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Seasonal Diurnal Variation in Composition 
of Cow Diets 
D.R. KIRBY AND J.W. STUTH 

Abstract 

Seasonal diets between fall 1977 and spring 1979 were collected 
in morning and evening from esophageally fistulated cows in the 
Post Oak Savannah of east-central Texas. Chemical content of 
diurnal diets were similar within a season except CP was higher in 
evening collections as compared to morning collections during fall. 
Cows appeared to select for energy (IVDOM) over CP. Botanical 
composition of morning and evening diets differed only during 
summer. Since the cows spent more time during hot summer 
afternoons in the shade of woody plants, less grass and more forbs, 
vines, and woody vegetation were selected. Research based on 
morning diet collections only might result in biased samples. 
Recognition of nutritional and environmental stresses with poten- 
tial to alter grazing behavior of animals is critical for accurate 
sampling of livestock diets. 

The most successful means of evaluating the forage consumed by 
grazing livestock is through the use of esophageally fistulated 
animals (Theurer et al. 1976). The minimum number of animal- 
sampling-days required to estimate dietary componentsaccurately 
may pose a problem from a lack of animals and/or a limited 
number of sampling-days. Some researchers have used twice-a-day 
sample collections. Van Dyne et al. (1964) and Bedell (1971) 
reported little difference in crude protein (CP) content between 
morning and evening diets. Van Dyne and Heady (1965a) indicated 
diets higher in CP were selected during the evening, and Kothmann 
(1966) reported significantly more CP and gross energy in evening 
diets. According to Obioha et al. (1970) morning diets of cows in 
spring and afternoon diets in fall were higher in nitrogen content. 
However, several workers have concluded that diurnal (within 
day) variation in dietary nutrient content is small in comparison to 
among-days variation (Weir and Tore11 1959; Lesperance et al. 
1960; Obioha et al. 1970). Limited information is available on the 
influence of diurnal (within day) sampling on the botanical selec- 
tion by grazing cattle. Van Dyne and Heady (1965b) indicated that 
animals grazed more selectively during the afternoons than morn- 
ings. Obioha et al. (1970) reported animals selected more grass 
than forbs in the morning, but reversed this selection in the 
afternoon. 

The purpose of this study was to determine the effect of time of 
forage collection as influenced by season on the chemical and 
botanical composition of cow diets. 

Methods 
Six, equally stocked paddocks, 1.5 to 2.5 ha, were selected in the 

Post Oak Savannah of east-central Texas. Details of experimental 
paddocks and climate were reported by Kirby (1980). Diets were 
sampled early morning and late evening for two days at the begin- 
ning and end of the seasonal grazing periods; spring (March to 
June), summer (June to September), and fall (September to 
December). Each seasonal grazing period was terminated at 50% 
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utilization of the key management species, little bluestem (schiz- 
achyrium scoparium) and brownseed paspalum (Paspalum 
plicatulum). 

Four esophageally fistulated cows were grazed on each paddock. 
Animals were penned in late afternoon after grazing had ceased. 
Following removal of cannula a I-hr morning collection was con- 
ducted at approximately 0800 hours. Animals were then allowed to 
graze holding paddocks. Animals were then again penned at mid- 
afternoon, and a I-hr collection conducted at approximately 1600 
hours. 

Dietary samples from each cow were thoroughly mixed and two 
subsamples removed. One subsample was frozen, lyophilized, 
ground to pass a l-mm screen in a Wiley mill and used in determi- 
nation of nutrient content. Crude protein was determined by the 
micro-Kjeldahl method (AOAC 1970), and in vitro digestible 
organic matter (IVDOM) on an ash-free basis utilizing the fermen- 
tation stage of Tilley and Terry (1963) followed by extraction in 
neutral fiber detergent (Van Soest and Wine 1967). The remaining 
subsample was composited over animals by paddock, time and 
date of collection, then frozen and lyophilized. Botanical analysis 
followed the microscopic technique described by Kothmann 
(1968). 

The percentages of CP, IVDOM, and forage classes in diets were 
subjected to analysis of variance. Significant differences among 
morning and evening collections by season, paddocks, dates, and 
cows were separated by Duncan’s new multiple range test (Steel 
and Torrie 1960). 

Results and Discussion 

Chemical content of early morning and late evening diets of the 
cattle were similar within seasons with one exception (Table 1). 
Evening diets had significantly lower CP content than morning 
diets during the fall grazing period. However, the relative magni- 
tude of this difference was small when compared to seasonal 
differences in nutrient content of cattle diets. Diet quality differen- 
ces in fall were similar to those reported by Van Dyne and Heady 
(1965a) in California and Obioha et al. (1970) in Nebraska for 

Table 1. Crude protein (s) and in vitro digestible organic matter selected 
seasonally by cows gnwing morning and evening in the Post Oak Savan- 
nah. 

Collection time 

AM 
PM 

AM 
PM 

Season 
Spring Summer Fall 

crude protein 
11.6 al 8.3 a 8.2 a 
11.1 a 8.0 a 7.4 b 

in vitro digestible organic matter 
62 a 57 a 49 a 
62 a 57 a 51 a 

1Means in the same nutrient component and column with a common suffix are not 
significantly different (KO.05). 
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Table 2. Forage class (%) and plant parts (%) selected seasonally by cows 
grazing morning and evening in the Post Oak Savannah. 

Forage Season 
class and Spring Summer Fall 
plant part AM PM AM PM AM PM 

Grass 64a’ 
Leaf 55 
Stem 
Live 6!: 
Dead 3 

Forb 24 a 
Leaf 20 
Stem 4 
Live 24 
Dead 0 

woody 12a 
Leaf I1 
Stem I 
Live 12 
Dead 0 

Total 
LeafStem 6: I 
Total 
Live: Dead 

32:1 

62 a 
55 
7 

59 
3 

28 a 
24 
4 

26 
2 

IO a 
9 
I 

IO 
0 

6:l 

13:l 

84 a 76 b 76 a 78 a 
81 74 63 67 

3 2 13 II 
83 76 75 77 

I 0 I I 

6a II b 3a 3a 
6 10 3 3 
0 I 0 0 
6 II 3 3 
0 0 0 0 

10 a 13 a 21 a I9 a 
9 I3 20 I8 
1 0 1 I 

IO I3 21 I9 
0 0 0 0 

241 32:l 6:l 7:I 

99:1 -2 99:1 99:l 

‘Means in the same season and row with a commcm suffix are not significantly dif- 
ferent (WO.05). 
*Dead material was not identified in cattle diets for this date and time. 

cattle, and Kothmann (1966) in Utah for sheep. These workers 
speculated that the diurnal differences in chemical content of diets 
resulted from changes in plant part(s) or species selected and/or 
fluctuations in chemical content of the plants. In this study, total 
digestible nutrient (i.e. IVDOM) content of fall diets nearly 
approximated 52%, the maintenance level required by a dry, preg- 
nant, mature cow, whereas CP was significantly above their main- 
tenance requirement (5.9%). Under these conditions, cows might 
be selecting forage which had higher IVDOM. No differences 
occurred between the IVDOM and CP contents of diets selected in 
morning and evening for spring and summer diets. 

Diurnal variation in selection among grasses and forbs occurred 
only during the summer grazing period (Table 2). Morning and 
evening diet collections in spring and fall contained similar percen- 
tages of grasses, forbs, and woody vegetation. In addition, the total 
leaf:stem and live:dead ratios within a season were similar. In 
summer, less grass and more forbs and woody vegetation were 

selected in afternoon compared to morning diets. Afternoon diets 
in the summer were selected in 5 to 100 C higher air temperatures 
than those in the spring or fall, and cows spent more time grazing in 
the shade of woody plants. Therefore, once-a-day, consecutive 
sampling at a specific time might result in biased samples. Recogni- 
tion of nutritional and environmental stresses which have potential 
to alter grazing behavior of animals is critical for accurate sam- 
pling of livestock diets. 
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