




Table 2. Grass:forb ratios of the steers’ diet and of the herbage. 

1968 Measurement _ 
and season Sprayed Unsprayed 

1969 

Sprayed Unsprayed 

1970 

Sprayed Unsprayed 

1971 

Sprayed Unsprayed 

Average’ 

Sprayed Unsprayed 

Diet 
Mid July 
Late August 

Herbage 
Mid July 
Late August 

67:33* 59:41 67:33* 61:39 60:40 60:40 68~32 63:37 65:35 60:40 
79:21* 66:34 74:26* 62:38 62:38 58:42 63~37 63:37 66:34 61:39 

NA NA 89:ll 16:84 63:37 17:83 63:37 15:85 72:28 16:84 
NA NA 9O:lO 21:79 78~22 35:65 72:28 25:75 80:20 27:73 

1 3-year (1969-1971) average. 
*Statistically significant difference at CY = .05. 

(G:F) of the sprayed units was 78:22 in 1970 as compared to 
90: 10 in 1969, indicating some resurgence of forbs. The 
increase in the forb component was due to renewed growth of 
forbs not completely killed by the 2,4-D rather than a 
reinvasion of new plants. The major species contributing to 
total forb production were Richardson geranium and 
northwest cinquefoil. As in 1969, total production was not 
influenced by the herbicide treatment. 

unsprayed units. 

Total herbage production on the sprayed units in 1971 was 
not significantly different from that in 1970. The G:F ratio in 
1971 was 72:28 on the sprayed units, a reduction of 6% in the 
contribution of grasses to the herbage in comparison to 1970, 
and 18% less than in 1969, indicating further slow increase in 
the forb component. While the G:F ratio on the sprayed units 
showed a general decline in the grass component during the 
three years, the G:F ratio of the unsprayed units was erratic 
(Table 1). 

The decline in herbage production during the period of 
study may be attributed, at least in part, to a concomitant 
decline in growing season (June through August) precipitation 
from 1969 to 1971. Precipitation recorded during the growing 
season was: 1969, 4.39 inches; 1970, 1.68 inches; and 1971, 
0.73 inch. The simple correlation coefficients between 
maximum total herbage production and growing season 
precipitation are approximately r = .99 for sprayed units, and r 
= .93 for the unsprayed units. The former is significant at a! = 
.lO; the latter at only cy = .25 because of the small number of 
years in the sample. The year of highest growing-season 
precipitation was also the second year after spraying, which is 
normally when post-spraying grass production reaches a 
maximum. It is possible that maximum production in 1969 
would have been much reduced if the 1969 and 1971 
precipitation regimes had been reversed. 

Herbicide treatment also influenced productivity (rate of 
change in weight per unit area per unit of time, lb/acre/day). 
On the average, the sprayed units produced more total herbage 
and grasses than the unsprayed units, but less of the forb 
component. The greater productivity of total herbage is the 
result of the increased grass growth after herbicide treatment. 
Average grass productivity was over seven times greater on the 
sprayed units during the late-June to mid-July period. It 
diminished during the second part of the season, but was still 
about 1.5 times greater on the sprayed units. 

The average rate of weight loss (negative productivity) by 
the forb component during the latter part of the season was 
less on the sprayed units, where it was -0.9 lb/acre/day as 
compared to - 3.8 lb/acre/day on untreated units. 

The generally lower productivity on the unsprayed units 
may be partially an artifact of the time at which the sampling 
was done and the growth habits of forbs. If forbs begin growth 
earlier than grasses, their period of greatest productivity may 
have been finished before they were first sampled. 

Steer Diet 

The greatest difference in the grass content of the steer’s 
diet was in 1968, the year the units were sprayed. That year, 
the grass content of the diet of steers grazing sprayed units 
exceeded that of the steers grazing unsprayed units by 8% in 
mid July and by 13% in late August (Table 2). These 
differences were statistically significant, as were those between 
sprayed and unsprayed units in 1969. Dietary differences in 
1970 and 1971 were not significant, nor were the ‘l-year 
averages. 

As would be expected, the time during the growing season 
when herbage production was sampled had a strong influence 
on the amount of herbage recorded. Differences in herbage 
production between sampling dates were statistically 
significant in all years, with the late-June to Mid-July 
production contributing most of the variation. 

Peak production of grasses usually was reached in late 
August, while forb production reached a maximum by mid 
July and had decreased by late August. This decline in forbs 
was due to the normal maturation processes with consequent 
loss of weight caused by drying of foliage, dissemination of 
propagules, and death. The major forb species, Richardson 
geranium and northwest cinquefoil, displayed autumn 
coloration by late August; other forbs such as western yarrow 
were just reaching full bloom, so there was some 
compensation. In the very dry year of 1971, mid-July herbage 
production by grasses on the sprayed units was 114 lb/acre less 
than that recorded in late June. No reduction was evident on 

Changing the G:F ratio of the herbage with 2,4-D had no 
overall effect on steer diet (Table 2). In mid July when the 
herbage G:F of sprayed units averaged 72:28, the diet G:F of 
the steers grazing these units was 65 :35. The mid-July diet 
G:F of the steers on the unsprayed units was 60:40, although 
the herbage G:F was 16:84. In late August, when the average 
grass portion of the herbage was about three times greater on 
the sprayed units than on the unsprayed (G:F 80:20, sprayed 
vs G:F 27 :73 unsprayed), the diet G:F ratios of the steers on 
both treatments were very similar to those in mid July and to 
each other (Table 3). 

The G:F ratios of the steers’ diet determined in this study 
represent forage selection under light grazing intensity. With 
this level of grazing, the steers selected a diet where about 40% 
of the intake was forbs. Thus, since it appears they actively 
sought out forbs when they were rare, this class of plants is an 
important and perhaps necessary part of the forage resource 
on summer cattle ranges, particularly in the early part of the 
grazing season. Conversely, the steers had to actively seek out 
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Table 3. Average grass:forb (G:F) ratios of the steers’ diet as de Table 5. Mean steer weight gains (pounds). 
termined by rumen analysis and ocular estimate of forage utilization, 

Sampling period 
Sprayed Unsprayed Measurement Mid End Total 

Method Mid July Late Aagusf Mid July Late August Total gain 
Rumen analysis 66:34 70:30 61:39 62:38 Sprayed 73 79 152 
Ocular estimate 84:16 86:14 51:49 63:37 Unsprayed 69 73 142 

Difference’ +4 +6 +10 

grasses on the unsprayed ranges to keep the G:F of their diet Daily gain 
Sprayed 3.3 2.1 2.5 

at 60:40. Unsprayed 3.1 1.9 2.4 
The stocking rate used in this study was considered Difference * +0.2 +0.2 +0.2 

adequate to measure animal variation and approximated the l Sprayed - unsprayed. 

Forest Service standards for the unsprayed units. The usual 
management practice on Forest Service ranges has been not to Ruminal VFA Content 
increase stocking rate after herbicide treatment (Kearl, 1965). 
Consequently, the same number of steers were used in both 
treatments. As the trials were carried out at a light rate of 
stocking, different ruminal G:F ratios might have been 
obtained at heavier stocking rates where the steers would have 
had less complete freedom in forage selection. 

The possible performance of the cattle if all forbs had been 
killed by the herbicide cannot be determined from this study 
and the question of the necessity for forbs in the steers’ diet 
has not been answered. Complete control of forbs is probably 
quite rare, however, and G:F ratios we measured are probably 
what can be expected under normal rangeland conditions after 
a single herbicidal treatment. 

The G:F ratios of the herbage on the sprayed units more 
closely matches the G:F ratios of the steers’ diet. It is 
therefore possible that the increased availability of grasses on 
the sprayed units would have allowed these units to be more 
heavily stocked than unsprayed units, with a greater animal 
gain per unit as the result. 

Forage Utilization 

The light stocking rate and high production of both sprayed 
and unsprayed units were reflected in the very low field 
estimates of forage utilization. Mean estimated utilization of 
grasses for the 4-year period was 10.7% on sprayed units and 
10.9% of unsprayed units. Forb utilization averaged 1.9 and 
7.9% respectively. 

For comparative purposes, the field estimates of utilization 
have been converted to G-F ratios (Table 3). On the sprayed 
units, the G:F ratio based on field estimates indicated a greater 
use of grasses than was indicated by rumen analyses at both 
mid and end season. On unsprayed units in mid July, grass use 
as determined by field estimate was less than that determined 
by rumen analyses, but the two methods were in close 
agreement in late August. It appears field estimates of forage 
use may give biased impressions of the importance of the two 
forage classes, especially on sprayed ranges where forbs are less 
abundant. 

Ruminal concentrations of both individual VFA and total 
VFA (Table 4) were not significantly affected (a! = .05) by 
treatment of the herbage with 2,4-D in any of the 4 years. The 
absence of differences between levels of acetate and 
propionate indicates that the nature of the fermentation of the 
diets selected by the steers was not altered by the treatment. 

Steer Weight Gains 

Because of the G:F ratios and VFA contents of the steers’ 
diets were so similar, it is not surprising the weight gains of the 
steers were also similar (Table 5). The mean total gain over the 
four years of record was 152 lb/steer for animals grazing the 
sprayed units and 142 lb/steer for those grazing the unsprayed 
units. The 10 lb/steer difference was not statistically 
significant. 

Mean total weight gains of the steers varied between years, 
and between measurement periods within years, but in no 
instance were differences between the two treatments 
statistically significant. 

The average daily weight gain was 2.5 lb/day for steers 
grazing sprayed units and 2.4 lb/day for those on the 
unsprayed units, rates the livestock owner considered very 
adequate for yearling steers on native range. 

Summary and Conclusions 

The objective of our study was to assess the effects of 
herbicidal treatment of forb dominated high-elevation summer 
cattle range on the diet and weight gains of cattle grazing 
them. The results of the study may be summarized in three 
statements: 

1) Treatment of forb-dominated summer range with 2,4-D 
profoundly increased the ratio of grasses to forbs. It did not 
appreciably alter total herbage production. The grasses 
gradually decreased as forb production increased during the 3 
years following treatment. 

2) Increasing the grass to forb ratio of the herbage 
significantly increased the grass component of the steers’ diet 
only during the first two growing seasons after herbicide 
treatment, but did not alter the VFA content of the diet at 

Table 4. Average ruminal concentrations of individual volatile fatty 
acids (VFA) (molar %) and total VFA (mM/liter), 1968 to 1971. 

any time_ 
3) Steer weight gains were not influenced by herbicide 

Total treatment of the herbage. 
Treatment C, C, C, C, C si VFA The lack of a significant increase in herbage production, the 

Unsprayed 70.1 16.5 10.6 1.5 1.5 68.7 seemingly temporary nature of the grass increase, the lack of 

Sprayed 70.8 16.1 10.5 1.4 1.5 68.1 important alterations in the composition and quality of the 

C, = acetate C, = valerate 
cattle diet, and the absence of a significant increase in steer 

C, = propionate C . = isovalerate 51 weight gains indicate forb control is not necessarily a desirable 
C, = butyrate practice, especially under light rates of stocking. 
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According to this study, forbs are more important as forage 
for cattle on summer range than previously thought. For 
example, Pond and Smith (1971) indicated grasses comprised 
90% of all cattle forage in the Bighorn Mountains, Part of the 
problem in evaluating forbs as forage is that it is difficult to 
visually detect utilization on forbs because of their diverse 
growth forms; part may be an unconscious “grass-bias” of 
range managers. Whatever the reason, the role of forbs in the 
summer diet of cattle grazing high-elevation, forb-dominated 
native range certainly deserves greater attention than it has 
received in the past. 
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