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RATIONS FOR FATTENING RANGE CALVES 
IN ARIZONA 

E. D. S1.\NLEY 

INTRODUCTIO?\T 

The cattle-feeding investigations conducted at the Salt River Yalley 
Experiment Farm, Mesa, have for the past few years been directed 
exclusively to feeding trials with range calves. The first of this series 
of experiments was made in 1925-26 and the results were published in 
Station DuUetin 1\0. 116. The plan of this trial was elaborated upon and 
a series of four succeeding tests was conducted tem1inating with the 1929-
30 trial. In Arizona 511ctessful calf fattening is based upon a limited use 
of concentrates and upon a short feeding period. The results of the tests 
have their greatest significance when interpreted in the light of these 
conditions. 

The prevailing high level of local prices of grain feeds is not condu.
cive to their intensive use for fattening calves in Arizona. Cottonseed 
meal is used almost exclusively as the concentrate supplement for fatten
ing older cattle. The extent to which it can be used to supplement the 
grain allowance for fattening calves is considered an important phase 
of the experiments herein reported. 

OBJECTS OF THE EXP£RI1lE}/TS 

A series of four feeding tests was carried out. The third or 1928-29 
trial is pre<;ented only as a supplement to the others. This test was 
identical with the preceding two except for the fact that the cattle came 
from a drouth~strickffi range and had undergone a setback in their 
growth. The results of this trial offer an interesting comparison with 
the other tests. The same general plan was followed throughout the 
entire series of tests affording the following studies and comparisons: 

1. The use of cottonseed meal as a substitute for different portions 
of barley in the calf~fattening ration. 

2. The economy of fattening calves on a ration of alfalfa hay, hegari 
silage, and cottonseed meal, and supplementing these with rolled barley 
during the latter half of the feeding period. 

3. The practicability of fatt('ning high~grade range calves in Arizona. 

4. In addition to the above major obiecthes of the investigation. 
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",tuciies which dld not continne throughotlt the ('otir(' series were made 
as follows: 

a. Heifer calves versus steer calves (one trial, 1926-27). 
b. Rolled barley versus cracked hegari (two trials, 1927-28, 

1929-30). 
c. The amount of cottonseed meal that can be safely fed in 

the ration (two trials, 1926-27, 1927-28). 
d. The addition of a simple mineral to the ration (one trial, 

1926-27). 
e. The economy of silage in the ration (one trial. 1926-27). 

EXPERIMRNTAL PROCEDURE 
ANIMALS USED 

High-grade range calves of mixed Hereford and Shorthorn breeding 
with a preponderance of the former were purchased during the month 
of October. These were at weaning age, n to 9 mOllths old. 

ALLOTMENT 

The calves were divided into eight lots of 10 to 12 head each. An addi
tional lot of two to fottr calves was ttsed in the fir~t two trials. The 
allotment in so far as pos~ible was made on a unifonn basis with respect 
to sex, weight, quality, and condition of the calves. Heifer calves were 
used in lots 1, 2, 3, and 4 and steer calves in lots 5, 6, 7. and 8 with the 
exception of Jot 5 in the 1926-27 trial which had both ~teers and heifers. 

WEIGHTS 

Each calf was numbered with a neck strap. On the first day of each 
of the three consecutive day initial and final weighings individual weights 
were taken and on each of the 2 following days lot weights were taken. 
The calves were also weighed as lots at the close of each 3D-day period. 

FEED LOTS 

The feed lots were unsheltered, woven wire enclosures. Each lot 
was equipped with an .. tttomatic drinking cup, a manger, and a rack 
for hay. 

EXPERTMEr\TAL FEEDING PERIOD 

The length of the period wa$ 180 days. 

METHOD OF FEEDING 

Prior to the beginning of the experiment a preliminary period of 
7 to 21 days was allowed to accllstom the calves to their feed and 
surroundings. 
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All feeding was done by hand. The hay and silage were full-fed 
twice daily throughout the triaJs. The concentrates were fed at the 
rate of 1 pound per head daily at the beginning of the test, gradually 
increased to 6 pounds in 90 days, and to a maximum of 8 pounds in 140 
to 150 days or an average of 5.5 to 6 pounds for the entire l80-day 
period. The concentrates were mixed and fed and followed a half-honr 
later by the silage and hay. The cottonseed meal in lot 8, being the 
sale concentrate during the first half of the test, was mixed with the 
silage. Water and block salt were available at all times. All feeds were 
weighed and recorded as fed. 

FEEDS USED 

ALFALFA HAY 

Baled alfalfa hay of the second and third cuttings grown on the Sta
tion farm was used throughout the tests. 'The quality ranged from good 
to choice, and it was fed with very little waste. 

SILAGE 

Hegari silage produced on the Station farm was fed exclusively except 
to lots 1 to 4 inclusive in the 1926-27 trial which received corn silage. 
The silage was of good, nniforn1 quality. The grain yield of the hegari 
averages approximately 3,800 pounds per acre, and the crop as a whole 
averaged 12 to 14 tons of silage.* 

ROLLED BARLEY 

Grown locally and purchased from local mills, 

CRACKED HEGARI 

Grown locally and purchased from local mills. 

COTTONSEED MEAL 

This feed was of choice quality and manufactured by local mills. 

CHDllCAL AN.\LYSIS 

Samples of the different feeds used in each trial were taken at dif
ferent intervals and analyzed by the Agricultural Chemistry Department. 
The analyses are shown in the appendix. 

*Hegari is preferable to o:orn as a silage crop in ~outhe:ll Arizona, y:jeldillIY from 
3 to 5 tons more silage per acre In cattle feeding trials conducted at thiS Sta
tion (Bul. 108) comparisons o( these two crops as silage revealed no material 
difference in their feeding value. 
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DISCUSSION OF RESULTS 

COTTONSEED MEAL AS A SUBSTITUTE FOR DIFFERENT PORTIONS 
OF BARLEY IN THE CALF-FATTENING RATION 

Three trials each with four lots of heifer calves were conducted to 
study the extent to which cottonseed meal CQuld be substituted for 
barley when fed with alfalfa hay and hegari silage.* Lot 1 was fed 
barley as a check lot and lots 2, 3, and 4 received barley and cottonseed 
meal in the following respective proPOliiollS: five parts barley and one 
part cottonseed meal, four parts barley and two parts cottonseed meal, 
three parts barley and three parts cottonseed meal. An average of the 
results are shown in table I. 

TABLE I.-COTTONSEED MEAL AS A SURSTTTUTE FOR DIFFERENT 
POR'froNS OF BARLEY TN THE CALF-FATTENT~G RATION. 

(A f Its f th t' I 1926 27 192728 1929 30) verage 0 resu 0 ,~ na 5 - , - , - -

I I 
-

Lot No. Lot 1 Lot 2 Lot 3 Lot 4 

(10-12) (10-12) (10-12) I (10-12) 
-

Animals used .... . ......... _ ......•... Heifers Heifers Heifers I Heifers 
-- .~ 

Average initial weight ............... 379 3M 386 384 
------

Average final weight... ........ 734 744 757 751 

Average daily gains .... ....... 1.97 '.99l 2,06 2.04--

AVerage daily ratron: 
Hegari silage ............ _. ........ ........ 13.7 13.8 14.1 14.1 

Alfalfa hay ..................... ... ......... 5.67 5.Rl 6.04 6.16 

Rolled barley ................................. 1 5.78 Hi-
-

4.81 2.90 

Cottonseed meaL .......................... ~ .... .96 1.93 2.88 

Ttl. Feed required per cwt. gain! 1,281 1,2R7 

I 
1,265 1,283 

Feed cost per cwt. gain. .............. I $922 $9.10 $8.71 $8.69 

Purchase pri~ per ewt ................ $ 9.18 I 9.18 i I 9.18 $ 9.18 

Initial cost per calf ......... ......... 34.79 35.43 
I 

35.43 35.25 

Feed cost per calf._ ..................... ,)2.44 32.10 31.99 31.52 

Total ,,~ pee calf ... _ ................. 69.54 69.84 69.76 69.10 

Seiling price per cwt. .................. 10.65 10.65 10.65 lOR; 
~~~ 

Returns p" calf ....... .................... 75.05 76.04 77.43 76.68 

Profit per calL. ...... _ ... ............... 5.51 6.20 7.67 7.58 

Necessary margin ... ..................... , .69 ,60 I .42 .41 

Cost Qf feeds />e' tOJ!. 
Roll~d badey ...................................... $38.00 Silage .......................... _ ................ _ ...... $ 5.50 
Cottonseed meaL ............ " ............ ,,"" 32.00 Alfalfa ............................................. , .... 12.00 

*Corn silage fed first trial. See ilt'scription of feeds. 
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The rate and efficiency of the gains made by each of ¢e four lots were 
practically identicaL A slightly greater daily gain and a small increased 
consumption of hay and silage occurred in the two lots receiving the 
higher allowances of cottonseed meal. It may be concluded from these 
results that substitution up to one-haH the barley allowance in a ration 
with alfalfa hay and silage can be made without materially influencing the 
rate and efficiency of gains. A 50-percent replacement of barley with 
cottonseed meal effected a saving of 5.25 percent in the feed cost of 
producing 100 pounds of gain. 

TABLE IT.-COTTONSEED MEAL AS A SPBSTITUTE FOR DIFFERENT 
PORTIONS OF BARLEY IN THE CALF-FATTENING 

R.\TION WITHOUT SILAGE. 

(Awrage of results of two trials, 1927-28, 1929-30.) 

Lot number 

Animals used .................... . 

Average initial weight ................ . 

Average final weight .......................................... . 

Average daily gain .................................... . 

Average da.ily ration: 
Alfalfa hay ...................................... . 

RolJed barley ..... 

Cottonseed meaL ....... . 

Total feed reQuired per cwt. gain ........... . 

Feed cost per cwt. gain ... 

Purchase price, per cwt.. .. _ .......................... . 

Initial cost per calL ............................................ . 

Feed cost per calf ........................... _ ................... . 

Total cost per calL .......................................... . 

Selling price cwt ................................... . 

Returns per calf .............................................. . 

Necessary margin ................................... _ ......... . 

Profit per calf ..................................................... _ 

Cost of feeds per tOll: 

Lot 5 

SieerR 
11 

444 

829 

2.14 

13.4 

4.70 

.95 

908 

$9.36 

$10.05 

44.62 

36.02 

83.37 

11.65 

92.67 

.42 

9.30 

Lot 6 

Steers 
11 

444 

812 

2.05 

13.2 

3.76 

1.87 

920 

$8.83 

$10.05 

44.62 

35.19 

82.41 

11.65 

90.87 

.31 

8.46 

Rolled barlev ....................................... .$39.50 Alfalfa hay .......................................... 13.5C 
Cottonseed mea!. ....... _ _ .......... 34.5U 
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Like amounts and proportioas of barley and cottonseed meal as 
fed lots 2 and 3 in the preceding comparison-five parts barley and one 
part cottonseed meal, four parts barley and two parts cottonseed meal 
-were fed with alfalfa hay as the only roughage to two lots of steer 
calves, lots 5 and 6, in two trials. A comparison of the results made by 
the two lots is afforded in table II. No particular signficance would be 
attached to the slight advantage in the rate, efficiency, and economy 
of gains made by the calves in lot 5 fed the 5-1 barley-meal mixture 
if it were not for the greater tendency to bloat by the calves in lot 6 
fed the 4-2 barley-meal mixture. The calves in the latter lot were sus
ceptible to chronic bloating and did not take their feed as readily as 
did the calves fed the smaller proportion of cottonseed meal. The uni
formity of the results and conditions which obtained in both trials point 
unfavorably to a more liberal proportion of cottonseed meal than the 
five parts barley and one part cottonseed meal mixture when fed with 
alfalfa hay as the sole roughage. 

THE ECONOMY OF FATTENING CALVES ON A RATION OF 
ALFALFA HAY, HEGARI SIJ~AGE AND COTTONSEED 

MEAL SUPPLEMENTED WITH ROLLED BARLEY 
THE LATTER HALF OF FEEDING PERIOD 

The fixed concentrate allowance, approximating 6 pounds, fed to all 
other lots in this investigation was further limited in the case of one lot 
of steer calves in three trials. Barley was withheld in the first half 
of the feeding period during which time an average of 2.7 pounds of 
cottonseed meal per head was fed with a full feed of alfalfa hay and 
silage. Barley was added in an amount equal to the cottonseed meal 
the latter half of the fceding period, and the total mixture made to cor
respond to the concentrate allowance then being fed to the other lots. 
In table III the average of the results obtained in three trials from 
this method of feeding are given in comparison with lot 5 fed a ration 
of alfalfa hay, rolled barley, and cottonseed meal during the same 
trials. 

The calves fed silage gained 2.11 pounds per head daily for the entire 
period, which is a creditable showing considering the limited use of 
concentrates. In the 1926-27 trial a comparison was made of this ration 
with one which was similar except for the omission of cottonseed meal 
and a barley allowance aggregating 1.3 pounds more th'tll the concen
trates in the former lot. The calves fed the smaller concentrate allow
ance ate 3.4 pounds more of silage and .fi pound more of hay per head 
daily, and gained 2.23 pounds at a feed cost of $5.89 per 100 pounds 
gain. The other lot in comparison made an ayerage daily gain per calf 
of 2.28 pounds at a feed cost of $6.96 per 100 pounds gain. 
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TABLE IlL-THE ECOXOMY OF FATTE!\'!l\TG CALVES 01\" A RATION 
OF ALFALFA HAY, HEGARI SILAGE AND COTTONSEED MEAL 

SUPPLEMENTED WITH ROLLFD BARLEY THE LATTER 
HALF OF THE FEEDING PERIOD, IN COMPARISON 

WITH A RATION WITHOUT SILAGE. 

(Average of three trials, 19?..6-27, 1927-28, 1929-30.) 

Lot number Lot 5 Lot 8 

Steer~ Steers 
Animals used ............................... ____ ....... __ ........ . 10-12 10-12 

,AC'C"C,,=g::'c;:"cit"'="':cwC','ig=hC'C':",C'C"C"C'C"C' C'C':'C"C":"C' + ___ -c411 413 

Average final weight ........................ ·· .. ··:'C"C'C"C'+ __ ~":5~====_f-f--_ -_ -_ -_ -c79:~3==== 
Ayerage daily gain ... _ .......................... _ 2.19 2.05 

AZ1craj{(' daily rafl'oll: 
Hegari silage. ................... _ ................. .. 16.3 

Alfalfa Hay 12.73 6.93 

Rolled barley ......... _ ................. .-.................... .-_ .. . 4.87 1.61 

Cottonseed meaL ........................... .. 324 

Total feed required per cwt. gain ......... 853 1330 

Feed cost per cwt. gain ..................................... .. $8.47 $7.99 

FlNANC!A!, STATEMENT 

Purchase price cwt ........................................ . $ 9.18 $ 9.18 

Initial cost per calf ............................................. . 37.72 37.91 

Feed cost per caIL ................... _._ ................. . 33.07 30.14 

Total cost per calf ............................... . 73.24 70.47 

Selling price cwt .................. .. 10.65 10.65 

Returns per calf .................... .. 82.32 81.15 

Profit per calf .................................................... .. 9,08 10.68 

Necessary margin .................................... _ .......... . ,30 

Cost of ferds per t011: 

Rolled bar1ey __ .................................... $38.00 Alfalfa hay ... _________ ........ _ ...... ____ ........ $12.OC 
Cottonseed meaL_ ............................. 32.00 Silage ..... : ............................ .-,............ 5.50 

The average feed cost per 100 pounds gain for the three trials where 
this method of feeding was followed amounted to $7.99 as compared 
with $8.44 made by lot S. These two lots, the former fed silage and a 
reduced amount of concentrates, and the latter receiving no silage and 
a greater allowance of concentrates made the most rapid and economi
cal gains secured in this series of studies. Vv'bile there is not a wide 
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difference in the economy of the two rations, the silage ration is to 
be preferred though it is shown that silage is not indispensable to the 
calf-fattening ration for profit making. The cattle feeder can fatten 
calves successfully and profitably with alfalfa hay, barley, and cotton
sew meal. 

TABLE IV.-S'I'EER CALVES VERSOS HEIFER CALVES. 
(One trhl, 1920-27.) 

__ OLO":..:NO"=mcbo",-_+="'=t CI_;'_="'ot 2 Lot 5 Lot 6 
Heifers I HeHC,-":-tO"C'Cif,C,,-,--C6,---t---CSCt-,,C,-,-

Animals used 
Average initial weight 

12 I 12 Steers R 12 
340 ! 338 Heifers 330 357 

, Steers 364 
I Average 347 

768 
Steers 79R "A_~_"_"_'_'_fiC"C"l_'_'_'i_g_ht_'_'_!L-717 ,i 724 Heifers 720 
Average 759 

Average daily ~il1...... :."'.10 'j" -:;2~J04--+H""'i:;f,=,O'''-C2CJC7'---+--=2,=28=--
, Steers 2.41 

A~,,.r(1.'!e daily YlIlirll!' 
Begari silage .... "'~" .. 
Corn silage .................. I 
_Alfa.lfa hay ............... . 
Rolled barley ........... . 
Cottonseed meal ......... . 

Total feed required 
per ewt. gain...... . ... 

Feed cost per cwt. 

12.7 
4.53 
6.06 

1112 

$7.44 

Purchase prire cwt.. ... ! $ 7.44 
Initial cost per calf.. I 25.28 

Feed CJ-st per calf. ...... 28.10 
Total cost per calf... ... 55.55 

Selling price cwt... ... 8.65 
Returns per calf... 59.57 

I . .l.,.verage 2.29 

, 

12.9 
4.76 
5.06 
1.01 

, 1108 

I $7.14 

$ 7.44-
25.14 

27.55 
54.85 

8.65 
60.10 

Heifer~ 
Steers 
Average 

Heifers 
Steers 
Average 

11.34 
5.21 
1,04 

744 

$6.60 

$ 7.44 
24.55 
27.09 
25.82 

27.18 
53.85 
56.49 
55.17 

8.65 
Heifers 59.79 
Steers 66.25 

=c-:---_~ ___ I--"-;:;,-+-:-;:;_+A~v:,~,~ag~,:,,::~.02 
Profit per calf............... 4.02 5.25 Heifers 5.94 

Steers 9.7(, 
Average 7.85 

Necessary margin ...... . ,63 .45 Heifers .35 
Steers .07 
A"eraQe .13 

Cost of feeds per tOIl. 

12.9 

5.14 
6.07 

1055 

$ 7.44 
26.57 

28.58 
57.38 

8.65 
63.76 

6.38 

,34 

Rolled barley .................................... $35.00 Sihge ....... " ......................................... $ S.OC 
Cottonseed mea1... .. __ ......................... 26.00 Alfalfa lmy. ....................................... 8.00 
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STEER CALVES VERSUS HEIFER CALVES 

One lot of heifer calves, one of steer calves, and one of steer and 
heifer calves mixed were fed in the 1926~27 trial as a further study of 
the comparative feeding qualities of steer and heifer calves, which was 
started in the preceding trial*. The heifer calves in lot 1 and steer 
calves in lot 6 were each fed a ration of alfalfa hay, silage, and rolled 
barley, the heifer calves receiving corn silage and the steer calves hegan 
silage.t The steer and heifer calves in lot 5 were fed a mixture of 
barley and cottonseed meal with alfalfa hay. The results are given in 
table IV. 

Comparison of lots 1 and 6 shows a slight advantage of the steer 
calves in the rate of gain and feed required to produce 100 pounds of 
gain. The steer calves returned a profit of $2.36 more per head and 
required a necessary margin per 100 pounds of 34 cents, the heifer 
calves requiring a margin of 63 cents. The heifer calves acquired a 
marketable finish fully two weeks earlier than did the steer calves. 

No apparent adverse effect~ resulted in feeding the steer and heifer 
calves together in lot 5. Check lots were not available to afford a direct 
comparison. However. the high i1.verage daily gain of 2.41 pounds 
made by the steer calves and the gain of 2.17 pounds made by the heifers 
in the mixed lot correspond favorably with gains made by steers and 
heifers when fed separately. Similar results were obtained in the 
preceding triaq 

From the results of the above comparisons and the 1925~26 test it is 
concluded that steer calves made slightly greater and more economical 
gains than did heifer calves. 

THE ADDITION OF A SIMPLE MINERAL MIXTURE TO A 
RATION OF ALFALFA HAY. HEGARI SILAGE. 

A ND ROLLED BARLEY 

In a preceding trial (l925~26) it was observed that calves fed a ration 
of alfalfa hay, com silage, and rolled barley manifested an appetite for 
what appeared to be mineral matter. On weighing days in particular 
when turned out of their lots the calves would immediately start licking 
tIp soil. No other symptoms indicating a deficiency in the ration were 
noticed. In the trial following this observation, two lots of steer calves 
were fed rations of alfalfa hay, hegari silage, and rolled barley, adding 
to one a mineral mixture of equal parts steamed bone meal and finely 
ground limestone. 

lIAriz. Exp. Sta. Bu1- 116. 
tSee description of feerts. 
tArix. Exp. Sta. Bul. 116. 
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TABLE V.-THE ADDITION OF A SIMPLE MINERAL MIXTURE TO A 
RATION OF ALFALFA HAY, HEGARI SILAGE 

A ND ROLLED BARLEY. 
(One trial, 1926--27,) 

Lot number Lot 6 Lot 7 

Steers Steers 
Animals used ........................... _ ............... . 12 12 

Average initial weight... ... 357 357 

Average final weight... ................... .. 768 763 

Average daily gain ........................................ .. 2.28 2.24 

A~'e!'Clge dail:,.' /"alion: 
Hegari silage ............................................. .. 12.9 12.3 

Alfalfa bay ............................................... .. 5.14 4.92 

Rolled barley .......... .. 6.07 6.05 

Minerals .................................................. . I .065 

Total feed required per cwt. gain .............. .. 1055 I 1041 

Cost cwt. gain ........................................ .. $6.96 I 
~~-

$7.21 

Purchase price cwt .................. . $ 7.44 $ 7.44 

Initial cost per calL. ......... 26.57 26.74 

F~"=d~'=o~"~p~'~,=~=l=f.= ... = ... = ... = ... =. = .. ~ ... = ... = ... = ... = ... =. ~===f--~=28~.=58~~-+~~29~ ... :,1O'-_ 
Total cost 'Per calL......... ................................... 57.38 58.Q9 

Selling price cwt ................................................ .. 8.65 8.65 

Returns per calf ............... .. 63.76 63.36 

Profit per calf ....................... . 6.38 5.27 

Necessary margin ............................................ .. .34 .49 

Cost of feeds per fOH; 

Rolled barley .................................... $.35.00 Silage ............................................. _ .... .$ S.OC 
--lay........ ............................................. 8.00 Minerals (ewt.)... .............................. 8.4C 

It will be observed in table V that the results of both lots are practically 
identical. The addition of one ounce per hean daily of the mineral mix
ture did not improve the ration, the added cost proving unprofitable in 
this trial. 

ROLLED BARLEY VERSUS CRACKED HEGARI 

Two lots of steer calves were each fed for for two trials rations of 
alfalfa hay, hegari silage, and cottonseed meal supplemented \vith rolled 
barley and cracked hegari, respecth'ely. Each grain was fed in the 
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proportion of four parts to two parts of cottonseed meal. A comparison 
of the average of the results of these two lots for the two trials in table VI 
reveals no difference in the feeding values of these two feeds. The 
average daily gains for both lots were identical in each trial and the 
difference in the amount CJi feed to produce 100 pounds of gain was less 
than 1 percent. Any difference betwen the costs of barley and hegari 
should determine their relative vahle to the feeder when fed with alfalfa 
hay and cottonseeel meal. 

TABLE VI.-ROLLED BARLEY VERSUS CRACKED HEGARI. 

(A\'erage of two trials, 1927-28, 1929-30.) 

Lot number Lot 6 I Lot 7 

Steers 

I 
Steers 

10-12 10-12 Animals used .... _ .... 

444 

i-
44J 

812 811 

Average initial weight-. 

Average final weighL. .. 

Average daily gain ...... _ .................... __ ._._ ....... _ ..... . 2.05 2.05 

Alfalfa .hay ............... __ .......... __ . __ ........................... . 13.2 13.1 

Rolled barley .. _._ .... _ ...... . 3.76 

Cottonseed meaL ..... . 1.87 1.88 

Cracked hegarL. ......... . 3.77 

Total feed required ...................... ___ ........ . 919 917 

Feed cost per cwt. gain ...................... _ ... . $8.83 $9.01 

FINANCIAL STATSM£NT 

Purchase price cwt. ......... _ ... $10.05 i $10.05 , 
Initial cost poe calL ............ ... _ ............ _ .. 44.62 i 44.52 

F,oI cost poe calf .... _ ...... _ ..... 35.19 3521 

ToW cost poe calL .............. 82.41 I 82.31 

Selling price cwt ........... _ 11.65 I 11.65 

Returns po< calf ...................... __ ... _ .... _ .. 90.R7 I 90.75 

Profits poe calf._ .................. .................. 8.46 I 8.44 

Kecessary mar!?in ......... ....... -......... .52 I .52 

Cost of feeds per tOll: 

~olled barley ................... ___ ................ $39.50 Cracked hegari... ................................ $40.OC 
Cottonseed meal ....... __ .......... _ .... _ ........ 34.50 Alfalfa hay._ ................................... __ .. 13.50 
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THE PRACTICABILITY OF FATn:NING HIGH-GRADE 
CALVES IN ARIZONA 

With a ready outlet for fat calves on the baby beef order both locally 
and 011 the California markets and a plentiful supply of feeder calves 
to draw upon, the advisability of finishing calves in Arizona for market 
is reduced to a consideration of feed costs. It is recognized that young 
stock will make more efficient and economical gains than will older cat
tle. However, they require a longer period to fatten and calves as a 
rttle cost more per 100 pounds. Mature cattle will make greater daily 
gains, reach a marketable finish more quickly, and require less feed 
per 100 pounds live weight than do younger cattle. 'There is less risk 
in feeding young cattle, yet the opportunity to make large profits is 
greater with older cattle. 

The prevailing high cost of grain feeds above the level of corn belt 
prices is the principal factor curtailing extensive calf-fattening opera
tions in this State. Calves require grain in the fattening ration, hence 
the preference by feeders for yearlings and older cattle which are fat
tened on roughage and cottonseed meal generally to the exclusion of grain. 

Prime condition in baby beef which can be attained only by heavy grain 
feeding is not an absolute market requirement for this class of cattle 
in our southwestern markets. Young cattle weighing a minimum of 750 
pounds with a moderate degree of finish are acceptable for slaughter in 
the baby beef class. The discriminating market that pays a fair premium 
for highly finished young cattle is not yet available to Arizona feeders. 

The various rations fed in the calf-feeding trials in this series of tests 
have produced a finish satisfactory to local and California buyers. It is 
believed that the allowance of concentrates approximates the minimum 
allowance essential for producing the necessary gain and finish. The 
relative merits of the several rations fed have been discussed in groups 
according to the particular objective of their comparison. A complete 
summary of these results except those of the supplementary studies are 
shown in table VII. The results shown for lots 1, 2, 3, 4, 5, and 8 are 
an average of three trials and those for lots 6 and 7 are an average of 
the results obtained in two trials. 

All lots returned a profit over the period of the tests taken as a 
whole, representing the winter feeding seasons of 1926-27, 1927-28, and 
1929-30. The average feed costs are shown at the bottom of the table. 
In determining the net returns, labor costs were not charged and no 
credit was given for the manure. Lots, 3, 4, 5, and 8 were the most 
profitable of all the lots, showing a net return per calf of $7.67, $7.58, 
$9.08, and $10.68, respectively. Had steer calves instead of heifer calves 



TABLE VII.-SUMl'IfARY OF RESULTS OF CAUq;'EEDING TRIALS. (Lots 1, 2, 3, 4, 5, S-average of three trials, 1926-27, 
1927-28. 1929-30: lots 6 and 7-averaJ!:e of"two trials, 1927-28, 1929-30.) 

Lot number I II 

Heifers Heifers 
Animals Ilsed. ................................. 1r~12 10-12 
Average initial weil!;ht. ............... 379 3&i 
Average final weight... ........ 734 744 
'rotal gain .................. 355 358 
Average daily gain ....................... 1.97 1.99 

A"emge daily ration' 
Hegari silage.. ....... . ............... 13.71 13.83 
Alfalfa hay ................................... 5.67 5.81 
Rolied barley ............................... 5.78 4.81 
Cottonseed meaL ............................ ...... .96 
Feed required pcr r1(·t. gail!: 
Hegari silage ... ...................... 698 700 
Alfalfa hay ................................... 290 295 
Rolled barley .......................... .-.... 293 243 
Cottonseed meal. .................... .- ..... 49 
Cracked hegarL. ............................ 
Total feed required ....................... 1,281 1,287 
Feed cost cwt. gain .............. $9.22 9.10 
Purchase price cwt .... 9.25 925 
Cost cwt.--start experiment ........ 9.18 9.18 
Co~t calf-start experiment .......... 34.79 35.43 
Feed cost per calL .................. 32.44 32.10 
Interest 8% ................................. 1.58 1.58 
Marketing cost. ........................... .73 }' 
Total cost per calf ......................... 69.54 69.84 
Selling price cwt ............................ 10.65 10.65 
Returns per calf .......................... _. 75.05 76.04 
Profit per calL .................... " ..... 5.51 620 
N'ecessary margin cwt .................. .69 m 

*Average feed costs for 3 years used ill other lots. 
tCracked hegari. 

III 
--

Heifers 
10-12 
3&i 
757 
371 

2.(16 

14.08 
6.04 
3.87 
1.93 

687 
296 
188 

94 

1265 
8.71 
925 
9.18 

35.43 
31.99 

1.61 
.7.1 

69.76 
lO.65 
77.43 
7.67 

.42 

IV V VI VII 
. _. 

Heifers Steers Steers Steers 
10-12 10-12 10-12 1()...12 

384 411 444 443 
751 005 812 811 
357 394 368 368 

2.04 2.19 2.05 2.05 

14.16 
ii.ij 6.16 13.17 13.07 

2.90 4.87 3.76 3.77t 
2.'" .9l! 1.87 1.88 

696 
304 5&1 643 640 
142 223 184 
141 45 92 92 

185 
'283 8\3 919 917 

8.69 8.47 *8.83 *9.01 
9.25 9.25 10.25 to.25 
9.18 9.18 10.05 10.05 

35.25 37.72 44.62 44.52 
31.52 33.\17 35.19 35.21 
1.60 1.72 1.30 1.78 
.73 .73 .30 .30 

69.10 73.24 82.41 RZ.31 
10.65 10.65 11.65 11.65 
71'i.68 82.32 90.87 ro.75 
7.58 9.08 8.46 &44 

.42 .30 .52 .52 

Costs of feed per ton: Rolled harley, $38; cottonseed meal. $32; alfalfa hay, $12: silage, $5.50; cracked hegari, $40. 

VlII 
---

Steers 
10-12 

413 
793 
300 

2.11 

16.30 
6.93 
1.61 
324 

770 
330 

76 
154 

1,330 
800 
9.25 
9.18 

37.91 
30.14 
1.69 
.73 

70.47 
10.65 
81.15 
10.68 

.OB 

1)] 

'" '" ~ 
~ 
0-
'1 

~ 
~ 
" '" fi 
!;; 
::J 

" '" ~' 

'" 



F~lTT£.YING RA.VGE CALVES IN ARIZOi'-lA 629 

been fed in lots 3 and 4, a greater profit would undoubtedly have been 
realized. The rations fed in these four lots have produced the largest 
and most economical gains. There is little choice between them, though 
a preference would be made for the ration fed to lot 8, which produced 
the greatest profit. The feeder without silage will find the ration fed in 
lot 5 very satisfactory. The calves in this lot have made the greatest 
gains and returned a profit of $1.60 less per calf than lot 8. The heifer 
calves in lots 3 and 4 made identical gains and because of the greater 
proportion of meal to barley in the latter lot, the calves in this lot made 
slightly cheaper gains than did lot 3. 

No differentiation was made in the selling price of the different lots. 
The profits realized by the respective lots were made on a margin of ap
proximately $1.50 per 100 pounds. The calves in lots 4, 5, and B required 
necessary margins of, respectively, 42, 29, and 7 cents per 100 pounds 

TABLE VIII.-FEED COSTS PER 100 POU~DS EACH 30-DA Y 
FEEDING PERIOD. 

(Average of three trials, 1926-27, 1927-28, 1929-30.) 

Lot Period Period Period Period Period 

I 
Period 

No. [ II [[[ [V V V[ Average 
-

[ $5.21 $7.59 $9.47 $10.28 $11.18 $13.27 $9.50 
[[ 5.04 7.34 9.21 9.76 11.48 12.87 9.2S 

[[[ 5.07 6.99 Q.31 9.20 10.19 12.55 8.89 
[V 4.95 723 9.38 9.13 9.18 11.76 &61 
V 5.21 7.32 8.53 927 9.12 11.52 &49 

.y[ 6.30 7.&1 10.05 10.73 10.70 13.()9 9.78 
·vn 6.46 7.86 9.:;3 10.45 11.38 12.94 9.77 
VIII 4.84 6.OS 7.87 K91 9.27 12.11 &17 

*Two tnals, 1927-28, 1929-30, and average of feed costs over correspondmg penod. 

to meet the costs incident to the feeding operation. It is reasonable to 
conclude from the foregoing results that the calf feeder will require a 
margin of $1.50 per 100 pounds on his calves to realize a profit. 

Reference to table VII will show the average amount and cost of feed 
required to produce 100 pounds of gain for the entire feeding period. In 
table VlIr are shown the feed costs for each successive 30-day period. 
Considering all of the lots as a whole, the cost increased with each period 
amounting to 132 percent in the sixth or last period more than the cost 
for the first period. The percentage cost increased for each period over 
the first period was as follows: Period 2, 30th-60th clay, 35 percent; 
period 3, 60th-90th day, 70 percent; period 4, 90th-12Oth day, 80 per
cent; period 5, 120th-15Oth day, 92 percent; period 6, lSOth-lBOth clay, 
132 percent. The percentage increase in cost of each period over the 
preceding period was as follows: Period 2, 27 percent; period 3, 27 per-
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cent; period 4, 8 percent; period 5, 8 percent; period 6, 30 percent. The 
foregoing figures indicate the rate of increase in the feed cost per 100 
pounds of gain that will occur when fattening calves under the methods 
followed in this investigation. A signficant point to observe in the costs 
for the different periods is the pronounced upturn of 30 percent in the 
last 30-day period. This points to the impracticability of prolonging the 
feeding period more than 180 days. The feeder should take stock of 
his costs toward the end of 150 days of feeding when the calves, par
ticularly the heifers, begin to acquire a marketable finish. 

The dressing percent of the individual lots was obtained only for 
the 1929-30 trial. The heifer calves in lots 1, 2, 3, and 4 gave an 
average yield of 61.03 percent and the steer ca1ves in lots 5, 6, 7, and 8 
dressed 59.41 percent based on the warm weights. The variation in 
the yield among the heifer lots did not exceed .7 of 1 percent and .8 of 
1 percent in the steer lots. These records indicate the fairly high and 
uniform finish produced on high-grade range calves fed for a period 
of 180 days. 

SUPPLEMENTARY OBSERVATIONS 

THE AMOU::-l"'r OF CO'!"I'O::-l"SEED MEAL THAT CAN BE SAFELY FED 
IN THE CALF-FATTENING RATION 

One odd lot of two steer calves in the 1926-27 trial and another of 
two steer calves and two heifer calves in the 1927-28 trial were fed alike 
to observe the maximum tolerance of 6- to 8-month-old calves for 
cottonseed meal when fed with alfalfa hay, rolled barley, and hegari 
silage. The more liberal use of cottonseed meal in cattle-feeding rations 
in Arizona is not in accordance with feeding practices advocated in 
the eastern and midwestern sections of the country. 

Because of its abundant and comparatively cheap supply, local feeders 
have reported favorable results with amounts that had generally been 
recognized as hannful to the health of the animals. Some light on this 
problem is shown in table IX. 

The calves were managed and fed in the same manner accorded the 
other lots. The hay and silage were full-fed, the rolled barley and 
cottonseed meal allowed in equal parts for the first half of the trial. 
The barley was then gradually withdrawn and the cottonseed meal in
creased. The barley was omitted from the ration for the last 65 days 
of the trials. A maximum daily consumption of 9 pounds per head was 
attained without any disturbing effects. The calves consumed an average 
of 4.5 pounds of cottonseed meal and 1.33 pounds of barley per head for 
the period of the trials. Their average daily gail! of 1.96 pounds at a 
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TABLE IX.-THE AMOUX'f' OF COTTONSEED MEAL THAT CAN BE 
SAFELY FEn IN THE CALF-FATTEKING RATIO:\!". 

Lot number
Animals used ........ 

(Average of two trials, 1926-27, 1927-28.) 

Average initial weight... ....................... . 
Average final weight.. ...... . ......................................... . 
Average daily gain........... . ................ .. 
Average daily ration: 

IX 
3 

365 pounds 
718 pounds 

1.96 pounds 

Hegari silage..................................................... ................ ..................... 13.0 pounds 
Alfalfa hay............................................................. ................... 4.48 pounds 
Rolled barley............................... ......... ...... ... .. .... ..... . ...... 1.34 pounds 
Cottonseed meaL .................... _ ............. _....... ........................ 4.49 pounds 

Total feed consumed per cwt. gain ......................................... 1,190 pounds 
Peed cost per cwt. gain .......................................................................... .$ 7.S0 

Financial statement: 
Purchase price per cwt. ............................................... _ .......................... . 
Initial cost per calf ................. _ ...................................................... .. 
Feed cost per calf........... ........................................ . .................. . 
Total cost per calf ................ ." ................................................ .. 
Selling price cwt... ...................... ......................... .. .................... . 
Returns per calL ....................................................... .. 
Profits per calf..................... . .................. . 
Necessary margin. .. .......................................... . 

Cost of feeds per ton: 
Rolled barley .............................................................................................. $ 
Silage ................................................................................................... .. 
Cottonseed meal. ........ ........ .. .............................. .. 
Alfalfa hay .............................................................. . 

8.02 
29.04-
26.38 
57.43 
10.33 
71.20 
13.77 

.31 

37.00 
5.00 

30.00 
10.00 

feed cost of $7.50 compared favorably with the results of the other lots 
fed the same period, 1926-27 and 1927-28. 

The results would indicate that the class of cattle fed in these trials 
will consume a high proportional allowance of cottonseed meal with no 
disturbing effects when fed with silage, alfalfa har, and rolled barley. 

SILAGE IN CALF-FATTENING RATIO),'" 

The plan of this series of calf-fattening tests did not include a direct 
comparison of the economy of rations with and without silage. VVhile 
both were fed, the animals were not of uniform sex in the respective 
lots or minor differences existed in the amount of concentrates in the 
rations. In certain designated respects comparisons of rations with and 
without silage were afforded which merited consideration. Reference is 
made to the results in tables III and IV. 

It is possible to compare a silage ration as fed in lot 2 with a no-silage 
ration fed in lot 5, table IV, "With respect only to the average daily gains 
made by the heifer calves of the two lots. With both rations differing 
only in regard to the silage, but the calves in lot 5 being both steers and 
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heifers, the only measure afforded for comparison was the average daily 
gain of 2.14 pounds made by the heifer calves in lot 2 with the gain 
of 2.17 pounds made by the heifer calves in lot 5. The similarity of 
their respective gains indicates that silage does 110t add to the nutri
tional value of the ration of alfalfa hay, barley, and cottonseed meal as 
fed in this trial. On the basis of the amount of feed required to pro
duce 100 pounds of gain, 2.3 pounds of silage replaced 1 pound of 
alfalfa hay. Because of the sex difference of the a11imals in the two lots, 
the replacement value of silage as above determined is 110t accurate. It is 
in line, however, with the results obtained in a calf-fattening test in 
1925-26 by Guilbert of the California Station. It was found in this 
experiment that 2.0 to 3 pound;, of corn silage replaced 1 pound of 
alfalfa hay on the basis of the feed required for 100 pounds of gain. 
The silage was added to rations of alfalfa hay and barley and alfalfa hay, 
barley, and cottonseed meal. 

The results of the two lots of steer calves in table III are comparable 
in showing the relative costs of a ration including silage and One without 
silage. Reference is made to the discussion of results in table III. The 
silage-fed calves brought a greater net return but not at a sufficient mar
gin to make silage an essential to the calf-fattening ration. A comparison 
of the feed requirements of the two lots shows that 2.1 pounds of silage 
were equivalent to 1 pound of alfalfa hay. The smaller amou.nt of 
concentrates fed to the silage lot may account for the rather high re
placement value of silage with alfalfa hay. 

THE EFFECT OF IMPAIRED GROWTH UPOK THE .\B1LJTY OF 
YEARLING CATTLE TO FATTEN 

The use of yearling cattle instead of calves in the 1928-29 trial makes 
it a study apart from the calf-feeding series. Calves not being available 
for this trial, cattle of yearling age were procured. They were as a 
whole above the average quality of range cattle but were in "drouthy" 
condition, having come from a drouth-stricken range where they had 
undergone a setback in growth. Their average weight at the beginning of 
the test was 460 poullds per head exceeding only by 60 pounds the 
average of the beginning weight!> of the calves ill the three calf-feeding 
trials. 

The identical plan of the latter two calf-feeding trials was adopted. A 
corresponding alIotment of the animals was made, heifers being used in 
the first four lots and steers in the last four. In lots 1,2, and 5 there 
were nine animals each and ten in the othel."" lots. The rations and method 
of feeding in the calf-feeding trials were likewise duplicated. The re
sults are given in table X. 



FATTEXLYG RAXGE CALVES LV ARIZQA'A 633 

The cattle as a group were not vigorolls feeders and manifested a 
stinted capacity for feed throughout the test. A comparison of the 
results of the one trial with this dass of yearling cattle, with an average 
of the results of the three calf-feeding tests is afforded in tables X and 
VII. The yearlings taken as a group were fed 10 percent more rough
age, made a I3-percent smaller daily rate of gain and required 23 per
cent more feed to produce 100 pounds of gain compared with an average 
of the results of the three calf-feeding trials. 

In lots 5, 6, and 7, receiving rations of alfalfa hay, rolled barley, and 
cottonseed meal, half of the animals mere attacked 'With chronic cases 
of bloat. One of the steers in lot 7 died and one steer was taken from 
each of lots 5 and 7. The bloating was checked upon the addition of 
silage to the ration during the last 61 days of the test. One heifer in lot 
3 died from an acute attack of bloat. 

Similar trouble was encountered in the corresponding lots with calves 
in the calf-feeding trials but only to a minor extent. Fewer of the 
calves were affected and individual cases of bloating were not so severe. 
More trouble was encountered with bloating in lots 6 and 7 than in lot 5. 
Barley and hegari respectively fed in the proportions of four parts each, 
with two parts cottonseed meal composed the concentrate mixture in 
lots 6 and 7, while lot 5 received five parts barley and one part cotton
seed meaL The calves fed silage were not troubled. In a report of the 
results of a feeding trial with yearling steers at the Montana Station, 
Vinke and Pearson commented as follows with regard to bloating trOu
ble: "In some of the trials conducted at this station serious difficulties 
have been encountered with so-called 'barley bloat.' When steers fed 
on a ration of barley and alfalfa are increased up to 7 pounds per head 
daily they often start to bloat and continue to bloat until they are on 
full feed, when the trouble prctically stops except for a small percentage 
of steers which have become chronic bloaters." The cattle fed hegari 
were troubled equally as much with the chronic bloating as the barley
fed animals in lot 6. The maximum daily allowance of barley and hegari 
was 5.36 pounds and 2.64 pounds of cottonseed meal fed to lots 6 and 7. 
In lot 5, where the least trouble with bloating occurred of the three 
affected lots, a maximum of 6.67 pounds of barley was fed with 1.33 
pounds of meal. 

The consistent and pronounced sub-average reaction of the cattle to 
the various rations fed in this trial is in accordance with the natural 
behavior of young cattle whose growth has been seriously impaired. 

The substitution of different portions of the barley allowance in the 
hay-silage rations fed in lots 1 to 4, inclusive, produced the same results 
as were obtained in the calf-fattening tests. The replacement of one-



TARLE X.-.'\ SUl\IM:\RY Of' 'tHE RESULTS Of' FATTENING YEARI,TNG Cf\'l'TLE WTJOsrt 
GROWTH HAD RBEN RETARDED. 

(One trial Octoher 23, 1928, to April 21, 1929-Per hear! basis, 180 days.) 

Lot I II III IV'V VI VII 
Heifers , Heifers Heifers Heifers I Steers Steers Steers 

VlI1 
Steers 

Animals used............... ............. ....... -9- -1--9 10 10 I 9 10 10 iu 

Average initial weight... ... _.-=~·_~.~:::-::- 443--- 456 455 454 i 468 471 . 472-- 465~--
--t--~ 

Average final weight..... _. __ ~~. __ --'flJ__ 783 787 .. __ I 797 ~ .. _._ 791 778 

Total gain. . .. -_.. ..... 308 I 304 328 333 329 337 319 313 
, .. ---_ .. _--- - 1 82-.-r------i-... s 1 . -

A,erage dally gam ..........• _ .. _._ .... _... 1.71 _ 1.69 . .8., .83 1.87 1.78 1.74 

AVI!1"Uge dail~,. ralioll; I 
Rolled barley .................. __ . 6.09 __ . 5.05 4.01 3.\)3 5.01 ~:tos .... ::. I I.&)4 

Cracked hegari I 3 96 ~__ ----- ---- - --~ 

Cottonseed meal ................. _...... 1.01 2.00 3.0.3 1.01 203 1 98 349 

Alfalfa hay............. ................ 6.27 , __ 6.:.~:... 6.80 _.~.~1. "11:86- - 1.1:01 ! 10.53 __ -7."19 

Hegari silage........... 15.89 I 16.51 16.29 17.15 4JJ4t 444t I 466t 17.35 

Feed r,.q!lircd p,., cwl. go;u; 

Rolled barley......... ~ __ ~1_.:.3S~7 ___ 2,,99'--__ ~ ___ 1 164 273 217_-+--=------1 
~:::::e:e::~;::.: .. ::m........ ro ~.~ ~--.- 55 ~'~'-1-~~ .- '200---

:~:::: :~:~:....... . ................ - :~~ :~: ~::-=~~~ ___ . :: ~: 1:---- -:---
103 

'I'otal feed required...... '_11655--- 1735 \159511635 1195 1 1154---1 11m 11709 

Cost per cwt. gain ...... _. .. $14.53 $r-4~r $13~-1 -r $13.65 I $13.78 $13.10 I $14.28 f"$iJ.66 

11! 

"' " ~ 
" ;;; 
" -; 
V; 

;: 
::! 
a 

" '" ~ 
<-
'" 
~ ,. 
" ~ 



TABLE X.-FIN.,NC/Ar, STA'n;MJ!N't. 

-----
Lot I II I!I IV V VI I VII 

- -1--$12:30 I $12:30 Cost per cwt. start experiment. _ $12.30 $12.30 $12.30 $12.30 $12.30 
---

Initial cost per head .... _ ...... _ 54.49 56.09 55.97 55.84 57.56 57.93 I 58.rxi ---_.-
Feed cost per heacL 44.75 45.39 44.64 45.45 45.34 44.15 I 45.55 

-- ~---. -
Interest ..... ------- ---_._--_ .. __ ._-_._--_._- 2.18 2.24 2.24 2.23 2.30 2.32 2.32 

Marketing cost.. ... -_ .. _-_ ... _------_._- .60 .60 .60 .60 .60 .60 .60 
102.02-

--._ .. - f- i03."45-Total cosL ........ _ .......... _._. _ .............. 104.32 104.12 105.80 105.00 HJ6.53 

Sel!ing price ....... __ ......... _ ... _ .. __ 12.60 12.60 12.50 12.60 12.60 12.60 12.60 -- ----- -. 
Returns per head ......... __ ........ __ 9O.n 90.34 9).97 93.87 99.67 97.65 98.03 .---- -t-----,-~~ Loss per head ...... _ .. ___ ...... _ ..... ___ 11.30 13.98 12.48 1025 6.13 7.35 I 8.50 --------
Necessary margin .. ________ .. ____ . ___ 1.87 2.25 I 2.03 1.68 1.08 I 1.25 I 1.39 

Feed cost per ton: Rolled barley, $<10; cracked hegari, $48; cotton~eed meal, $35; alfalfa hay, $20: hegari silage, $8. 
*Fed last 90 days. 
tFed first 12 and last 61 days. 

I VIII 

$12.30 

57.20 
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third to one-half of the barley gave a greater net return than the straight 
barley or :live parts barley and one part meal mixtme. A comparison of 
the barley~cottonseed meal mixtures of S~l (lot 5) and 4-2 (lot 6) fed 
with alfalfa hay revealed a slight advantage of the latter mixture. In 
the calf-feeding trials the 5-1 mixture gave more favorable results. 

Rolled barley was slightly superior to cracked hegari though no dif
ference was shown in their comparative feeding value in the calf-feeding 
tests. 

The ration of alfaHa hay, hegari silage, and cottonseed meal supple
mented with rolled barley during the latter half of the feeding period 
which was productive of the most economical gains in the calf-feeding 
trials was slightly excelled by the alfalfa hay, barley, and cottonseed 
meal ration fed to lot 6. This can be attributed to the inability of the 
cattle to consume more of the bulkier ration. 

SUMMARY 
High-grade range calves weighing 375 to 450 pounds can be fed to 

gain at least 2 pounds per head daily at a feed cost of aocmt $9 per 
100 pounds of gain. They can acquire a satisfactory market finish ill 150 
to 180 days and return a profit on a margin of $1.50 to $2 per 100 
pounds, f. o. b. shipping point. 

Rolled barley and cottonseed menl were fed in proportions of 5-1. 
4-3, 3-3, totaling an average of 5.8 pounds per head daily with and 
without hegari silage. Alfalfa hay was fed to all Jots. In rations with 
silage, substitution up to one-half the barley allowance with cottonseed 
meal was made without materially influencing the rate and efficiency of 
gains and at a saving of 5.75 percent in the feed cost per 100 pounds 
gain. In rations without silage the barley-cottollseed meal ratio of 5-1 
proved superior to the ratio of 4-2. This ration of alfalfa hay, rolled 
barley, and cottonseed meal (5-1) was productive of the most rapid 
gains of all rations in the study and was exceeded only slightly in economy 
of gains by lot 8. 

No difference in the relative feeding value of cracked hegari and 
rolled barley was revealed in the two trials comparing these feeds. 

A ration of alfalfa hay, hegari silage, and cottonseed meal supple
mented with a limited allowance of barley during the latter half of the 
feeding period was productive of the most economical retums. 

Results obtained in the first trial of this series of tests substantiate 
the findings of a preceding trial, to-wit: 

a. The steer calves made slightly greater and more economical 
gains than the heifer calves, the latter aquiring a quicker 
finish. 

b. Feeding steer and heifer calves together did not prove ob
jectionable. 
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The addition of a simple mineral mixture to a ration of alfalfa hay, 
rolled barley, and cottonseed meal did not prove profitable nor were any 
beneficial results apparent. (One trial.) 

In a comparison of the results made by two lots of heifer calves in 
the 1926-.27 test fed a barley-cottonseed meal mixture (5-1) and alfalfa 
hay, the addition of silage to the ration did not affect the rate of gain. 

Observation made in the 1926-.27 and 1927-28 trials indicate that the 
class of cattle fed in these tests will consnme a high proportional allow
ance of cottonseed meal with no disturbing effects when fed with silage, 
alfalfa hay, and rolled barley. The average ratio of cottonseed meal to 
barley for the entire feeding period was 4 to 1. while during the last 65 
clay::; of the tests the barley was omitted from the ration and the calves 
were fed a maximum allowance of 9 pounds of cottonseed meal per head 
daily. 

The yearling cattle which had previously undergone a serions setback 
in their growth, fed in the 1928-29 test, consumed 10 percent more 
roughage, made a 13-percent smaUer daily rate of gain, and required 23 
percent more feed to produce 100 pounds of gain than the average of 
the results of three calf-feeding trials. 

Y Dung cattle fed a ration of alfalfa hay, rolled barley or cracked 
hegari. and cottonseed meal are liable to attacks of chronic bloating. 
?lrore trouble with bloating occurred among the calves fed the 4-2 grain 
and meal mixture than those receiving the 5-1 mixture. 

APPENDIX 

Following are the chemical analyses of feeds uqed in three of the 
four feeding tests. The analyses for the fourth period (1929-30) were 
not made . 

. \)JALYSES OF FEEns USED IX TRiALS-AIR-DRY BASTS-1926-27 
TRIAL BY H. V. STlHTH, AssrST.\NT AGRICULTUR-\L CHEMIST. 

(P b . ) ercentmfe a,lS 

I Carbohy-
Feed ~loisture '\sh Protein Fat 

L 
Fiber drates 

'!'J F.E. 
----- ----- -
Rolled 

1,arley 7.10 2.76 1256 264 6.46 68.48 
Cottonseed 

meal 5.53 6.84 45.50 5.78 2.09 33.26 

Hellari 11.00 1.34 4.f!7 1.85 1.44 79.50 
He~ari 

,ilage 625 754 6.75 200 16.49 60.97 
Corn 

,ila~e 7.00 6.48 6.87 2.17 2187 55.61 
.-\lfalf'L 

h,y 6.93 K99 16.06 2.22 25.86 39.94 
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ANALYSES OF FEEDS USED IN TRIALS-AIR-DRY DASIS-1927·28, BY 
H. V. SMITH, ASSISTANT AGRICULTURAL CHEMIST 

(Percentage basis.) 

:fI.foisture .-\sh 
, 
Prot~~jl~ Fat C. Fiher N. F.E. I 

Alfalfa I 
hay 4.29 8.G4 13.14 1.38 34.32 3&83 

Cottonseed 
meal 4.65 654 41.40 6.98 11.46 28.97 

Cracked 
Hegarj 7.59 1.99 8.74 3.20 1.46 77.02 

Rolled 
barley 6.38 2.93 10.38 2.86 3.94 73.51 

Hegari 
silage "t" 7.58 5.37 ! 2.40 27.14 48.62 

ANALYSES OF FEEDS USED T~ TRIALS-AIR-DRY B-\SlS-1928-29, BY 
1\1. R. ISAACSON, ASSIST,\)JT AGR!CULTUR.\L CHEMIST. 

(Percentage basis.) 

oc-;:-;-_!!. ~M~o~i;~t"~"".!I.--,.'~;~h_+~otein 1 __ Fat_+C~.,-,F~ih-,,-e,. +".C·. ~F,. ,E:.... .. 
Rolled I 

12.31 barley 9.03 2.64 11.00 5.29 
Cracked I 

hegari 10.22 1 1.61 9.81 13.20 2.26 
Cottonseed 

meal 6.61 4.415 41.62 10.57 9.03 

57.92 

62.9) 

21.21 
Alfalfa I I 

hay 8.36' 7.17 13.00 8.53 21.76 41.18 
~========.==~~==-~== 


