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Coastal Bermuda-Grass Pellets, 
Supplemented and Unsupple- 

mented, and Whole-Grain 
Pellets for Growing 

Beef Heif ersl 

E. R. BEATY, 
EDWARD E. WORLEY AND 

D. D. HAYES 
Associate Agronomist, Branch Ex- 
periment Stations, Athens, Asst. Su- 
perintendent a n d Superintendent 
Northwest Georgia Branch Experi- 
ment Station, Calhoun, respectively. 

One of the major objectives of 
forage researchers has been to find 
forage species that combined high 
yielding ability with desirable qual- 
ity. Success thus far appears to be 
related more closely with yield and 
dependability than with quality. It 
now appears that young forages that 
are leafy are often high in quality 
and that more mature forages, 
whether grass or legume, are con- 
siderably lower in digestibility 
(Lowe and Reed 1963, Miller et al. 
1963). 

It appears unlikely that a forage 
which is both high yielding and of 
good quality, especially as it ap- 
proaches maturity, will be developed 
soon. Many forages are of excellent 
quality when young and tender but 
most of them cannot be maintained 
in such a state for an entire grazing 
season. Rather than rely on develop- 
ing the perfect forage plant it is 
probable that a more practical ap- 
proach would be to establish the nu- 
tritive value of adapted forages and 
supplement them as necessary to 
obtain the animal performance de- 
sired. 

Coastal bermudagrass (Cynodon 
dactylon L.) is widely recognized 
for its excellent agronomic features 
but isn’t as highly regarded for its 
nutritive quality. 

The purpose of this investigation 
was to compare pelleted Coastal 
bermudagrass, pelleted coastal ber- 
mudagrass supplemented with cot- 
ton seed, and pelleted drouth-dam- 
aged whole-stalk corn with a con- 
ventional mixture of ground snapped 
corn and cotton-seed meal as feed 
for growing beef heifers. 

1 Journal Paper No. 6 of the Branch 
Experiment Stations of the Univer- 
sity of Georgia, College of Agr. 
Expt. Stations. 
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The advantages of coastal ber- 
mudagrass as a forage plant over 
much of the southeastern United 
States were reported by Burton 
(1954). As with other forages, its 
digestibility has been shown to drop 
as age increases (Miller et al. 1963). 
Hogan et al. (1962) and Cullison 
(1961) have shown that pelleting 
coastal bermudagrass increased in- 
take and animal gains. Other re- 
search (Beaty et al. 1962, Brooks et 
al. 1962, Hogan et al. 1962) showed 
that pelleted coastal bermudagrass, 
fescue, alfalfa and whole stalk corn 
produced remarkably similar daily 
gains when fed to growing beef ani- 
mals. Brooks et al. (1962) and 
Beardsley et al. (1959) have shown 
that pelleted coastal bermudagrass 
supplemented with 25 to 50 percent 
grain produced gains equal to or 
greater than that of high concentrate 
rations. 

Pelleted whole stalk corn supple- 
mented with protein has been shown 
by Beaty et al. (1963) to be a nu- 
tritious feed. Excellent silage has 
been made from similar material 
(Morrison 1956) but he indicates 
that drouth damaged corn produced 
a silage containing less TDN than 
silage made from well-earned corn. 

Experimental Procedure 

The experiment reported in this 
paper was conducted at the North- 
west Georgia Branch Experiment 
Station, Calhoun. Treatments in- 
cluded were: (a) pelleted coastal 
bermudagrass, (b) pelleted coastal 
bermudagrass containing 13% raw 
cotton seed (c) pelleted whole stalk 
corn and (d) ground snapped corn 
and cottonseed meal. 

The coastal bermudagrass was 
grown and pelleted under contract 
by Mossy Creek Farms, Perry, Geor- 
gia. The area had been mowed on 
September 5, 1962, and fertilized 
with 50 pounds of N per acre as 
solution on September 8. On Oc- 
tober 17 the grass was mowed and 
windrowed. Partial drying was com- 
pleted in the windrow. On October 
18 the partially dried grass was 
picked up and stored in wagons until 
dried, ground, and pelleted on Oc- 
tober 19 and 20. A 13-ton lot was 
pelleted without cottonseed. A sec- 
ond lot received similar treatment 
except that just before the bermuda- 
grass was fed into the hammer mill 
approximately 260 pounds of gin 
run cotton seed were hand fed onto 
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the grass each 25 minutes. The ber- 
mudagrass and cotton seed were 
hammered through a 5/16 in. screen 
and blown into a mixing bin from 
which it was pelleted through a y4 
in. die. 

The whole stalk corn was cut 
from a standing field on October 22. 
A separation of the corn showed 26 
percent grain and 74 percent stover. 
The ground snapped corn was pur- 
chased on bid. Protein of the two 
pelleted bermudagrass rations at 
13.1 and 14.5 percent was considered 
adequate for the animals being fed 
and none was added. The two corn 
rations were supplemented with one 
pound of 41 percent cotton seed meal 
to 7 pounds of corn. 

Test animals were high grade 
Angus heifers that ranged from 300 
to 550 pounds in initial weight with 
an average of 440 pounds. They were 
removed from the herd and full fed 
a high energy ration until allotted 
at restricted randomization to treat- 
ments some four weeks after wean- 
ing. Preliminary feeding was started 
on November 14 and experimental 
feeding was started November 29. 
Starting and ending weights were 
averages of 3 consecutive day 
weights taken between 1: 30 and 3: 30 
p.m. 

Treatment rations were fed to 
duplicate lots of 5 heifers each. The 
rations were hand fed twice daily 
and amounts per feeding were ad- 
justed so that troughs were usually 
empty at the afternoon feeding. Ten 
pounds of cottonseed hulls were fed 
each lot daily. Water, salt and trace 
minerals were available at all times. 
Paddocks were 30 by 100 feet and 
430 sq. ft. of shed space bedded with 
pine shavings were available in each 
lot. 

Results and Discussion 

Chemical analyses of the various 
experimental feeds without cotton 
seed meal are shown in Table 1. 
Adding cotton seed to the bermuda- 
grass increased the protein 1.4 per- 
cent, had very little effect on fiber, 
but added 2.4 percent fat. Some 
pellet mill operators feel that adding 
cotton seed increases mill capacity 
and die life. Protein of the pelleted 
bermudagrass is adequate for most 
growing cattle. Fiber at 25.5 and 
25.8 percent would indicate that a 
very satisfactory feed can be pro- 
duced when well fertilized bermuda- 
grass is field dried, ground and pel- 
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Table 1. 
fions. 

Chemical analysis of ra- 

Mois- Pro- 
ture tein Fiber Fat 

- _ - 
Snapped corn 10.6 
Coastal pellets 7.8 
Coastal pellets 

+ cotton seed 8.1 
Pelleted whole 

stalk corn 7.8 

(Percent) - - - 
6.9 12.3 3.5 

13.1 25.5 1.9 

14.5 25.8 4.3 

9.1 28.0 2.2 

leted. Unpublished data show that 
grinding and pelleting coastal ber- 
mudagrass will reduce crude fiber 
by about 3 percent. 

The pelleted whole stalk corn with 
9.1% protein and 28.0% fiber was 
0.8% lower in protein and 3.8% 
higher in fiber than was similarly 
treated corn that was well eared 
(Beaty et al. 1963). The prolonged 
drouth reduced the corn cover and 
at harvest considerable coffee weed 
(Cassia tora L.) had matured. Due 
to lack of uniformity of weed dis- 
tribution no reliable estimate of 
weed contamination could be ob- 
tained. Protein and fiber of ground 
snapped corn were 6.9 and 12.3 per- 
cent respectively. 

These data suggest that the 
drouthy whole-stalk corn was con- 
siderably poorer in quality than 
well-eared corn (Beaty et al. 1963). 
The pelleted bermudagrass would be 
higher in protein and lower in fiber 
than the average found on farms 
and would be considered excellent. 

Animal performance data are 
shown in Table 2. The average daily 
gain of 1.5 pounds is lower than that 

Table 2. Feed infake and gains of heifers on 
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usually experienced with steers 
(Beardsley et al. 1959, Brooks et al. 
1962) but is in line with Brown’s 
(1958) finding that after 240 days 
of age heifers grow considerably 
slower than do bulls. 

No differences in rate of gain were 
obtained that could be attributed to 
ration. The C.V. of 15.8 percent is 
relatively low for livestock per- 
formance and suggests that all ani- 
mals gained at a rather uniform 
rate. As in previous experiments, 
(Brooks et al. 1962) animals con- 
suming ground snapped corn gained 
slightly fastest but the difference in 
rate of gain was not significant. 

Adding cottonseed to the ber- 
mudagrass increased rate of gains 
some .03 pounds per day and sug- 
gests that adding cottonseed to good 
quality coastal bermuda pellets will 
not influence animal performance. 
Should production of pellets be in- 
creased or die abrasion reduced 
enough to justify the addition of cot- 
tonseed, no feeding problems would 
be incountered when forage with 
such additives is fed. 

Performance of heifers on a low- 
quality whole-stalk pellet was a re- 
versal of that previously reported 
when cattle were fed well-eared 
corn (Beaty et al. 1963). Animal 
gains on pelleted drouth-damaged 
whole-stalk corn were still well 
above gains of such animals on hays 
(Baird et al. 1958)) and is in agree- 
ment with Morrison (1956) that 
drouth reduces the value of corn for 
silage but when pelleted it still made 
a good feed for growing heifers. 

Pounds of feed per pound of gain 
ranged from 9.91 to 10.83, which is 

iesf for 147 days. -~ 
Ration1 

-___~- ~____~- 
Whole 
Stalk 

Bermuda- Bermuda- corn 
Concentrates grass grass pellets / 

/ CSM pellets pellets / CS CSM 

Lots 
Heifers per lot 
Initial weight lbs. 
Final weight lbs. 
Gain per heifer lbs. 
Av. daily gains lbs. 
Feed per lb. gain1 
Daily feed intake/100 

lbs. body wt. 1bs.l 
Gains-NS 

2 2 2 2 
5 5 5 5 

431.0 447.5 443.0 439.5 
665.5 667.2 668.1 644.4 
234.5 219.7 225.1 204.9 

1.60 1.50 1.53 1.39 
9.91 9.96 10.30 10.83 

2.88 2.76 2.75 2.78 

1 Each ration included two pounds cottonseed hulls per head daily. 

higher than that associated with 
steers of equal age and reflects the 
slowing down of rate of heifer 
growth. 

Feed consumption per day per 100 
pounds of animal weight ranged 
from 2.75 to 2.88 pounds and is in 
accord with previous reports that 
when pelleted, about as many 
pounds of roughages as concentrates 
are consumed by the animals. These 
data suggest that low animal per- 
formances on forages is related more 
to intake than to digestibility since 
when intake is equalized with that of 
concentrates, rates of gain are com- 
parable. 

Summary 

In an experiment 40 Angus heifers 
in duplicate lots of 5 animals each 
were fed one of 4 rations. Three 
experimental rations were composed 
primarily of forages. The check ra- 
tion was ground snapped corn and 
cottonseed meal. 

No significant differences in daily 
gains were obtained between treat- 
ments. Heifers fed pelleted ber- 
mudagrass produced weight gains 
94 percent of those on ground 
snapped corn and adding 260 pounds 
of cotton seed per ton increased 
animal gains to 97 percent of those 
on the control ration. Pelleted 
drouth-damaged whole-stalk c or n 
produced animal gains equal to 87 
percent of the control group. All 
rations were consumed similarly. 
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BOOK REVIEWS 

Aridity and Man. Edited by 
Carle Hodge. Publication No. 
74 of the American Association 
for the Advancement of Sci- 
ence, Washington, D. C. 584 
pages. 1963. $12.00 

This treatment of the arid lands of 
the United States was fostered by 
activities of the Southwestern and 
Rocky Mountain Division of AAAS. 
A Committee on Desert and Arid 
Zones Research was formed in the 
early 1950’s and after several re- 
gional and national symposiums, the 
decision was made to summarize the 
United States experience in the arid 
land. The compilation was accom- 
plished by the Editor and 72 con- 
tributors. 

Chapter 1 is an interpretive sum- 
mary prepared by the Editor. The 
remaining 15 chapters deal with the 
following topics: Regional Setting; 
Indian Adaptations to Arid En- 
vironments; Historical Framework; 
Weather, Complex Causes of Aridi- 
ty; Water and Its Use; Minerals and 
Energy Sources; Soils; Aridity and 
Agriculture; Role of Watersheds and 
Forests; Native Animals and Plants 
as Resources; Human Factors; Eco- 
nomic Development; Political and 
Social Institutions; Critical Review 
of Man’s History in Arid Regions; 
and Challenge of the Future. 

The majority of these chapters 
present factual information on the 
appropriate topic but in certain cases 
the coverage is very sketchy and 
sometimes conflicting. The chapter 
on Water and Its Uses may be 

singled out as one containing many 
contradictory statements. In one 
paragraph it is reported that “live- 
stock tanks have been constructed 
on nearly every tributary to the 
major streams”, and the resulting 
large evaporation losses preclude the 
use of the water in the lower water- 
shed. A few pages later: “the fact 
that runoff is produced by only a 
very few of the many small thunder- 
storms and light rains that occur in 
arid regions”. It would appear that 
the writers of this particular chap- 
ter are concerned only with off-site 
use of water and discredit its value 
on the upper watershed for livestock 
and wildlife. 

The chapter on Native Animals 
and Plants as Resources is extremely 
narrow and is limited almost exclu- 
sively to the creosote-bush zone. The 
fate of the Saguaro cactus is over- 
presented and the potential value of 
some of the chemical constituents of 
desert plants is discussed. Several 
species such as canaigre and guayule 
have been subject of intensive study. 

Eight case histories of specific 
problem areas are presented in 
chapter form. These range from 
major problem areas such as the 
municipal water supply to the Los 
Angeles metropolis and the social 
ramifications on the Embudo in New 
Mexico. I believe that a greater con- 
tribution could have been made by 
elaborating on these problem areas 
rather than restatement of generally 
accepted information contained in 
the individual chapters.-David G. 
Wilson, Arizona Feed Consulting 
Service, Tucson, Arizona. 

The Principles and Practice of 
Agricultural Research. By S. 
C. Salmon and A. A. Hanson. 
Leonard Hill, London, En- 
gland. 384 pages. 1964. 75/-. 
The first sentence of the preface 

purports that the book was written 
“to please the authors”. The result 
is an informal and philosophical 
treatment of a complex and highly 
technical subject. And it is also 
much more suited to “arm-chair 
reading” than the average text or 
reference book. The authors also 
confessed “a degree of hesitation in 
so broad a coverage.” A glance at 
the four parts (1) Historical, (2) 
The Philosophy of Research, (3) 
Statistical Methods, and (4) Tech- 
niques of Agricultural Research, 
might leave the prospective reader 
concerned about the breadth of cov- 
erage. However, closer persual of 
the content soon convinced me that 
the authors achieved, through their 
wide knowledge and experience, a 
rather complete review of the prin- 
ciples of agricultural research re- 
lated to animal and crop production. 

In some instances the coverage 
seems too limited. Although there is 
coverage of pasture and range re- 
search techniques, no reference is 
made to the two most recent and 
comprehensive books on the subject. 
And purposefully the authors did 
not attempt to cover research in the 
basic sciences closely related to agri- 
culture. Consequently, the interest- 
ing but diverse research efforts in 
the fields of entomology, plant pa- 
thology, plant physiology, etc. are not 
covered per se. They are referred to 


