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7~ s~ " ~"'4 .... 
Self-feeding a mixture of salt and cottonseed meal as a supplement 

to native grass for beef cattle during the winter months has become 
popular with some farmers and ranchers. Does the consumption of 
excessive amounts of salt, used to regulate consumption of cottonseed 
meal under this feeding method, adversely affect the health of cattle? 

To find the answer to this question, two, three-year studies were 
conducted which compared self-feeding salt and cottonseed meal mix
tures and hand feeding cottonseed meal to beef cattle. 
In these trials: 

Beef steers were self-fed a salt-cottonseed meal mixture during 
the winter months with no apparent effect on their winter weight 
change. When no costs other than feed were considered, the return 
per steer was in favor of hand-feeding supplements. 

Beef cows were self-fed a mixture of salt and cottonseed meal dur
ing the winter months while grazing native grass pastures with no ap
parent detrimental effect on the health or yearly weight changes of the 
cows or the number and weaning weight of their calves. Thus, for 
three successive years, no harmful effects were noted from this feeding 
practice when ample grass and water were available. 
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Self- Feeding Salt and 
Cottonseed Meal to Beef Cattle 

By A. B. Nelson, L. S. Pope, Robert MacVicar, 
A. E. Darlow, and D. F. Stephens* 

Self-feeding a mixture of cottonseed meal and salt as a supplement 
to native grass for beef cattle during the winter months has become 
popular with some farmers and ranchers. The salt is added to control 
consumption of cottonseed meal (or other supplemental feed). Self· 
feeding such mixtures results in salt being consumed in amounts as 
great as one pound per head daily. Whether such large quantities of 
salt adversely affect the health of cattle when fed for several successive 
winters is not known. 

Apparently self-feeding salt and protein supplement mixtures was 
first practiced by range sheepmen in \\'est Texas during the drouth years 
of 1934 and 1935. The results were disastrous when ample vegetation 
was not available. In recent years, cattlemen have shown increased in· 
terest in this method of supplemental feeding. Advantages of the system 
include saving of labor and more uniform consumption of supplement 
(timid animals get their share and greedy cattle eat less). Also, more uni
form distribution of grazing has been demonstrated where feeders have 
been properly located throughout the pasture. Less feeder space is 
required for self-feeding, although feeder cost may be increased because 
or the desirability of a covered feeder. Another advantage is the con· 
venience of feeding in the "rougher" areas where cattle cannot be easily 
g-c1thered together. 

As in many other management practices, some limitations exist. 
Forced consumption of large amounts of salt may result in a toxicity, 
especially when ample water and roughage are not available. Other 
considerations are cost of salt, increased shrink to market, and scouring 
of cattle. Also, in cow herds in which close observation at calving time 
is desirable, hand-feeding at a particular place and time may be a pre
ferred management practice. 

• Respectively: Associate Animal Husbandman, Nutrition; Associate Animal Husbandman; Head, 
Ucpanmcnt of AgTicultural Chemistry Re..,arch; formerly Head, Department of Animal 
Husbandry, and now Dean of Agriculture and Vice-President, Oklahoma A. and M. 
C<>llcge; Superintendent, ,Ft. Reno Experiment Station. ?th_ers ass<.>ciatcd with the work 
were Wm. Archer, Jr., 'W. D. Campbell, D. E. H<"llcr, 1. E. Loggms, j. C. Meisltc, and 
W. 1. Van Arsdcli. 
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The percentage of salt necessary to regulate consumption of cotton
seed meal apparently depends on such factors as age, weight, and condi
tion of the cattle, quantity and quality of forage available, and availability 
and chemical composition of the water supply. 

Since 1950, the Oklahoma Agricultural Experiment Station has 
conducted a series of tests with both pregnant cows and stocker cattle 
to determine the merit of self-feeding a mixture of salt and cottonseed 
meal to beef cattle. 

THE FEEDING TRIALS 

Experiment !-Wintering Steers on Native Grass Pasture 

Three wintering trials with yearling and two-year-old steers were 
conducted at the Ft. Reno Experiment Station, from 1950-51 through 
1952-53, to compare hand-feeding cottonseed meal vs. self-feeding the 
protein supplement as a salt-meal mixture. 

Procedure 

The wintering test covered an average of 131 days. The steers 
grazed dry, native grass pastures in which buffalo, side oats grama, and 
blue grama were the predominant species. Approximately 8 acres o[ 
native grass were allowed per steer and this area provided ample winter 
grazing. The steers were rotated frequently among pastures to reduce 
the effect of possible differences in forage available . 

.In each trial, choice Herel"ord steers were allotted into two groups 
of 18 or 20 head each on the basis of body weight and grade. Initial 
and final weights were taken following an overnight shrink in drylot. 
The age of the steers varied, with long yearlings used in the second 
trial, and two-ycar-olds in the first and third trials. 

Lot I steers were hand-fed an average of 2.2 pounds of cottonseed 
meal per head daily. Steers of Lot 2 received approximately the same 
amount of protein supplement self-fed in a salt-meal mixture. A large, 
movable self-feeder with a tight roof and a wide overhang to the open 
side to protect the mixture from the weather was used for the .salt-meal 
mixture. Salt was available to the steers hand-fed cottonseed meal. 

The steers of Lot l were hand-fed the protein supplement on alter
nate days, twice the daily allowance, as is commonly practiced on the 
range. The amount of salt in the mixture self-fed to Lot 2 was approxi
mately 10 percent at the beginning of the test period, and was increased 
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to about 30 percent during the first 20 days. It was necessary to make 
frequent adjustments in the ratio of salt to meal during the winter to 
control consumption, depending on pasture conditions. Once the amount 
of salt necessary to control consumption at the desired level was 
attained, sufficient salt-meal mixture to last about a week was placed 
in the self-feeder. 

The tests were completed about March 20 each year, since some green 
feed was beginning to appear in the pastures at that time. The steers 
were appraised by a committee of representatives from the Oklahoma City 
stock yards upon completion of each test. 

Results 

Weight data, feed costs, and financial returns are shown in Table 1. 
Composition of feeds and grass samples are summarized in Table 2. 

Table I.-Hand-feeding Cottonseed Meal vs. Self-Feeding a Salt-meal 
Mixture to Yearling and Two-year-old Steers Wintering on 
Native Grass (3-year average). 

Total number of stn·rs per lot' 

Averag" weights, lbs. 
Initial, .:--lovember 9 
Final, March 20 
Total gain 

Average daily winter supplement, lbs. 
Cottonsc·.,d meal" 
Salt" 

Cost of winter fc·ed p<or steer, dollars' 
Cottonseed meal 
Salt 
Native grass pasture 
To:ill 

Financial results per steer, dollars 
Initial cost@ 27.4fi per cwt. 
Total cost (steer + feed) 
Appraised value pc:r cwt. at t'nd of trial 
Total value per steer 
Net return per steer for winter phase 

Ovt,rnight shrink in drylot at completion 
of tC"5t, percent 

l.ot I 
Cnlton!;rd meal; 

hand-fed 

58 

889 
882 

7 

2.17 
.01-

12.33 
.0-l-

5.08 
17.-15 

244.11 
261.56 

28.08 
247.67 

13.89 

5.6 

l.ut 2 
C.ottonst•t:d meal

salt n1ixturc; self-fed 

57 

889 
880 

9 

2.28 
.72 

12.89 
.66 

5.08 
18.6:~ 

244.11 
262.74 
27.92 

245.70 
17.Q4-

6.1 

1Two-yrar-nld steers wrrr u•rd in rlw 19<"•0-51 and 1932-:13 trials; YcarlinllS in the 1951·52 trial. 
Twenty steers per lot in ct~xh year, except only 18 st("crS in l.ot 1 and 17 steers in 
Lot 2 during the 1951·52 trial. 

• Hancl-k-d ever} other day in Lot I, and self-feel as salt-meal in Lot 2. 
A,·oilable free-choice jn J.ot I. and self-fed as salt-meal in Lot 2. 
Averase feed costs per ton were: Cottonseed meal, $87.83; and salt, $14.53. 



8 Oklahoma Agricultural Experiment Station 

Table 2.-Average Chemical Composition of Feeds and Grasses in 
Wintering Study with Steers (Ft. Reno, 1950-53). 

Percent Pt·rrrnra~c c·nmposir.ion of dry matter 
drv Crude Ether Crude N-free 

matter .o\sh protein t-xtract fiber extract Ca p 

Cottonseed Meal 92.6 7.0 44.0 6.3 11.0 31.7 .22 1.10 

Pasture Grass* 
November 10.0 5.4 1.9 31.4 51.3 .34 .08 
December 8.9 5.0 1.6 32.4 52.1 .32 .08 
january** 10.1 4.2 1.1 32.1 52.5 .32 .07 
February 9.8 3.9 1.6 31.4 53.3 .31 .07 

• Avera~re by species, of the three predominant grasses: buffalo, side oats grama, and blue grama. 
•• 1950-51 season only. 

The method of feeding cottonseed meal had no apparent effect on 
the winter weight loss of steers in these trials. The steers of Lot 2, self
fed the salt-meal mixture, lost 9 pounds and those hand-fed cottonseed 
meal lost 7 pounds per head. The Lot 2 steers were appraised at $.50 
per hundredweight less than those hand-fed the cottonseed meal in one 
test; in other trials, the appraised value at the completion of the test 
was the same for both lots. 

The additional cost of salt consumed by Lot 2 steers increased the 
winter feed cost by $.62 per head over Lot I. Considering the slight 
difference in weight loss, extra cost of salt, and the slightly lower 
average appraised value of the salt-fed steers over the three-year period, 
there was a greater financial loss of $3.15 per head for the salt-meal 
steers as compared to the hand-fed cattle. 

In this three-year study, it was necessary to maintain an average 
of 24 percent salt in the salt-meal mixture to maintain the desired intake 
of about 2.2 lbs. of cottonseed meal per head daily. Lot 2 steers con
sumed an average of 0.72 lbs. salt per head daily during the winter 
period. This is slightly less salt than has been found necessary to con
trol consumption with cows; however, the trials with steers were con
ducted in an area having more palatable grasses, and water higher in 
total solids, particularly sulfates. Such factors may influence the amount 
of salt necessary to achieve a desired protein consumption. 

Experiment II-WlDteriDq Preqnant Beef Cows 

Three successive trials were conducted from 1950 through 1953 at 
the experimental range unit near Lake Carl Blackwell, west of Stillwater, 
to compare hand-feeding pelleted cottonseed meal with self-feeding a 
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mixture of salt and cottonseed meal to pregnant beef cows during the 
winter months. 

The predominant grasses in the experimental range pastures are 
big and little bluestem, switch, and Indian grass. Some areas in each 
of the pastures have considerable buffalo and grama grass. 

Procedure 

In October, 1950, 37 grade Hereford cows, averaging six years of 
age, were divided into two lots ( 18 in Lot 1 and 19 in Lot 2) on the 
basis of weight, age, and the average weaning weight of the calves pro
duced in previous years. In 1951, the number of cows per lot was in
creased to 25 by the addition of cows of similar size, age, and breeding. 
In 1952, some of the older cows were removed and young replacements 
added. 

Many of the cows were fed the same ration for three successive 
winters, in order to study the effect of repeated winter intake of large 
amounts of salt. Purebred Hereford bulls were placed in the pastures 
with the cows on May 1 and removed on about August 15 of each year. 
With such a program, nearly all of the calves were born in February, 
:\larch, and April. The bulls were rotated among the pastures to 
minimize sire effects. 

The cattle were allowed to graze the native grass pastures year-long 
at a rate of approximately 10 acres per cow. During the winter season, 
the cows consumed an average of about 2.5 pounds of either 41 percent 
protein cottonseed meal or pelleted cottonseed meal per day. The cows 
in Lot 1 were hand-fed pelleted cottonseed meal every· other day and 
those in Lot 2 had access to a self-feeder containing a mixture of salt 
and cottonseed meal. 

During the first trial, both groups of cattle had access to a mineral 
mixture containing one part salt, one part steamed bone meal, and one 
part ground limestone. During the two remaining trials, a mineral 
mixture containing two parts salt and one part steamed bone meal was 
available to both groups of cows during the summer and to the cows of 
Lot I during the winter. During the winters of these two trials, steamed 
bone meal was included in the mixture self-fed to the cows of Lot 2 
in quantities sufficient to equal the phosphorus intake of the cows in 
Lot 1. 

The cows were weighed at approximately monthly intervals, and 
blood samples were collected at intervals throughout the winter feeding 
period. Blood samples were also collected from the calves twice dur-
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ing early life. These samples were analyzed for plasma chloride, 
sodium, and potassium. During the first two trials, milk samples were 
analyzed for chloride, sodium, and potassium content during early 
lactation while the cows were consuming large amounts of salt. 

The level of salt in the mixture was increased gradually during 
the first weeks of supplemental feeding. At the end of this time the 
mixture was one-third salt. The average salt content of the mixture 
for the entire feeding period during the three years was 30 percent. 
During mild weather, especially in February and March, 1952, the salt 
content of the mixture was reduced to approximately 25 percent in 
order to obtain the desired consumption of cottonseed meal (approxi
mately ~.5 pounds). 

The chemical composition of samples of forages collected at inter
vals throughout the year and of the cottonseed meal and cottonseed 
meal pellets fed are given in Table 3. 

Table 3.-Average <:hemical Composition of Supplements and Grasses 
in Study with Cows (Lake Blackwell, 1950..53). 

tterrcnt ,. T il ac:"t' • .:u:p:~~i· ··n CJ( d!)'" .,,a~ <'r 

drr Crude t:ther Crude N-fn:c 
matter Ash protein cxtral·t fiber extract Ca p 

Co:tonsct'd mc•\1 
pdlds 94.5 6.7 ·13.2 5.6 10.5 31.0 .19 .90 

Coaonsccd meal 94.0 6.7 42.7 6.6 LO.•l 33.6 .18 .94 

N a ti\'l· grass* 
Oc:tober 6.8 3.9 2.2 35.4 51.7 .35 .05 
January 5.9 2.fi 1.6 40.9 49.0 .31 .01 
June 7.3 12.0 2.6 27.2 50.9 .30 .16 
Au~u:t 6.6 6.7 2.6 32.6 51.5 .23 .06 

• AH·ragc. by spl·dcs, of the four )lrrdnminant grasst-s: big bluestem. little hlucstem. switch, and 
Indian. 

Results 

Table 4 shows average weight changes, feed consumption, feed costs, 
a:ul calving data. The average loss in weight from the beginning of 
the winter feeding period (October 28) until the last weighing before 
any calves were born (January 31) was practically the same in both 
groups. The cows hand-fed pellets (Lot l) lost an average of 2 pounds 
per head, and those self-fed salt-meal (Lot 2) lost 5 pounds each. The 
average weight change for the entire year was a gain of 10 pounds for 
the cows in Lot I and a loss of 4 pounds for those in Lot 2. These 
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Table 4~Hand-feeding Cottonseed Meal Pellets vs. Self-feeding Salt
cottonseed Meal to Pregnant Beef Cows (3-year average). 

Average number of cows per lot' 

Average weight per cow, lbs. 
Beginning winter, Oct. 28 
Before calving, Jan. 31 
Change to calving 
End of summer, Nov. 1 
Yearly change 

Average daily winter supplement, lbs. 
Cottonseed meal" 
Salt' 
Steamed bom· meal" 

l~ccd cost, dollars 
Supplemental winter feed' 
NatlVl' grass pasture, yearlong 
·.co tal 

Calving data 
N umbt:r born'' 
Numllt·r wc;\m·d'· 
Awragl' birth date, March 
Av,•rage bir:h weight, lbs.' 
A\·c·ragc weaning weight, lbs.' 

Lot I 
Cotton!led meal 

pcllrts; hand-fed 

22 

1035 
1033 

2 
1045 

10 

2.53 
.06 
.02 

19.73 
21.67 
H.40 

66 
66 

8 
76 

l72 

Lot 2 
Cottonseed meal-

salt mixture; 
5elf-[ed 

22 

1040 
1035 

5 
1036 

4 

2.63 
1.14 
.02 

21.7·1 
21.67 
43.41 

66 
64 
10 
70 

470 

' ln l~r;o . .:,J, : ~ t:ows in l.o: I and 19 cows in Lot 2. In 19:il-52 there were 25 cows per 
lu: IHL :.JJ~t· c.:aw diL-d in Lo. ! . In 1!):i~-?i:~ there were ah;o 25 t:ows pt·r lu~; ho\\'''"Tr, 
une lO\" in Lu; J was killed hy lightning and in Lot 2 data for two CO\o\S \H~rc JUh 

inl<mlcd bcGuH.e one ralf was born J>rl·rnacurely, and another was born dead. 
Hand-kd cwry o:hcr day as a pellet in Lot I, and self-fed as salt-meal in Lo: 2. 

3 Cunsumcd as mineral mix~urc in I.ut I and !liClf-fcd as co:tonsccd mc~aJ. ""la, and s;l'a:ncd 
lxme meal in l.ut 2. f\.lincral mix: urc for Lol 1 in trial I wa . .; one par~ sa:t, one pari 
s ';m~t'd h,m·~ nmai, aml um: parl ground limestone. In tr~als 2 and 3 :he m~x:ure wa!'l 
two parts salt and one part !5ll'311lt.."tt bone meal. 

' !l.vcr:ogc lc<'d co"s l'l'l' ron wcrc: Co:tonsccd meal pellets, $88.92; cottonseed meal, $87.8g; 
salt, $14.5!; and s:eamcd bone meal, S97.00. 

:\ Total number in thn:e years of experiment. 
n Corrected ror sex. 

Curr""l<-..1 [or sex and a1r. 

results indicate that both methods of feeding were satisfactory from the 
standpoint of weight changes of the cows. 

The cows of Lot I consumed an average of 2.53 pounds of pelleted 
cottonseed meal per head daily. Those self-fed the salt-meal mixture 
consumed an average of 2.63 pounds cottonseed meal and 1.14 pounds 
of salt. 

In these tests, the supplemental winter feed cost was $19.73 for 
the hand-Ied cows and $21.74 for the self-fed salt-meal cows. Labor and 
elJuipment costs were not included. 

The average birth weight of the calves produced by the cows hand
fed cottonseed meal was 76 pounds. This was six pounds more than the 
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average birth weight of calves produced by cows self-fed the salt-meal 
mixture. This difference in birth weight is apparently not important, 
since there was only a slight difference in average weaning weight of the 
calves (472 and 470 pounds in Lots I and 2, respectively.) 

The plasma chloride, sodium, and potassium levels were essentially 
the same in both groups. A slight elevation was noted in the plasma 
chloride of the cows fed the salt-cottonseed meal supplement. No dif
ferences were noted in the sodium, potassium, or chloride content of 
the plasma of calves suckling these cows. Analyses of milk samples 
collected during early lactation indicated no differences in content of 
chloride, sodium, or potassium. 

Although no measurements of water intake and urinary volume 
were made, it was noted that cows self-fed the salt-cottonseed meal mix
ture drank large quantities of water and excreted more urine than the 
other group of cows. 

DISCUSSION 

During the trials reported here, the winter seasons were excep
tionally mild and favorable, and ample grass and water were avail
able at all times. Whether results as favorable as these could be ex
pected under more severe climatic conditions, or where grass and water 
are limited, is not known. An adequate water supply is essential for 
all cattle; but when large quantities of salt are consumed, the need for 
sufficient water is increased. 

Despite the increased feed cost and the slightly greater financial 
loss per steer, which resulted from self-feeding cottonseed meal and salt, 
many commerical cattlemen would consider the saving in labor and 
other feeding costs as more than enough to offset this. Additional 
factors, such as cost of the self-feeder and labor involved in mixing 
and handling the salt and cottonseed meal, were not considered in 
these trials. 

Digestibility and metabolism studies with steers and wethers have 
shown only slight differences in digestibility and utilization of the vari
ous ration constituents when rations containing normal and high amounts 
of salt were fed. Such differences as were noted appeared to favor the 
ration lower in salt content. 

Research workers at Woodward, Oklahoma, have reported that 
mixing about Y2 pound of crushed rock salt with every 2 pounds of 
cottonseed meal is required to limit daily consumption of cottonseed 
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meal to 2 pounds for calves weighing about 400 pounds. Daily con
sumption of meal was held at 2 pounds per head by mixing 5/8 pound 
of salt with every 2 pounds of meal for 500-pound steers and 7 JS pound 
for 700-pound steers. 

The test with pregnant beef cows near Lake Carl Blackwell is still 
in progress and many of the cows have been self-fed the salt-meal mixture 
for the fourth consecutive winter. The cows will be fed the same 
experimental ration each winter until they are removed from the ex
periment at approximately ten years of age. These cows will be slaughter
ed and various body organs and tissues examined for evidence of a 
deleterious effect of repeated winter intakes of large amounts of salt. 

SUMMARY 

Beef steers self-fed salt-cottonseed meal mixtures (average of 24 
percent salt) during the winter months while grazing native grass pasture 
gained practically the same as those hand-fed cottonseed meal. When 
no costs other than feed were considered, the return per steer was in 
favor of hand-feeding the supplement. 

Beef cows were self-fed a mixture of salt and cottonseed meal (aver
age of 30 percent salt) during the winter months while grazing native 
grass pastures with no apparent detrimental effect on the health or 
yearly weight changes of the cows or the number and weaning weight 
of their calves. It appears that this feeding practice is not harmful 
for a period of at least three successive years, when ample grass and 
water are available. 
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