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PREPARATION OF HAY AND GRAIN FOR LAMB-FATTENING 

RATIONS 

M. P. Botkin, C. J. Kercher, and Leon Pa ules* 

Lambs fed pelleted complete rations 
usually gain faster and more effi­
ciently than lambs fed similar rations 
non-pelleted (Botkin and Paules, 
1955; Botkin et al., 1957; Esplin et al., 
1957; Menzies et al., 1958; Hartman 
et al., 1959; Weir et al., 1959; Fontenot 
and Hopkins, 1965). Pelleting the ra­
tion also allows use of high levels of 
roughage (Neale, 1953, 1955, 1958; 
Hartman et al., 1959; Perry et al., 
1959; Menzies et al., 1960; Church 
et al., 1961; Botkin and Paules, 1962; 
Woods and Rhodes, 1962) or use of 
lower quality roughages (Cate et al., 
1955; Neale, 1955; Botkin and Paules, 
1962). Meyer et al. (1959b) found that 
lambs gained faster and more effi­
ciently when fed pelleted hay than 
when fed ground hay. Pelleting corn 
has not altered rate of gain but has 
improved feed efficiency as compared 
with grinding corn (Newland et al., 
1962; Fontenot and Hopkins, 1965). 

Digestibility of rations seemingly 
has not been improved by pelleting 
(Long et al., 1955; Meyer et al., 1959a; 
Reynolds and Lindahl, 1960; Fontenot 

and Hopkins, 1965). Meyer et al. 
(1959a) postulated that lambs gain 
faster and more efficiently when fed 
pelleted rations due to increased feed 
intake. 

Feeding pellets of various sizes has 
had no effect on lamb gains (Church 
et al., 1961). Results of feeding high 
concentrate rations to lambs have 
been inconsistent. Difficulties have 
been encountered with keeping lambs 
on feed, with founder and with death 
loss (Butcher et al., 1961; Hudson 
et al., 1963; Meyer and Hull, 1964). 

The present study was undertaken 
to evaluate pellet size, concentrate 
level, and preparation methods for 
hay or barley when fed in mixed ra­
tions for fattening lambs. 

Experimental Procedure 

During the first three years, lambs 
used for feeding tests were Columbias 
and Corriedales from the experimen­
tal flocks at the University of Wyo­
ming stock farm at Laramie. These 
lambs were born during May, grazed 
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on dryland pasture during the sum­
mer, and weaned at mid-September. 

Experiment 1 (Pellet size) Immedi­
ately after weaning in 1960, ewe lambs 
were gate-cut into four groups and 
ram lambs were gate-cut into two 
groups which were randomly assigned 
to lots. Two lots of ewe lambs and 
one lot of ram lambs were fed each 
ration: two commercially prepared 
complete pellets containing 70 per­
cent hay and 30 percent barley, dif­
fering only in pellet size, V4 inch or 
% inch in diameter. Lambs were 
hand-fed these rations twice daily for 
77 days, when the average weight of 
all lambs was approximately 100 lb. 
Ram lambs were slaughtered at the 
University of Wyoming meats labora­
tory for carcass evaluation. 

Experiment 2 (High concentrate) 
Immediately after weaning in 1961, 
ewe lambs and ram lambs were each 
gate-cut into four groups and were 
randomly assigned to lots. Two lots 
of ewe lambs and two lots of ram 
lambs were fed each ration. The two 
rations were commercially prepared 
•4-inch pellets, one containing 45 per­
cent barley, 45 percent beet pulp and 
10 percent dehydrated alfalfa; the 
other containing 70 percent alfalfa 
hay and 30 percent barley. Lambs 
were hand-fed twice daily for a test 
period of 70 days, after which ram 
lambs were slaughtered for carcass 
evaluation. 

Experiment 3 (High concentrate) 
Immediately after weaning in 1962, 

ewe lambs and ram lambs were each 
gate-cut into two groups and were ran­
domly assigned to lots. One lot of 
ewe lambs and one lot of ram lambs 
were fed each ration. The two rations 
were commercially prepared '/4-inch 
pellets, one of which contained 30 per­
cent corn, 30 percent barley, 30 per­
cent oats, and 10 percent dehydrated 
alfalfa; the other contained 70 per­
cent alfalfa hay and 30 percent barley. 
Both rations had 100 lb. molasses 
added per ton of feed during pellet­
ing. After 56 days on test, none of the 
lambs had gained, because of labor 
difficulties in getting the lambs fed. 
At this time, all ram lambs were dis­
continued on the test and used for 
carcass studies, and ewe lambs were 
continued on the same two rations for 
another 56 days. 

Experiment 4 (Hay and barley prep­
aration) During 1963 and 1964 all 
ewe lambs from the experimental Co­
lumbia and Corriedale flocks at Lar­
amie were trucked to Torrington. 
Also, each year, white-faced feeder 
lambs were purchased from a lamb 
feeder near Torrington. Feeding trials 
were conducted in the experimental 
feedlots at the Torrington Agricul­
tural Substation. Each year, all lambs 
within each group were gate-cut into 
16 groups, so that approximately 
equal numbers of lambs from each 
source were in each lot. The 16 lots 
of lambs were then randomly assigned 
to treatments. Eight rations were fed 
including whole, rolled, ground, or 
pelleted barley mixed with alfalfa hay 
pellets or with ground alfalfa hay. 
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Two lots of lambs were fed each ra­
tion. 

For the 1963 trial, hay and barley 
each made up half of all rations, but 
in 1964 all mixtures contained 60 
percent hay and 40 percent barley. 
Each year, the hay was all raised at 
the experiment station and cut at the 
same time; barley for all rations was 
purchased as one lot to avoid quality 
differences in rations. Hay to be pel­
leted was taken to Mead Feed Com­
pany, Scottsbluff, Neb., where it was 
processed into 14-inch pellets and re­
turned to the station. Barley was 
taken to Z & W Mills, Torrington, 
Wyo., for pelleting into 14 inch pel­
lets or for steam rolling. All feed was 
ground and mixed at the experiment 
station with a New Holland chopper-
mixer. Barley was ground through a 
3/16-inch screen, and hay was ground 
through a 2-inch screen. 

All rations were self-fed, and a mix­
ture of salt and dicalcium phosphate 
was available in each pen. Lambs were 
vaccinated against enterotoxema each 
year before the test began. 

Individual weights were taken at 
the beginning and end of tests; lot 
weights were taken at 28-day intervals. 
Feeding continued till average lot 
weights were about 106 lb., when all 
Columbia and Corriedale lambs were 
returned to Laramie. The other lambs 
were taken to Swift & Co., Scottsbluff, 
Neb., for slaughter, where carcasses 
were individually weighed and 
graded. 

Results and Discussion 

Experiment 1 Data pertaining to 
the effect of pellet size on lamb per­
formance are shown in table 1. There 
was no appreciable difference in any 

TABLE 1. COMPARISON BETWEEN 14-INCH AND s^-INCH PELLETS 
FOR LAMB FATTENING RATIONS (1960) 

Raiion 
Small pellets 

(14-inch) 
Large pellets 

(34-inch) 

No. of lambs 62 62 
Death loss 0 1 
Av. initial wt., lb. 67.3 69.2 
Av. final wt., lb. 100.9 103.3 
Av. daily gain, lb. .44 .46 
Av. feed/day, lb. 4.19 4.08 
Av. lb. feed/lb. gain 9.17 8.76 
Av. feed cost/cwt. gain* $20.17 $19.27 
Av. dressing percentageb 49.6 50.0 
Slaughter grade: b 

No. prime 1 2 
No choice 7 7 
No. good 8 6 

'Both large and small pellet costs were $4t per ton. 
"Only ram lambs were slaughtered. 
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trait studied between groups of lambs 
fed different size pellets. No difficul­
ties were encountered with lambs in 
eating large pellets or choking on 
them. Church et al. (1961) observed 
no significant differences in lamb per­
formance due to differences in pellet 
size; pellets varied from *4 inch to */2 
inch in size. 

Experiment 2 Data from experi­
ment 2 are shown in table 2. Lambs 
receiving the high-concentrate ration 
were at a distinct disadvantage in rate 
of gain when compared with those 
receiving the hay-grain pellets. In 
feed efficiency, dressing percentage, 
and carcass grade there was little dif­

ference between groups. Death losses 
occurred only in groups receiving 
high-concentrate pellets; an autopsy 
showed that one lamb starved to 
death. 

Gains were in proportion to daily 
feed intake. Lambs receiving high-
concentrate pellets were difficult to 
keep on feed. The low feed consump­
tion of high-concentrate pellets was 
probably due to texture of the pellets 
rather than to ingredients. These pel 
lets were extremely hard, and many 
lambs fed the high-concentrate pel­
lets showed their teeth worn very 
short by end of the test. These 
lambs also scoured more than lambs 
fed the hay-grain pellets. Other work 

TABLE 2. HIGH-CONCENTRATE PELLETS COMPARED TO HAY 
GRAIN PELLETS FOR FATTENING LAMBS (EXPERIMENT 2.) 1961 

High-concentrate 
Ka:ion 45% barley, 45% beet pulp, Hay-grain 

10% dehydrated alfalfa 70% hay, 30% barley 

No. of lambs 72 72 
Death loss 3 0 
Av. initial wt., lb. 70.5 69.5 
Av. final wt. lb. 93.8 111.1 
Av. daily gain, lb.*# .33 .59 
Av. feed/day, lb. 2.30 3.93 
Av. lb. feed /lb. gain 6.94 6.63 
Av. feed cost/cwt. gain' $19.43 $15.91 
Av. dressing percentage' 51.8 50.9 
Slaughter grade: ' 

No. prime 0 2 
No. choice 9 15 
No. good 0 4 

••Difference significant at 1 percent level of probability. 
• High-concentrate pellets cost $56 per ton: hav-grain pellets cost $48 per ton. 
'Only ram lambs were slaughtered. 
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TABLE 3. HIGH-CONCENTRATE PELLETS COMPARED TO HAY-
GRAIN PELLETS FOR FATTENING LAMBS (EXPERIMENT 3.) 1963 

Ration 
High-concentrate pellets 

30% corn, 30% barley, 30% oats 
10% dehydrated alfalfa 

Hay-grain pellets 
70% hay, 30% barley 

No. of lambs" 27 26 

Death loss 0 0 

Av. initial wt., lb. 72.1 74.3 

Av. final wt., lb. 96.7 98.4 

Av. daily gain, lb. .44 .43 

Av. feed/day, lb. 2.96 3.31 

Av. lb. feed/lb. gain 6.74 7.70 

Av. feed cost/cwt. gain" $20.05 $17.79 

• Only the ewe lambs were included. 

'High-concentrate pellets cast $59.">0 p er ton; hay-grain pellets cost $46.20 per ton. 

ers have encountered difficulties with 
f e e d i n g  h i g h - c o n c e n t r a t e  r a t i o n s  
(Butcher et al., 1961; Hudson et al., 
1963; Meyer and Hull, 1964). 

Experiment 3 Only the results of 
the last 56 days on test are shown in 
table 3, since the lambs in all lots did 
not gain before that because of lim­
ited feed intake. Rate of gain was es­
sentially the same for both groups. 
Lambs fed high-concentrate pellets 
ate less feed per day and used feed 
more efficiently, but not enough 
more to overcome the difference in 
feed cost. No carcass data were avail­
able on these lambs. Contrary to ex­
periment 2, no difficulties were en­
countered with keeping lambs on 
feed, with scours, or with death loss. 

Experiment 4 Performance of lambs 
fed various rations is shown in table 
4. Results are summarized by hay 
preparation in table 5, and by barley 
preparation in table 6. 

Lambs gained faster and more ef­
ficiently in 1964 than in 1963. How­
ever, performance was satisfactory 
both years, and year differences were 
removed for making comparisons. 

Treatment significantly influenced 
rate of gain, feed efficiency and feed 
cost/cwt. gain. The effects of treat­
ment on death loss, feed intake, dress­
ing percentage, and carcass grade were 
not significant. 

Each year, lambs fed alfalfa hay pel­
lets as part of the ration gained sig­
nificantly faster and more efficiently 
than those fed rations containing 
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TABLE 5. EFFECT OF ALFALFA-HAY PREPARATION ON FEEDLOT 
PERFORMANCE OF LAMBS 

1963 1964 

Alfalfa preparation Pelleted Ground Pelleted Ground 

No. of lambs* 101 102 89 88 
Death loss 4 3 1 2 
Av. initial wt., lb. 79.9 79.6 72.9 75.3 
Av. final wt., lb. 106.2 105.7 109.4 105.9 
Av. daily gain, lb.#* .41 .36 .45 .37 
Av. feed /day, lb. 3.72 3.78 3.80 3.53 
Av. feed/lb. gain** 9.07 10.54 8.45 9.53 
Av. feed cost/cwt. gain** $19.21 $18.79 $19.16 $17.31 
Av. dressing percentage 50.2 50.1 50.4 48.9 
Slaughter grade: 

No. choice 70 67 63 63 
No. good 0 6 1 1 

••Differences significant at I percent level of probability. 

"Totals are for eight lots. 

ground alfalfa hay, table 5. This gain 
may have resulted from a greater feed 
intake in 1964, but definitely did not 
in 1963, since feed consumption was 
about the same for rations contain­
ing ground hay as for those with pel­
leted hay. These data agree with find­
ings of Fontenot and Hopkins (1965) 
comparing hay pellets with ground 
hay as part of a mixed ration. Data 
do not completely support the postu-
lation of Meyer et al. (1959a) that in­
creased gains and efficiency of lambs 
resulting from feeding pellets are due 
to an increased feed intake. How­
ever, Meyer et al. (1959a) fed a ra­
tion of alfalfa hay only. 

In spite of increased gains and feed 
efficiency of lambs fed rations with 

hay pellets over those with ground 
hay, the feed cost/cwt. gain for lambs 
on rations containing hay pellets was 
higher than for those fed rations con­
taining ground hay. This increase is 
due to the cost of pelleting and agrees 
with reports of Botkin and Paules 
(1955) and Botkin et al. (1957) com­
paring costs of pelleted complete ra­
tions with costs of similar rations non-
pelleted. 

Pelleting the barley reduced its 
value below that of whole, rolled, or 
ground barley, table 6. In 1964 lamb 
gains were about the same regardless 
of how barley was prepared, but in 
1963, gains were slightly lower (not 
significant) for lambs fed rations with 
barley pellets than for lambs fed ra-
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tions with barley prepared any other 
way. In both tests, feed efficiency and 
feed cost/cwt. gain were significantly 
poorest for lambs fed rations contain­
ing barley pellets. Daily feed con­
sumption was not significantly influ­
enced by method of barley prepara­
tion. Newland et al. (1962) as well 
as Fontenot and Hopkins (1965) re­
ported opposite results; gains of lambs 
fed rations with pelleted grain were 
more efficient than for lambs fed 
ground grain, but the grain used in 
their studies was corn. 

Whole, rolled, and ground barley 
were not significantly different from 
each other in regard to any measure of 
lamb performance, although rations 
with rolled barley showed a slight ad­
vantage in feed efficiency and feed 
cost/cwt. gain. Meyer and Hull 
(1964) reported that whole, rolled, 
and ground barley were essentially the 
same, but there was a slight advantage 
for whole barley in feed efficiency. 
Jordan (1962) found no difference in 
lamb performance between whole, 
steam-rolled, or cold-rolled barley. 

Summary and Conclusions 

Four lamb-feeding trials were made 
including comparisons of pellet size, 

concentrate level, and preparation 
methods for barley or hay when fed 
in mixed rations. 

No significant differences were 
found in lamb performance between 
those fed 14 -inch pellets and those fed 
94-inch pellets with the same ingre­
dients. 

High-concentrate pellets were un­
satisfactory in one trial, presumably 
because of extremely hard texture 
which limited feed consumption. In 
the other trial, high-concentrate pel­
lets were utilized more efficiently than 
were hay-grain pellets, lamb gains 
were essentially the same on both ra­
tions. However, cost of gains was 
higher for lambs fed high-concentrate 
pellets. 

Lambs gained faster and more ef­
ficiently, but their feed cost/cwt. gain 
was higher when they were fed rations 
containing hay pellets than when fed 
rations containing ground hay. 
Whole, rolled, and ground barley, as 
part of mixed rations, were nearly 
equal in their influence on lamb per­
formance. Feeding pelleted barley as 
part of rations resulted in slower, less 
efficient, and more expensive lamb 
gains than feeding barley prepared 
in other ways. 
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Other Wyoming sheep publications are available from your 

local county agricultural agent or by writing Bulletin Room, Col­

lege of Agriculture, University of Wyoming, Box 3354, University 

Station, Laramie, Wyoming 82071. Ask for: 

C 137R Farm Flocks in Wyoming. 1962 

C 145 Range Flocks in Wyoming. 1955 

L 7R Blocking and Trimming Chart. 1962 

XMC 165 Various Roughages at Different Levels in Pelleted 
Rations for Feeder Lambs. 1962 

XMC 208 Feeding Corn Silage to Breeding Ewes. 1965 
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