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Diet quality of suckling calves and mature steers 
on Northern Great Plains rangelands 

E. E. GRINGS, D. C. ADAMS, AND R. E. SHORT 

Aurhors are wirh.- USDA-ARS ar Ft. Keogh Livesrock and Range Research Laborator): Rt. I, Box 2021, Miles City, 
hfont. 59301 (Grings and Short) and the Universiv ofh’ebraska-Lincoln West Central Research and Enension Center. Rt. 
4, Box 46A, h’orrh Plane 69101 (Adams). 

Abstract 

A study eras conducted over 2 years to evaluate the quality of 
forage selected by suckling calves compared to mature steers. 
Biets were collected from esophageally cannulated suckling calves 
or from steers that were two-years-old or older. Sampling was 
conducted in June, July, September, October, and November in 
each of 2 years. The forage portion of diets of esophageally fistu- 
lated suckling calve-s (heginning 115 to 136 days of age) were 21 b 
greater (P c 0.01) in crude protein and 5% less (Z’ c 0.06) in neu- 
tral detergent fiber relative to those consumed by mature steers in 
June and July. Diets of calves also contained 14% less (P < 0.01) 
acid detergent fiber than diets of mature steers in June. There 
were no differences in diet quality due to age during September, 
October, and November of either year. We conclude that suckling 
c&es selected diets of higher quality than did mature steers early 
*rn the grcnving season. Forage quality may have allowed selective 
behavior at this time, low forage intakes of calves may have 
zthwed more time for selection, or exploratory grazing by calves 
may have resulted in diets with increased nutrient quality in early 
summer. 

Key R’urdx beef cattle, nutrients, pasture 

Determining the quality of diet consumed by free-ranging live- 
stack is often accomplished through the use of esophageally can- 
nulated animals. Despite extensive research on the diets of 
esophageally fist&ted cattle, only limited information concem- 
ing diets of suckling calves has been published. Studies with 
suckling calves and cows show variable, but different, quality of 
diets selected by the calf and cow (Horn et al. 1979, Peischel 
19S0, Ansotegui 19S6). Our objective was to determine differ- 
ences in quality of diet selected by suckling calves and mature 
cattle at varying ages. This would aid in evaluating weight 
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change patterns in these cattle throughout the year. Our hypothe- 
sis was that suckling calves would select diets of higher quality 
than mature cattle and that this effect is dependent upon season. 

Materials and Methods 

A 2-year study (1989 and 1990) was conducted at the Fort 
Keogh Livestock and Range Research Laboratory near Miles 
City, Mont. (46” 22’ N 105” 5’ W). Average rainfall in the area is 
33s mm with 60% received during the 150 day, mid-April to 
mid-September growing season (Fig. 1). 

Each year esophageal-fistulae were established in suckling beef 
calves at an average of 34 days of age (average body weight = 65 
kg) with the procedure described by Adams et al. (1991). 
Esophageal extrusa was collected on 15 June (average calf age = 
115 days), 26 July, 20 September, 24 October, and 29 November 
19S9 from 6 suckling calves and five 5-year-old esophageally-fis- 
tulated steers (average weight = 825 kg) and on 6 June (average 
calf age = 136 days), 20 July, 13 September, 26 October, and 28 
November 1990 from 6 suckling calves, five 2-year-old steers 
and five 6-year-old steers. The mature steers and calves with their 
dams were penned with water but not given access to feed at 
1600 hour the day before collections were made. Collections 
were made the following morning at 0700 hour by allowing both 
age groups to graze in the same area for 20 to 30 minutes. 

June collections were made on 68 ha of rangeland that had been 
plowed and seeded to Russian wildrye [P.ruthrostaclzy.s &nceu 
(Fibch.) Nevski]. Other important forage species in this pasture 
included western wheatgrass [Puscopyrum smithii (Rydb.) Love], 
cheatgrass [Bromus tectorum L.], and Japanese brome [Bromus 
juponicus Thunb.]. July collections were made on 80 ha of native 
rangeland that was contour furrowed with a lister type plow and 
seeded with ‘Ladak’ alfalfa [Medicago sutivu] as described by 
Kartchner et al. (1983). September, October, and November col- 
lections were made in pastures of native rangeland (265,73, and 
73 ha, respectively). Major forage species in the contour fur- 
rowed and native rangeland pastures were western wheatgrass, 
blue grama [Bourelouu grucilis (H.B.K.) Lag ex Grifftths], nee- 
dle-and-thread grass [Sripa comutu Trin. and Rupr.], buffalo grass 
[Buchloe ductyloides (Nutt.) Engelm.], threadleaf sedge [Curex 

jilijbliu NW.] cheatgrass, Japanese brome, and various forbs. 
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I?&. 1. F’recipitatistion during the study years 1989 and 1990 compared to a 92 year average 

Fistula extrusa was dried at 45°C and ground through a 1 mm 
screen in a Wiley mill. Fistula extrusa samples were analyzed for 
crude protein, organic matter by AOAC (19S4), and for neutral 
detergent fiber, acid detergent fiber, and acid detergent lignin by 
Goering and Van Soest (1970). 

Statistical analysis was conducted using the general linear mod- 
els procedure of SAS (19S5). Chemical composition of 
esophageal masticate did not differ (P > 0.10) between 2-year-old 
and 6-year-old steers in 1990. Therefore, both 2- and 6-year old 
steers were considered “mature” age class animals. The final 
analysis for both years then contained 2 age classes: calf and 
mature. The final statistical model used to compare diets of suck- 
ling calves with diets of mature steers was a split-plot design with 
age class, year. and age class x year in the whole plot and were 
tested using the animal within age class x year mean square as 
the error term. Sampling date, sampling date x year, sampling 
date s age class, and sampling date x age class x year were 
included in the subplot analysis. Subplot components were tested 
using the residual mean square as the error term. When a signifi- 
cant (PC 0.05) F-test was observed, differences among means 
were tested using least significant difference procedures. 

Fig. 2). Year of sampling affected (P < 0.01) concentrations of 
crude protein and acid detergent fiber but not neutral detergent 
fiber or acid detergent lignin. However, there were animal age x 
year (P < 0.01) and month x year (P < 0.05) interactions for acid 
detergent lignin, a month x animal age interaction (P < 0.01) for 
crnde protein and a month x year interaction (P c 0.01) for neu- 
tral detergent fiber. A 3-way interaction among animal age, 
month, and year also existed (P c 0.01) for neutral detergent 
fiber. 

Crude protein was greater (P c 0.01) in diets selected by calves 
than mature steers in June and July, but not in other months. 
Concentrations of neutral detergent fiber in diets of grazing cattle 
varied with combinations of age class, year, and month. Calves 
selected diets with less (P < 0.05) neutral detergent fiber than 
mature steers in June 1989, July 1989, July 1990, and November 
1990. In June, steers selected diets containing similar amounts of 
neutral detergent fiber in both years. Calves selected diets with 
greater (P < 0.01) neutral detergent fiber concentrations in June 
1990 than 1989 so that dietary neutral detergent fiber for calves 
and steers did not differ in June 1990. Both age classes selected 
diets with less (P < 0.01) neutral detergent fiber in July 1990 than 
July 1989. Steers also selected diets containing less (P = 0.05) 
neutral detergent fiber in Sept of 1990 than 1989. Calves and 
steers collected diets similar in neutral detergent fiber in 19&g, 
but in 1990 calf diets contained less (P = 0.05) neutral detergent 
fiber than steer diets. 

Diets of suckling calves contained less (P < 0.05) acid deter- 

Rt?SUltS 

Concentrations of all nutrients in esophageal extrusa were 
influenced by animal age and month of sampling (Table 1 and 
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TohIe 1. Model components, degrees of freedom (df), and mean squares 
far chemical composXon of esophageal &rosa collected by steers and 
suckEng c22lves 

Compoxnt df 

2-l 3.M 2056' 2039 2.7s 

4 127.04=* 12951*+ 190.73f’ 152-F* 
4 10.01= 12.99 26.23 2.29 
4 s3s S-L76*' 27.65 1236" 

4 271 7433"Z 24.94 3.99 
429 

65 

CP’ 
hlean xauare 

NDF ADF ADL 

Z&63=* 132.92s 12655" 1133” 
6437= 32.06 231.75= 7.02 

5.15 5.07 47.01 20.49= 

Subplot error 3.99 11.29 2592 
Subplot erra df 66 63 65 
*.** Significmt ~1 III-S 55 and 15 lexzls of prob;ibility, rcspecti\ely. 
ICI’= crude prorein: ADF= acid derergent fiber. h?)F= neutral dem-genr 
flbx ADL = acid detergent lignin. 

gent fiber than did diets of steers. Concentrations of acid deter- 
gent fiber in diets were less (P < 0.01) in 1990 than in 19S9, and 
acid detergent fiber increased in diets throughout the =“razing sea- 
son. Fiber concentrations in available forage tend to increase as 
plants mature (Cogswell and Kamstra, 1976) and increases in 
dietary acid detergent fiber throughout the a”raing season are 
reflective of changes in herbage chemical composition. 

Calves selected diets containing less (P c 0.01) acid detergent 
lignin rhan steers in 1990, but not in 19S9. Diets contained more 
(P = 0.05) acid detergent lignin in June 1990 than June 19S9, and 
less (P < 0.01) in November 1990 than November 19S9. 
Differences in acid detergent fiber and acid detergent lignin con- 
centrations between diets of calves and mature steers indicates 
that diets of higher potential digestibility mere being consumed 
by calves (lIeid et al. 19SS). 

Diets selected in 1990 were generally of higher quality than 
those selected in 19S9. This did not appear to be related directly 
to tie amount of precipitation received during the grooming season 
of each year as precipitation was greater in 1989 than 1990 (Fig. 
1). Low precipitation in 196s (30% of normal) may have influ- 
enced forage quality and, hence, diet quality in 19S9. 

Discussion and Conclusions 

K7e concluded That suckling calves selected diets of higher 
quality than did mature steers early in the summer when calves 
were receiving much of their nutrient intake from milk, but not at 
later times. This differential effect may be caused by learning 
behavior. changes in forage quality, or increased forage intake by 
calves. The lack of differences between animal ages or between 
years during October and November may be related to the lack of 
opportunity to select a higher quality diet when available herbage 
is of poor quality. Data from our laboratory indicates that 
although cattle of different age classes may continue to select dif- 
ferent plant species and plant parts throughout the year, this does 
not necessarily correspond to differences in chemical composi- 
lion of the diet (Grings et al. 1994). Hodgson and Jamieson 
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Fig. 2. Least squares means for a.) crude protein (CP); b.) neutral 
detergent (NDF) and acid detergent fiber (ADF); and c.) acid 
detergent lignin (ADL) expressed on an organic matter basis in the 
diets of steers (broken line) and suckling calves (solid line). Diets 
were collected during June, July, September, October, and 
November in 1989 and 1990. Pooled standard error of the means 
were 2.0 for CP, 3.4 for NDF, 5.1 for ADF, and 2.1 for ADL. 

(19Sl) found that g-month old calves selected diets with greater 
digestibility than did nonlactating pregnant cows when both were 
,ming a pasture of perennial ryegrass, indicating that calves of 
this age do still possess the ability to select a diet of higher quali- 
ty than mature cattle. Hodgson and Jamieson (1981) also found 
that j-month old weaned calves spent more time grazing than 
cows but had fewer grazing bites per day and slower biting rates. 
Calves may have more time to be selective in their foraging due 
to the consumption of milk, a high quality food. As milk intake 
declines, forage consumption increases (Ansotegui 1986) and the 
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calf may hs\,e less time available for diet selectivity. Forage con- 
sumption by steer calves cwing these pastures during the sum- 
mer of the :! years averaged 5 kg day-’ in June, IA kg day“ in 
July- and 3.3 kg day-’ in September (unpublished data). An addi- 
tional factor may be the amount of =“r;rzing experience of the dif- 
ferent age class cattle. Steers were familiar with the pastures and 
did little exploratory grazing, while calves appeared more hesi- 
tant in their choice of food 

Other research has also shown that calves select diets with 
greater concentrations of crude protein (Horn et al. 1979, Peischel 
19S.O. Ansotegui 1956) and less acid detergent fiber (Horn et al. 
1979) than do mature animals. In contrast to our data, Peischel 
(19SO) and Ansotegui (19S6) found that young calves consumed 
diets with more neutral detergent fiber than did mature animals. 
However. Ansotegui (1986) found that by 125 days of age calves 
xvere selecting dirts of similar neutral detergent fiber content to 
diets of mature animals. This is an age more similar to the calves 
used in tiis study. 

Two possible explanations for differences in diet selection 
between calves and mature steers are: 1) selection of different 
plant species and 2) selection of different plant parts. Different 
plant species vary in protein concentration (Valentine 1990) and 
leaves contain more protein than stems (Brickoff et al. 1972, 
Poppi et al. 19SD). Reseamh on botanical composition of diets of 
different age animals would elucidate this mechanism and may 
provide information on the management implications of this dif- 
ference in diet selection. 

On similar range at this laboratory, suckling calves gained 
n,eight at a relatively constant rate from April through 
September. even though forage maturity advanced and milk con- 
sumption by the calf declined as season advanced (Adams et al. 
1959). In contrast to the calves, their dams lost weight and body 
condition as the season advanced (Adams et al. 19S9, 1993). 
Moreover, on this range yearling cattle had small or negative live 
weight gains by exly August (Cunie et al. 19S9). Thus the com- 
bination of a small amount of milk and a higher quality forage 
diet selected by suckling calves than mature animals may explain 
in part differences in live weight gain that occur behveen mature 
animals and suckling calves -“nzing summer range. 
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