
Chemical Composition and Digestibility of Plants
From Annual Range and From Pure-Stand Plots

Item Type Article; text

Authors Van Dyne, G. M.

Citation Van Dyne, G. M. (1965). Chemical composition and digestibility of
plants from annual range and from pure-stand plots. Journal of
Range Management, 18(6), 332-337.

DOI 10.2307/3895425

Publisher Society for Range Management

Journal Journal of Range Management

Rights Copyright © Society for Range Management.

Download date 24/05/2023 20:33:08

Item License http://rightsstatements.org/vocab/InC/1.0/

Version Final published version

Link to Item http://hdl.handle.net/10150/650258

http://dx.doi.org/10.2307/3895425
http://rightsstatements.org/vocab/InC/1.0/
http://hdl.handle.net/10150/650258


332 

tive-the only available means of 
stopping an epidemic in full course. 

The technique of biological con- 
trol is intriguing. By its very nature 
it tends to be highly specific and 
usually the outcome of long-term 
(or extended) and costly research. 
Furthermore, we have far too many 
economic pests for a biological con- 
trol agent to be developed for each, 
even assuming this were possible. In 
the control of Klamath weed by 
Chrysolina beetles range manage- 
ment has scored a striking success 
but there is no parallel to this type 
of biological control in forest man- 
agement. 

Even in chemical control the need 
for clarification is considerable. 
“Persistence”, for example. is a rela- 
tive term that can mean hours, days, 
months, or years. The worst insect 
epidemics typically involve large 
forest areas with varied topography 
and environments: at any given 
time the insects are apt to be in 
many different stages of develop- 
ment. This seldom is true in small 
areas of field crops and the whole 
insect population there is usually 
vulnerable to treatment as a unit 
for at least a brief period. In the 
case of a forest, only a part of the 
pest-insect population will be at the 
right stage of development to be 
controlled by a short-lived chemical. 
Perhaps the need for some persiat- 
ence in range chemicals is not as 
pressing but the point is that over- 
emphasis of non-persistence, in order 
to meet the special needs of agricul- 
ture and public sentiment, could 

LAWRENCE 

mean that our specific needs are 
ignored. If we are to control pests 
with responsibility, then we must be 
professional and use the best tech- 
nology. The quality of the job done 
will depend partly on the tools avail- 
able and, over time, appropriate pos- 
itive research will improve the tools 
and their application. Effective pro- 
tection is one part of responsible 
land management. Give up protec- 
tion and a cornerstone of scientific 
land management has crumbled 
away. For the present and the fore- 
seeable future, pesticide chemicals 
will continue to be our only means 
of preventing massive ecological 
change brought about by insect epi- 
demic and the like. Without their 
use, land management can be neither 
responsible nor professional. 

Summary 

It is essential to understand 
what pest control on forest and 
range really is-a highly techni- 
cal and unique manipulation of 
natural biological environments 
-manipulation that will affect 
the various values to different 
degrees, favorably and perhaps 
unfavorably, saving one from de- 
struction and modifying others. 
We have to appreciate the com- 
plexity of the inter-relationships 
so that all values can be ap- 
praised and taken into account 
in making the final decision. 
And we must use the finest skills 
that biological science and tech- 
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nology can bring to bear. A posi- 
tive and realistic approach by all 
appropriate authorities to con- 
trol methods now existing, un- 
der development, and possible 
development is essential. 

The management of the Na- 
tion’s forest and range lands, 
public or private, is a matter of 
trust just as is the guarding of 
human health. Shortcomings, 
real or imagined, whether cre- 
ated by ignorance or by circum- 
stances, are not cured by hasty 
legislation. Laws seldom make 
the best any better but merely 
prevent the worst from being 
quite so bad; they may, however, 
stifle good efforts. Restrictive 
legislation and regulation are al- 
ready making themselves felt. 
The best and perhaps only offen- 
sive is the practice of complete 
professional responsibility by 
forest and range managers plus 
the best communications effort 
we can devise and afford. Any- 
thing less will lose both the bat- 
tle and the war. 
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special problem therein is the 
nutritive evaluation of annual 
range plants. Gordon and Samp- 
son (1939), Hart et al. (1932)) 
and Heady et al. (1963) have 
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published on chemical composi- 
tion of annual range plants. Guil- 
bert and Goss (1944) and Guil- 
bert and Mead (1931) harvested 
a few annual range plants and 
fed the entire plants to animals 
in conventional digestion trials. 
Herbivores graze, however, in a 
highly selective manner and con- 
sume only certain plants or plant 
parts (Van Dyne and Heady, 
1965a). Harvesting sufficient 
amounts of most individual spe- 
cies or parts of range plants for 
the determination of nutritive 
value by conventional proce- 
dures is impractical. Alternative- 
ly, plants may be grown in pure- 
stand plots from seed collected 
from the range, thereby provid- 
ing sufficient amounts of indi- 
vidual species or plant parts for 
nutritive evaluation. 

This study was made to com- 
pare the chemical composition 
and digestibility of mature range 
plants grown in pure-stand plots 
with those growing on the range 
in competition with other spe- 
cies. 

Methods 
Seeds of seven annual grasses and 

one forb, Medicago hispida, were 
collected in 1960 from range on the 
Hopland Field Station in Mendocino 
C o un t y , California. Subterranean, 
rose, and crimson clover seeds were 
obtained from commercial sources. 
A study plot area was selected on 
gravelly loam soils of the Sutherlin 
series, a common series on the sta- 
tion. The plot area previously had 
been planted to Sudan grass, but 
annual grasses and forbs grew on 
the site for several years prior to 
this experiment. In autumn 1960 the 
plot area was thoroughly disked and 
treated with a sterilent gas. The 
plants were sown in pure stands in 
12 by 12-ft. plots. The plants germi- 
nated in autumn, and during the 
vegetative stage of growth, the plots 
were hand-weeded to insure pure 
stands. The plots and range were 
ungrazed during most of the 1961 
growing season. 

The plants had matured in May 
and in July and August 1961 indi- 
vidual plant species were clipped to 
ground level in the pure-stand plots 
and on nearby annual range. Plants 

were sampled at 20 locations on the 
range, and samples were composited 
prior to analyses. The plants clipped 
in August were separated into heads 
(including the entire inflorescence) 
and stems + leaves. Samples were 
analyzed for crude protein, ether ex- 
tract, ash, and silica by A.O.A.C. 
(1960) procedures, for cellulose by 
the procedures of Crampton and 
Maynard (1938)) for lignin by the 
method of Ellis et al. (1946), for 
gross energy by bomb calorimetry, 
and other carbohydrates were de- 
termined by difference. Duplicate 
2-g samples of several plants were 
digested in July, by nylon bag 
technique (Van Dyne, 1962)) in two 
ruminally fistulated wethers and 
steers. The animals were grazing the 
dry annual range from which plants 
were collected. Grass and forb herb- 
age on the range, measured by clip- 
ping 100 randomly located 1 ft.2 
plots, was about 1220 lb/acre during 
this grazing period. 

Plants in the pure-stand plots 
grew in a different microsite than 
the plants which were collected from 
some of the 20 one-acre sampling 
areas in the loo-acre pasture. How- 
ever, treatments similar to those 
used are required to grow most 
range plants in pure-stand plots. 
For practical purposes this is a com- 
parison of plants of a common ge- 
netic source growing in single stands 
rather than in mixtures, but subject 
to similar macroclimatic conditions. 

Resulfs and Discussion 
Within-plant Weight Distribution. 

- Competition among plants may 
alter the relative weight distribution 
within the plant. The dominant 
grasses growing on the range had a 
greater percentage of their weight in 
stems + leaves and less of their 
weight in heads than plants in the 
pure-stand plots (Table 1). This 
may be due to greater seed-set or 
due to less shattering of plants in 
the plots even though the August 
clipping was more than two months 
after plant maturity. Because the 
small plots were tightly fenced there 
would have been much less tram- 
pling there than on the range by 
wild and domestic animals. Further- 
more, the plants in the pure-stand 
plots did have a heavier set of seeds 
than the same plants on the range. 

These differences in ratios of heads 
to stems + leaves have an important 
influence on estimates of chemical 

composition of the entire plant. Most 
of the published data on chemical 
composition of annual range plants 
are for the entire plant rather than 
plant parts. However, because live- 
stock graze these annual range 
plants by often consuming only cer- 
tain plant parts (Van Dyne and 
Heady, 1965a), many of the pub- 
lished data are useful only in a gen- 
eral manner. 

The weight distribution of other 
important associated annual range 
plants is shown in Figure 1 for fur- 
ther comparison. The distribution of 
weight within these range plants is 
highly variable, even within the 
same plant type. Festuca species and 
Bromus mollis had 9% of their 
weight in heads and 91% in stems -/- 
leaves, but Gastridium ventricosum, 
another common grass, had 45% of 
its weight in heads and 55% in stems 
+ leaves. Within-plant weight dis- 
tribution also was highly variable 
among forbs. Daucus pusillus had 
21% of its weight in heads and 79% 
in stems + leaves, but Navarretia 
species had 73% in heads and 27% 
in stems + leaves. These data clear- 
ly illustrate the variability among 
species of weight distribution within 
annual range plants. 

Chemical Composition Differences. 
-Data are given for seven chemical 
constituents and gross energy, all on 
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FIGURE 1. Within-plant weight distribu- 
tion in ten annual plants hand-clipped 
from the range in August. 
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Table 1. Comparison of chemical composition of important annual range plants from pure-stand plois and from 
range.1 

Species Location 
Plant 
part 

Oven Crude Ether Other 
dry Total pro- ex- Cellu- carbo- Gross 
wt. ash Silica tein tract Lignin lose hydrates energy 

JULY: 
Avena barbata 

Bromus mollis 

Bromus rigidus 

Hordeum leporinum 

AUGUST: 
Avena barbata 

Bromus mollis Plot 

Bromus rigidus Plot 

Bromus rubens Plot 

Plot 
Range 
Plot 
Range 
Plot 
Range 
Plot 
Range 

Plot 

Range 

Range 

Range 

Entire 100 7.0 2.3 2.7 1.3 10.3 42.4 36.2 4359 
Entire 100 7.7 2.8 2.6 1.5 9.2 39.2 39.9 4278 
Entire 100 6.2 3.1 2.2 0.9 8.6 40.1 41.9 4469 
Entire 100 5.5 2.2 3.5 1.1 8.9 38.4 42.6 4373 
Entire 100 6.2 2.5 2.9 1.0 8.5 38.8 42.6 4304 
Entire 100 5.7 1.8 3.6 1.4 8.1 36.1 45.1 4336 
Entire 100 8.0 3.5 4.0 1.2 7.1 37.8 41.9 4242 
Entire 100 6.6 2.9 4.8 1.5 8.9 37.6 40.5 4259 

Heads 11 6.2 2.2 6.0 0.8 8.1 37.0 41.9 
s+L2 89 6.0 1.5 3.0 0.9 9.9 42.6 37.5 
Entire 100 6.0 1.6 3.3 0.9 9.7 42.0 38.0 
Heads 7 6.6 3.2 4.4 1.1 6.8 32.7 48.3 
S$_L 93 6.1 1.9 2.1 1.2 10.4 41.9 38.3 
Entire 100 6.2 2.0 2.2 1.2 10.1 41.3 39.0 
Heads 14 8.4 5.6 6.2 1.0 11.3 22.6 51.5 
s+L 86 4.4 1.8 1.1 0.7 9.7 43.7 40.3 
Entire 100 5.0 2.3 1.8 0.8 10.0 40.8 41.9 
Heads 9 7.8 3.7 5.8 1.3 7.0 29.6 48.6 
S+L 91 5.7 1.6 2.7 1.0 9.1 42.0 39.5 
Entire 100 5.9 1.8 3.0 1.0 8.9 40.9 40.3 
Heads 35 6.7 3.1 5.2 1.0 4.4 24.1 58.6 
S+L 65 4.7 1.4 1.2 0.8 9.7 46.0 37.5 
Entire 100 5.4 2.0 2.6 0.8 7.9 38.3 44.9 
Heads 10 4.6 1.4 5.3 1.1 6.3 31.8 50.9 
S-+L 90 5.1 1.3 2.9 1.2 8.7 38.4 43.7 
Entire 100 5.1 1.3 3.1 1.2 8.5 37.7 44.4 
Heads 41 6.9 3.9 7.0 1.3 5.2 27.1 52.4 
s+L 59 5.0 1.8 1.1 0.7 11.2 48.0 34.0 
Entire 100 5.8 2.7 3.5 0.9 8.8 39.4 41.6 

4371 
4316 
4322 
- 

4296 
- 
- 

4318 
- 
- 

4308 
- 

4109 
4319 
4246 
- 

4327 
- 

4240 
4366 
4314 

--_-- - Percent - - - - - - &al/kg 

lA dash (-1 indicates there was an insufficient amount of material to complete determinations. 
2Stems + Leaves. 

dry matter basis, for plants clipped 
in July and in August from pure 
stands and from range (Tables 1 and 
2). The last appreciable rain prior 
to clipping was in early May and the 
plants were not leached at either 
clipping date. Still, seeds were not 
shattered from many plants, and 
seeds were grazed by livestock as 
was noted in dietary samples (Van 
Dyne and Heady, 1965a) and when 
removing nylon bags from the ru- 
mens of experimental animals. 

Variability of chemical composi- 
tion within a species (Tables 1 and 
2) may be attributed primarily to 
seasonal differences, plant part dif- 
ferences, and site differences. Dif- 
ferences in chemical composition of 
plants from July to August are due 
to natural weathering of the plants 
and shattering of leaves and seed. 
Ratliff and Heady (1962) graph re- 

sults indicating about 10% of the 
maximum community weight would 
be lost from July to August. They 
found that forbs shattered earlier 
and to a greater extent than grasses, 
presumably because of greater leaf 
losses and that grasses with large 
seeds lost more weight from July 
to August than closely related spe- 
cies with smaller seeds. 

Large variations in chemical com- 
position between plant parts are ex- 
pected and have been reported for 
perennial range plants (e.g., Cook 
and Harris, 1950). For most species 
for either date, crude protein content 
of heads of these annual range 
plants was consistently higher than 
in stems + leaves (Tables 1 and 2). 
Ether extract was usually higher for 
heads, but the difference was not as 
great as for crude protein. Lignin 
and cellulose were usually lower in 

heads than in the stems + leaves. 
Other carbohydrates were generally 
higher in the heads than stems i- 
leaves, probably due to storage car- 
bohydrates. Heads of some species 
had greater total ash content than 
stems + leaves, and vice versa in 
other species. 

Large differences in chemical 
composition occurred between plants 
growing in pure-stand plots and 
range. The magnitude and direction 
of these differences in composition 
varied with date of clipping and 
with plant part. Only a few impor- 
tant differences are discussed, but 
tabular data are presented for refer- 
ence. 

Composition o-j grasses. - For 
some constituents plants from 
range consistently were higher 
or lower in composition than the 



PURE-STANDS VS. RANGE 335 

Table 2. Chemical composition of associated species from pure-stand plois and from annual range.1 
Other 

Plant Total Crude Ether Cellu- carbo- Gross 
Species and Source part ash Silica protein extract Lignin lose hydrates energy -- 

JULY - PLOTS: 
Bromus rubens 
E 1 ymus caput -medusae 
Lolium multiflorum 
Medicago hispida 
Trifolium incarnatum 
Trifolium hirtum 
Trifolium subterraneum 
JULY-RANGE: 
Aira caryophyllea 
Bromus rubens 
Daucus pusillus 
Gastridium ventricosum 
Hypochoeris glabra 
Navarretia species 
AUGUST -RANGE: 
Aira caryophyllea 

Cynosurus cristatus 

Daucus pusillus 

Festuca species 

Gastridium ventricosum 

Hypochoeris glabra 

Navarretia species 

Entire 6.3 3.2 3.4 1.1 8.7 38.3 42.1 - 
Entire 7.2 5.3 3.2 1.4 7.1 37.7 43.3 4243 
Entire 5.3 1.7 2.7 1.0 6.4 30.4 54.1 4266 
Entire 10.3 0.9 11.4 1.3 10.5 37.6 28.0 4259 
Entire 8.3 0.1 8.4 1.0 8.7 41.8 31.8 4262 
Entire 14.1 4.4 10.1 1.2 6.8 33.2 34.6 4040 
Entire 12.4 1.0 10.8 2.5 7.6 35.0 31.7 4155 

Entire 6.5 2.9 3.2 2.0 8.9 40.0 39.4 4430 
Entire 5.7 3.3 3.4 1.1 9.2 40.3 40.3 4133 
Entire 7.3 0.3 3.0 1.6 13.7 42.2 35.8 4282 
Entire 7.0 3.9 4.4 1.4 9.6 37.2 40.4 4324 
Entire 9.1 0.4 2.9 3.6 10.1 40.1 34.2 4378 
Entire 3.6 0.5 5.8 10.7 11.2 35.1 33.7 4867 

Heads 6.9 3.4 
s + L2 7.5 3.4 
Entire 7.4 3.4 
Heads 6.3 2.9 
S+L 6.4 1.6 
Entire 6.4 1.9 
Heads 11.3 0.3 
s+L 18.3 0.1 
Entire 16.8 0.2 
Heads 4.4 1.7 
s+L 4.3 1.5 
Entire 4.3 1.5 
Heads 6.6 3.5 
s+L 5.3 2.3 
Entire 5.9 2.8 
Heads 14.0 0.1 
s+L 4.7 <.l 
Entire 5.9 <*l 
Heads 3.9 0.6 
s+L 6.8 0.1 
Entire 4.7 0.5 

lA dash (--> indicates there was an insufficient amount of material to complete determinations. 
2 Steins + Leaves. 

plants from pure-stand plots. 
There was always more ether 
extract in plants from the range 
than from the plots (Table 1). 
Silica content of Bromus mollis 
and Bromus rigidus was always 
higher for plants from pure- 
stand plots than from range, but 
for Avena barbata the reverse 
was true for silica. 

tently high in crude protein. 
Avena barbatu plants in plots 
always had more crude protein 
than those from the range, in- 
dependent of plant part. 

content of plants in pure-stand 
plots. 

For the total plant material of 
Bromus species the plants from 
the range had more crude pro- 
tein in stems + leaves than did 
the plants in pure-stand plots. 
Heads of Bromus species from 
either location were not consis- 

Other chemical constituents 
were highly variable for indi- 
vidual species and plant parts al- 
though large relative differences 
existed (Table 1). In some in- 
stances there was 5076 or more 
difference, relatively, in chemi- 
cal composition for a given plant 
part between plants from the 
range and from the pure-stand 
plots. Bromus mollis had heads 
with only two-thirds the lignin 

Comparison of data in Tables 1 
and 2 shows the three most im- 
portant grasses (Avenu burbutu, 
Bromus mollis, and B. rigidus) 
are representative of entire plant 
chemical composition of the 
other grasses which included 
Airu curyophylleu, Bromus ru- 
hens, Cynosurus c&status, EZy- 
mus cuput-medusue, Festucu spe- 
cies, Gustridium ventricosum, 
Hordeum Zeporinum, and Lolium 
multiflorum. With exception of 
two species, the entire plant 
crude protein content for grasses 

----- - Percent - - _-_- kcal/kg 

4.5 2.0 7.8 31.5 47.3 
2.0 1.7 8.8 42.4 37.6 
2.4 1.7 8.6 40.4 39.4 
7.8 1.3 4.6 28.8 51.3 
1.7 1.2 11.2 44.1 35.4 
3.1 1.2 9.6 40.4 39.2 
5.1 2.4 7.7 32.3 41.3 
1.6 0.5 15.5 46.8 17.3 
2.3 0.9 13.9 43.8 22.3 
- 
2.5 

- 
1.2 
- 
1.6 
1.9 
1.8 
- 
1.1 
- 

16.3 
2.4 

12.5 

- 
8.8 

- 
41.3 

- 
7.3 
1.9 
4.3 
3.0 
2.3 
2.4 
7.8 
1.8 
6.2 

- - 
8.0 31.4 

10.2 43.6 
9.2 38.1 
7.3 31.9 

12.6 46.3 
11.9 44.5 

7.8 28.4 
10.4 42.2 
8.5 32.1 

- 
42.0 
- 

45.1 
37.2 
40.8 
- 

33.0 
- 

35.8 
36.4 
35.9 

- 
4271 

- 
4314 
4290 
4296 
4135 
4560 
4471 
- 

4180 
- 

4364 
4367 
4366 
- 

4332 
- 

5003 
4331 
4822 
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was less than 4%. Hordeum 
Zeporinum in plots and range in 
July respectively contained 4.0 
and 4.8% crude protein. Gastri- 
dium ventricosum from the 
range in July and August re- 
spectively contained 4.4 and 4.3% 
crude protein. 

Composition of forbs.-Annual 
forbs from range and pure-stand 
plots included Daucus pusillus, 
Hypochoeris glabra, Medicago 
hispida, Navarretia species, Tri- 
folium incarnatum, T., subter- 
raneum, and T. hirtum. They 
were highly variable in chemical 
composition and few general 
conclusions may be made about 
them. There often was as much 
difference in chemical composi- 
tion among individual forbs as 
there was difference between 
grasses and forbs. For example, 
crude protein content in the total 
plant of Hypochoeris glabra and 
Daucus pusillus was similar to 
the level in many of the grasses, 
but was much lower than the 
level in the other forbs. 

Gross energy content of most 
species varied only from 4100 to 
4500 kcal/kg (Tables 1 and 2). 
Navarretia species, especially 
heads which were high in ether 
extract, contained from 4800 to 
5000 kcal/kg. Otherwise, there 
was no distinct difference be- 
tween energy contents of forbs 
and grasses or of plants from 
plots as compared to those from 
the range. There were often large 
differences in energy content for 
heads vs. stems + leaves, but 
heads were not always higher. 
For example, the energy content 
of heads of Navarretia species 
was 1.16 times that of stems + 
leaves, but for Daucus pusillus 
stems + leaves contained 1.10 
times the energy content of 
heads. 

Reasons for the differences in 
chemical composition of the 
plants from the two areas are 
not apparent. The pure-stand 
plots were free from overstory 
shade; whereas, the plants col- 
lected from the range were in 

part affected by the shade. About 
70% of this range area is open 
and 30% shaded, but there were 
no large differences in chemical 
composition of mature plants 
growing in the shade as com- 
pared to those in the open (Van 
Dyne and Heady, 1965b). These 
data show it is unwise to aver- 
age over species or groups of 
plants to evaluate effects of 
microsite on chemical composi- 
tion. This is because all species 
or groups do not respond in the 
same manner to site or compe- 
tition influences. 

Microdigestion of Plants.- 
Analysis of variance of micro- 
digestion data revealed signifi- 
cant differences between dry 
matter and cellulose digestion, 
species of plant, and class of 
stock digesting, and for some in- 
teractions of these factors. Of 
importance here is that there 
was no significant difference 
(P < .05) in microdigestion, av- 
eraged over all species of plants, 
between plants from plots or 
pasture. Plants from the range 
had averages of dry matter and 
cellulose digestion, respectively, 
of about 45 and 48% as compared 
to 43 and 46% for the plants from 
plots. Data in Table 3 are aver- 
ages of cellulose and dry matter 
digestion for each species from 
the two locations. 

The only individual plants that 
were significantly different 
(P < .05) from one another in 
digestibility were Bromus ru- 
bens and Avena barbata. Aver- 
aged over both techniques, loca- 
tions, and species of animals, 
more than 4% difference be- 
tween species was required for 
high significance in this experi- 
ment. Although there was no 
difference in digestibility due to 
source when averaged over the 
four species of plants, there was 
a highly significant interaction 
of species of plant and source of 
plant. Avena barbata from the 
range had the highest average 
digestibility and Bromus rubens 
the lowest. For plants collected 

Table 3. Average of percent dry 
matter and cellulose digestion by 
nylon bag technique in July for 
entire planf of four annual grasses 
from range or pure’-stand plots. 

Species 

Source of plants 
Pure 

stands Range1 Both 

Arena b~~rbata 38 48 43 
Bromus mollis 47 46 47 
Bromus rigidus 44 46 45 
Bromus rubens 50 45 47 

Average 44 47 45 

IData for plants from the range 
(Van Dyne and Weir, 1964) and 
from pure stands both are averages 
of dry matter and cellulose diges- 
tion both by wethers and steers. 

from plots, however, Bromus ru- 
bens had the highest average di- 
gestibility and Avena barbata 
the lowest. 

The differences in microdiges- 
tion, due to variations in the 
ratio of stems + leaves to heads 
and due to chemical composition 
differences, show it may be in- 
valid to collect and digest plants 
from pure-stand plots and make 
inferences about the nutritive 
value of these same species of 
plants growing on the range. 

Digestible Cellulose Contents. 
-The data show that large dif- 
ferences exist in weight distribu- 
tion of plants parts, chemical 
composition, and digestibility for 
some annual range plants grown 
in pure-stand plots as compared 
to adjacent range. The three 
most important grasses from the 
plots had lower cellulose con- 
tents in heads and higher con- 
tents in stem + leaves than the 
same species from the range 
(Table 1), but some of the dif- 
ferences may be compensating 
when calculating nutritive value. 

If animals are assumed to 
graze the entire plant rather 
than plant parts and if emphasis 
is placed on cellulose, then little 
error would occur in making in- 
ferences about ranges from plots 
because digestible cellulose con- 
tents would be similar for both 
as shown by the following rea- 
soning. Using the July chemical 



composition data for the entire 
plant and the average cellulose 
digestibility by cattle and sheep, 
the following digestible cellulose 
contents (i.e., cellulose content x 
cellulose digestibility) are calcu- 
lated for plants from plots and 
range respectively: Avena bar- 
bata, 19 and 20%; Bromus mol- 
Zis, 20 and 18%; B. rigidus, 17 and 
17%; and B. rubens, 19 and 18%. 
Whether cellulose digestibility is 
the same for heads as for stems 
and leaves, and whether there is 
an interaction of plant part and 
plant source for cellulose digesti- 
bility is not known. If there are 
differences in cellulose digesti- 
bility and because animals do 
graze selectively (Van Dyne and 
Heady, 1965a), then considerable 
error could occur in making in- 
ferences about ranges from plots. 

Nutritive Evaluation of 
Ranges.-A more realistic pro- 
cedure for evaluating range, 
than extrapolation from studies 
on pure-stand plots, involves the 
use of freely grazing animals 
equipped with esophageal fistu- 
las to collect samples of the for- 
age grazed (Van Dyne and 
Torell, 1964). Such samples can, 
with difficulty, be separated into 
various components prior to 
analysis or can be chemically 
analyzed and digested by micro- 
methods without separation. 
Furthermore, if total fecal collec- 
tions are made from intact or fis- 
tulated grazing animals and us- 
ing the microdigestion data, total 
daily forage intake may be cal- 
culated in any range experiment 
without assuming an indigestible 
indicator occurs in the forage 
(Van Dyne and Meyer, 1964). 
Use of these procedures permits 
the elucidation of much needed 
information in analysis of range 
ecosvstems. 

PURE-STANDS VS. RANGE 

Summary 

Comparisons were made of 
within-plant weight distribution, 
chemical composition by plant 
part, and total plant digestion by 
nylon bag technique of mature 
annual grasses and forbs col- 
lected from pure-stand plots and 
adjacent range. At the mature 
stage, plants from the plots had 
a greater proportion of their 
weight in heads and less in stems 
+ leaves than did plants from 
the range. Due to source of plant, 
numerous differences existed in 
chemical composition and indi- 
vidual species varied widely. 
Averaged over all species, there 
was no significant difference in 
digestibility due to source of the 
plants, but there was a highly 
significant species by source in- 
teraction. Under the conditions 
of this experiment it is invalid 
to grow, collect, and analyze 
plants from pure-stand plots in 
order to make inferences about 
their nutritive value under range 
conditions. 
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