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Abstract 

Esophngeally iktulated cows were used to determine cattle diets 
on grassland range in northeastern Oregon in 1976,1977, and 1978. 
Idaho fescue, bluebunch wheatgrass, and Sandberg bluegrass were 
the most common species in the diets. Forb consumption declined 
while grass consumption increased with seasonal advance from 
late spring to fall. Food habits depended hugely on phenological 
development of forage species. Forbs were preferred over grasses 
early in the grazing season; then afterforbs reached maturity, cattle 
were selective for the plants that remained green. Diet shnilarities 
were compared between periods within years, and between years 
within periods. When diets were pooled into late spring, early 
summer, late summer and fall groups, late spring diets were least 
similar to the others. Diet variation from year to year was also less 
later in the grazing season. Utilization of Idaho fescue and blue- 
bunch wheatgrass should be considered in grazing management 
decisions on grasslands in the Blue Mountalns. 

Efficient range management depends, in part, on the identifica- 
tion of plants that are palatable and nutritious to livestock. There is 
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growing interest concerning important forage species on mountain 
rangelands in the northwestern United States because of problems 
in determining proper stocking rates and allocating forage between 
livestock and wildlife. 

Presently, information involving cattle diets on range in nor- 
theastern Oregon and southeastern Washington is limited to utili- 
zation studies reported by Pickford and Reid (1948), Harris (l954), 
and Miller and Krueger (1976). The objectives of this study were to 
determine important forage species in cattle diets with seasonal 
advance and among years on grassland range in the Blue Moun- 
tains of northeastern Oregon. 

Experimental Site and Procedures 

The study area was located on the Starkey Experimental Range 
near La Grande, Oregon. The area was situated on a gentle south- 
facing slope above Meadow Creek at an elevation of 1,250 m above 
mean sea level (Fig. I). Precipitation averages 53 cm and comes 
primarily in the winter and spring. In about one year out of two, 
there is sufficient summer precipitation to produce fall regrowth. 
Precipitation occurring on the study area during 3 years of study is 
presented in Table I. 

Two l20-ha range units having the same grazing history were 
established. Vegetation structure of the pastures was nearly identi- 
cal. Plant species characteristic of the Palouse prairiedominate the 
pastures (Strickler 1966). Vegetation is repr,esentative of the blue- 
bunch wheatgrass-Sandberg bluegrass (Agropyron spicatum-Poa 
sandbergii) and ponderosa pine-Idaho fescue (Pinus ponderosa- 
Festuca idahoensis) associations as originally described by Daub- 
enmire and Daubenmire (1968) and identified by Ganskopp 
(1978). These associations occupy 50 and 15% of each pasture, 
respectively. A Sandberg bluegrass-bluebunch wheatgrass (Poa 
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were made every other week with the fistulated animals. Fistulated 
cows were grazed continuously on the pasture under study in all 
periods. The sampling scheme involved collecting two samples 

: from each cow on the same week on a biweekly basis. The collec- 
tion procedure involved hazing the fistulated cows to various parts 
of the pasture and allowing them to graze freely untilat least 1 kg of 
grazed forage was acquired. To show trends in diet botanical 
composition, the grazing season was divided into four 28-day 
periods which were June 20 to July 18 (late spring), July 19 to 
August 15 (early summer), August 16 to September 12 (late 
summer), and September 13 to October 10 (fall). A total of 16 
samples was collected for each period. 

The microhistological technique of Sparksand Malechek (1968) 
was used in botanical analysis of diet samples. Sixty microscope 
fields were examined at 100X for each sample. 

Differences in consumption of individual species among periods 
and years were determined using analysis of variance (Steel and 
Torrie 1960). Similarity indexes (Oosting 1956) as applied to diet 
analysis (Olsen and Hansen 1977) were used to evaluate the repeat- 
ibility of diet constituents between periods within years and within 
periods between years. 

Results and Discussion 
During the 3 years of study, 18 grass species, 26 species of forbs 

and 4 shrubby species were found in cattle diet samples. Diet 
botanical composition was diverse in the late spring when nearly all 
the plants were green. However only a few species were consumed 
after the forage reached maturity. Springfield and Reynolds (195 1) 
and Reck (1975) reported that cattle selected a wide range of forage 
species when plants were young and growing, but only a few species 
were selected after forage reached maturity. 

When samples were pooled across years and periods, bluebunch 
wheatgrass’ and Idaho fescue comprised 57% of the diet (Table 2). 
Idaho fescue was less abundant than bluebunch wheatgmss but 
was more preferred on the basis of 70 by weight consumed to 
relative cover on the pasture. However, because standing crop data 
were not collected, a quantitative preference value was not 
assigned. Sandberg bluegrass was the most common species on the 
pastures (Table 2) but comprised only 8% of thediet. Pickford and 
Reid (1948) and Uresk and Richard (1976) reported cattle had a 
low preference for Sandberg bluegrass. Other grasses contributing 
at least 1 TO of cattle diets pooled across periods and years, included 
prairie Junegrass, western needlegrass, and cheatgrass brome. 

lScientific names of plants are given in Table 2 and follow Garrions and Skovlin 
(19’6). 

Western yarrow was the most important forb in diets and the 
only one comprising 1% or more of cattle diets in the latter half of 
the grazing season during 3 years of study. This forb species 
remains green after most of the otherforbs havematured. Pickford 
and Reid (1948) reported western yarrow was used throughout the 
grazing season on the Starkey Range and was a preferred species. 

Arrowleaf balsamroot occurred erratically in cattle diets early in 
the grazing season. It comprised less than 1% of the plant cover and 
was found in rocky parts of the pasture that had received light use 
in the past. In late spring cattle sometimes consumed an entire 
plant but by maturity it was ignored. Pickford and Reid (1948)also 
reported that arrowleaf balsamroot was one of the most palatable 
plants on the Starkey Range when it was green. 

Wyeth eriogonum was the most common forb on the pastures 
but received relatively little use because its low growth form and 
woody nature caused it to be unavailable and unpalatable. Several 
species of lupine and mules ear wyethia were important in cattle 
diets during particular collections. However, they never comprised 
more than 2% of the diet when samples were pooled across years 
and periods. Availability probably limited their consumption. 

Common snowberry was the only shrub occurring in cattlediets 
in more than trace amounts because it was found only on small 
areas occupied by ponderosa pine. Cattle used snowberry through- 
out the grazing season when they encountered it, but they usually 
grazed parts of the pastures where it was unavailable. 

During all 3 years, cattle diets shifted toward more grass and 
fewer forbs as the grazing season advanced (Table 3). This is 
probably explained by reduced forb palatability with phenological 
advancement. Pickford and Reid (1948) reported similar trends in 
grass and forb consumption on the Starkey range. 

Grass consumption ranged from a low of 54% in late spring, 
1978, to 91% in fall, 1977. Other investigators have reported 
grasses to be the most important component of cattle diets (Cook 
et al. 1963, Van Dyne and Heady 1965, Galt et al. 1969; Cooket al. 
1967, Beck 1975). In this study, when they were green, forbs were 
highly preferred relative to grasses. Vavra (1972) reported cattle 
preferred forbs over grasses on shortgrass range during early stages 
of phenological development. 

Cattle diets were significantly lower (K.05) in forbs in 1977 
than in the other 2 years. The spring and early summer of 1977 were 
drier than 1976 or 1978 (Table 1) and many forb species 
approached maturity when cattle grazing was initiated. Advanced 
phenology explains the relatively low consumption of forbsduring 
the first half of 1977 compared to the other 2 years. 

Although forbs were more important in cattle diets in 1978 than 
in 1976 or 1977, fewer forb species were found in diet samples in 

Table 3. The percent by weight of important species found in cattle diets in 1976, 1977, and 1978. 

Species 

Bluebunch wheatgrass 
Cheatgrass brome 
Idaho fescue 
Prairie junegrass 
Sandberg bluegrass 
Western needlegrass 

Total grasses 
Western yarrow 
Arrowleaf balsamroot 
Wyeth eriogonum 
Lupine 
Mules ear wyethia 

Total forbs 

Common snowberry 
Total shrubs 8 6 3 8 6 7 5 5 5 5 6 6 

1976 1977 1978 
Early Late Early Late Early Late 

Late sum- sum- Late sum- sum- Late sum- sum- 
spring mer mer Fall spring mer mer Fall spring mer mer Fall 

16b 28. 34’ 36’ 28b 3rb 3e 39’ ISb 18b 2Tb 28” 
I T - - 1 2 3 5 

ISb 36’ 3V 34’ 41’ 34b 3Zb 23’ Ilb 26. 3Y 2V 
3 4 3 4 2 I 2 4 2 1 I 7 
2 5 3 : 2 2 5 12 8 16 15 14 
5 2 4 

64b 86’ 90’ 85 78b 79b 90’ 91’ 54’ 70” 9V 8P 
5 

: 
4 3 

: : L + 
l(r 

$ 
2b lb 

3 T - 10 - T 
T T T T 3 4 1 T 
4 T T - 4 5 - - 

3 2 T T 
28 Sb 7b ? 16 14 5 4 41’ 2Sb B F 

7 4 4 7 5 4 4 4 3 A 5 5 

‘%4eans with dimerent superscripts within the same row and year are significantly different at the .OS level. 
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1978. Vavra (1972) reported fewer forb species in cattle diets in a 
year when growing season precipitation was above average. He 
attributed this to higher availability of the preferred species. 

The mid-season movement of cattle in 1977 resulted in little 
change in diets. Forb consumption was actually lower after the 
move which further suggests that the reduction in forb consump- 
tion in early summer during the 3 years was the result of advanced 
phenological development. 

Grazing pressure was lighter in 1977 than in 1976 or 1978 
because cattle grazed both grassland pastures rather than one. 
However, cattle diets were similar in the latter half of the grazing 
season in all 3 years. 

Idaho fescue had more green leaves than other grasses in the 
summer and it was preferred. In the latter part of the grazing 
season, cattle purposely sought Idaho fescue plants which had 
received heavy grazing pressure earlier in the season because 
regrowth was more available on these plants. Beck( 1975) reported 
that plant phenological development was the primary factor 
influencing cattle diet selection in southeastern Colorado. 

The erratic consumption of Sandberg bluegrass in different 
periods and years is explained by phenological development. In 
1976 and 1977 this species had already approached maturity when 
grazing was initiated. However, heavy rainfall occurred during the 
summer of 1977 and Sandberg bluegrass showed considerable 
regrowth in the fall. Significantly more (K.05) of this species was 
used in the fall than during the late spring or summer. Pickford and 
Reid (1948) reported increased utilization of Sandberg bluegrass 
after late summer rainfall. In 1978 Sandberg bluegrass remained 
green much longer and significantly more (X.05) was found in 
diets. 

Similarity indexes comparing diets among the four different 
periods (Table 4) revealed that diets in late spring were the least 
similar in 1976 and 1978. Late spring grazing occurred when 
availability was greatest and all forage species were green and 
immature. There was less forage available for selection later in the 
season as grazing removed some forage and maturity made other 
species less palatable and hence larger similarity values were 
observed. As expected, the drought year of 1977 did not follow the 
same trend. Diets were similar summer long due to limited 
availability. 

Table 4. The percent similarity of cattle diets comparing grazing periods, 
within years. 

Period comparison 1976 
Year 
1977 1978 

LS-ESu’ 46 78 59 
LS-LSU 51 71 48 
LS-F 51 61 49 
ESu-LSu 76 75 68 
ESu-F 74 65 66 
LSu-F 82 74 74 
ILS = late spring, ESu = early summer, LSu - late sumtner, F = fall. 

When similarity indexes were calculated, comparing individual 
periods among years, the same trends were evident (Table 5). Diets 
in the late spring period when availability was greatest were the 
least similar among years. Late summer and fall diets were quite 
similar, indicating that differences in selection due to differences in 
annual forage availability are more pronounced during the early 
stages of the grazing season. 

Conclusions 
In late spring when availability was greatest, cattle diets were the 

most diverse. As the grazing season progressed, fewer plant species 
were consumed and the more repeatable diets became among 
periods and years. Idaho fescue and bluebunch wheatgrass were 
the most important diet constituents. Most of the similarity indiets 
among years and periods can be attributed to the amounts of Idaho 
fescue and bluebunch wheatgrass in the diet. Cover data indicate 
that Idaho fescue was more limited on the pastures than was 

Table 5. The percent similarity of cattle diets comparing years within each 
grazing period. 

Year 
Comparison 

1976-1977 
1976-1978 
1977-1978 

Late 
spring 

48 
46 
38 

Grazing Period 
Early Late 

summer summer 

70 76 
45 66 
44 65 

Fall 

72 
67 
72 

bluebunch wheatgrass and therefore the most preferred forage 
species. However, both Idaho fescue and bluebunch wheatgrass 
should be considered in grazing management decisions on moun- 
tain grasslands. Forbs were important diet constituents particu- 
larly early in the grazing season. When allocating forage to wildlife 
and livestock, forb use by cattle should be considered. During 
drought years increased use of important grass species can be 
expected early in the grazing season and management should be 
incorporated to prevent overgrazing of key species. 
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