 

Degree 
of 

Time use 
Ether Total 
extract protein Ash Lignin 

Other Gross 
Cellu- carbo- energy 
lose hydrates Kcal/g 

- - - - - -A- -  Percent - - - - - - 
AM Light 3.6 12.4 12.0 14.5 19.0 38.5 4.29 

Moderate 3.5 11.8 12.1 15.2 20.2 37.2 4.28 
Average 3.5 12.1* 12.0 14.9 19.6 37.8 4.28** 

PM Light 3.6 13.0 11.5 14.3 19.3 38.4 4.34 
Moderate 3.7 12.4 12.1 15.8 19.8 36.6 4.32 
Average 3.6 12.7* 11.8 15.0 19.5 37.5 4.33* * 

1 Averages are from 2 fistulated sheep in the morning and 2 in the 
evening from a total of 14 areas. 

* Significantly different at the .05 level of probability. 
** Significantly different at the .Ol level of probability. 

The differences in the chemical 
content of the diet consumed in the 
morning compared to that consumed 
in the evening could be attributed to 
several things. The sheep might se- 
lect different parts of the plants or 
different species of plants. The 
chemical content of the plants may 
fluctuate between morning and eve- 
ning. The observed differences prob- 
ably are a result of a combination 
of these factors. 
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You Can’t Turn ‘Em Loose- 
Or Can You? 
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Fencing has proven you can suc- 
cessfully manage sheep without the 
herder, but can you graze them with- 
out a herder and without fences? 
Probably 90% of the readers will 
jump to the conclusion that this 
can’t be done, especially in the 
rugged alpine ranges of the west. 

- Well just don’t tell this to Ray 
Paddock of Leadville, Colorado, be- 
cause he’s doing it! And, he’s doing 

Portion of Lake Creek sheep allotment, 
San Isabel National Forest, Colorado. 

it successfully to the benefit of both 
livestock and range. 

In 1937 when Ray’s dad took over 
the Lake Creek sheep allotment, just 
under Independence Pass, San Isabel 
National Forest, they were herding 
sheep in much the customary way 
it is done in the high altitude ranges 
today. Much of the allotment acreage 
consists of steep slopes. Herding a 
band over such slopes to the various 
pockets of feed can cut the sod in 
contour-like trails. These cut trails 
do not come as a surprise to anyone 
who has observed herded allotments 
in the west. It’s true that the herding 
technique (loose or tight) employed 
dictates the degree of cutting, but 
few of the steep high altitude ranges 
lack broken sod. 

Capacities have long been based 


