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Fig. 2. Percent in vitro dry matter digestibility (IVDMD) of Amclo 
clover foliage harvested, periodically, during 1965 and 1966 growing 
season. 

experiments have been reported previously (Stanley et al., 
1968) and will be discussed only in relation to other findings. 
The IVDMD remained fairly constant throughout the 
vegetative and flowering stages of crop development in 1965 
(Fig. 2). However, the IVDMD began to decrease, sharply, at 
the beginning of the mature stage and dropped to a low of 
48% for the May 23, 1965 harvest. The cell-wall content of 
these samples increased steadily from 29% up to 57% through 
the three stages of crop development (Stanley et al., 1968). 
This increase in percent cell-wall content was much greater 
than the change in IVDMD during the first two stages of crop 
development. 

IVDMD of clover harvested in 1966 (Fig. 2) varied 
considerably from the 1965 harvest data during the vegetative 
stage of crop development. In general, IVDMD increased 
throughout the vegetative stage of development from 48% to a 
maximum of 72% on April 11, after which it decreased to 50% 
in samples harvested on May 23, 1966. During the same year 
maximum yield (7,182 kg/ha) was obtained from plots 
harvested on May 1, and the cell-wall content remained fairly 
constant through the first two stages of crop development and 
increased from 42 to 54% during the mature stage (Stanley et 
al., 1968). 

The major differences between IVDMD, production, and 
cell-wall data obtained in 1965 and 1966 during the vegetative 
stage were probably a response to major differences in rainfall 
patterns for the 2 years. During March and April of both years, 
the cumulative rainfall was similar. However, in 1965 the 
March rainfall was distributed evenly through the month and 
in 1966 most of the rainfall occurred the first 2 days of March 
and was followed by hot dry weather. In 1966, April rainfall 
amounted to 49 mm and May rainfall was 153 mm. However, 
between April 5 and May 13, 1966, only 12 mm of rain were 
recorded. The drier conditions in March, 1966, caused severe 
leaf drop and forage harvested was primarily stem. The high 
stem content is probably responsible for the lower initial 
digestibility (48%) and the reported higher cell-wall content 
and lower maximum dry-matter production (Stanley et al., 
1968) from plots harvested in 1966, compared to similar data 
from 1965. Major decreases in IVDMD of forage harvested 
during the middle of April and May, 1966, are probably due to 
the lower rainfall and higher temperatures compared to 1965. 
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Fig. 3. Macronutrient content of Amclo clover foliage during the 1965 
and 1966 grow@ season. 

Macronutrient content of Amclo clover foliage was similar 
for both years except K in samples harvested between March 
20 and 28 (Fig. 3). In general, magnesium (Mg), P, and calcium 
(Ca) fluctuated very little over both growing seasons. The 
minor increase in Ca content throughout crop development, 
especially during 1966, was probably a result of increasing 
cell-wall content. Potassium content fluctuated more than 
other macronutrient elements, reaching a maximum of 
approximately 25,000 ppm in April, 1965, and 24,900 ppm 
the last of March, 1966. The K content decreased from 25,000 
ppm during the vegetative stage to 12,500 ppm in the mature 
stage. Hanway and Weber (1971) reported that K content of 
soybean (Gl’cine max (L.) Merr.) foliage reflected leafiness. 
They found that fallen leaves and petioles accounted for 20% 
of the total foliar K content. This would explain the drop in K 
content from the flowering stage to the mature stage of crop 
development in our study. However, the lower foliar K 
content during March 1965, a period of more desirable rainfall 
distribution, compared to March 1966, a period of severe leaf 
drop, was probably not a response to leafiness. 

Table 1. Seasonal change in micronutrient content (ppm) of Amclo 
clover foliage at 3 stages of maturity and 16 harvest dates. Reported 
values are means for two growing seasons. 

Morphological 
stage and 

harvest date Zn 

Elements 

Mn Fe Cu Na 

Vegetative stage 
March 20-22 

24-26 
28-30 

April 1-3 
5-7 
9-11 

13-15 
Flowering stage 

April 17-19 
21-23 
25-27 
29-1 

May 3-5 
7-9 

Mature stage 
May 11-13 

15-17 
19-21 

LSD 

29 73 188 5 113 
34 110 155 4 96 
40 101 129 5 137 
24 104 187 5 130 
26 97 105 3 86 
35 119 150 6 142 
37 93 137 5 100 

35 92 104 5 77 
27 84 105 5 99 
23 79 115 3 132 
24 74 88 3 79 
22 65 89 4 116 
16 63 94 5 67 

20 70 87 3 58 
21 50 107 3 120 
21 83 130 5 101 

8 27 25 3 33 
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Data from analyses of the micronutrient content of Amclo 
clover foliage (Table 1) indicate that the general trend for all 
elements, except copper (Cu), was a slight decrease from the 
middle of the vegetative stage to the latter part of the 
flowering stage or middle of the mature stage. These data 
varied considerably between harvests within the developmental 
stages. Foliar-Cu content remained fairly constant for the 
duration of this study. 

Data in this report indicate Amclo clover to be highly 
digestible throughout most of the growing season. Hoveland et 
al. (1970) reported higher digestibility percentages for 
‘Yuchi’ arrowleaf clover than included in this report. The 

difference is probably due to the analytical methods utilized as 
their data were obtained by the in vivo nylon bag method 
(Burton et al., 1967). Another advantage of Amclo clover over 
the other strains of T. vesiculosum is that it normally 
completes a major part of its growth before the onset of severe 
drought in Georgia (Ahlrich and Byrd, 1966). Data in our 
study indicate that differences in seasonal rainfall and stage of 
crop development did influence forage quality. Vaugh and 
Marten (1971) reported decreased IVDMD with increased 
moisture stress. They concluded that the reduced digestibility 
was due to a reduced leaf to stem ratio rather than decreased 
IVDMD of either type of tissue. Gifford and Jensen (1967) 
also have shown that soil moisture stress will reduce the yield 
of Alsike clover (r hybridurn L.). 
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THESIS: THE UNIVERSITY OF WYOMING 

Carrying Capacity of Elk Summer Range, by James E. Guest. PhD, Range Management. 
1971. 

A research project designed to determine carrying 
capacity of elk summer range was conducted during the 
springs and summers of 1969 and 1970. Huckleberry Ridge, 
located near the south entrance of Yellowstone National 
Park in northwestern Wyoming, was chosen as the site for 
the intensive sampling. 

Type mapping and acreage calculations were obtained 
from aerial photographs of a 1:12,000 scale. A 
modification of a double sampling system employing 
weight-estimate was used to estimate forage production. 
Approximately 3000 square-foot migrogrids were randomly 
placed on sites previously observed to be used by elk to 
obtain data on utilization, cover, and species composition. 
Utilization estimates were made to provide an index rating 
of forage preference for individual plant species. A 
season-long utilization of 35% was recorded for grass and 
grass-like vegetation and 25% for forbs. 

Six habitat or forage types were found to be important 
on the savannahs of Huckleberry Ridge. These included: 
perennial forb, riparian (stream bank), dry meadow, wet 
meadow, snowbank, and forest (shelter). The forb 
community was the most extensive and occupied 
approximately 73% of the region. Three periods of 
production were recognized throughout the course of a 
grazing season and each was represented by a specific flora. 
These were designated spring, early summer, and late 
summer based on phenology. The late summer period 
produced the highs, 430 lb per acre on July 22, 1969, and 
450 lb per acre on August 4, 1970. 

To calculate carrying capacity, the summer grazing 
season was divided into four components corresponding to 
stages of growth. Proper use was based primarily on 
watershed values and site classification, as limited 
information was obtained on preference and availability of 
individual plant species. The results showed that sufficient 
potential was available to provide adequately for the 
number of elk observed to summer in this region, but poor 
distribution and use early in the season had limited the site 
capabilities. A mechanism or management system which 
would provide wide and even distribution was needed to 
realize the full benefits. Even more important than proper 
distribution was the concept of readiness. A proper use of 
zero was judged necessary for the first 2 weeks of the 
growing season because of the wetness of the soil and the 
limited protection provided by the sparse cover of 
vegetation and litter. Observation notes kept on migration, 
shelter, animal numbers, bear and gopher activity, trailing 
and trampling, salt licks, wallows, ant hills, other ungulate 
activity, insects, and recreational use were used to help 
evaluate the carrying capacity for elk. 

Assuming no further increase in elk numbers, 
Huckleberry Ridge has the potential to support adequately 
the animals which now use it as a summer range. Early use 
and poor distribution have created definite problems, but 
these have not yet become irreversible. Manipulation 
through salting or other appropriate techniques is needed to 
improve existing conditions and retard any further 
deterioration of the existing resources. 
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