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Abstract:
Yearling Hereford steers were fed steam-rolled and dry-rolled barley with varying levels of hay and
two pounds of a protein supplement per head daily in two similar fattening experiments (trials I and II).

Hereford calves were fed steam-rolled barley, steam-rolled barley with molasses, and dry-rolled barley
during a wintering experiment and a fattening experiment. All steers received hay and a protein
supplement.

The weight gain of steers sired by performance tested bulls was compared with steers sired by untested
bulls.

Steers fed steam-rolled barley or dry-rolled barley plus two pounds of hay had the same average daily
gain during trial I; however, steers fed day-rolled barley gained slightly faster during trial II= Feed
consumption and feed efficiency were about the same for steers fed steam-rolled and day-rolled
barley= Het return favored the steers that received day-rolled barley= The performance of steers fed
steam-rolled barley plus molasses was similar to the performance of steers that received steam-rolled or
day-rolled barley= Steers fed an all-concentrate ration consumed less feed and were more efficient than
steers that received barley and hay= Average daily gain, carcass grades, and net returns were about the
same for steers fed an allconcentrate ration and steers fed barley plus two pounds of hay per head
daily= Steers fed five or six pounds of hay per head daily did not perform as well as steers that received
two pounds of hay or no hay= There was a significant difference (P<0.05) in average daily gain
between steers fed six pounds of hay and steers fed two pounds of hay per animal daily= The steers fed
five or six pounds of hey daily consumed more feed, were less efficient, and had a lower net return than
steers fed lower levels of hay= The average daily gain of steers sired by performance tested bulls was
significantly greater (P<0.01) than the gain of steers sired by untested bulls = These experiments
indicated that: (1) method of barley preparation did not significantly affect the performance of fattening
steers, (2) there was little difference in performance of steers fed an all-concentrate ration versus steers
fed a full feed of barley plus two pounds of hay, (3) steers fed five or six pounds of hay did not perform
as well as steers that received lower levels of hay, and (4) steers sired by performance tested bulls
gained significantly faster than steers sired by untested bulls =



EFFECT OF BARLEY PREPARATION AND ROUGHAGE LEVEL UPON THE

PERFORMANGE OF FATTENING STEERS

. by
LYLE LESLIE MYERS

A thesis submitted to the Graduate Faculty in pa,rtiai ‘

fulfillment of the requirements for the degree
of
MASTER OF SCIENCE
in .

ANIMAL SCIENCE

Approved:

Head, Major Department

Broee D

Chairman, Examining Committee

Loctdz _—

én% Division

MONTANA STATE COLLEGE
Bozeman, Montana

Angust, 1962




iii
ACKNOWLEDGMENTS

I express thanks to Dre' O. O, Thomas for his gﬁidance in conducting
the research'ﬁork and in the writing of this thesis. His help duri_ng my
graduate study is alse appreciated. 'Phanks is give t.o Dr. Do_Wo Blacl%-‘
- more and Dr., Kenneth Coering for their sug’gestions' in the preparation of
this mamusceript and to Dr. Ervin P, Smith for his help with the statistin
cal analysis. Appreciation is also expressed to Gary L. Cowman, a
fellow graduate student, who helped in the collection of the experimental
data.

I am especially grateful to my wife, Patricia, who made this work
possible through her sacrifices; work, and encouragement,.

I am thankful for my parents, Mr. and Mrs. James Eo Myers, who were
instrumental in the advancement of my education. ' .

Thanks is given to Don Taveriner,' Deer Lodge, Montana, who supplied
the certified steers.used in two of the experiments and to the Peter

Hand Poundation for furnishing Cellu-ade.




TABLE OF CONTENTS
INEEX T0 THE TABLESoooooooooqoooooocooowoooooaooeoooooavoooooooowoeooVii
INDEX TO QHE FIGUBESooooooooooooooooooo6ooooooobooooooqoooo&ooobgoqoooix

INDEX To THE APPMDIXOOOO00000‘000000000'000000000000‘000000OVO‘DOQ‘OOOOOOOOQx

. .
ABSTRACT 0 6000000000000000000006000000000000000600000000006000000600ao0KLl
INTRODUGTIONoooooooooeoooodoooeooooooéoooooooooéqbooooooooooiooooooooool
REWEW OF LITERAWREO‘OQO-OOOooooco000oo@“booooOooooooooo000000000000000002
. .
Ruminant Digestlonooooooooooooooooooooooooooooobooooooodoooaoooooog
cabehydIa$GSoooooooooonooobeoooooooooooooooooooooooooocoooooz
. .
Pr@telnsooooooooooooooooooooooooowooooooooqooooonooooooooodoos
v. o . '
ltamlnSooooooooooooooooooooopooooooeoooooooooooooéoooooooooo5
MlneralSoooooqoooooooooooooooooooooooodooooooooo00000000000005
. .
Volatile fatty aCldSooooooooooooooooooooooodoooeooooooooooooo6
> - .
FMutrient Requlrements of Pattening cattleooooooooooooooooooqoooooog
s
ProtelnSoooooooooooooooooooooooooooooooodoooooooooooobdoooooo9
s s R :
VitamlnSQooooboooooooqooooooooooooooooooooonoooooooooooooooulo
Mi 1 : 11
N8 Y8 18000000000000000000000000000000060000060000000000000009

Barleyooooooooooooooooooooooooooooooooooooooooonoooooooooooooooool2

PhySiGal Balance Of the Rationoooooooooooooooooooooodooooopooooool4

ancenxraxe-roughage Tati08000000000000000000000000000000000dD

Digestibilityaooooooooooooooooddoooboooooooooooo00000009060017
Carcass D&taoooooooooooooooooooaoooooooouooooooooooooooooooooooool9
Rumenitisoodoooﬁoooopooooooooooooaooooeoooooooooooooooooooool9
Certified Steersooopoooooooooopoooooooooooooooooooooodbooooooooooz2

PURPOSanoooocoooo'ooo‘ouooooboooooooooooooooooooooooooooo00‘00000000000624




Page
PROCEDUREDOOOO0000000000000000000000000000000000000000000000000000000325

t

Trlal IooooooooooooooooooooooooooooooooooooonobaoQoooooooooooooooz5

Pretrial procedureSoooo;),o'oqoooooooooooooooooo‘ooooo-ooooeooooo25
Treatments and experimental proeéduresaooooooooaooooooooooaQZS
.Trial IIOOOOOOOOOOOOOOOQ00000600000000000000000;0600000000000000027
Pretrial proceduTeSccoconcco00c0000600060000000000060000006000002]
Treatments and experimental procedufesooooooooooooooooooooo°28
Wintering Tri&loonooooobooooooooooo'ooooo‘ooooovoooooooooeooaoooooooz9
Pretrial ProceGuIeS:osoocs0000060000000000800000000000000000029
Treatments and experimental ProcedUTeSc.cccecsccco0000600000030
Fattening Trialooooooo;oooooooooooooooo;oaooooooooooo0000;000000032
Treatménts and exparimental prqeedHTQSooooo000000?000000000532
RESULTS AND DISGUSSIQNooooooooooooooooooooooooooooooooooooooooooooooOOB5
Trial Iooooooooooooooooooooooooooooooooooooooo_ooooooooooooooooooo35
Weigh‘t gainSoooooooooooooooocooooooooooooooooooo00000000000035
Feed Gonsumptionooooooo;ooooooooopoooooooooooooooooooo00®00038
Feed effi@ieneyoo;oooooooooooooooamooooooooooofooooooooooooo4o
Feed costooooooooooooooooooooooooooooooaooooooooooooooo0000040
Carcass da$a°°oooooo0000009oooooooooooooooooooooooooo000003041
'summa_ryoooooooooooooo‘ooo‘ooooooooocooooootoooooooooooooooooooo42
Trial IIoooooooooooooooooaooooooooooo‘ooooooooooooooonooooaooooooo43
Weigh‘t gains«:ooooooooooqooo‘ooooooooooooeoo‘ooo.oooooooeooooooo45
Feed consumptionbooooooooogoooooooooooooooooo,eooa.e.ooooeoo48

Fbed efficienGYOGOOOOOOOQOOODOOO000000000000@00000000000000948




© Page

Feed Costs‘;o.ooooooooooaooooo‘coocooooooooocoaooeoooooooooooc49‘

Carcass dataoooooocvooooonooooooooooooooo.o-ooooooooqooooooooo49

Sllmmaryeoooooo.ooamoooooooo"ooooorooeooooo‘eoooo‘oo\oqoooooeoo.ooo51

Gompa,rison of Trials I and IIao,o_oo'oooooooooo‘oooooo0960000000060051
Wintering Tri@locococoooco000000080000000 oooo06oo-o‘oo~o-oooo_o"ooo-o=o'o55

. s
Welght g&lns ©0000000000.000006000000000000000000O0000000O0'0,0000 056

. . . .
Feed Oonsumptlono-'o ©0°0'0 0 0 0 0°0 0.0:0 &G 0° 0 0:01010-0:0* 000 0°0 0:0°0/0:0:0'6:0°A 0 0°0 -0 60.

.Peed efficiency'o'a 000000000000000000C0.00 0:0-000-0°0-0'0 0°0°0'0 0.0-0:0-0'0 60

Feed co8t8cccocon 0-0:0:0°0/0:10'0 0-0°0 0 @ 0 00 © 6-0.0'0-0 0 0.0°0 0’0 0:0°0,0.0 0'0'0:0:0 0.0 -0 61

summmd 00 00.0-6 0 30 000 66+0 0 0:010°0 0.0-0 0-0:0.0:0 670:0-0° 0-0'C 0:0 0+0:0+0 O O D 6:0 ca0.0061
. * B
Fa.ttening. PTrialeoocoso000e6c0000000600000006000000000 © 0D 000G 007000 o-o-o6,1<
. . -
: Wen.gh‘b 881N8 0000 000000000006:00000.00'G0000000000000003000000.0 oob2
o ) 6‘,_
Feed Consumptlonov 000000 00007070 00 0:0°0.0 0:0:0 00 6 0 0.0:0:6 0.60 00 3 0.0 0 © 0-G ,6
-
- Feed efflelencyo 070 © 0.0"0'0 0'070.0 0'0 0.0 0:0 0.0:0:0°0 06 0:0'0 0-0:0 0 0-0:6'0:0:0 0 6’000 O 970

) . .
Feed COSBTY:000000000060000 0000000 0:0:0:00.00.0:060:6:08008°608.0000 0008 0‘7-1

. Ca,rcass 'Da:ta/e 0 070 0 0°0.0°0'0'0 0000000 00.000000060000000D000C'6.606000 0'071

’ Summmd 000000 0000060°906000000 000690000 06.0-0-03:0:00°6.0 060 000G 0 073'

SUW‘ AND GONGLUSIONSo 0" 010.070:6,0 00/0 000 0:00 0000000800000 0300G0C 0000000000 0‘75




Table
I,

1.
III.
Iv.

V.

VII.
VIII.
IX.

Xo

: xn;

XI1I.

XIV.

vii
INDEX TO THE TABLES
- Page
REQUIWS PER Pom OF GAIN;‘o'onooooooooooooooorod-ooooo'ooooyls

DESIGN OF TRIAL I (OCTOBER 15, 1960, TO MARCH 4,
1961; 140 DAYS)QO 0006000000 R00R000000000000000000000Q000¢90 00‘0'026

THE COMPOSITION OF THE PROTEIN SUPPLEMENT FED
STEERS IN TRIAL T AND TRIAL IIpo\'oeovooo-ooooorooofoogvoqo‘oqaoooqzs

CHEMICAL ANALYSIS OF BARLEY, HAY, AND SUPPLEMENT
FED STEERS IN TRIAL Iooooooopqop‘ooooooooogoooooooooo’ooooo_‘ooz?

DESIGN OF TRIAL II (JUNE 6; 1961, TO NOVEMBER 6,
1961; 153 'DAYS)oo-oooooooo_ouo,o“ul;o.o‘ooooooo,qo-o.ooooooooooocoooooo28

CHEMICAL ANALYSIS OF BARLEY, HAY, AND SUPPLEMENT

- FED' STEERS IN TRIAL IIoooooooooo-céq?9-.00oqgaooa'qoooooooooooo29

DESIGN OF THE WINTERING TRTAL (DECEMBER 30, 1960,

To MARCH'249 1961; 84 DAYSJ)OOOOOO00000000009.00@000.900‘00‘0O~0030

COMPOSITION OF FPROTEIN SUFPPLEMENTS IN THE
HINTERING 'THALOODOOO.OOQD‘OQODOO'?OVODOO00000;0‘00000000010017‘00'00331

COMPOSITION OF PROTEIN .SUFPLEMENTS FED STEERS

BURING THE‘FATTENING-WOQ.Ooooooooooooqo-oo.oa'ooooo00032

CHEMICAL ANALYSIS OF FEEDS FED STEERS ON FATTENING
TRIAI‘OOOO\OOQOOO0‘00_00000.00‘00000OOOOOOOO.DOOOOOOQOJO0000090'0_00_0‘34

SUMMARY OF WEIGHT GAINS, FEED CONSUMPTION, FEED
CONVERSION, AND FINANCIAL RETURN. FOR TRIAL I STEERS.ooso00036

AVERAGE CARCASS DATA FOR STEERS FED STEAM-ROLLED
AND DRY-ROLLED BARLEY WITH THREE LEVELS OF HAY

(TRIAL I)oeoodoooooooooonoooo’e.o‘onooooo'o‘ooo»onooooooooooeoo'oo42

SUMMARY OF WEIGHT GAINS, FEED CONSUMPTION, FEED
CONVERSION, AND FINANCIAL BETURNS FOR STEERS IN

TBIA.L IIOQDDODOOOOOOOOOOOOOOO,OOOD000‘00000000000000@000'10000044

CARCASS WEIGHTS AND DRESSING FPERCENTAGE FOR - STEERS

_FED STEAM-ROLLED AND DRY-ROLLED. BARLEY (TRIAL II)socococ0000050




XVII,
XVIII,

XIX.,

viii
Page

SUMMARY OF WEIGHT GAINS, FEED CONSUMPTION, FEED
CONVERSION, AND FINANCIAL RETURNS FOR WINTERING TRIALcoocoocooco0o5T

A COMPARISON OF AVERAGE DAILY GAIN AND CUMULATIVE DAILY
GAIN IN POUNDS BETWEEN CERTIFIED STEERS AND STEERS FROM
UNTESTED SIRES (WINTERING TRI-A:L)OOO00000000000000000000000000059

SUMMARY OF WEIGHT GAINS, FEED CONSUMPTION, FEED
EFFICIENCY, AND FEED COSTS FOR FATTENING TRIALcooocoococoocosooooobd3

AVERAGE WEIGHT AND GAINS OF CERTIFIED AND NON-
CERTIFIED SmRSOOOOOOOOOOOO000000000000000000000000000000000069

FINANCIAL RETURNS AND CARCASS GRADES FOR STEERS ON _
meNG E)CPERIM:ENTOQooooo;)oooooooooooooooooooooooo000000000072

CARCASS WEIGHTS AND DRESSING PERCENTAGES FOR STEERS
ON THE FATTENING TRIALOOO'OOOOOOOOOOOO0000000000000.0.000000000.0073




ix

INDEX TO THE FIGURES

- Figure ' Page

1.

2,

3o

4.

50

9

10.

11,

12,

Average Daily Gain Per Weigh Period for Steers

. -
in Trial I. ooouooooooooo_oooooooooooooo‘ooooooo_ooooooo‘oo"o.o00voo_0937

Cumlative Average Daily Gain Per Weigh Period for

. .
Steers in Trial Iooooo'oooooloooooooooooooqeooooooooooooooooo'00039

Average Daily Gain by Weigh Perio_d' for Steers in

N
Trial II'ooooooooooooop‘oooooooooooooooooo_oooooooooooooooooaoooo46

Cumulative Average Daily Gain by Weigh Period for
Steers in Trial IIooooooooo.oooooooooooooooo'oo~o'oooooooooooooooo47

-A Comparison of the Average Daily Gain of Trial I and

Trial II ‘Steemooooooooo-oooooooooopooooooooqooooooopqooooooooq§3

A Comparison of the Cumulative Average Daily Gain of
Prial I a,nd'l‘ria,l IT Steemooooooooooobo6ooooooq'ooooqooooooqoo54

Average Daily Gain by Weigh Period for Steers Fed a
Retricted Ration (Wintering Trial)oooo 60000000000300000000 90058

Cumulative Average Daily Gain by Weigh Period for
Steers on Wintering Trialooaoooooooooo'ooooooooaoooooooooooooqo58

Average Daily Gain by Weigh Period for Steers on
Fa.t‘bening. Tria,loooooooopooooooooo‘oooooooooooooooooooogoooobooq64

'Cumula,tive Average 'Da,ily-(}ain by Weigh Period for

Steers on Fa.ttening Trialoobooooaooooooooooooooooocooooooooo0065

A Comparison of Average Da2ily Gain by Weigh Period
of Certified Steers and Steers from Untested Sires
(Fa.ttening Trial,)ooooooooooooooooqoooooqoooooooooooo‘oooooooooo67

A Comparison of Cumulative Average Daily Gain by
Weigh Period of Certified Steers and Steers from
Untested Sires (F&ttening'Trial>oooooooooo0000900000000000000068




X

INDEX TO THE APPENDIX

" Appendix Table @ - _ . Page

I

II.

IIT.

IV,

Vo

VIiI.

VIII,

IX,

Xo

XIT,

SPECIFICATIONS FOR CELLUADE ADDED TO 'THE PROTEIN
SUPPLEMENT FED LOT 3 STEERS. DURING THE WINTERING
AND FATmING TRIALSOOOOOOOOOOOOOOOOOOOO00000000000000000000080

INDIVIDUAL INITTAL.AND FINAL WEIGHTS AND AVERAGE
DAILY ‘GAIN FORTRIAL I STmRSO‘OOO‘OOOOOOO'OOOOOOO00000r04000'0‘0_050-81

-ANALYSIS OF VARTANCE ON AVERAGE DATLY GAINS OF

S‘I'EERS FED STEAM-ROLLED AND DRY-ROLLED BARLEY WITH
TME LEVELS OF Hﬂooeooooooooooooooooooo0000000000000000000082

ANALYSIS OF VARIANCE ON AVERAGE DAILY GAINS OF STEERS
FED STEAM-ROLLED AND DRY-ROLLED BARLEY PLUS THREE
I-IEVELS OF HA.Y (THM’ II)O 0000000000000000000000000000000000082

AVERAGE DATLY FEED GONSUMPTION (FPOUNDS) PER STEER BY
WEIGE PERIOD FOR TRI‘AII I STERSOOOOOo0oo00000000000000000000983

.POUNDS OF FEED REQUIRED PER HUNDREDWEIGHT GAIN PER

STEER BY WEIGH PERIOD FOR TRIAL I STEERS 0 0 0 0.010.00.0:0 0 0-0.0 6 0.0 0 0 0.084

INDIVIDUAL INITIAL -AND FINAL WEIGHTS AND AVERAGE DAILY
G.AIN BY IIOTS FOR TMAI. II -STEERSO"OODODOOOOOO0000000000000000085

AVERAGE DAILY FEED GONSUMPTION (POUNDS) PER STEER BY
WEIGE PERIOD FOR TRI-AI‘ II STMRSO 000 (.)'D 0000000000000 0:.0.0-00000 086

POUNDS OF FEED REQUIRED FER HUNDREDWEIGHT GAIN PER
STEER BY WEIGH PERTOD FOR TRIAL TT STEERSo oo ooo0060e000000sed]

INDIVIDUAL INITIAL AND FINAL WEIGHTS AND AVERAGE DATLY
GATN BY LOTS FOR STEERS IN THE WINPERING TRIAL.ose 0000000000088

ANALYSIS OF VARIANCE OF AVERAGE DAILY GAIN OF CALVES

FED STEAM-ROLLED BARLEY, STEAM-ROLLED BARLEY. PLUS

MOLASSES, AND DRY-ROLLED BARLEY (WINTERING TRTAL)cooooocooeo0089

ANALYSTS OF VARTANCE OF AVERAGE DATLY GAIN OF
CERTIFIED STEERS AND STEERS FROM UNTESTED .SIRES
(WINTERING TRIAL)O000000000000000000000000000000000000000000089




xi

Appendix Table Page

XIII,

XVIIL,

XVIII.

XIX,

XXII.

-ANALYSIS OF VARIANCE OF AVERAGE DATLY GAIN OF

CERTIFIED STEERS AND STEERS FROM UNTESTED SIRES
(FATTENING TRIAL)ODOOOOOOOOOOOOOOOOOOO00000000000000000000000089

INDIVIDUAL INITIAL AND FINAL WEIGHTS AND WEIGHT '
GAINS OF STEERS FROM .DIFFERENT SOURCES (WINTERING TRIAL)0000009@

AVERAGE DATLY FEED CONSUMPTION PER.STEER BY WEIGH
PERIOD (WINTERING TRIAL)OOOOOOOOOOOOOO00000000000000000000000092

POUNDS OF FEED REQUIRED PER HUNDREDWEIGHT GAIN FER
STEER BY WEIGH PERIOD (WINTERING TRIAL)co000000000006600000000093

INDIVIDUAL INITTAL AND FINAL WEIGHTS AND AVERAGE DAILY
GAIN BY LOT FOR STEERS ON FATTENING TRIALbOOO0000~0000000000000'94

-A COMPARTSON OF AVERAGE DATLY GAIN (POUNDS) BY WEIGH

PERIOD FOR CEBRTIFIED STEERS AND STEERS FROM UNTESTED
gIRES (FATTENING inm-AI')OOOOO000{)000O()OOOC)OOOO()000000000000000095‘y

AVERAGE DATLY FEED CONSUMPTION (POUNDS) PER.STEER BY
WEIGH PEHOD FOR STEERS ON FA’FPENING TRIAIJOOOOOOOOOOOOOO00000096

POUNDS OF FEED REQUIEED PER HUNDREDWEIGHT GAIN PER

STEER BY WEIGH PERIOD (FATTENING TRIAL)cooco0000000006000000000097

- AVERAGE WEIGHT GAIN OF CERTIFIED STEERS AND STEERS

FROM UNTESTED SIRES (FATTENING PRTAL):o0000000000000000000000098

-AVERAGE WEIGHT GAIN OF CERTIFIED STEERS AND STEERS

FROM UNTESTED SIRES DURING THE WINTERING AND FATTENING

TRIA;LOOOOOOODOOOOOOOOOOOO000000000000000000000000000000000000100




xii-
ABSTRACT

Yéarling'ﬂbreférd steers were fed steam-rolled and dnf-rolled bariley
with varying levels of hay and two pounds of a protein supplement per head
. daily in two similar fattening experiments (trials I and II).

Hereford calves were fed steam-rolled barley, steam-rolled barley
with molasses, and dry-rolled barley during a wintering experiment and a
fattening experiment. -All steers received hay and a protein supplement.
The weight gain of steers sired by performance tested bulls was compared
with steers sired by untested bulls.

Steers fed steam-rolled barley or dry-rolled barley pius two pounds of
hay had the same average daily gain during trial I; however, steers fed
dry-rolled barley gained slightly faster during trial II, PFeed consumption
and feed efficiency wexre about the same for steers fed steam-volled and
dry-rolled barley. Net return favored the steers that received dry-rolled
barley. The performance of steers fed steam-rolled barley plus molasses
was similar to the performance of steers that received steam-rolled or dry-

rolled barley.

Steers fed an all-concentrate ration consumed less feed and were more
efficient than steers that received barley and hay. Average daily gain,
carcass grades, and net returns were about the same for steers fed an all-
concentrate ration and steers fed barley plus two pounds of hay per head
daily., -

Steers fed five or six pounds of hay per head daily did not perform as
well as steers that received two pounds of hay or no hay. There was a sig-
nificant difference (P<0.05) in average daily gain between steers fed six
pounds of hay and steers fed two pounds of hay per animal daily. -The
steers fed five or six pounds of hay daily consumed more feed, were leas
efficient, and had a lower net return than steers fed lower levels of hay.

The average daily gain of steers sired by performance tested bulls was
significantly greater (P<0,01) than the gain of steers sired by untested
bulls. '

These experiments indicated that: (1) method of barley preparation
did not significantly affect the performance of fattening steers, (2) there
was little difference in performance of steers fed an all=concentrate
ration versus gteerg fed a full feed of bharley plus two pounds of hay,
(3) steers fed five or six pounds of hay did not perform as well as steers
that received lower levels of hay, and (4) steers sired by performance .
tested bulls gained significantly faster than steers sired by untested
bulls,




INTRODUCTION

The fattening of beef cattle is increasing in importance in Momtana.
These cattle supply distant markets located in high population arsas as
well as local markets. The feedlof; operator must buy high quality cattle
at.a reasonable price and follow good mutrition practices if he is to com-
pete effectively on the market. Steers sired by Individual Performance
Record (IPR) bulls are preferred by many cattle feeders. .These steers
often gain faster than steers from untested sires.

There is an abundance of barley and hay produced in Montana and much
of it is used locally for the fabttening of beef cattle. Bscause barley is
commonly prepared in several physicsl forms, it is importa,nt to evaluate
these forms as to their relative fattening value. -

The level of hay to use in the ration is an important consideration
when fattening cattle, because it directly affects tﬁe energy value 6f the
ration. Early workers cencluded that hay was necessary in the ration of
the ruminant. MNore recent investigation has tended te disprove this
belief. It would seem that present day investigations should be designed
to study the fattening wvalue of rations with varying levels of hay and %o

learn more about feed preparation.




REVIEW OF LITERATURE
Ruminant Digestion

The ruminant, or cud-chewing animal, is a herbivore with a digestive
system especially adapted for efficient utilization of roughage. The
rumen and reticulum provide a favorable environment for bacteria and
protozoa which are important in the éigestion of cellulose (Rogers, 1958).
.Fhe microorganisms can also assimilate non—protein niﬁr@gen (NPH} with
the subsequent formation of  protein (Ehillipson; 1960). Rumen microoiganp
-isms decompose. the blant materials in the rumen into shoxéuchaiﬁed fatty
acids, principally acetic acid (Rogers9 1958), Ruminants can synthesize
vitamin K and most of the B vitamins, including thiamine, riboflavin, nia-
oin, pyridoxine, pantothenic acid, biotin, folic acid, and B, (Agarwalé,
1958).

Carbobydrates. Cellulose digestion is carried out mostly by iodo—
philic bacteria with the production of vblaﬁ?le fatty acids (VFA's) and
gases (Agarwala, 1958), Annison and Lewis (1959) suggested that a series
of~enzyme§ are involved in the hydrolysis of cellulose. Cellulases of the
bacterial cell cause the formation of eroded areas of cellulolytic mate—
rial. These ercded areas make it possible for the bacteria to fuxthei
degrade cellulose mater;alo

There are many factors that can affect the rate and degrse of-cellﬁu

lose digestion, According to Macleod and Marray (19%6), a combination of-

valine, leucine, and isoleucine is responsible for a strong-stimu1a$ion of*

cellulose digestion. Annmison and Lewis (1959) stated that, if a more
readily fermentable carbohydrate such as starch is added to the ration,

the degree of digestibility of dietary cellulose is reduced. Increasing

Pre——r T T=T===Tr ™ T
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-the total nitrogen in the ra,tipr; above one percent did not affect the
digestion of. cellulose. Thé extent of cellulose digestion is alse affeet:
ed by the age of the plant and the degree of lighification of the plant
fiber (Phillifson,' 1960).

Starch is fermented in the rumen with the production of wolatile
and non-volatile fatty acids. Starch digestion differs from cellulose
digestion as the rumen is not essential for starch utilization., Starch
is readily depolymerized to glucose by t;he.action of the digestive secre—
tions of the small intestine and is fgadily absorbed in the small
intestine, The fermentation of starch in the i“umen.is a slow and complex
‘process accompanied by multiplication of the micreoorganisms concerned.
The utilization of starch in the rumen is important in the maintenance of
a flourishing rumen flora (Annison and Lewis, 1959).

fx;oteinfseg During the first six hours after feeding, the predominant
rhenomenon occurring in the ruminant is the rapid digestion of proteins.
(Hale et al., 1947). Blaizot and Raynaird, in 1957, identified 17 amino
acids in the Men of' cattle 24 hours after a feed of lucerne hay. This
amount was less than was in the feed., However, it was concluded‘tha.t
amino acids were produced by microorga,nismso

A ration may contain nitrogen in two forms: protein nitrogen or non-
protein nitrogen (NPN}., Experiments have shown that urea and other NPN
sources in rabtions cbntainin‘g a small percentage of protein can be uged by
ruminants to supply a part of the dietary protein mquir;emento Miembia,;

-proteins may be metabolized from either dietary proteins or NPN. Microbial
I8




ly
protein and dietary protein ars attacked enzymatically ih the abomasum and
small intestine and are absorbed as polypeptides and amino acids in the
small intestine (Lewis, 19‘6,1)o The conversion of NPN to protein is
- retarded after a level of 12 percent protein is reached in the diet (Agar-
wala, 1958).
One important factor influencing the fate of protein in the rumen is
its solubility. With highly soluble ma:tze':c“:‘i.a,l9 thers is considerable
microbial degradation of protein with the production of ammonia. The
ammonia diffuse: into the blood stream and méy be converted to urea in the
liver é.nd- excreted. Some of the blood ammonia weturns to the rumen via
the saliva and may be resynthesized into microbial protein (Eeadg- 1960);
"The microorganisms pass out of the rumen and are digested in the abomasum.
Four-hundred four milligrams of dry microbial substance per 100 milli-
liters of liquor provide the animal with at least 180 grams oi; protein,
80 grams of carbohydrate, and .8 grams of ether extract daily (Thaysen,
1951). '

. Davis et al. (1957) bave shownl that the amounts of propionic,; valer—
ic, and butyr:i‘.g acids rose gignificantly with high (15 pefeent) protein
intake, The percent of acetic acid decrecased but the total amount of VFA
production increased sigr;ifiea,ntly when protein was increzsed.

Oyaert and Bouckaert (1961) conducted investigations of quantitative
aspects of food digestion in the rumen. They found that losses of nitro-

gen were significantly reduced by the presence of starch in the rumens
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At low protein intakes, rumen ammonia production was low, but there was an
increase in protein nitreogen in the.rumen showing that the bacteria can
use NPN for protein synthesis,

Vitamins. The adult ruminant dees not require B vitamine in the
diet, as these vitamins are synthesized by rumen microorganisms. 'Vita;
min X is also synthesized in the rumen (Annison and Lewis, 1959). The
reticulun is the major site of synthesis of thiamine, riboflavin, niacin,
-and pantothenic acid. Vitamin By, is synthesized in the rumen and the
cascum., All the other B vitamins are synthesized in the rumen. Absoxp;
tion of B vitamins occurs through the wall of the abomasum and small
intestine (Nutrition Reviews, 1956). “

Thaysen (1951) stated that the chief organisms concerned in vitamin B
synthesis ars iodophilic cecci. A definite relationship exigts between
the population of these organisms and the amounts of pr@tein§ and poly-
saccharides synthesized.

Aeeordiﬁg to Hollis et al. (1_254)Q the type of roughage fed had a
direct effect on the amount of B vitaming synﬁhesizgd in the rumen. When
a low quality roughage was fed, there was 1essisy@thesis of B vitamins,
The addition of alfalfa ash to a ration containing a low guality roughage
improved B vitamin synthesis,

The B vitamins, especialiy pyridéxineg are important in stimulating
- cellulose digestion (MacLeod and Mnriayg'l956)o

.,Minerélso There are numerous functions of minerals in the body.
These functions can be classified under four headings: (1) they contri-

bute to the structure of the body, (2) they maintain the tissues against

\

= T T T T . — 7T




b
the constant erosion of life processes, (3) they participate in the func-
tiepal activities of the body, such as muscular activity, and (4) they are
a part of the enzyme systems in the tissues (Mitehslg 1947),

- Ruminant -foodstuffs are usuaily comparatively rich in inorganic sub;
stances, especially the chlorides and phosphates of potassium and calcium
(Annison and Lewis, 1959),

Soluble ingested minerals ave absorbed from the rumen and from the
other parts of the alimentary tract. Abseorbed minerals in excess of body
requirements are excreted in the urine., The large amount of saliva no:ch-==
mally secreted by the ruminant is the major factor in the meintenance of
the inorganic composition of the rumen contents (Annison and Lewis, 1959 ).

- Yolatile fatty acids. The amounts and proportions of volatile fatty
acids produced by the ruminant depends on the type of diet, the time after
feeding, and the age of the animal (Stewart et al., 1958). The main

- VFA's present in the rumen are butyric, propionic, and acetic acids, The
proportions of VFA's in the rumen axe butyric 15 percent, propionic 20
percent, and acetic acid 65 percent. Almost all dietary carbohydrate is
absorbed from the rumen as‘volaﬁile fatty acids,

According to Lewis (1961), the shortéchained\VEAOS are preduced by
bacterial carbohydrate fermentation and bacterial metabolism of amino
acids. The peak of VFA production is reached four to six hours after
feeding. The digestion of cellulose yields more propionic acid and less
acetic acid and butyric acid than the digestion of starch. In general,

feedstuffs which are rapidly fermented in the rumen give rise to less
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acetic acid. A probable explanation ig the lowered rumen pH observed
under these conditions which encourages the growth of organisms which -
produce propionic acid,

Investigations by Hibbs gﬁ;g&fl(l956) showed that there was no effect
of hay-grain ratio on the total VFA's in the rumen juice. Bnmen'pH.in;
creased with advancing age but was maintained at a lower level in the
calves receiving the highef levels of concentrates.

Two cowé and a bullock with rumen fistulae were studied for volatile
faxty.aeid production at intervals after feeding (Bmery et al., 1956).

The specific acids studied were acetic, propionic, and butyric aéidso On
a roughage and a roughage?concenfraxe ration, the formation of acids in-
creased for four hours and then slowly decrsased to the end of a 24-hour
period. On hay alone? more acetic acid and propionic acid and less
butyric acid were preduced than on a ration of grain and hay.

In a study by Krmtko%a‘gﬁbgés (1961), the effect of concentrates on
the total VFA's in the rumen and on the pH of the urine éas»studied in the
milk cow, With high levels of concentrates in the diet, there was a large
volatile fatiy acid accummulation in the rumen, bub much of the VFA's
were not used in the body. Thers was a shift to the acid side of the acid~
base balance in the rumen beginning the first few days after a high
concentrate diet was fed. . There was also an increase in the acidity of the
urine and blood. -When the eencentxéte was decreased, these physiological
balances became normal. Disorders of animal digestion coincided with the
most extreme shifts of the acid-base equilibrium toward the acid side.

Acetic, propionic, and butyric acids are absorbed in substantial
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amounts from the rumen of sheep. .The rate at which VFA's leave the rumen
is not proportional %o *éhe concentration of individual acids present in
the blood. When equimolar solutions of VFA's are present in thé ramen,
the concentration in the blood leaving the rumen is in the following
order: acetate) propionated butyrate (Masson and Phillipson, 1951},

.According to Pennington (1952), the absorption of VFA's from the
rumen is probably a simple diffusion process. DIuring the absorption of
VFA's, there was appreciable utilization of acetic, propienic, and '
butyric acids by the rumen epithelium, Butyric acid was moré readily
utilized than acetic or propionic acids. .The uptake of acetic and
butyric acids' was accompanied by some ketone body production; but pi°0=
pionic acid absorption was found to diminish the amount of ketone bodies
produced by the tissues. It is not clear whether the mutritional require-
ments of the epithelium are supplied wholly or in part by the VFA's or by
the blood (Annison and Lewis, 1959).

The caloric value of the VFA's ‘d.epend.s on the amount of individual
acids produced and their heat of combustion. As the digested calories
increase in the ration, the VFA caloric value also increases, but at a
diminishing rate. These acids account for approximately 66 percent of
the energy requirement of the steer for maintenance (Stewart.et al.,
1958).

Stewart et al. ‘(1958) conducted investigations with several common
dairy feeds to study the production of VFA's., .They found that fresh
hand-clipped legume mixea. grass caused a greater ‘VFA production than did

legume hay. The grass, however, markedly depressed acetic acid
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productioh'. Beet pulp significantly incx'eased acefie'acid_ production
and corn meal increased propionic aeid‘prodﬁet:‘ion.' Ureal increased VFA
production. A
".Nutrient Requirements of F“atten'ing.‘ Cattle
' A steer fattening ration is most 1ikel,§f to be deficient in broteiﬁs,'

minerals, and vitamins, .This is espscially irue Awhen high .concentrate
rations are fed. The high daily ge,in reached in the feedlot ‘pla.ces ‘a
stress on the fattening animal. .Thersfore, the ration must 'de adequate
to meet the higher requirements of the animal.

Proteins~ Protein is the princ:.pal constltuent of the organs and
soft stmctures of the anima.l body, a.nd a 11bera.1 and contlnuous supply
is needed in the diet of the animal throughout life (Ha,ynard amd Loosla,,

1956). .The amount of protelns, vitamins, and minerals needed for fatten-

ing ca.ttle Wlll depend c;h:.efly upon the age of the am.ma.l. The nutrient

req_ulrements are much greater for young animals per 100 pounds of body

weight than ‘ﬁ‘or those that are well grown when fa.ttening beging., -¥hen

immature animals are being fa.ttened, there is considerable muscle growth

‘.

or protein s*qorage in the gain produced. More protein is -needed for a

young animal than for a mature animal that is stoiing m0re fat (-Morrison,
1959). If fettening animals are fed a retion high in carbohydrate and .
fat and low in proteir;, they are likeiy to go "off feed." Meri'isonv, '
recommends that a ration for fattening should corita.;inf.‘at_i.'{fﬂ‘:l.?e,a;é'}"t;}é"n’;i‘ﬁef'-pe‘r-:-."
cent “¢rude:probeine ;. in. o b . .

Bubbert et al. (1960) fed fattening beef :cattie va:tymg levels of'

protein on a 126-day fattening exzperiment. They found that steers fed
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a 14 psrcent crude protein ration gained 11 percent faster than steers
fed a ration that contained 10 percent crude protein. .The steers fed the
14 percent crude protein ration reQnired 5 peréent less feed per unit of
gain than the steers fed the 10 pércent crude protein, A

Klosterman et al. (1956) conducted experiments with fattening cattle
to study the relationship between levels of protein, molasses, trace
minerals, and quality‘of hay. There were highly significant differences
in rate of gain of steers fed various amounts of protein. .The amount of
protein in the ration was of much greater importance when fed with poor
quality timothy hay than with good quality mixed hay. It waé concluded
that there was little advantage in providing extra protein without added
trace minerals. MNolasses supplied the nedessary trace minerals and also
had a sparing effect on the protein requirement..

-Vitamins. Vitamin A is of primary concern to cattle feedexrs who use‘
high concentrate rations, Most cereal grains are low_or lacking in vita-
min A, whereas good quality roughages are often high in the vitamin.

Work at Purdue University by Beeson et al. (1961) was conducted to
study levels of supplemental vitamin A required with and without alfalfa
hay for fattening steer calves. Calves that received a ration without
alfalfa hay showed a highly significan% increase of 22 percent in average
daily gain from zn intske of 20,000 I. U, of vitamin A. Levels of vita~-
min A befween 20,000 and 50,000 I. U. per head daily did not improve the

verformance of the steers: When cattle received & ration contdining 10

- percent sun—cured alfalfa pellets, there was littlé increase in daily gain

. when a vitamin A supplement was fed.
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Hubbert et alo (1961) conducted an experiment w1th foqr lots of
eight steers each to study the vitamin A requlrement for feedlot cattleo
The cattle were fed a control ration of 46 percent steam—molled barley,
19 percent ground alfalfa, 19 percent Bermuda straw,-5 percent molasses,
10 pesxrcent cottonseed meal,land 1 percent urea. -The.ration contained-l4
-percent protein. The two treatments assigned the four groups. of steers
were a control ration and a'contrel plus 20,000 I, U, of vitamin A daily.
The cattle that received the vitamin A supple@ent gained 002.pounds more
per steer daily, apparently because of an-ineteased feed coﬁsumption,
'.Feed efficiency was improved slightly in the steers fed the.vitaminiA
supplement. . |

In a vitamin A study by Hale et al. (1961), feedlot steers were fed
high levels of vitamin A. There was no vitamin A toxicity in StBQIS'fed
2,560,000 I. Us of vitamin A per head daily for 168 days. They found |
that most of the stored vitamin A was depesited in the liver} witp some
of the vitamin stored in the fat tissue only when the dietary level wes
very high. Ten thousand I. U. of vitamin A did not maintain liver stores
in the cattle, ‘ | | /

Mineralso It is important to provide an adequate mineral level in
the rations of farm an1mals to insure a good appetite, a- favorable feed
efficiency, and a healthy animal (Mitchel, 1947).. All the cereal grains
are extremely low in calcium, High concentrate rations ere'vef&.likexy'
to be deficient in‘calciumg Usually the hays, either miied or 1egume,.
will supply adequate calcium, but are low in phosphoru59 ranglng from

0, 15 to 0,30 percent: phosphorus (Mbr'mson9 1959),
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Hubbept gﬂiggga (1955} studig@ éhe impdrtange of minexals fox the
cellul@kytic ruﬁen~mi@r6@rgamismsg These inyestlgatorﬁ found tha$ re-

. mcval of each of the following mlnerals 1ndiv1dually from the Tumen media
re@ulted in reduced cellulose dlgestlono sodiumg'pota551umg ph@syhorusy
magn331um, manganese, iron, and sulfure High 1evels of copper, zlne, and
cobalt were. 1nh1b1tomy to cellulose dlgestlono These-;nvest1ga$or@ conu-._
cluded that romen mleroorganlsma can tolerate a wide range of @oncenﬁrat1ons
of certaan mlneral elemen.‘bso l

Trace mlnerals An the dlet of steers were, ltudled by Bentley et &le
(1954) A trace mineral. supplement s1gn1f1cantly 1ncreased.the awexaga
dally gain cf-stgexﬁ 1nd1v1dually f9d~a ratlpn of ‘mature timothy hay,
ground ear . corm, urea9 cerelose9 calelum, phosphorus, 1odlzed salt, and
vitamin A.. Studles 1ndlca£ed that cobalt 1n@reased galns and the v1t&n
min Byo. eonﬁent of the liver. Th@ additlon of trace minerals also
1ncreased feed 1ntake and feed effi@ien@yo

| Barlay

Barlay 1$ one of the worldﬁs m@sﬁ wm&ely used gralns and c&n be
grown 1n a greater vamaety of- cllmates than corn, - wheat, or oais (Eutrlm
tlon Bevmewsg 1958) . It is best adapted %o @eal SUmMeTs amd xegleng of
welladralned a01ls (Mbrrlson9 1959)

Barley is belleved-to hawa origlnated_in Westexn Asia,whe;e,it
semved a2y food for man and beasto The eaxliest $ettler§-bx@ught bémﬁey
o the Nbr%h American contznent (Enqyclopedla Amer1eana9 1961).

Barley ranks fourth in 1mportance as & graln crop in the United
States (Mbrrison9-1959)o About two-thirds of the 340 mlllion bushels of
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. barley used in the: United States in 1958 was fed to livestock (Senti
and Maelay;*l96l) Barley averagas 12 ‘T pércent protein, exeept in the
Paclfle Goast staxes where the proteln content is lower (Mbrrisong 1959 ).
I&oteins found -in. barley are album1n59 globullns, prolamlneg and -glutelin
(Barton#erght, 1958) The protein of bamiey is not of . good qnalltyg
though it 15 of. better quallty than the proteln of coIN. Ehe-hulls_fq;g
15 percent of the bamleyo Baxley hasg about 5 4 percent flbero' It iadks
carotene and vmtamln D and 1s low in. rlboflavino- 1 1s rnch in nlacln,
w1th three times as much as is’ present in.corn (Mbrmzson9 1959)
The - amlno acld n;trogen of baxley in percent of total nltrogen

-follows (Laungda,hl and Sa,ndegren,, 1956)

amino. aw:.d. %. of total nitrogen
Hanine T T34 T
Arginine 9.9
Aspartic acid 3.4
Gystine. - 0.6
Glutamic acid’ | 13,6
Glycine To1.
Histidine 3.5
Isoleue;ns 251
Leucine - 4.7
lysine- 459
FPhenylalanine . 250
Pro:line 60’3
Serine 3.0
Threonine 3.3
ﬂyroslne 1.3
Vallne 3ol

When baxley is steamwrolledg the mozsture content is 1nereased 3 to

it

5 percent (Taylor et a1°9 1960) Steampmalling as compared to dryurolllng

resulted in a 6 5 pezcenx increase. in ra&e of gain,@f steers and a5 per==

eenﬁ aavang 1n feed reqp1red per unit of galno Stee$@ tha$ amerage@l596
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pounds initially- gained 3.10 pounds per day for 126 days on the steam-
rolled bariey ra$ioﬂ,~ The steeie reggired 742 pounds of feed'per'lQO
pounds of gain. ..' - o ” “

Urban et al. (1959) conducted ‘work, w1th Hereford and Angus calves
to compare two methods of preparlng barley° Galves fed steamwrolled
barley consumed 12 percenx more graln and galned 15 percent feeter than
calves that recelved flnely ground or pelleted barleya The feed eff1=
clenqy and. feed eost per 100 pounds of galn were also better for the
calves fed the steam»rolled ba:ieyo The oalves showed a preference for
steam—rolled bamley -when they were fed in selfufeederso

Barley was compared w1th mllo by Taylor et al° (1961) as feed for
yearllng beef steers durlng a summer. and a winter study. ABoth dry-
rolled and steamnrolled barley were usedo There was no slgnlfleanﬁ
difference in the rate of. galn between the steere fed mllo and those fed
barleyo The steers fed bamiey reqplred legs feed per 100 pounds of galn '
than the steers fed mllo durlng the summer.  In a wintering exper;menﬁ,
the bamieymfed eteers galned 8 percent more per day on 13, 8. percent lesw
feed per 100 pounds of galn than the steers fed m:.lo° A slight advantage
"in feed - effleleney was also 3hown forxr eteamarolled over dmy=rolled bar&
-ley.. - :

| Ihy51ea1 Balanee of the Ration

Some -cattle feedere prefer eattle fattenlng raﬁlons whlch are rela;

tlvely high in roughage, whereas other feaders favor: high coneentrate

fattening. rations, Factors guch:as prices, availability of feeds, storage
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costs, hendl:mg and procees:mg? and. persona.l preference determme the.
-phye:.cal 'form of the ration Ted.

Concentratewroggh@ ra.tloso Dowe et -a;l;, (1955) fed. fa.ttening
steere ra,t:.ons tha,t ranged from 1: l to 531 concentratew-roughage ratios.
The concentrate .used was corn or corn and soy'bean 011 meal and the
roughage wa.s alfa.lfa hayo- The sma.llest da,lly gain was obtalned on the
1 1 :i.'a.t:Lo9 and the steers fed the 23 1 ra,t:Lo of concentrate to roughage
ha,d the le.rgest daa.ly gav:i.no There was a d.ecrease in tota,l feed con:'
-eumption based on a percentage of the live welght ag: the proportion of
concentra.tes was :anrea.eedo F‘eed efflclency was best for the, 5 1 a.nd
4s1 concentra,te-=roughege 1evele and poorest for. the 1 1 1‘&15100 The
dress:mg percentage was hlgheet for the eteers fed the j 1 ra,tlon (6007%)
and - lowest for the steers fed the 1:1 concentra.teuroughage ra,tlon (59 3%)

Kelth et a,lo (1954) found. that Eereford steer ca.lves fed a ra,tlon
conta:.m.ng two pa.rts concentrate to one part a.lfalfa hay ma.de AT percent
moxe ga,n.n and. requlred 15 percent 1ess feed per 100 pounde of ga.:m tha.n
ca.lves fed a .1:1 ra,tlo of concentrete to’ elfalfe hay.. In a la,ter study
by Keith et al: (1961)9 these workere fed steers eoncentrateeroughage
mixtures th.et ranged from 1:3 to 4 1 to stud,y +the economy" of dlfferent
rza:t;:.os° Reeults ‘showed that the ra,te and economy of. ga:.n were not :m—- :
creased- a,fter the ra,ta.on mlxture reached 66 percent concentra,teo ’I“he 1:1
ra,t:.o was the most economical mixturs for fattening beef steers.

E‘xper:.mente were conducted 'by R:.cha,rdson et al, (1953 ) with Hereford.
steer calves f;ed ‘varying re.t:.oe of alfalfa hay-and, coereelmg(round milo -

gra.in for 203 days. - Calves.fed a-ration with a concentrate-roughage ratio
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) 9f.3=.:L had higher average daily gains (2.20 1b.) than calves fed ii_eta
that .con'taine& ;cpnpentratﬁe-;roughage .ra,tA:.i.os ?f 1:1 (291_3 1b,) and 53l
(2.10 l'b.,)ol The cattle fedﬁhe_- 5s1 concentrate;rqughage..mixture con=
.sum_e@ .about the same 'émoqnt of grain as the cattle fed $he 3:1 mixture.
| Dgily ga,in c_lec'?l‘ined toward- the .e;{d of the- feedjing:: ‘p:eriodj for étegrs fed
the 331 and.5s.1 vmixtu?ege | |
Pa_.hz;:_i.sh et ‘g,;o (1956} cqr;dugjbed .experiments. with ngeford steers to
'sj_;udy the. effect of ;mqg\hagg-h 1evéls in a _fatte_ning :ajtigne Tﬁe roughages
used were ,éinoppéd a,lf‘_z:a.lfa:; .cersal hay, cersal: 'Strawg and cottonseed hulls.
The gon.cent.ra,t-e .congisted of equal amounts of barley and hegari graipo
Test rations with concentrate.to roﬁgha.ge_ ratios of 231, 131, 132, and
1:3 were compared in‘a':los;»day fee_ding '_oea':*io‘dn The pounds of total d.:.-
’gestible nutrients ('.PDN) and the .’shems éf energy reguir_ed per pound of

gain are shown in Table I. The least TDN per pound of gain were required

ddncentrate-royghage .x;a;pio , . Pounds of TDN Therms
251 6,15 13.168
1:1 6.36 13.258
1:2 6,11 13,187 -
1:3 5,92 .~ 12,503

by the stgers fedthe comgntra,ﬁe-z;ogglqagﬁe' mixitua‘r:’e of 1;3 s and lthe mogt ‘
TDN were required by the animals. fed the 13l ration. " The -average daily
gain decreased slightly as the. roughage content of phé ?ation increased.
The steers fed the és_l,-cone'entra.t'emroughage ration cgnsqmed about 2.0 to
2.5 pounds less feed per day then did the bﬁhgr steers. The feed effi-

ciency increased as the proportion of concentrate in the ration: increased.
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Investigations on the feeding of al;;concentra$e rationg to beef
cattle were conducted by Wise et al. (1961)0 The calves were fed a basal
ratlon of ground shelled corn, urea, oottonseed 011, mlnerals, and. v1ta»
mins, - containlng 1.5- peroent flbero F;vquercenﬁ sodium and pqtgss;qm
ageta&e‘was‘addgduto the basal ration: as. a-buffering agent in the rumen
of one. group of calves. These calveg.wa;s"cpmpared-with‘calves fed the
- basal diet with the daily addition of 2.5 pounds of coastal Bermuda~-grass
hay . ﬂhe:ppasence of hay did not cause any significant.increase.in the |
consumption of the b;sal diet, Average daily gains were similar for
steersvfe& the.two_raﬁionsq Feed effioiéney wﬁs best for stéerg-fgd
- the basgl diet. Sodium.and.pptassium aeet§te'fed at 5 percant of the
ration was thought to~be-ex¢essive for cattle fed an ailmeopéent:axe
ration. It Was.gpnqluded'thaﬁ’ealves were able to‘perfoﬁm satisfactorily
on allﬂconcentraxe raxlons 1f the ratlon provided adequate amounts of
"the essentlal nutrnents and the buffering eapaclty of the rumen was adeu
quate.

Pqpe et al, (1956) fed fattening Hereford steers and heifers three
rations wiﬁh eéncen£rate=rougﬁgge*mixtures.of 1:1, 2:1, and 4310 Results
indicated there was no consistent difference in performance pf stegré
as. affected by the concentrate-roughage ratic. The steers fed the higher
xpughage level consumed the most.feéd'and'had the-pog;est feeduconyersiona
The:fegd cogsumptiqn«decreased.as the.percen#:of copcentra$es in the
ration increased. The concentrate intake.was‘about the same for all
rations,

Digestibility, Work conducted by Richardson gt al. (1956) with beef
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steers and heifgr-ealves .showed that the greatest digestibility of-all
mutrients was o'bta.ined when a -m:‘i..zx:ture- of three parts concentrate to one
part :gougha;ge'-was fed, followgd-by a :ra:tzion. with a 5-31' concentrate-
roughage ratie. A 1:1 ratio ;resuirted in the lbwgst .nuti'ien’@ digestibility.
An increase or decrease :'Ln. 'B_he- 321 concentrate-roughage ratio resulted in
a dec;"ease in digésti_bil‘ity_ éf the'x;utrientso '.E‘he\ca,ttle i_‘edv ‘the mst.
roughage requlred the most feed per. 100 pounds of ga,:l.no

4 dn.gestlblllty stud,yg in which several da,lrfy helfers were ma1n=;
tained on an..allaeonqentra,te .diet :E':pom birth to over 18 months of age,
was conducted by Mead gt al (1935). A like group of heifers was fed
the same c:oncentrate mixture with the addition .of 14 percent roughageo
The heifers fed all concentrates for 18 months were normal in size 'but
showed frequent bloating a,n;d.i:r:z"egu.la,;0 rumination. Iflgje', crude fiber in
the all-concentrate ration was 32 percent less digestible than in the
ration with 14 percent roughage. The- digestibili“&y of all other nutri-
ents was about the same for the %wo rati§nso ¥When the concentrate
ration waé finely ground, the digestibili;by of the cyude fiber was signi-
ficantly lowexred.

In an experiment eondﬁcted. by Haynes gt al, (1955), the digesti~
bility of feed bthat contained (1) 100 percent hay, (2) 75'percent hay
and 25 percent grain, (3) 50 pexcent hay and 50 parcent grain, and (4) 35
percent hay and 65 percent grain was appioximate’ly the same,

Watson et al, (1959‘) reported that the digestibility of barley fed
‘beef steers was the same when f’e@ alone or with timothy or alfalfa hay.

Dowe et al. (1955) conducted 28 digestion trials using five ratios
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of corn to alfalfa hay. Thq concentrate-roughage ratios were 1:1, 2:1,
381, 431, and 531. The apparent digestibility.of theAd:y'matter and
ether‘extract'ingréésgd as the coxn was increased in the ration. The
cqéffid%ent'of apparent digestibility for nitiogen—free extract, crude
fiber, and protein was similar for all rations.
.Garcasé Data

Such'criﬁefia as-dxés§ing‘percenﬁage, carcass shrinkage, and car-
cass g#adé”céﬁ qffén.determine a érofit.or a loss to the cattle fee@egﬂ

Factors :affecting dressing percentage are (l}-qonaitiog,-(Z) "fi}l"
at. time final weight is-takep,’and-(3)”tyﬁe~and'quality of the'aﬁimél.~
In an experimen%-in which steers were fed varying concentraﬁgeroqghégg
ratidns§ the‘steer3~fed:a S:l ﬁixtﬁre df'conqentxate to roughage had-ﬁhé
-highest<dxessing’percentage'(60¢f%)g Steers fed 'a 131 mixture had the’
lowest dressing - percenxage (59 3%). Steers fe& & 2°l‘and 311 mixture of
concentrate to roughage were. intermediate batween the other two groupsb
The steers,rece1v1ng.the 1:1 concentrateﬁroughage-mixture alse had the
lowest caicass grades (Cyaert and.Bouckaert, 1961};

Richardson. et al. (1956) found gome  differences in carcass grade 1n
1nvest1gatlons with dlfferent concentratenroughage ratios. fed beef calvese
Anlmals fed a l:l- ratlo of. concentrate to x@ughage falled to attain a8 |
much finish:or as. hlgh carcass graaas ag animals fed a 3 1l or 5 1 concen-
.trate-roughage mixture.

Rgmen}tis. ﬁigh'concentrate rations. have increased the ingidence of
rumenitis (inflsmmation of the rumen) and mina,l.;parakera,tosis (REK}, a

chronic form of rumenitis. Buminal parakeratosis is a noncontagious
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disease.chéragteriggd by hardening, enlargement, and clumping of-mhcoésa.l
paplllae in the rumens M:Lcroscop:.callyg the d:.sease is expressed &z an
accummulatlon of excessrve layers of kerat:.nlz.edg nuclea.ted, squamous
epithelial cells. on the- pa,plllaa_e_ (Futrition Beviews, '1958). Most of
these disturbances of the rumen associated with pelleted and: h‘igh‘. con--
pggﬁrgte _rat,ioné a:re -o:f“:-a. chronic natureo i‘hey often cause decreased
. pexforxmance w:l"dhou*i.;';grps;s sﬁptom of a diseases-

Jensen-gt alc (1954) studied rum’gnit,i_é and its relation to rate of:
change of .a raticym‘ from. rougha.ge to cpnc_entra,te and the proportion 9f-
concentrates in the rat,iono- ‘At the beginning of the_ experiment; a,ll
cattle were fed alfalfa ha;v;onlyo\ The cha.nge to the fa.ttenlng rat:.on was
ma,de gra.dua.lly over a- 12 to 30 day per:Lod.., In a.ll gr*ovtps9 some a.nima,ls
. had Tumen 1nflamma.t10n, but the extent of  rumenitis was s:Lgm.flcantly

,grea.ter in the groups of ca.ttle which changed to the fa.tten:.ng ra.t:::.on in

12 days. These mvest-lgators. conduc_ted. a second experlment- with Hereford.

ateers in which different .qoncepﬁrate~mughage ratios were-stufiieds.
Cattle refcei{firig- a 381 cbncentrate«-zl:oughage fa:tién had significa.ntly' more
mmemtls than those fed a 2:1 and a'ls 2 eoneentratesroughage diet.

Bea,rdsley et a,lo (1959) eonducted steer fa.ttemng expemenlts to
study rumen’ e_ffects with different ,coneelntra,temroug_hage ratioz in pelle"tm
ed:and nnpell&ed. mixtures. Feed mixturés with cpgqgn'graté' to roughage
ratios of 70:30, 55:45; and 40:60 were fed either finéiy grou_ﬁd, pel_l'e"t»
e‘d-,'.. or coarsely grg;ﬁnd-an@:unpelleted for 141 da&so | Slaughter.'

examination of the steers revealed marked-tissue changes, includihg

T T ™

TT




=2

pa.mke:eatosis,_ in steers on the high ,concentra:!;e'. pe]_,lei_:ed ration but not
-in steers on'va.:h:i,gh roughage unpelleted ration, |

In a study by Ward et al. (i96,2> of. 15 cattle fattened on all-con—
cenfra.’ce rations, fogr had normal rumens, six had medium to severe cases:
of -BFK, and five had slight ’ca,.seslo Nine.-ef the 15 steers fed an all-
concentrate ration hed da,rk colored. 'Mene but there was no apparent .
releitioh -be.tw’eeri weight ga;in e,nd coi'or of the Tumen or between color- a,nd
RFK, In an experiment. wrbh 18 he:.fers fa.ttened on an all-~cornicentrate
ration for:120 dagrs,J five showed evidence of active parakeratosms while
11 animals showed loss of pa.pllla,e from the- :E"loor of the ventral sac of
'bhe Tamen.,

In woxrk by V:Ldaca et als (1960)9 rumen: eplthellum changes much like
pa,rakeratos:_s wers observed within foux to gix da,ys after chang:.ng from-

hay to a dried beet. pulp ra,t:n.one When' the ration was cha,nged to hay

again, the eplthehum returned to norma.l, but recovery. was slower than the .

develepmen'b of pa,rakera:toe:.so

Jensen e‘c abla (1954) conducted an experlment in Whlch anlma,ls pren;
viously fed alfalfa were.fed a full feed of barley. A loss of rumx@ll
motility oecurred after the. secoﬁd feéd:‘;‘ng,ozf:‘ barley. The Tumens .showed
generalized. 1nflaunma.t10n and necros:Ls., ‘Ehe pa.p:n.llae were da.rkg enlarged,
necrot:.cg, and friable, especla.lly in the ventra,l sac of the rumen,

There ‘is also evidence tha,t mmera.ls are deposrbed on the rumen
papil’lae when’- fed a ﬁigh ceneentra.te diet. Brownlee et al., (1961) found.

that the Tumens of . calves fed a.calf concentrate all ga,ve a pos:.tive teat
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for iron, whereas the rumens of calves fed hay géwe a‘negaﬁive‘tést for
iron. | | | |
Certified Steers

Cerfified.steers_are beéf~steers,si£ed by Individual.- Performance
Record bulls. The,sire_must,haye begn owned by~a~mémber of the Montana
Beef .Cattle Performance Associabions: The btull has & certified record of
daily. gain on a feeding test: Perfprmance testing of "beef cattle has
been copduqted for~abput_2p years in Montana (@reuttg 1957)9

A sire_test@ng and‘individual-eﬁaﬂuation prograQAhas been in pro-=
gress since 1942 in Texas’ in 140-day tests with 1,053 Hereford bulls,
© wide differences in gaiﬁing ability were foﬁnd» ranging.f;om 1015 to
2,82 pounds per head daily. There was a heritability of approximately
53 pércept for rate of gain in the feedlét‘(Patterson.gﬁ_g&p; 1955)0.

In a study at the Uﬁited States Range Livestock Experiment‘sfation
in Miles City, Montana, eigﬁt-steer cal%esrfremAéach sixe were selected
at random from each‘siieTs célf crop and were fed on record-of-performance
trials. The expe:iments'were conducted betwéenfl938 and 1942 with a. o
total of 117 .steers sired by 23 bulls. The length of the feeding periods
varied. between yéarsb The;steérS'were all fﬁll fed a grain mixﬁure.of |
8ix pax%s corﬁg three parts beet .pulp, one part wheat.brapg oné part lin-
seed meal, and one-half pax%_alfalfa leaf meaib- T%;'roughage was good
grade alfalfa hay.. Two methods were use&ito estimate hgritabi1ity° These
were (1) half-sib correlations -obtained by analysis. of variance and
(2) regressions of progeny average on sires obbained from éovariance‘anau.

Aysis.. Heritabilities'obtained frpm‘intra=sire correlations were final
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feedlot weight 81 percent, gain in the feedlot 99 percent, a.nd éfficie_ncy’

of gain 75 percent. Heritabilities o'btained-frox‘n sire. .progepy-regmsion
w,ere'final '-weight' in feedlot 69 percent, daily gain 46:'percent; and
efficiency of gé.in 54 percent (Knapp, Jr. ‘and Nofdskoé, -19.46)',
Heritability of the previous animals was also estimated by the use
of the .paterna.l_ half-sgib correlation f;'om- analysis. of_,vg;riance by.szpp;
Jr, and Nordskog. (1946). Héfitabilities; -obfaine¢ were slaqgh,térlg.rade.
63 percenf, carcass gx;a.de 84 percent, dreéssing pe:é'c_:'ent_aée‘ 1 percent, and’
area of loin eye muscle 69 percent. It was concluded t_hajt thsre is less
heritability of traits concerned with quality'of -the. product -than in
. traits related to growth, i .y i e

Do
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PURPOSE

The experiments. reported. herein were initiated to evaluate

different physical preparations of barley and various. levels of hay.in

fattening cattle rations. i .

Specific. objectives of the experiments were (1) to ‘compare the .
.fee'ding- value.of. steam;-:polled-,barley‘,* steam-rolled barley: plus five-
percent molasses; and__dx:y‘;rolled";za,rley; (2) to com;;a:ns the performance
of steers fed iwo, five, six,; and no. pound,s ‘of hay .plus a full feeéd of
barley; and (3) to compare the gains of certified stéers sired.by“pe;lr»

formance tested bulls and steers sired by untested bulls.
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PROCEDURE
Two similar experiments (trial I and trial II) were conducted %o
compare the value of steam=rolled and dny;rolled barley fed with varying
levels of hay to fattening beef steers.
Trial T
Pretrial procedures. Forty &earling Hereford steers were purchased

from the Climbing Arrow Ranch at Three Forks, Montana, April 7, 1960.

They wers grazed during the summer of 1960 on irrigated pasture. The

cattle were moved to the newly completed Montana State College feedlot

‘September 31, 1960, The feedlot is located one mile west of the college

campus .

.The pretrial trea%ment consisted of a full feed of mixed hay plus
one pound of steamnrblled barley per head daily.

On October 3, 1960, the steers were ear-tagged for identification,
branded, and assigned to four treatments of ten.head each by random
stratification according to weight.

Treatments and experimental progcedures. The experimental animals
were weighed on experiment Oetobeg 15 afber a 16mhour shrink without food
or water, Individual weights were taken every 28 days during the 140-day
experiment. o

.The design of the experiment is shown in Table II, Stgers in lods 1,
2, and 3 were fed steam-rolled barley and lot 4 stéers received dry-rolled
barley. They were initially fed five pounds of barley and 16 pounds of
hay per head daily. The barley was increased approximaﬁel& two pounds
fsr ﬁead per week, until the steers recsived a full feed of barley. The

hay was gradually decreased until, after four weeks of the trial, thé
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steers received the folleowing levels of hay per steer daily: 1lot 13 gix

pounds; lot 2, two pounds; lot 3, no hay; and let 4, two pounds., The

cattle were fed twice daily after the first three weeks of the exzperiment. '

TABLE IT. DESIGN OF TRIAL I (OG‘I"OBER 15, 1960, .TO MARCH 4, 1961; 140

DAYS).
Lot and ration
numbexr 1 2 . 3 4

Steers/lot. 10 10 10 30 .
Treatment/steer daily

Barley, rolled - steam steam steam dxy

Bay, 1b, 1/ 6 2 o 2

Supplement, lb, 2/ 2 2 2 : 2

17Pounds of mixed grass=-a.lfa,1fa hay fed after ‘bh,e first five weeks,
_/A 20% protein supplement with 10,000 T, Uo of vitamin A per p@und
and trace minerals added. ,

All steers received two pounds per day of a 20 percent protein
supplement. The composition of the supplement in shown in Table III,

TABLE III. .THE COMPOSITION OF THE FPROTEIN SUPPLEMENT FED STEERS IN
- TRIAL I AND TRIAL II, .

Ingzredient
' Wheat mill run . 40

-Alfalfa meal, dehydrated 25

Soybean 0il meal i 10

Cottonseed meal ’ 10

Linseed oil meal . 5

Dicalcium phosphate . ‘ 1

Limestone : 4

Premix 1/ 5

1/Contained 95% wheat mill run, 4% trace minerals, and 1% vitamin A.
It contained 10,000 I, U. of vitamin A per poundo‘ The cattle received e
mineral supplemént free choice, which consisted of one-third salt, one-

third bone meal, and one~third defluorinated rock phosphate, The chemical
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composition of the barley, hay, and protein Supplémént fed the steers is
shown in Table IV,

TABLE 1V, CHEMICAL ANALYSIS OF BARLEY, HAY, . AND SUPPLEMENT FED STEERS
. IN TRIAL I. 1/

e AEpCaw =T
- eIt

imim et 3
OCCR S ST
1

Ingredients . Gress-alfalfa Steam»mlled Dry-rolled Protein
hay barley barley __supplement
Moisture Te3 10,0 - 10.1 . Te5
Protein 8.2 11.0 11.5 23.8
Ether extract 2.2 2.5 2.2 ' 367
Crude fibsr 29.8 51 - 5.2 12,3
Calcium 0.74 0.07 0,11 1.8
Phosphorus 0.15 0.33 . 0.34 0.80
Ash . 6.6 2.7 2.9 5.7
Carotene (mg./1b.) 26.9 1.7 trace 5.6

1/With the eiception of ga,rotene, all ingredients are reported in psrcent.

Final weights were taken March 4, 1961, after a 16-hour shrink. On
March 5, the steers were trucked to the New Butte Butchering Company,
Butte, Montana, where they were sold on a ca.rca,ss-gra,de basis., 'l"he cattle
were slaughtered March 6 and T. Individual Tumen samples; fuiber of von-.
demned -livers, warm and cold.carcass weights, and carcass grades were . |
obtained.

Trisl II

Pretrial procedures. -Thirty-twe Hereford steers were used in trial
IT. Twenty-four steers were purchased at the Bozeman Livestock Anction
and from a local rancher. Bight a.nin;a,ls were from the Montana State
College herd. |

The steers were allotted May 29, 1961, to fouia treatments of eight‘

steers per treatment by random stra,tifiea,tion according to weight and
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source. They were fed a pretrial ration of mixed grass—alfalfa hay and

two pounds of steam-rolled barley per head daily.

Treatments and experimental procedures. Procedures similar to those

described for trial I were followed. The experiment began June 6, 1961,
The design of the experiment is shown in Table V. Individual weights
were obtained t‘z,bout every 28 days. There were 38 days in the first weigh
period due to improper functioning of the scale.

TABLE V. DESIGN OF TRIAL II (JUNE 6, 1961, TO NOVEMBER 6, 19613 153

DAYS ). .
Lot and ration ‘ :
number 5 6 . 7 8

Steers/lot 8 8 L 8 8
Treatment/steer daily ‘ -

Barley, rolled steam ary steam steam

Hay, 1b. 1/ 6 2 2 0

Supplement, 1b, 2/ 2 2 2 2

17_Pounds of grags—alfalfa hay fed after the first three weeks. -After 10
weeks, the hay fed lot 5 steers was decreased to four pounds.

3/A 20% protein supplement with 10,000 I. U, of vitamin A per pound.
Trace minerals were also added.

Steers in lots 5, 7, and 8 received steam-rolled barley. Lot 6
steers received dry—rolled barley. -All animals were intially fed six
pounds of barley daily. The barley was increased about two pounds per
steer each week and the mixed grass-alfalfa hay was decrsased until the
desired level of hay was reached. Lot 5 steers received six pounds of

hay per head daily. ILots 6 and 7 steers received two pounds of hay and

lot 8 steers no hay.  This level .of hay was atbained after about three

woeks of the experiment. The hay fed lot § steers was decreased to four

pounds per steer after 10 weeks of the trial because of excessive wastage

T2 7 1}
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of the hay, The steers were fed the same protein and minera;.ll supplement
a.s.l vsed in trial I, Chemical analysis of the feeds used during trial IT
are given in Table VI, |

TABLE: VI, CHEMICAL ANALYSIS OF BARLEY, HAY, AND SUPPIMT FED STEERS IN

TRIAL II. 1/. _

Ingredients Grass-alfalfa. Steam-rolled Dry-rolled . Protein
' hay barley . _ barley  Supplement .
Moisture 6.6 8.6 9:8 . 7.5
Protein 809 1107 - 12,2 2308

. Ether extra@t 1@7 2‘54 ’ 137 307<
Grude fiber 29.2 5.0 5.5 12.3
Calcium 1.00 0.25 0.29 1.8
Phosphorus T 0417 0.32 030 . 0.80.
ASh '1801 2‘04 ’ 294 ’ 507
Carotene (mg./lbo): 560 2.3 0.0 5.6

mith the e'xception of caroféne,- all ingredients are reported :|.n pez;cent.
| The s;l'.,eei's were shrunk 16 hsurs ‘.witbhout food or water and weighed
off experiment November 6, 1961, after a 153-dey féeding period. They
were sold at thé New Butte Butchering Company, Butte, Montana;-,- on a
carcass-grade basis. Individual data, including rumeri samples, : . - ;
number of. condemned liversy; warm and cold carcass wéights,» and c@ws
grades, were obtained. |
Wintering Trial
Pretrial 2. récedureso Forty~oight Hereford calves were used in a

wintering experiment. Twenty calves were purchased from the Bozeman
Livestock Auction, four. éalves were from the Red Bluff, Montana fgri-
cultural Experiment Station herd, and 24 calves were obtained from a
rancher near Deer Lodge, Montana. The latter calves were s:ired by
- Individual Performance Becord (IPR) bulls and are referred to as certi-

fied gteers.
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The experimental animals were allotted to four breza_,tmer;ts_of '~’12
steers. eack by random stratification according to sire and éouree on
November 19, 1960,

The calves were fed a fuil feed of mixed grass—alfalfa hay for one
month prior to the initiation of the experiment. One week befors the
‘begimming of the trial, each animal received two pounds of steam-rolled
barley psr day.

Treatments and experimental procedures. The 84-day wintering trial
was initiated Deeembe;i 30, 1960, following a 16»110@1? shrink, Individual
welghts were obtained at the ’beginning of the experiment and every 28

days thersafter,

The design of the experiment is shown in Table VII. The calves

TABLE VII, DESIGN OF m WINTEEINGT‘RIAL (DECEMEER 30, 19609 70

Lot and ration

‘ number 1 2 3. 4..
| Steers/lot 12 12 o1 12
| Daily ration/steer ' :

Barley, rolled steam steam steam dry

+ 5%  + 5k
molasses molasses
+ celluade
Hay, grass—alfalfa 1/ X X X X
" Supplement, 1b. g/ 2 2 2 2

1/Al11 calves received a full foed of haye .

g/F:.ve percent celluade was added to the protein supplement for lot 3
calves.

were started en two pounds of barley and nine poundﬁ of hay. Lot 1

steers received steam-=rolled barley. .Steexrs in lots 2 and 3 received

steam-rolled barley with five percemt molasses added, and lot 4 steers
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received dry-rolled barley. The steers were fed a limited feed of ba;ley
and a full feed of hay. At the end of the wintering period, each animal
received about six pounds of barley per day. Each steer received two
pounds of a 20 percent protein supplement daily during the experiment.
The supplement contained 10,000 I. U. of vitamin A per pound. Five per-
cent celluade replaced linseed oil meal in the supplement fed the steers
in lot 3., .Celluade; a product containing 24 percent protein, vitamins,
minerals, and organic salts was designed to increase the digestion. of
cellulose. The composition of celluade is shown in Appendix fabﬁéﬁiﬁﬂ

Table VIII shows the composition of the protein supplements. A

TABLE VIIT. COMPOSITION OF PROTEIN SUPPLEMENTS IN THE WINTERING TRTAL. _

Lot number 1, 2, 4 3
‘ % of supplement % of supplement
Ingredients: -
"Wheat mill run 39.0 39.0
Alfalfas meal, dehydrated 25.0 25.0
Soybean oil meal ' 10,0 10.0
Cottonseed meal 10,0 10.0
Linseed o0il meal 5.0 0.0
Dafluorinated phosphate 1.0 1.0
Celluade 0.0 5.0
Beet pulp, high molasses 5.0 5.0
Premix 1/ 5.0 5.0

1/Contained 92% wheat mill run, 6% trace minerals, and 2% vitamin A.
This provided 10,000 I:; U, of vitamin A per pound of supplement.

mineral mixture and sait,were fed free choice during the trial. The
mineral mixture contained one-third bone meal, one-third defluorinated
rock phosphate, and one-third salt. All steers were fed equal amounts of
hay; barley, and protein supplement throughout the experiment.

. The wintering experiment was terminated ﬁarch 24, 1961, Individual

final weights were obtained after a lé-hour shrink.
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’ F@ttem’.hg Trial
The steers used in the wintering trial wexe contimed lon a _1’(9;day
fattening experiment with the same rations fed. The final weights ob;(
tained on the wintering trial were used as the initial weights for the
fattening trial. l

Ireatments and experimental

procedures. Tﬁe level of hay was
gradually reduced during the first six .weeks of the trial. Two pounds of
hay per animal daily were fed after the sixth week. The bariey was o
progressively increased until the steers received a full feed of barley
after about five weeks of the trial. Each a,nimal_, received one pound per
day of a 20 percent protein supplement. The composgition of the supple;
ments is shown in Table IX. Ten percent celluade i‘epla,ced T percent

TABLE IX. COMPOSITION OF PROTEIN SUPPLEMENTS FED STEERS DURING THE
FATTENING EKPERIME}NT

Lot _number — 1, 2, 4 3 :
‘ % of supplement % of supplement
Ingradients: .
¥heat mill zun 40,0 33.0
Alfalfa meal, dehydrated 25.0 25,0
Soybsan oil meal 8.0 75 _
Cottonseed meal 10,0 7.5 ¢
Linseed o0il meal 5.0 5.0 '
Limestone 6,0 6,0
Defluorinated phosphate 1.0 1,0
Celluade " 0,0 10.0
Premix 1/ 5.0 5.0

_/ Contained trace m:mera,ls and 20,000 I. U. of vitamin 4 perx p@und of
supplement .

wheat mill run, 2.5 percent coiitonseed meal, and 0, 5 percent soybean oil

meal in ths protein supplemen’c fed the lot 3 steemo Steers in lots 1,
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2, and 4‘ were not fed oelluade., The suppi_ements_ contained ~-2'0,' I, U:e
of vitamin A per pound. A chemical analysis of fhe experimental. feeds. is
" given in. Table X, ' o |
- One eteer in lot 2 bloa.ted several tmes a,nd was removed 67 daye
a.fter the tria.l ‘negeamo One lot 4 steer died of a ruptured Tumen 6 days
..‘before the completion of the trial, '

' The steers were we:.ghed off experment September 19, 19619 after a
16-hour shrink, They were slaughtered at th_e New Butte Butchering Cmn«-
pany, Butte, Montana, and sold on a carcass-grade basis, Individual
.Tumen samples s number of condemned 11vers, warm and cold carcass weights,

and carcass grades were ebta:medo
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TABLE X. CHEMICAL ANALYSIS OF

Ingredisnts Supplement Supplement Grass- = Steam=rolled Dry-rolled Steam-rolled
fed lot 3 fed lots 1, alfalfa barley barley barley plus
steers 2, and 4 hay molasses
steers
Moisture 6.7 7.2 6.6 8.6 9.8 8.9
Protein 2301 23.4 8.9 11.7 12.2 12.2
Etheor extract 3.5 - 3.5 1.7 2.4 1.7 2.2
Cx’ude fiber 13 04 1303 2902 500 50‘5 5@3
Phosphorus 0.91 0.89 0.17 0.32 0,30 0.36
Calcium 3.0 363 1.0 0.25 0.29 0.50
Ash ' 11.1 11.1 18.1 2.4 2.4 3.2
Carotene (mg./1b.) 2.3 2.7 5.0 2.3 0.0 trace

' yWith The ekcéﬁion of eai‘ofcéneg all ihgredients are reported in peréen‘bo
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'RESULTS AND DISCUSSION.
| . reial T |

The forty yea,rling Hereford steers averaged a,bout 844 pounds .initia.l—-
ly and 1,175 pounds at the end of the 140-day feeding period, '.l‘hére was
a d:.f:t‘erence of 18 pounds in average initial weigh‘b between the 11ghtest
a.nd. the heaviest group of steerso The animals .usqd_:.n _thls trial were
large and varied in weight. Tﬁere was a'bou'l;. 200.pouﬁds diffefenéa. in.
initial weight between the hghtest and the hea.west a.nimal in any one
of the lots (Append:.x Table II). ‘ - |

Height ga_,_l;n_s‘oy. A summary of weight gains is g:.ven in ’I‘a.ble xr, The
steers in lots 2 and 4, fed two pounds of hay per animal -@a;;y Ap:]:us
steam-rolled a,nd dry-rolled ba;rley.'reséectiw'reiy:, had th_e'-fbelst, averags
daily gain.of 2050 pc;unds., The animals that .mceiﬁd ration.l; which
consisted of steam»::;olled barles; and six pounds 'ef hay _pe:':;.s‘l}eer daily,
had the poorest average daily gain of 2015 pouﬁdso Lot. 3 's_t.eers,- fed
steam-rolled barley without hay after the firéf_; five we;ks ef_ﬁ_i_e trial,
had an aﬁrage daily gain of 2.37 poundso - A.n a.nalys‘is.of va,rianca ‘showed
there was a stahstlca,lly significant d:n.fference (P < 0005) in average
daily ga,:m between lot 2 and lot 1 steers and between lot 4 and lot 1
steers,’

Figure 1 shows the. average daily gain by weigh perlods for the four
groups of cattle. The average daily gain increased the flrst 56 days .and -
then stead:ily qgcreased in all groups o:f:‘ steers. The d.ecrea.se in average .
daily gain the last three weigh periods was 1rregu1a,r° The .16“3;' 2 stéer,s,

fed sfeamnrolled barley plus two pounds of hay, gained more weiék@t than

Ll
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TABLE XI. SUMMARY OF WEIGHT GAINS, FEED CONSUMPTION, FEED CONVERSION,
AND FINANCIAL EETUHN FOR_TRIAL I STEER

—— ratlon — = = »”wmgw_i”“,wu.4m‘_mwmw
Daily trea$ment/gteer ‘
Barley, rolled steam steam steam dry
Hay, 1b, . . 6 .2 0 2
Avgo wts. (lbo) R
Initial 848 845 832 850
Final 1149 1194 1164 © 1201
Gain 301 349 332 351
Daily gain 2,15 2.50 2.37 2,50
Avg. daily ration (1b,) .
Barley 16.09 17.78 18.25 18.36
Supplement 1.98 1.98 1.98 1.98
Hay 6,60 3.25 0.47 3.04
Salt and mineral - 0,06 0,06 0,06 0,06
Total 24.7713 23.07 20:T6 23.44
Concentrate—roughage ratio 2;731 6,221 40,721 6.8:1
Feed/cwt. of gain (1b.)
B&I‘ley 7480 38 711 ] 18 7700 04 734 641
Supplement 92,14 T79.23 83.62 79.20
Hay ' 306,80 130,33 19,73 121.40
Salt and mineral 2.95 . 2:57 271 2055
Total 1150.27 923,31 876,10 937.58
Cost of feed/cwt. of gain ($) 1/ 21.80 18,73 18.87 19,02

Financial return/steer ($)

Initial cost 2/ 190,69 190,12  187.09

Feed cost 65,62 65.37 62,65
Trucking charge ‘ 2.74 2:74 .201%

Total investment. 3/ 259.05 258,23 252.4

Gross return 4/ 261.76 262,67 262,98

Net return 2,71 4.44 10,50

Carcass grade :

Choice- 8 - 8 7 -7
Good ' ' 2 2 3 3

1/Feed prices: steam-rolled and dry-rolled barley, #42/ton; protein
supplement, $53.40/tons and mixed alfalfa-grass hay, $Z3/tone

2/%22.50/cwt.; this is an estimated cost on October 15, 1960, as the
cattle were purchased April, 1960,

3/Labor costs excluded.

Q/Sold on a carcass-grade basis: $38/cwt. for choice and $37/cwt. for
gOOdc
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the other steers during one period and gained less than the other steers
the following weigh period. All four groups of steers had fairly czon:=
stant relative average daily gains during the second weigh period.

Figure 2 shows the cumulative average daily éa.in by weigh periods.
The cumul_a.tive averags daily gain increaséd during the vfirst two weigh
periods and than gradually decreased. .The decrease was less rapid for
cattle in lots 2 and 4, fed steam-rolled and dry-rolled barley plus two
pounds of hay, than for the cattlé in the other lots., . During the final
weigh period,- the cumulative average daily gain for the ca;b'bie in all
lots dropped slightly below the gain made the first weigh period. Lot 1
cattle, fed steam-rolled barley plus six pounds of hay per head daily,
were consistently below the othexr cattle in eumula,tiﬁje average daily
gain throﬁghout the trial,

Feed consumption. The animals that received ration 1 had the high;
est average daily feed consumption of 24.73 pounds (see Table XI)}. The
gteers that ree‘eived,, ration 3 consumed only 20,76 pounds of feed pex

animal daily, whereas lots 2 and 4 steers consumed 23,07 and 23.44 pounds

of feed per head daily. There was a decrease in total feed consumpbion -

ag the proportion of concentrate to roughage increased. A similar obser-
vation was reported by Pope et al. (1956). - |

The steers fed two pounds of hay per heéd daily (lots 2 and 4)‘ con=
sumed about the same amount of barley as the steers fed an all-concentrate
ration. The steers fed six pounds of hay per animal daily (lot 1) con-

sumed only about two pounds less barley per head daiiy than the other .
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experimental animals. The steers fed dry-rolled barley (lot 4) con;
sumed about one-half pound more barley per animal dgily thaﬁ the steers
that-reeeiyéd steam-rollod barley (lot: 2);

In all lots, the steers reached a peak in feed consumption the firsi
84 days of the trial and then declined. Tt was noticed that the decline
in feed consumption occurred one weigh period after 'the decline in
average daily gain. :Therefore, it appears that the decline ‘in ﬁeight
gain was not a dirsct result of a decrease in feed consumpfqior_lo It seeins
that the addition .of roughage to the a.iet stimlated the appetite of the
animals. |

Feed ef‘fidiengo_ The feéd required per 100 péunds of gain, as shown
in Table XI, was lowest for the steers that receivéd an all-concentrate
ration (lot 3) and highest for the animals fed six pounds of hay (lot 1).
Lot 2 animalé,, fed steam-rolled ba,rle& rlus two pounds of hay, were‘
s8lightly more efficient thaj,n lot 4 steers, fed dry-rolled barley plus two
pounds of hay, .Similar results were reported by Taylor et al (1960),
They found that cattle fed steam-rolled barley required five psrcent less
feed per 100 pounds of gain than cattle fed dry-rolled barley. The cattle
in all lots were most efficient the first 56 days of the expam:ilﬂento
There was a progressive increase in the feed :’lcequired pér 100 .pounds of
gain by all steers after the first 56 days of the trial,

Feed costs. There was little difference in feed cost per 100 pounds

of gain among steers in lots 2, 3, and 4, as shown in.‘I‘a;blev_xL‘ The feed

I
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cost per hundredweight of gain was about three dollars higp.ez; for lo_t: 1
steers than for any other group of steers. The steers in all lots gave
a positive financial return. Lot 4 steers gave the highest average
return and lot 1 steers gave the least ret;amo

Carcass data. There was little difference in the carcass grade of
the steers (see Table XI). The steers fed rations 1 and 2 graded 80 peru-
cent choice and 20 percent goodo The animals that received rations 3 and
4 graded TO percent choice and 30 percent good. |

Rumen samples of cattle that received six pounds and $wo pounds of
hay per head daily (lote 1, 2, and 4) were normal and showed little
variation in physical characteristics. The rumens of stesrs fed an all;
concentrate ration (lot 3) were noticeably darker in color than the
xumens of the cattle fed hay. There were alsoc some cases of clumpsd
and crusted papilaze and small areas of d.epa,pilla,ﬁon in the Tumens of
the cattle fed ration 3. There did not seem to be any corrslation be-
tween rumen parakeratosis and daily gain or between parakeratosis -a,nd:
carcass grade. Ward et al, (1962) reported similar observations. It is
not believed that any of the animals showed severe cases of rumen
parakeratosis,

Both lot 2 and lot 3 steers had three condemned livers,. Most of
these livers were abscessed. There were ne condemned livers in lots 1
aﬁd 4 steers,

Table XII indicates that the average carcass weight. of lot 4 steers

was about 30 pounds greater than the average carcass weight of steers in

lots 1, 2, and 3, This difference iz reflected both in the final weight

T <2
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TABLE XIT. AVERAGE CARCASS DATA FOR STEERS FED STEAM-ROLLED AND DEY-

; 1 2. 2 4.
Avg, final wbo (1b.) 1/ 1149 1194 1164 1201
Avg. warm carcass wt. (1b.) ‘ T13.5 T716,5. 718.6 745.8

Avg. cold carcass wh. (11:;0)« 2/ 692.2 694..9 697.1 723 .4

Dressing percentage (final wt.
to warm carcass wt. ) 62,1 60,0 61.8 62,1

Final wt. to cold carcass wt. 60,2 58,2 59.9 60,2

17'1“119 steers were shrunk 16 hours before télcing the final weight.
2/3% shrink from warm weight. :

and the dressing percentage. Lots 1 and 4 steers had the highest dressing
percentage. The lot 2 steers, which had about the same average final
weight as the lot 4 steers, had the lowest dressing percentage. The cold
carcass weighté wore determined by giving the warm weights a calculated
shrink of three psrcent.

mary., Barley fed either steam-rolled or dry-rolled with twe

pounds of hay appeared %0 give aboub equal results. The steers fed
steam-rolled and dry-rolled barley plus two pounds of hay pexr head daily
had the same daily gain. The feed efficiency was slightly better for the
steers fed steam-rolled barieyo .The net return wes highest for the steers
fed dry-rolled barley, due primarily to a higher dvessing percentage.

The é,nima,la-:g fed steam-rolled barley graded slightly better than those
that received dry-=rolled barley. Dr;y«:olled barley was less desgirable to
handle because of the excessive amount of dust., It waz alse found that,

if the dry-rolled barley became wet, it was less palatable than the
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steam-relled barley. The relative prices as well as persenal_pmefbrenée
woﬁld probably determine the best barley preparation for fgttening caitleo

The cattle fed six pounds of hay did not perform as well as steers
fed less roughage. However, if the price differenee‘hetwqen‘bémlay and
hay is large, it may be feasible te feed a high level of hay to fatten;
ing cattle. This may necessitéﬁe a slightly longer fattening period to
reach the desired grade.

The cattle fed an all-concentrate ration (lot 3) appesared healthy |
and performed well in the feedlot. .Generally, these cattle had results
equal to those of stesers fed two pounds of hay (lots 2 and 4), but per-
‘formed better than the animals that Teceived six pounds of hay per head
daily (lot 1), | |

| This experiment indicated that steers.fed'steamwrélled or dry-
rolled barley ﬁith two pounds of hay or mo hay plus a protein supplgment
will perform better than steers fed steam-rolled barley with six pounds
of hay and a protein sﬁpplement°
Trial IT

The 32 yearling Hereford steers averaged about 726 pounds initially,
as shown in T&ble'XIIIo There was 25 pounds difference in average
weight of the lightest groups of steers (lot 7} compared with the heavi-
est lot of steers (lot 6). There was & difference of &bput'ISQ pounds
iﬁ the initial weight‘of the lighteét and heaviest steer in each lot
(see Appendix Table VII). The average final weight of the steers was

about 1,115 pounds.
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TABLE XIIX, SUMMARY OF WEIGHT GAINS, FEED CONSUMPTION, FEED CONVERSTON,

AND FINANCIAL RETURNS FOR STEERS IN TRIAL II.

Lot _and ration number 5 6 . 7 . 8

Treatment/steer daily

Bariey, rolled steam ary steam steam
Alfalfa-grass hay (1b.). 5 2 2 0.
Avg. wts. (1b.) :
Initial 724 740 715 727
Final 1104 1136 1093 1124
Gain 380 396 378 . 397
Daily gain 2,48 2,59 2,47 2+59
Avg, daily ration (1b.).
Barley 15.22 16.43 17.04 18,00
Supplementb 2,00 2,00 2,00 2,00
Hay ' 4,88 . 2027 2,28 . 0,55 -
Salt and mineral . 0.13 0013 0013 0.1
Total 22,23 20.83 21.4% 20,6

Concentrate~roughage ratio  3.5:1  ~8.1l:l 8,131 33.5:1

Feed/cwt. of gain (1b.)

Barley 614.52
Supplement 80,08
Hay 196,63
Salt and mineral 2521
Total 96,44

Cost of feed/cwt. of gain ($) .1/ 18,11

Financisl return/sﬁeer (%)
Initial cest ($23.50/cwt.} 170,14  173.90 168,02  170.84

Feed cost 68,82 68,39 TO.31 76,59

Prucking charge ($.25/cwt. 2,76 2,84 eoz% 2,81

Total investment g/ . 241.72 245,13 240,0 244,24
' Gross veturn 3/ 237.63 . 251,76 245,39 248,45

Net return : =4,09 6.63 5033 4.21
Carcass grade .

Choice 4 8 8 8

Good 4 0 0 0

Z??%ed prices: steam-rolled or dry-rolled barley, $44/ton; protein
.~ supplement, $53.40/ton; and mixed alfalfa-grass hay, $23/ton.
2/Labor costs excluded. : )

3/837.50/cut. for choice and $36.50/cws. for geod.

TN
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Height gains. The steers in lots 6 and 89 fed dry-rolled barley
with two pounds of hay per animal daily and steam-rolled barley with no
hay respectively, had the best average daily gain of 2,59 pounds (Table
XIIT). Lot 5 steers, fed steam-rolled barley with about five pourds of
hay per animal daily, gained an average of 2.48 pounds per day. Steers
in lot 7, fed steémmrolled barley plus two.pounds of hay per head dai%y,
gained an average of 2.47 pounds per da#o .There wexre no significant
differences in average daily gain between any of thé groups of steers.

Figure 3 shows the average daily gain of the steers in each lot by
weigh periods. The lot 7 steers gradually decreased in average daily
gain after the first weigh period. The steers in lots 5, 6, and 8
increased in daily gain the first two weigh periods and then decreased
the third weigh period., The average daily gain of the lot 8 steers
gradually decreasad the third, foﬁrth, and fifth weigh feriodso Lots 5
and 6 steers had a slight increase in average daily gain the fourth
weigh period, followed by a decrease the final weigh'periodo

FPigure 4 shows that the cumulative average daily gain for steers in
lots 5, 6, and 8 reached a peak during the second weigh period and then
gradually decrsased the remaih@er of the trial., The cumulative awermée
daily gain of the lot 7 steers decreased steadily from the first weigh
period tc the end of the Hrial. F@ot'rgt was partially responsible fox
poor gains made by several of the lot 7 steers. [These poor gains ad-.
versely affected the gain of the entivre lot of steers. .The steers in the

other lots were net affected by foot rot,.
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Figure 3. Average Daily Gain by Weigh Period for Steers in Trial II.
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Figure 4. Cumulative Average Daily Gain by Weigh Period for Steers in Trial II.
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Feed consumption., The average daily feed consumption as'shown_in
.Table XIII.indieated that lot 5 steers, fed gteam;zoiled barley plus_five
pounds of ha&, consumed the most feed, 22,23 pounds per animal daily.
The steers in lot 8, fed steam-rolled barley with no hay, consumed the
least total feed, 20,68 pounds per head'dailyo The animals in 1o£ Ts
fed steam-rolled barley, consumed about one-half pound mere barley per
head daily than the lot 6 steers that received dry-rolled barley.

The feed consume& by the cattle in lots 5 and T increased the
first two weigh peridds and then decreased during the third and fourth
weigh periods. The cattle in lots 6 and 8 reached their peak in feed
consumption the third weigh period and then decreased during the fourth
weiéh period. There was an increase in btotal feed consumption by -all
cattle during the final weigh fex&odo 'The_wea$her was cooler during the
last weigh period‘and may heave caused this inérease in feed consumption.

As the roughage level was increased in the ration, the total feed
consumed by the steers also inei@asedo The barley consumption decreased
as the level of hay in the ration increased, but'theze was not a corres—
ponding decrease in barley consumption.

Peed efficiency, .fbble XIII‘shaws the steers fed steam-rolled bax-—
‘ley with no hay (l@t 8) bad the best feed efficiency. They required
798.64 pounds of feed per hundredweight gain., The animals that received
steam~rolled barley plus five pounds of hay per steer daily.(lbt 5) had

the poorest feed efficiency of 896.44 pounds of feed per one hundred
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pounds of gain. .The animals in lot 6, fed dry-roélled barley plus two
pounds of hay, required an average of about 60 pounds of feed less per
one hundred pounds of gain than the steers in lot 7, fed steam-rolled
barley plus two peounds of hay. |

The cattle in lots 5, 6, ana.7 had a steady decrease in feed
effieienéy during the first three weigh periods. Lot 8 steers had an
increasea,feed efficiency the second weigh perioqg‘followed-by a decrease
during the third weigh period.  All gteers were more‘efficient the fourth
weigh period than the third weigh period. -There was a large increase in
feed required per hundredweight gain by cattle in all loﬁs the lgst
weigh psriod,

-Peed costs. Table XIII shows that feed costs psr hundred pounds of
gain were highesﬁ ($18,60) for steers in lot T, fed steam-rolled barley
plus two pounds of hay. Feed costs per one hundred pounds of gain were
lowest (317057)_£or the lot 6 steexrs, fed dry-rolled barley plus téo
pounds of hay per animal daily. .The feed Qosﬁs per one hundred pounds of
gain for steers in lot 5, fedisteamnrnlled barley p;usvabout five peunds
of hay per animal daily, were $18.11, Iot 8 steers, .fed steam-rolled
barley with no hay, had a feed cost of $17.78 to produce one hundred
pounds of gain. .

Carcass data. The cattle were sold on a carcass~grade basis of
$37.50 per hundredweight for choice and $36.50 per hundredweight for good.
All gfoups of steers gave a,pbsitive financial return except ths‘loﬁ 5

steers, which lost $4.08 per steer. This loss was largely a result of

I
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the lower carcass grades of the lot 5 steers compared with the ether‘
steers (Table XIII). All cattle in lots 6, 7, and 8 graded choice. Four
cattle“graded choicé and four graded good in lot 5. |

There were ten livers condemned at the time of slaughter. Abscesses
were the predominant cause for condemning the livers. Fellowing is the
number of livers condemned per lots lot 5, four; lot 6, three; lot 7,
one, and lot 8, two condemned livers.

Examination of rumen samples revealed that most of the rumens of
lot 8 cattle were gray to black in color., Some of the rTumen samples
from-lot 8 cattle showed localized areas of clumpe& and crusted papillaé°
There were also areas of depapillation present. The .rumen samples from
cattle in lots 5, 6, and 7 were light in color and did not show ény' |
abnormal variation in physical characteristics of the rumen papillae.
None of the rumen'samples showed severe cases of rumen parakeratosis.

Table XIV shows that the average final weight and the carcass Weight

TABLE XIV. GARCASS WEIGHTS AND DRESSING PERCENTAGE FOR STEERS FED STEAM-
ROLLED AND DRY-ROLLED BARIEY (TRTALIT)o. . ____

Lot and ration number . 5 6 7 .8 .
Avg. final wto (ibo) 1104 1136 1093 1124
Avg. warm carcass wto (1b.) 659 689 671 680

Avg. cold carcass wt. (1b.)
2.5% shrink) 643 672 654 663

Avg. dressing percentege
%Warm‘wto bagis) 59,7 60,7 61.4 60,5

Avg. dressing percentage
‘cold wt, basis) 58,2 5902 59 .8. 59,0
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were highest for the steers fed ration 6, dry-relled barley plus two pounds
- of hay, The steers in lot 7, fed steam-rolled barley plus two poundg.of‘
hay, had the highest dressing percentage. The lot 5 steers, which reeeiﬁ;
ed the highest level of hay, had the lowest carcass weight and lowess

dressing percentage. The steers in lots 6 and 8 had about equal dress—

o~

ing percentages. o
Summary. Lots 6 and 8 steers, fed dry-rolled barley plus two-iounds
of hay per animal daily and steam=rolled bamiey with no hay, perfoxmed
better than the lots 5 and 7 steers, fed steam-rolled barley plus five
and two pounds of hay respectively. The animals in lots 6 and 8 had the
highest average dgily gain (2.59 pounds) and the best feed efficiency.
The lot 6 steers had the lowest feed cost pei hundredweight gain and the
highest net return of any of the.grbups of steers. The lot 5 animals
had the poerest feed efficienecy, lowest carcass grade, and the lowest
net réturn. Five pounds of hay per steer daily was too high for maxi-
mum rate and egonomy of gain., Foot xot in the lot T steers undoubtedly
eontributed to their decrsasged psrformance. The steers fed an all-
concentrate ration after the fivst three weeks of the trial (lot 8) per—

formed as well as any of the other steexs,

Comparison of Trials I and II
A comparison of the results of trial I and triallII'was difficult
because of weather differénees and variability 6f experimental animals;
There were, however, results which were common to both trials as well

as differences in the results,
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Figure 5 shows a comparison of average daily gain of trial I and
trial IT steers. The graph shows that steers in both trials reached
tﬁeir peak in average daily gain the second weigh period. The.awexage
daily gain decreased the remainder of the experiment for trial I steers.
This was generally true for trial II steers with the exception of a
slight incrsase in average daily gain the fourth weigh period.

The cummlative average daily gain for the $rials I .and II steers i=
shown in Figure 6. The trial IT steers had a consistently higher Gumulé=
tivg é&arage daily gain than the trial I_steerso This was probably due,
in part; to the fact that the trial II steers weighed less than the
trial I steers. Weather conditions may have caused some of the diffexr-
ence in gain among the steers. The trial I steers fed during the winbexr
needed moxé energy to sﬁpply body heat than the trial II steers., The
lower levgi of hay fed the steers in lot 5 (trial II), compared with
the lot 1 steers (trial I)g also conmtributed to the difference in average
daily gain among steers on the two trials., It is of interest that the
difference in eumulativg average daily gain bebween the steers on the
two trials was approximaftely constant throughout the feeding period.

This would indicate that the factors responsible for the differences
in gain probably remained relatively constant in their effeet throughout
the trials,

The average daily feed comsumption was higher for the trial I steexs
than for the trial II steers. The heavier weight of the trial I steers
probably caused much of the difference. Also, the summer heat undoubtedly

depressed the feed consumption of the trial II steers. -The cold weather
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" during trial I may have éa.used an increase in feed consumption by these
steers. .The steers needed more feed as a source of energy to produce the
additional body heat required during cold weather. Th@ animals fed
steam-rolled barley without hay (lots 3 and 8) consumed the least feed
per animal daily and had the best efficiency. The stesrs fed the h,:i.gh,ﬂ.-=
est levels of hay (lots 1 and 5) in both trials consumed the moest feed
and had the lowest feed efficienecy ef any of the other groups of steers.

The results were contrary when cemparing steam-rolled and dry-rolled
barley with two pounds of hay in the two trials, The steers fgd. st_eam==
rolled barley had a slightly bettgr feed efficiency and lower ;fee,d costy
than the steers fed dry-rolled barley in trial I. In trial II, the
steers fed dry-rolled barley had the best gain and feed efficiency and
the lowest feed costs. In general, there was not a marked difference in
steer perférm&nce dus to preparation of the harley.

There was little diffemnca in performance between steers fed two
pounds of hasy per animall daily and steers Ted an all-concentrate ration.
The steers fed steam-rolled barley plus five and six p@undg of hay per
he.a,d daily did not perform as well as the other steers,

Wintering Trial
| For‘tyweight weaned H@ref"ord calves, which averaged 442 pcﬁnds ini-
tially, were used in the 84~day wintering trial. There was a difference
of about 30 pounds in average initial and final weight between the light-
est and heaviest group o_f calves, A:vam,ge fingl weight of the steeré was
586 pounds. Individual initial and f;.i.nal weights and average daily gains

are shown in Appendix Table X.
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Height gains. ‘There was only 0.05 of a pound difference in average
daily gain among the four groups of calves, as shown in Table XV. .This
difference in average daily gain was not statistically significant,

-The average daily gain is shown by weigh periods in FigAure- T.  All
ealvés éained lessl weight 'during the second weigh period than during the
first. -The lots 1 and 2 calves, fed steam-rolled barley and stean;roll_ed
barley with moiasses, bad about the same average daily gain by weigh
periods during the trial., .The calwves in lots 3 and 4, ‘f\ed steam;rolled
barley with molasses and dry-rolled ,ba,rl_ey respectively, had the best
_ga,in the second weigh period but gained less during the thixd Wéigh period
than the calves in.lots 1 and 2. ' '

Iots 1, 2, and'3 steers had about the same cumulative average daily
gain during the trial (Figure 8). -All steers decreased in cumilative
average daily gain during the second weigh period, __The lot 4 steers, fed
dxy-‘-rolled barley, had a higher cumulative average daily gain the first
two weigh periods than the other groups of steers. .The lot 4 calves de-
creased in cumulative average daily gain during the thirad we:‘i.gﬁ period
while all other group's.of calves incréa,sedo

Six calves in each lot were sired by Individual Performance Record
'bulls’ and six calves were from untested sires. .Only five certified
steers and five o_fher steers per lot are used for all comparisons because
one certified steer in each 1@;$ is from a different group of cows than
are the other five éertified s1;ee:z"s.o .Table XVI shows a comparisong.of

average d.a,ily‘ gain and cumulative average daily gain between certified
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TABLE XV, SUMMARY OF WEIGHT GAINS, FEED CONSUMFTION, FEED CONVERSION,
' e D E AN T AL, RS PO R ING A e

and_ration number 1 2 3 4
Treatment/steer daily
Barley, rolled steam steam steam dry
+ molasses + molasses
© 4+ eelluade
X X X %
Avg. wte. (1b.) ‘ ‘ .
Initial 460 433 445 428
Final 607 578 588 571
Gain 147 145 143 143
Daily gain 1.75 1.73 1.7¢ 1.70
Avg. -daily ration (1b.)
Barley 3,65 3.65 3.65 3.65
Supplement 1.90 1.90 1,90 1.90
Hay : 8,05 8.05 8.05 8,05
Mineral 0,10 0,10 0,10 0,10
Total 13,70 13,70 13,70 13,70
Peed/cwt. of gain (1b.) - 783 791 810 868

Feed cost/cwt. of gain (8) 2/ 13.24 13.70 14.45 13.66

Total feed cost/steer for
wintering trial (§) 19.46 19.86 20,65 19.53

1/411 cattle received a full feed of hay. ‘ E

2/Peed prices: mixed hay, $23/ton; mineral, $4.38/cwt.; protein supple-
ment (lots 1, 2, and 4), $57.26/ton; protein supplement (lot 3),
$64.52/ton; bariey (steam~rolled and dry-rolled), $47/ton; steam-rolled
barley plus 5% molasses, #47/ton.
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Figure 7. Average Daily Gain by Weigh Period
for Steers Fed A Restricted Ration (Wintering Trial).
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TABLE XVI. A COMPARISON OF AVERAGE DAILY GAIN AND GUMDLATI‘VE DATLY GAIN IN POUNDS BETWEEN

Lot and ration . -Weilh'- sriods

yumber ~Tos. 30 = Jan. 20 Jan. 27 = Feb. 3 Teb. 24 - Varoh 34
Avg. daily Cumulabive avg. Avg. dally Cumalative avg. Avg. daily Gwnula.t ive a:vgo
gain ] da,:,lx &:m g_g d.a,llg &:m gain daily
lb [ o ° lbo
1. A, 1/ 1.86 1.86 1032 1.59 2,21 . 1.80
B. 2/ 1,75 1.75 1.50 . 1.62 2,14 1.80
2. A 1,71 1.71 1.46 1,59 1.96 1.71
B. 1.82 1,82 1.07 1.45 2.60 1.63
3. Ao 1.50 1.50 1.64 1.57 1,89 1,68
B. 1.93 1,93 1.21 1.57 1.89 1.68
4o -Ao - ‘2000 ,2000 1661 1080 1071 1077
Bo 1096 : 1096 1036 1066 : 1032 1055

;./F’:Lve certified steers.
2/Five steers from untested sives.
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steers and steers from untested sires. The certified steers'ip lats.zh
gnd 4, fed steam-rolled barley plus molagses aﬁd dryhfolled barley, made
slightly bétter gains than the other steers in the same lots. ~The daily
gain was about the same for both groups of steers in lots 1 and 3, fed
steam-rolléd barley and steam-rolled baziey plus molasses and celluade,
respectively. The average daily gain fof all the certified steers was
0,06 of a pound gréater than the other steers for the wintering trial
(Table XVIII). There were no statistically significant. differences in
average daily gain betweeen the certified steers and the other steers.

| Foed consumption. All calves were fed a restricted level of barley
during the experiment. The average daily feed intake'per steer was 13.70
pounds, as shown in Table XV, Each animal consumed an average of 8.05

pounds of mixed alfalfa-grass hay and 3.65 pounds of barley per day

during the trial. The feed was gradually incresased ugtil each animal con-

sumed 15.% total pounds of'feed daily during the last weigh psriod. The
barley level was gradually increésed during'thg trial while the hay level
remained about the same,

" Feed efficiency. There was a difference of only 27 pounds of feed

required per 100 pounds of gain between the most efficient group of steers

(1ot 1) and the least efficient steers (lot 3), as shown in Table XV,
Lots 1, 2, and 3 steers were most efficient the first Weigh period and
least efficient the second weigh period. ;The feed efficiéﬁqy of lot 4

steers progressively decreased dﬁring the trial.

0 |
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Feed costs. 'The‘feed.cost per 100 pounds of gain was over one

dollar less for the lot 1 steers compared with the lot 3 steers (Table XV).

The addition of ten percent cellumade to thé protein supplement fed the
lot .3 steers resulted in a higher feed. cost th;.n for the other groups of
steers. The lots 2 a‘nd 4 calves had about the séme feed cost per 1CO
pounds of gain. '

Summary. In the wintering trial, there were only small differences
in results among the four groups of calves, This would indicate there
was little difference in the :f:‘ee.ding value of: barley, steam-;rdlled, d.ryp-
rolled, or steam-rolled with five percent molasses added,; when fed at
a restricted level in equal quanitity to all steérso'

The steers fed rations 1 and 2 (steam-rolled barley and steam-rolled
barley with molasses )-gained more weight arlld were more efficient than the
other two groups of steers. Lot 1 steérs -gave slightly bet_,tér results
tha.p lot 2 steers in all aspects of 'the trial. The lot 3. steers, fod
steam-rolled barley plus molasses and belluade, were  least efficient and
had higher feed costs '1l;ha,n the other three groups of steers. ‘Ho'weverg"
there were little differences in the results of lots 3 and 4 steers.

L -Fattening Trial

The 48 Hereford calves on the wintering trial were used ﬂin a 179~
day fa.ttezgipg. oxperiment. .The average . f,;'L,na;_l weight of 588 pouﬁds rer
ste_er on the wintering trial was used as the average intifa,l weight for |
the fattening period. Individual initial and final weights and -average

daily gains are shown in Appendix Table XVII.
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Height gains, The lot 1 steers; fed steam-rolled barley, had the
best average daily gain of 2.56 pounds:,- as shown in Table" X;ViIb The
lot 4 steers, fed dxy;rolled barley, had the lowest average daily gain of
‘2,37 pounds. The a.veraée daily gain of the lots 2 and 3 -steerg,y .fed
steam~rolled barley with molasses and steam—rolied barley with mdla.asés
and celluade, was 2.42 and 2.46 pounds respectively. These differeﬁces
in average daily gains were not statisticaily siénificanto o ‘

Weight gains of steers by weigh periods are Asht.mn inFJ.gure 9. - There
was an increase in daily gain the second and third weigh periods by steers
in lots 1, 3, and 4. Steers in lot 1 had an increase in dsily gain the
second veigh period, followed by.a.decresse the: third:arid;fourth weighi
periods. All steérs decreased at least :one.pound' in average daily' gain
during the fourth weigh period. This deérease may ha,ve been partially
due o the hot weather during this weigh period.. The a.vérage daily gain
of the steers the last three weigh périods was i:freghla;ro- Thei'e was a
net loss of weight by lots 1, 2, and 3 steers the last weigh period (13
days ), because of the 16~hour shrink given the steers before final weights
were recorded. | l

The cumulative average daily gain by weigh periods is §hom_1 in
Figure 10, All steers increased in cumulative daily gain during the
; second and third weigh periods, foller_ered by a gﬁéﬂual;;de.dmas‘eﬁhe;.
remainder of the trial. The lot 1 steers, fed steam-rolled b'a,rley,l had
the best cumulative average daily gain during most of the fria.llo‘. The .
lot 4 steers, fed dry-rolled barley, had the lqr;est cum&la.tiw're' average

daily gain after the first weigh psriod.
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TABLE XVIT, SUMMARY OF WEIGHT GAINS, FEED CONSUMPTION, FEED EFFICIENCY,

Lot and ration number 1 2 3 4.
Preatment/steer daily
Barley, rolled steam - steam + steam + dxy
molagsges molasses
. + gelluads
Hay (1b.)- 2 2 2 2
Steers/lot 12 111/ 12 11 1
Avg, wis. (1bs)
Initial 607 581. 588 574
Final 1066 1015 1029 998 _
Gain 459 434 441 424
Daily gain 2.56 2.42 2,46 2.37
Avg. daily ration (1b.).
Barley 16,91 16,17 16,34 15015
-Supplement 1.00 1,80 1,00 1,00
. 2,90 2,85
Salt and mineral O, 0,07
Total 20,16 20,26
, Feed/mo of gain (1b.).
" Barley 658,70 676,00 662,70 636,20
- Supplement 38.90 41,50, 40,60 42,10
Hay 110,80 120,10 115,60 126,00
Salt and mineral 30,61 3.80 3,28 3041
" Total 12,01 35.40 822,1 01,71
Feed cost/cwt. of gain ($) 2/ 16.95 18.39 18.53 16,66

1/0ne steer in lot 2 removed béeause of bloat after 67 days on feed.

One steer died in lot 4 after 173 days on irial.

Gains of these steers

were included in calculating feed consumed per 100 pounds of gain.

2/Feed prices:

mixed hay, $23/tons mineral, $4.38/cwt.s protein supple-

ment (lots 1, 2, and 4), $55.55/tony protein supplement (lot 3},
$74.98/ton; barley (steam-rolled and dry-rolled}, $47/tong steam-rolled

barley plus 5% molasses, $47/ten.
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Figure 9. Average Daily Gain by Weigh Period for Steers on Fattening Trial.
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Figure 10, Cumulative Average Daily Gain by Weigh Period for Steers on Fattening Trial.
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The certified steers in lots 2 é.nd 3 had a higher averagé daily
‘ gain all weigh periods than the steers from untested sires in those iots o
.The certified steers had a higher average daily gain than the other
steers every weigh psriod except the third in lot 1. In lot 4, the -
certified steers had the' highest average daily gain four of the seven
weigh periods. There was a highly significant difference (P<0,01)
in average daily gain within lots between the certified steers and the
other steers. |

A comparison‘ of average daily gain by’ weigh period with the cextified
steers and the steers from unﬁestea sires is shown in Figure 11, - The
certified steers had a higher average daily gain every weigh psriod. during
the fattening trial, The difference in average daily ga.in by weigh
period varied between 0,2 and 0.6. of a pound.

The cumulative average daily gain by weigh period was also higher
for. the certified steers (figure 12 ). There was a constant difference in
da.ily gain of 0.3 to 0.5 of a pound between the certified steers and the::
other steers,

The total average daily gain for the certified steers was 2,62
pounds, whereas the steers from untested sires had a total a.ve.rage daily
gain of 2,23 pounds (see Ta,b]‘.e‘ XVIII). This difference of 0,39 pounds
was highly éignifi_cant (P<0,01), o | '

Feed consumption. The average daily feed coMuhption was highest
for the lot 1 steers, fed steam-rolled barley, and lowest for the' lot 4

steers, fed dry-rolled barley (Table XVII), The lots 1l and 4 steers also
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A Comparison of Average Daily Gain by Weigh Period of Certified Steers
and Steers from Untested Sires (Fattening Trial).
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Figure 12, A Comparison of Cumulative Average Daily Gain by Weigh Period of
Certified Steers and Steers from Untested Sires (Fattening Trial).
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had.the highest and lowest barleiy consumption respectively. The feed
consumption of the lots 2 and 3 steers, fed steam-rolled barley with
molasses and steam-rolled barley with molasses and celluade respective-
ly, was about the saﬁxeq |

TABLE XVIII. AVERAGE WEIGHT AND GAINS OF CERTIFIED AND NON-CERTIFIED

No, of 1Initial . Mnal. . Total: - Daily
Steers who who . gain .. gain -
1b, 1b. 1b, ib.
Wintering trial : ’
Certified gteers 20 . 429 574 146 1.73
Non~-certified steers 20 440 579 139 1,67
Fattening trial :
Certified steers 15 576 1044 468 2,62
Non-certified steers 19 581 980 399 2,23
Total (wintering and fattening trials)
Certified steers 19 431 1044 613 2,33

Non-certified steers 19 442 980 . 538 2,04

Steers in all lots increased in average dailyvfeed 'c.onsumption the
first three weigh periods, followed by & decrsase the fou;hth weiéh period.
The feed consumption for all steers was about equal the fif'th and sixth
weigh periods and was above the feed consumption for the fourth weigh
.period. .Feed consumption decreased for all steers the last weigh period.
The lot 1 steers had the highest feed consumption zill Weiéh periods ex-
cept the first and fourth, whereas the lot 4 steers had the lowest feed
consumption during most of the feeding peried. The hea;r‘ier weight of the
lot 1 steers compared with the other three groups of steers woﬁld paxr=

tially account for the higher.feed consumption of the lot 1 steers.
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However, the steers in lot 1 had a SIightly higher daily feed consum -
ﬁion than the lot 4 steers, based on a pgrcentage of . their live weight.,
The feed consumptibn‘of_lots*lg‘29 and 3 steers was about the same when
based on a percentage of the average live weight of the anima,i°

Feed efficiency. There was little difference in the pounds of feed
required per hundredweight gain among the:four groups of steers (see
Table ‘XVII). The feed efficiency was best for the lot 4 steers, fed
dry-rolled barley, The lot 1 steers, fed steam~rolled barley, required
about ten pounds of feed more per 106 pounds of gain than the lot 4
steers, The lot 3 steers, fed steam-rolled barley plus molasses and
celluade, were slightly more efficient than the lot 2 steers, fed steam;
rolled barley plus molasses. . '

The feed efficiency for all steers was about the same the first
three weigh periods. There was an increase by all steers of 250 to 400
pounds of feed required per 100 pounds of gain during the fourth weigh
period. - As would be expscted, this decrease in feed efficiency occurred
the same weigh period as a decrease in average daily gain.

The feed efficieﬁ@y of cattle in lo%s 1 and 2 increased the fifth
and sixth weigh perieds. This increase also correspended to an increase
in daily gain during the fifth and sixzith weigh periods. The feed
efficiency of the lots 3 and 4 steers was irregular, as was their daily
gain during the fifth and sixth weigh periods. The feed efficiency of
lots 1, 2, and 3 steers the last weigh period (13 days) could not be

calculated because of a net loss in weight, The lot 4 steers gained only
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0049 of a pound pér head daily the seventh weigh period and, therefore,
had a poor feed efficiency. '

lkggiigagggo A feed cost of $16.66 per 100 pounds of gain for the
lot 4 steers (dry-rolled barley) was the lowest of the four groups of
steers (Table XVII). The lot 3 steers, fed steam;rolled barley plus
molasses and celluade, had the highest feed cost of $18.53 per 100 pounds
of gain. The feed cost per 100 bounds of gain for the lots 1 and 2
steers, fed steam-rolled barley -and steam-rolled barley with molasses,
was $16.95 and $18.39 respectively. The calwes fed steam-rolled and
dry-rolled barley-(lots 1 and 4) had a feed cost per 100 pounds of gain
of about $1.50 lesé than the calves fed steam-rol;ed barley with
molasses and steamwrollea barley with molasses and celluads (lots 2 and
3)

Carcass gata. The céréass grades of the lots 2, 3, and 4 steers
were about the same, as shown in Table XIX., One stéer in each of the'
three lots éraded good and the remainder of the steers graded choice,
There were three steers iniloﬁ 1 that graded good and nine that graded
choice, ‘. .

Rumen samples faken at the time of slaughter revealed that rumens of
cattle fed steam-rolled barley with molasses (lots 2 and 3) were cénsis~
tently gray to black in color with unusually long papillas. -Some of
the rumens of lots 2 and 3 cattle also showed areas of clumped and hard-
ened papillae, The rumen sampleé of cattle fed steam~rolled and
dry-rolled barléy (lots 1 and 4) were pinkish to gray in color and appear-

ed to be normal in every respect. There did not seem to be any
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correlation between the physical characteristics of the rumen and steer
performance.

TABLE XIX. PFINANCIAL RETURNS AND CARCASS GRADES FOR STEERS ON
FATTENING EXPERIMENT,

Lot _and ration number 1 o2 3 4
Treatment/steer daily :
Barley, rolled steam steam + steam + dry
molasses molasses
+ celluade
Hay (1b.) 2 2 2 - 2
Financial return/steer ($) '
Initial cost ;/ 141.59 135,62 138.80 133,96
Feed cost ‘ - 77.80 79.81 81.72 70.64
Trucking charge 2.31 2031 2,31 2,31
Total investment 2/ 221,70 217.74 2220%3 206.91
Gross return 3/ 231,16 233,73 229,13  220.04
Net return 9.46 16,00 6,30 13,13
Carcass grades
Choice 9 10 11 11
Good 3 1 1 1

1/Initial cost of $26.55/cwt. November 12,,'19669 plus feed cost for
wintering shown in Table XV. Steers lost from experiment were not
used in calculating initial cost or gross returns.
2/Labor costs excluded.
Steers were sold on a carcass-grade basiss choice, .837.50/cwt. and
good, 836 50/cwta '
There were ten condemned livers: one from lot 1 steers, five from
lot 2 éfeers, two from lot 3 steers, and two from lot 4 steers..
.The lot 2 steers had a dressing percentagé of 63,2, based on ‘the
warm carcass weight. This was over two percent higher than the next
. highest group of steers (lot 3). It is believed that there may have
beén an error in the final weight or the warm carcass weight of one

lot 2 steer which had a dressing percentage‘(warmuweight'basis) of 72,6,

The steers fed steam-rolled and dxy-rolled barley‘(lots 1 and 4) had
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about the same dressing percentage of 58.0 and 58.9 respectively (see
Table XX).

TABLE XX,  .CARCASS WEIGHTS AND DRESSING PERCENTAGES FOR STEERS ON THE
FATTENING TRIAL.

Lot _and ration number 1 | 2 3 4
Avg. f£inal wto (1b.) 1066 1015 1029 998
Avg. warm carcass wt. (1b.) 633 . 641 628 603

Avg. cold carcass wt. (1b.) 1/ 618 625 613 588

AV?o dressing percentage ‘ '
warm wt. basis) A 59.4 63.2 2/ 61.0 60,4

Avgo '.dressing percentage .
cold wt. basis) . 58,0 61.6 59,6 .58.9

1/A 2.5% shrink from warm carcass weight.

2/A steer in this lot had a dressing percentage of 72.6, based on the
varm carcass weight., An error may have been made either in the final
weight or the warm carcass weight.

The steers‘were sold on a ca,rca,ss==g§a.de basis of $37.50 -p:er hundred;-
weight f'pr choice and $36.50 per hundiedweight for good. | All stéers gave
a positive financial return, as shown in Table XIX, Lot 2 steers
returned $16.00 per steer over feed cost; this return was grea.’der than
that for steers in any other lot., .The steers in lot 4; fed dry-rolled
barley, returned $13.13 per head. These calves wére most éffieient'
during the trial. This feed efficiency was largely responsibie for the
lot 4 steers having the second highest net return. -The lot 3 steers had
the lowest net return of $6.30 per steer. .The net réturn_was $9.46 per .
steer for the lot 1 steers. |

.Sﬁmmmo The results of this trial indicate that there is little

difference in the value of steam-rolled barley, steam~-rolled barley with
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molasses, and dry-rolled barle& when fed with two pounds of hay and one
pound of a protein supplement to fattening steers. .The addition of ten
percent celluade to the protein supplement did not improve the performance
- of the cattieo ‘

The steers fed steam-rolled barley had the best dé.i‘ly gain and the
highest feed consumption, whereas the steers fed dry-rolled barley con.-.
sumed the least feed and had the best feed efficiency. The lot 2 steers,
fed steam-rolled barley with mola,sses, had the highest d::ess:l.ng percent-
age and net return of any of the steers. . _

There was a highly significant difference (,P<:O°01> of 0.4 of a
pound in average daily gain, with the certified steers gaining faster
than the steers from unte‘sted sires during the fattening trial (_see
Table XVIII). The average daily gain was 0.3 of a pound greater for the
certified steers during both the wintering and fattening period. This
difference in daily gain of the certified steers and the steers from
untested sires could determine a profit or a loss to the feedlot

opersator.
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SUMMARY AND CONCLUSIONS

Two similar fattening experiments (trial I and trial II) were _cgnn’
ducted with yearling Hereford steers to compare the fattening value of
steam-rolled and dry-rolled barley when fed with varying levels of hay.

A wintering trial and a fattening trial with Hereford steers wers
conducted to compare the feeding value of steam-rolled ’éarlejg steam;
rolléd barley with molasses, and dry-rolled barley. The barley was fed
at a restriéted level with a2 full feed of hay during; the wintering ‘lzria,io
A full feed of barley and two pounds of hay per steer daily were fed |
during the fa.ttehing trial. The performance of eem‘bifigd steers was
compared with the performance of steers from untested sires during the
wintering and fattening ‘t;riaiso Celluade was fed during the wintering
and fattening trials. )

There were few consistent differences in the pexformance of steers
fed steam-rolled or dry=rolled barley with +two pounds of bay.; In trial I,
the steers fed steam-rolled or dry-rolled barley with twoe pounds of hay
"had the same average déily gain. However, in trial II, the steers fed
dry-rolled barley gained about 0,10 of a pound per day more than the
steers fed steam-rolled barley, The steers fed steam-rolled barley had
an average daily gain of aimost 0.2 of a pound more than tﬁe steers fed
dry-rolled barley during the 179=-day fattening trizl,

'.I'he: daily fegd consumption of steers fed dry-rolled barley plus two
pounds 9/f hay was lower than the feed consumption of steers fed steam-—
rolled barley plus two pounds of hay in two of the three fattening

trials., The feed efficiency was also better for the steers fed dry-rolled
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barley in the same two fattening trials. The steers fed steam-rolled
"barley were more efficient than steers fed tea,m«;ralled barley with
molagses or dry-rolled barley when a restricted level of barley and
a full feed of hay were fed (wintering trial).

The carcass grades of cabtle fed steam—rolled or dry-rolled barley
were about the same (trials I and I1). A1l groups of steers: fed dry-
rolled barley with two pounds of hay had a higher net return than the
steers fed steam-rolled barley ;vith two pounds of hay.

In general, steam-rolled or dry-rolled barley with tﬁé pounds of
hay and a supplement gave about the same results when fed to fattening
c:=a,1';1:;1eo -Factors such as personal pre_férﬁencea availability, and
economics will probably determine which form of barley to feed.

- Cattle fed steam-rolled barley plus five or six pounds of hay had
poorexr gains, feed efficiency, and net returns than cattle fec_l barley
rlus either two pounds of hay or no ha;y (triagls I and II)O The carcass
grades of steers fed five pounds 6:6’ bay in trial II were. lower than the
carcass grades of the other groups of trial II steers. However, this
was not true for the trial I steers., -The resguits of trials I and IX
indicated that cattle fe,d barley plus no hay or two pounds of hay and
a protein supplement performed better than steers fed barley plus five
or six pounds of hay per head daily.

- Cattle fed an all=concentrate ,ra,ﬁ@n (trials I and IT) consumed less
total feed and were m-ore efficient than steers fed two or six pounds of
hay. The average daily gain oﬁ’ steers féd, an a;lléc@ncentra,te ration was

0.13 of a pound less than the average da;ily gain of steers fed ﬁm pounds
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of hay in trial I, The average daily gain of the steers fed an all-
concentrate ratien in trial II was the same as the steérs fed
dry-rolled ba,i"ley plus two pounds of hay and 0412 of a pound higher than
the steers fed steam-rolled barley plus two pounds of hay.

The rumen samples of the steers fed an all-concentrate ration were
generally darker in color than the rumens of steers fed either two or
six pounds of hay. .Some rumens of cattle fed an a,llmeon@entra'bé ratien
wers characterized by elongated and crusted papillae with small areas
of depapillation present.

The cattle fed an all-concentrate ration generally performed as
well and had a net return as high as steers fed two pounds of hay per
"head daily. The reéul‘&;s of trizls I and IT indicate 'ﬁha;ﬁ cattle may be
fattened comﬁetitively using an all-concentrate ration, properly supple-
mented with protein, minerals, and vitamins.

| There was little difference in average daily gain or feed consump-
tion between steers fed steam—rolled barley plus molasses and steam—

rolled barley or dxy-relled barley on & 179-day fattening trial. The

steers fed steam=rolled barlsy plus molasses had a poorer feed efficiency

and a higher total feed cost than steers fed steam-rolled or dry-rolled
'ba,rleyo' The addition of celluade to the ration of steers fed steam-
rolled barley plus molasses did noet improve steer performance.

Steers sired by performance tested bulls gained faster than siteers
gired by untested bulls during bthe wintering and fafbtening trials., There
was a difference of 0.06 of a pound in average daily gain during the

wintering trial. .There was a highly significant difference (P <0,01)
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qf 0.4 of a pound in average daily gain between the certified steers ‘
and the other steers during the fatteningltrialo The certified steers
had an average daily gain eof 0.3 of a pound greater than the steers
sired by untested bulls during the wintering and fattening trials.

‘There was little difference .in the performance of Hereford steers
fed an all-concantrate ration or two pounds of hay plus steam=r@11ed
barley, steam-rolled barley with molasses, or dry-rolled barley, Steers
fed tea,m;-rolled barley plus five or six pounds of hay gave poorer
results than steers that received steam-rolled barléy with no hay or

two pounds of hay.
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APPENDIX TABLE T.
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SFECIFICATIONS FOR THE CELLUADE ADDED T0 THE PROTEIN

SUPPLEMENT FED LOT 3 STEERS DURING THE WINTERING AND

FATTENING TRIALS, 1/

: Ingredients Percent . . . .
Protein 24,00
Pat 3,70
Fiber 7.40
TDN 74.00
Calcium 0,24

- Phosphorus 0,69
Manganese 0,610
Jodine 0,012
Cobalt 0,003
Iron 0,220
Copper 0,025
Zinc 0,017
Vitamin 4, U. S. P. units/pound 56,750
Vitamin D, I. C. units/pound 11,350
Vitamin E,

T, U, per pound 25

Ingredients.

Vitamin A Palmitate (Stability Improved),'D Activated Animal Sterol

(Source of Vitamin

Dy), dl—=Alpha Tocopherol Acetate, Sodium Propionate,

Corn Distillers Dried Solubles, Corn Distillers Dried Grains, Dried .
Extracted Ashbys Gossypii Fermentation Meal, Dried Fermentation
Solubles From Fungal Amylase Fermentation, Dried Extracted Meal From
Streptomyces Olivaceous Permentation, Calecium Iodate, Manganous Oxide,

Perrous Carbonate,

Copper Oxide, Cobalt Carbonate, Zinc Oxide.

T/Specifications determined by the Peter Hand Fouﬁda;tiono

J
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APPENDIX TABLE II. INDIVIDUAL INITIAL AND FINAL WEIGHTS AND AVERAGE DAILY GAIN FOR TRIAL I

STEERS.
Lot and ration number ‘
. 1 N o _ 3 _ PR
Steam-rolled barley Steam~rolled barley Steam~rolled barley © Dry-ralled barley
2 1b. supplement 2 1b. supplement 2 1b. supplement 2 1b. supplement
6 1b., hay 2 1b, hay O 1b. hay 2 1b. hay
Initial Final Deily Initial Final Baily Initial Final Daily Initial Final Daily
_Wbo _who gain who who  gain - wh, whe gain wh, who  gain
1b. 1b. 1b. 1b. 1b. 1b. 1b, 1b. 1b. 1b. b, 1b.
810 1055 1.75 915 1340 - 3.04 T90 1160 2,64 915 1200 2,04
820 1130 2.21 825 1185 2.57 910 1270 2,57 935 1285 2,50
795. 1085 2,07 865 1225 2.57 815 1130 .2.25 155 1070 2.25
890 1240 2.50 785 1085 2.14 895 1205 2,21 905 1260 2.54
855 1155 2.14 835 1200 2.61 795 1145 2.50 860 1275 2,96
755 1055 214 750 1060 2.21 760 1060 2.14 925 1320 2.82
885 1200 2.25 870 1185 2.25 710 1005 2.11 T00 1000 2.14
940 1215 1.96 855 1170 2.25 875 1245 2.64 860 1230 2:64
840 1165 2.32 800 1165 2,61 830 1185 2.54 835 1205 2.64
885‘ 1190 2,18 950 1330 2,71 935 1230 2.11 815 1165 2.50
Totals

8475 11490 21.52 8450 11945 24.96 8315 11635 23,71 8505 12010 25.03

Average:
848 1149 2.15 - 845 1194 2,50 832 1164 2.37 850 1201 2.50




APPENDIX TABLE III.-

~82-=

ANALYSIS OF VARIANCE ON AVERAGE DATLY GAINS OF THE
STEERS FED STEAM-ROLLED AND DRY-ROLLED BARLEY WITH
THREE LEVELS OF HAY (TRIAL 1),

Source of Degrees of Suﬁé of Mean P value
variation freedom sguares gquare

Between treatments 3 0.807 0.269 4.203%
Within treatments 36 2,295 0,064

Total 39 .. 3,102,

APFPENDIX TABLE IV.

#Significant at the 5% level.

ANALYSIS OF VARTANCE ON AVERAGE DATLY GAINS OF THE
STEERS FED STEAM-ROLLED AND DRY-ROLLED BARLEY WITH
THREE LEVELS OF HAY (TRIAL 11)

Source of Degrees of sums of Mean F value
variation freedom sgquares square

Between treatments 3 0,105 0.035 0.273%
Within treatments 28 3,583 0,128

Total 31 3,688

*#Not significant.

T




APFENDIX TABLE V.,
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AVERAGE DATLY FEED CONSUMPTION (?ounvs) PER STEER BY

e PERIOD FOR "., l’,. ,"' " 55 ‘._"ff.".'!”"’< e e S S R i e

Lot and ration Weigh period . _
number Oct. 15~ DNov, 12- Dsc. 10~ Jan. T= Feb. 4=
Nov, 11 _Dec. 9 Jan, 6  Feb, 3  March 3
1l
Barley 9.46 17.45  19.80 17,30 16.44
Supplement 1,93 2,00 2,00 2,00 1.96
Hay 9,25 6,00 6,00 6,00 5.79
Salt and mineral 0.16 0,05 0,04 0,02 0,06
Total 20,80 25.50 - 27.84 25,32 24,25
2.
Barley 9.96 18,56 21.98 19.19 19,20
Supplement 093 2,00 2,00 2,60 1.96
Hay 8.34 2,00 2,00 2,00 1.93
Salt and mineral 0,16 0.0 0.04 0,02 0,06
Total 20.39 22,61 26,02 23.21 23,15
3
Barley 10.45 19,62 23.20 19.21 18.78
Supplement 1.93 2,00 2,00 2,00 1,96
Hay 8.34 0.34 0.00 0,00 0,00
Salt and mineral 0,16 0.05 0,04 - 0,02 0,06
Total 20, 22,01 25.24 21,23 20,80
4
Barley 10,93 20,64 18.86 18.56
Supplement 1.93 2,00 2,00 1.96
Hay T.27 2.00 2,00 2,00
Salt and mineral 0,16 0,05 0,02 0,06
Total 20,29 24,69 52.88 2205§

T3

T

IV




APPENDIX TABLE VI,

POUNDS OF FEED REQUIRED PER HUNDREDWELIGHT GAIN FER

-84

STEER BY WEIGH PERICD FOR TRIAL I STEERS.

Lot ahd ration

Weigh period

Oct, 15-

922.70

number Nov. 12- Dec, 10~ Jan., 7~ Feb. 4~
Nove 11 . Dec..9 Jan, 6 Feb, 3  March 3
1
Barley 375.89. 545,92 840,15 888.99 2191.90
Supplement 76,60 62,57 84.85 102:75 261,90
Hay 362038 18702% 254.54 308,26  TT1.43
. Salt and mineral 025 - 1o o 1.52 - 0,92 ol
- Total 826,02 '797°§§ 1181,06 1300.92 3232.37
2 .
Barley 350.94 538.45 T41.57 1143.19 1235463
Supplement 67.92 58,03 6747 119.15 126.44
- Hay 293°Zé 58,03 6747 119012 124.14
Salt and mineral go - 1.5% 1,20 1,06 . 3.45
TO'ta.l 71 023 656 006 877 ) 71 13§2 (] 55 14 9 066
3
Barley 379.87 594 .05 948.18 969019 1365.97
- Supplement 70013 600 54 81 075 . 100090 142086
Hay 303.25 10.27 0,00 0.00 0.00
* Sa;lt and minel’&l 08 - -10‘62 « 10&6 00 20 séoge
Total 759,10 666,48 1031.39 10T70.99 1512.73
4
Barley 402,63 631,69 784.05 831.65 1367.89
Supplement 71.05 = 61,20 68,71 88:19 144.74 .
Hay 267,76 61,20 68,71 880§9 147.37
Salt and mineral 5092 1.64 1023 0,80 3,95
Tota.l 747 036 755073 lOOgo 83 1 63 095

T 1 N Tt

o e
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APPENDIX TABLE VII. .INDIVIDUAL INITTAL AND: FINAL WEIGHTS AND AVERAGE DAILY GAIN BY LOTS FOR

TRIAL II. STEERS

' Steam-rolled bariey

Lot and ration number ¢
S = B

7.

8

Dry-rolled bariey

2 1b, supplement 2 1b, supplement

Sﬁeam=iolled barley
2 1b. supplement

Steam-rolled barley
-2 1b. supplemsnt.

1093

5 1b.. hay 2 1b. hay 2 1bo hay 0 1b. hay
Initial Final :Daily Initial Final Paily Initial Pinal Daily Initial Final Daily
who wbt. gain who wt. gain who wt. gain whe whe gain
Tb.  Ib. 1B, 1b.  1b. 1b. 1b.  1b. 1b. 6. 1b. 1ib.
655 940 1.86 685 1005 2.09 660 1040 2.48 T20 1080 2,35
685 1045 2,35 700 1045 2.25 685 1000 2.12 675 1035 2.35
810 1180 2.42 115 1125 2,29 705 1030 2,12 750 1125 2445
800 1200 2.61 . 806 1220 2.75 805 1145 2.22 175 1235 3.0
735 1145 2,68 790 1225 2,84 785 1175 2.55 790 1185 2,58
780 1150 2.42 825 1366 3.10 705 1080 2.45 705 1026 2,06
675 1655 2,48 725 1155 2,81 760 1140 2.48 T45 1190 2.91
650 1115 3.04 620 1010 2.55 615 1125 3,33 660 1125 3.04

Totals o :
5790 8830 19.86 5926 9685 20,68 5720 8745 19.75 5820 - 8995 20.75
Average:s :

724 1104 2,48 740 1136 2.59 715 2:47 728 1124 2,59

~Sg~




APFENDIX TABLE VIII.
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- AVERAGE -DATLY FEED CONSUMPTION (POUNDS) PER sm

BY WEIGH PERIOD FOR TRIAL TI STEERS.,

Lot and ration

June 6=

Total

Weigh period.

Sept. 6~ Oct. 6=

22,27

rumber -July 14~ Mug. 11~

Ju;z 1,3 Augo' 10 Sep-'bo 7 OGt'o 5 Novo 5

5
Barley. 11,45 16,20 16,54 16,52 16,81
Supplement 1.96 2,00 2500 2. OO 2,00
- Hay 6,00 5.T9 4.32 4 4,00
Salt and mineral 0,20 1.34 013 g 0,12
Total 19,61 25,33 22,99 22,93

6
Barley 12,41 17.52 18.45 16,60 18,71
Supplement 1,96 - 2,00 2,00 2,00 - 2,00
) Hay 3011 AQOOO 2000 2000 2000
S&l‘t and minel‘a,l 0020 001 N Ool!é @o% ‘0012
Total 17933 21,66 22.58 20.64 22,83

T
Barley 13.46 19,21 17.71 19.50
Supplement 1.96 2,00 2,00 2,00
Ha& 3013 20 2000 20'00
Salt and minexral 0,20 0.1 0.1 0,12
Total 13075 23,35 2103% 23,62

8 ’ i

Barley 13.42 19.38 20,14 19,00 19.74
Supplement 1,96 2,00 2,00 2,60 2,00
Hay 2.24 0,00 0.00 0.0 0,00
. Salt and mineral 0,20 Q.14 0,13 0,64 0,12
17.82 21.52 21.04 21,86

T -« Tk

T NS

"
1
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APPENDIX TABLE IX. POUNDS OF FEED REQUIRED PER HUNDREDWEIGHT GAIN PER

- STEER BY WEIGH FERTOD FOR TRIAL II STEERS,

Lot and ration

- - Weigh period . :
number June 6~ July 14-= Aug., ll= Sept. 8= Oct. 6=
e o July 13 Aug, 10 Sepbs 7. Och. 5. Nov, 5
5 .
Barley . 355,10  437.11  851:49 666,67  1737.50
Supplement T 60,82 53.98 102.99 80,72 206,67

186,12 = 156,14 222,53  161.44 413.33

Hay
Salt and mineral 6,12 . 3.62 6,90 . 1.44 12,50
Total 608,16 650,85 1183.9%1 010.27  2370.00

6
Barley ' 397,05 503,08 787,05 646,61 1385.07
Supplement 62,74 57.44 85.33 148,06
Hay 99,37 85,33 148,06
Salt and mineral 6,32 5.1 8.96
Total 565,48 963,42 1690,15
T
. Barley 421.86 628,32 778-04 742,00 1343033
Supplement 61@ 4-4 ' 6504@ 87 o 84 89 0'60 137 o 78
Hay 98,14 89,60 137,78
Salt and mineral . 6,18 1,60 . 8:.34
Total 5§7032 922 ;00 627023
.8 _
Baxrley ‘ T 471,68 447 .42 876,12 842977 1529,69
_ Supplement 68,90 46,19 87.00 88,71 155,00
Hay 78,61 0,00 3,00 0,00 . 0.00

-Salt and mineral T7:94 . _3.10 _. 5,82 1,58 9,37
Total 626,13 496,71  968.94  933.06  1694.06

T T - I T
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APPENDIX TABLE X INDIVIDUAL INITIAL AND FINAL WEICHTS AND AVERAGE DATLY GATN
- _BY LOT FOR STEERS. INTTEEmWINTERINGTTBIALoWW;

Lot and ration number : .

Steam-rolled barley Steam=r@lled bazﬂey Steam-rolled barley Dry<rolled barley
+ molasses + molasses and
celluade
Initial Final Daily Initial Final Daily Initial Final Daily Initial Final Daily
_whe . _who gain whe  _whs gain whbo _ _¥Wto. gain ¥t _who gain
1b, 1b. ~ 1bs b, 1k, 1b, 1be 1bo 1D 1bs 1b. 1b,

Coxrtified steers: ] .

450 625 2,08 455 595 1,67 455 575 1.43 435 565 1.55
440 615 2,08 395 550 . 1.85 475 625 1.79 450 605 1.85
425 590 1.96 405 565 1,90 410 580 2,02 400 570 2,02
365 460 1.13 410 545 1,61 435 . 590 1,85 415 550 1,61
470 615 1.73 445 575 1.55 400 510 1.31 440 585 1.73
480 595 1.37 450 615 1.96 445 575 1.55 425 515 - 1.79

Other steers:

465 575 1.31 445 560 1.37 395 505 | 1.3l 360 450 1.07
450 640 2,26 440 575 1.61 430 605 2.08 455 600 1.73
490 645 1.85 425 570 1.73 375 515 1.67 395 540 1.73
475 625 1.79 380 490 1.31 420 560 1,67 455 595 1,67
500 650 1,79 " 470 650 2,14 550 690 1.67 415 545 1.15
505 645 1.67 475 650 2,08 555 720 1.96 495 670 2.08

Totals : ‘ . '
5515 7280 21.02 5195 6940 20,78 5345 7050 20,31 5140 6850 . 20,38

Average:s -
460 607 .75 433 578 1,73 445 588 1,70 428 571 1.70

;ﬁii'steers fed two p@unds of & protein subpleméht and a full feed of mixed grass-—alfalfa h@yo
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APPENDIX TABLE XI. ANALYSIS OF VARIANCE OF AVERAGE DAILY GAIN OF CALVES
FED STEAM-ROLLED BARLEY PLUS MOLASSES AND DRY-ROLLED
BABLEY (WINTERING TRIAL).

Source of Degrees of Sums of Mean F value
variation . _ Preedom squares sgquarxe

Between treatments 3 0,03 0,01 0,126%
Within itreatments 44 3050 _ 0,08 '
Total 47 3053

¥Not significant.

APPENDIX TABLE XII, ANALYSIS OF VARIANCE OF AVERAGE DAILY CAIN OF CERTI-
FIED STEERS AND SIBERS FROM UNIESTED SIRES
(WINTERING THTAL).

Soeurce of B Degrees of  Sums of Nean F value
varigtion freedom Ssguares . gguare -
Treatment 3 0.03 0.01 0,117%
Steers 1 0,00 0,60 0,000%
Treatment/steers 3 0,07 0,02 0.268%
EBrror 490 , 3043 0,09

Total 47 3053

"ot significant.

APPENDIX TABLE XIIT, ANALYSIS OF VARIANCE OF AVERAGE DAILY GAIN OF
.CERTIFIED STEERS AND STERRS FROM UNTESTED SIRES
(FATTENING TRIAL),

Source of Degrees of Sums of Mean P value
Yyariabion fresdom BAUSTSS gouare

Treatment 3 0.24 0,08 1.30%
Steers 1 ©.78 0.78 13.00%%
Preatment/steers 3 1.21 0,40 6,6TH%
Brror 38 230 D006

ot Significant,
##3ignificant at the 1% level.

™ ™7 T T Th T 7in 1
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APPENDIX TABLE XIV, INDIVIDUAL INITTAL AND FINAL WEIGHTS AND WEIGHT
GATN OF STEERS FROM DIFFERENT SOURCES (WINTERING
—-%r-»»i—xwh—l—h—rﬂ-a——vn—ﬁ—-—sw—m-'—u——l—"l—x-—hﬂm-—:'—-»-sﬁ--ﬁ-‘xiﬁww-ﬁmﬁsv—‘ ST ey e -
Source of ' . No. of * Tatoo ‘ . Wintering trial (84.day
cattle . . steers Nno. . ¢
wto who total gain
1b, 1b. 1b. 1b,
IPR herd, sire number
Group 1 4 0089 450 625 175 2,08
0041 455 595 140 1567
0130 455 575 120 - 1.43
0120 435 565 130 1.55
# 818 4 0210 440 615 175 2,08
0215 395 550 155 2:85
0150 475 625 150 1,79
| 0177 450 605 . 155 1,85
# 690 4 0203 425 590 165 1.96
0184 405 565 160 1,90
0153 410 580 170 2,02
0216 400 570 170 2,02
# 805 4 0224 365 460 90  1.07
0221 410 = 545 135 1,61.
0185 435 590 155 1.85
0198 415 550 135 1,61
#6 4 0195 470 615 145 1.73
0231 445 575 130 155
. 0191 400 5{130 110 1,31
, . 0199 0 585 145 ;
Total 20 ’ 8575 - 11490 2910 340%% :
Average 4 429 514 . 146 1.73 |
Group 1 (Warren cows -
4 4 - 0044 480 595 115 1.37
0142 450 615 165 1.96
o e ! 38 173
Total y 7800 5360 5%_0 - 6‘:%7:
Average ' 450 590 140 1.67 |

TTT T T 1
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APPENDIX TABLE XIV., CON'T,

Source of No., of Ear tag Wintering trial (84 days)
cattle steers no. . December 30, 1960 to March 24, 1961
Initial. Final Gain, - Avg. daily

wto - - wh, total gain
1b, 1b, 1b, b,
Steers from untested sires )

Manhattan 4 319 465 575 110 1,31
312 445 560 115 1.37
305 395 505 110 1.31
303 360 450 90 1,07
Livingston 16 318 450 640 190 2,26
310 440 575 135 1,61
320 430 605 175 2,08
313 455 600 145 1.73
309 490 645 . 155 1.85
311 - 425 - 5710 . 145 - 1.73
317 375 515 140 1,67
286 395 540 145, 1.73
307 475 625 150 1.79
301 380 490 110 1,31
315 420 560 140 1.67
302 455 595 140 1,67
314 500 650 150 1,79
306 470 650 - 180 2,14
308 550 690 140 . 1,67

316 _ 415 545 130 1o
Total 20 ' 790 . 11585 2795 33.31
Average ' 440 579 139 1.67
Red Bluff 4 44 505 645 140 1.67
: 67 475 650 175 2,08
13 555 220 . 165 1o9g

7 495 0 175 2,0
Total 2030 26%5 655 1219

‘Average 508 671 163 - 1.95

-
L
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APPENDIX TABLE XV,
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AVERAGE DATLY FEED CONSUMPTION PER smm BY WEIGH
FERIOD (WIN’.PERING TBIAL) .

Lot and ration

,ﬁ‘ebo, 24 %o

number Dsc. 30 %o
Jan, 26 Feb 23 March 24

' - 1b, 1b, 1b,
1, 2, 3, &4 .
Barley 2,32 3034 5029 -
Supplement 1, 70 2,00 2,0 00
Hay 8,14 8,00 8,00
Mineral 0,01 0,21
Total 12,25 -13.35 15,50

L

LA

ey Il
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APPENDIX TABLE XVI. POUNDS OF FEED REQUIRED FER HUNDREDWEIGHT GATN PER
__STEER BY WEIGH PERIOD ( WIN’I‘ERINGTRIAL)o

Total

Lot and ration : Weigh periods o :
number Dac, 30= Jan. 27 Fab, 24-
Jan, 26 Feb, 23 March 24
1l
Barley 127.87 252,13 250,14
. Supplement 93.T7 151,01 94,65
Hay 448,52 604,04 378.59
Mineral 4.92 1,12 86
Total 675.0 1068,30 733,24
2
Barley 128.93 257.93 251.91
Supplement 94,55 154.48 95.32
Hay 452,23 617,93 381.28
Mineral 4,96 1,15 9093
Total 680,67 1031.49 ¢
3
Barley 138.0% 233.7% 269,09
Supplement 101.24 140,00 101,82
B}l:y ’ 484,25 560,00 407027
ineral goél 1,04 10,61
Total 728,85 934.79 788,79
4
Barley 114,71 222,18 338,29
Supplement 84.12 133,07 128,00
Hay 402,35 532,28 512.00
605,59 §§§°53. 9910%2

[

L 72
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APPENDIX TABLE XVII., INDIVIDUAL INITIAL AND FINAL WEIGHTS AND AVERAGE DAILY GAIN BY LOT

____FOR STEERS ON FATTENING TRTAL. 1/

T

Lot and ration number
o ]

- .
Steam=rolled barley
+ molasses

) o
Steam-rolled barley

Initial Final Daily Initial Final Daily

wte _who  gain whe  _Whe gain_
1b, 1b. 1b, - 1b. 1b. 1bs
Certified steers:
625 . 1075 2,51 595 1010 2.32
615 1125 2.85 bloated .
590 1065 2.65 565 1080 2.88
460 910 2,51 545 1005 2,57
615 1140 2,93 5715 1025 2.51
595 1030 - 2.43 615 1116 2.77

Other steers:s :

575 1005 2,40 560 940 2,12
" 640 1085 2,32 575 925 1.96
645 1105 2,57 570 .965 2,21

625 1095 2.63 490 860 2,07

- 650 1040 2.18 650 1055. 2.26

645 1150 2.82 - 650 1185 2.99
Totals

. 7280 12795 30.80 6390 11160 26,66
'ﬁmeragea,

607" 1066 2.56 581 1014 ~ 2.42

1

L e — ';
Steam=ro0lled barley

+ molasses
+ celluade
Initidl Final Daily
Who _  Who gain
1b, 1b. 1bo
515 1085 2.85
625 1115 2.74
580 1060 2.68
590 1020 2,40
510 970 2,57
375 93¢ 1.98
505  935. 2040
605 1015 2.29
515 955 ~2.46
560 1010 2,51
690 995 1.70
720 1255 2.99
- TO50 12345 29.57
. 588 1029

2.46

Dry-rol

1edrbar1ey

Initial Final Daily

who

1b.  1b.
565 1010
605 1000
570 1090
550 995
585. 1055
575 1055
450 780
600 950
died 9/13/61
595 950
545 980
670 1110
6310 10975
574 998

who gai

1b,

2.49
2,21
2,91
2049
2,63
2.68

1.84
1.96
1.98.

2.43
2:46

26,08

2537

.;/Allrsteexs fed one pound protein supplement and two pounds mixed grééé=alfalfa hayo'
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APPENDIX ‘TABLE XVIII. ‘A COMPARISON OF AVERAGE DATLY GAIN (POUNDS) BY
: . WEIGH PERTOD OF CERTIFIED STEERS AND STEERS FROM
UNTESTED SIEES (FATTENING TRIAL)s

Lot and ration / - /6
number 3/24~ - 8 llu -
- 4/2) 9/5 /1114

1o Ao 2/ 224 3.86 3,68 2:52 2.82 2,96 -=-1°38
Bo 3/ - 2,03 3.6l  3.79 1,96 2.39 2,85 =208

20 Ao 2063 3053 3057 2'0_22 2068 2064- “”1044
B, - 1.93 2,82 3011 1.89 2,64 1,92 =1,31
3, Ao 2,76 3,39 3.86 2,30 2,86 1,92 =0,08
Bo 2 O@ 2093 3036 2004 2046 1088 0000
"a-d A-o 2 655 ' 301‘1 3039 2063 2.0'04 2046 0054
B, 2, 63 2,05 3039 1.25 1,70 1, 88 0,67

_[Wen.ght ob'balned after a l6=hour: ovem:n.ght snmnk without feed or watex.
2/Five certified steerso
;/Flve steers from untested sires.

T i TTT N T



APPENDIX TABLE XIX.

96~

AVERAGE DATLY FEED CONSUMPTION (POUNDS) PER S’I‘EER BY

WEIGH PERIOD FOR STE'ERS ON_FATTENING TRIAL,

Lot and ration

Date of weigh pe

19.93

number 3/24- .4/22= 5/20- 6/17- /14~ 8/8~ 9/6-
4/21 _5/19- 6/16 _71/i3  8/1. __9/5 9/19°
1
Barley 9,52 16s55 19,95 1T7.26 19,39 19,26 16,87
Supplement 1,00 1,00 1,00 1,60 1.00 1,00 1,00
Hay 6,45 2.82 2,00 2,00 2,00 2,00 2,00
Salt and mineral 0,22 0, 0:15 _0,06 0,00 _0,06 _0.,00
Total - 17.19 2004% 23,10 20,32 22,39 22,32 19°§7
2
Barley 90,52 16,04 17.59 17.62 18,58 18.58 16.15
- Supplement 1,00 1,00 1,00 1,00 1,00 1,00 1,00
Hay 6,45 2582 2,80 2,00 2,60 2,00 2,00
Salt and mineral 0422 0,09 0,12 _0:06 0400 0,07 _0.00
Total 17,10 19.95 20,71 20,68 21,56 21,65 19.15
3
Barley 17,46 15,85 -
- Supplement 1,00 1,00
Hay 2,00 2,00
Salt and minsral _0,06 0,00
Total 20,52 18,8
4
. Barley 9,52 15.32 17.95 16,01 16,93 15.54 34.89
‘Supplement 1,00 1,00 1,00 1,00 1,00 1,00 1,00
Hay 6.45 2.82 2,00 2,00 2,00 2,00 2,08
. Salt and mineral 0,18 oogg 0,12 _0,02 _0,00 _0,06 _0,00
Total - 17.15 21,07 19,03 18.60 18,01

o

( [ Y |3
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APEENBEX TABLE XXo

9T

POUNDS OF FEED REQUIRED PER HUNDREDWEIGHT GAIN PER
_STEER BY. WEIGH: PERTOD (FATTENING TRIAL).: :

Lot and ration - - = Date of weigh psriod .
mimber 324~ 4/25-  5/20-  6/i7=  7/id= 8/8a 2/6=
. A4f21  5/19. . 6/16 . T/13 . 8/1.. 9/5 9/19
1
Barley 435,79 443,19 542,83 750,47 7T57-61 667,78 1/
Supplement 45.T9 - 26.TT 27.21 43,49 39,07 34067
BTt and mineral amigy "’?'2“55%“2 5“%°3§ S oo s
-0a2l% and minexr o : o o7 o Lo OU o
Total 78723 B4T7.89 628,50 §§3q55 874,88 T74.00
2 |
Barley 396,65 510,71 522,87 865,12 673.41 764,60
Supplement 41,68 31.85 29,72 49.09 36,24 41.15
- Hay 268,74 89026 59.44 98,18 T2.47 ‘820%8
Sglt and mineral 9.11 .. 2.65 370 _. 3,30 ._.0-00 25
‘Total 716,18 635,27 615,73 1015,69 732012 890.93
3 .
Barley 394,29 500,83 542.88 802,45 7T48.74 871,68
Supplement 410,43 30,97 27,65 46,62 40.24 49.92
Sovt and mineral - ongs Bk a7 9%3@% i R
B 8 an mlnera; .0 i 2.0 ' o, 0. - [ Dods
Total T10,48 621,93 628,31 946,63 869.46 1024.64
4 ,
Barley. 365,97 536,04 540,90 T30.42 917.42 67333 3191.42
Supplement 38,45 35,00 30,13 45,63 54.19 43.33 222.86
Hay 247 96 98,75 60027 91,27 108,39 86,67 445 71
Salt and mineral . _7.07 3,12 o] 2,82 - . 0,00 2° 8 0,00
'Potal ' 59045 720-9 §7@o 1 3000 3359 99

z7ﬁlénk‘spaeeé denote & net 1oss

of W@lghﬁ during the perm@do

-~




=98

APPENDIX TABLE XXI., AVERAGE WEIGHT GAIN OF CERTIFIED STEERS AND S’I'E‘ERS

_FROM UNTESTED_SIRES (FATTENING TRIAL).

.Nbo of

590

- Source of Tatoo - Fattening trial (179 days)-
cattle steers no. h 24, 1961 to. September 19, 1961 =
Initial Final Total Avg, daily
whe Who gain - _gain
1b, 1b, 1b, - 1be
IFR herd, sire number .

Group 1 4 0089 625 - 1075 450 2,51

0041 595 . 1010 415 2,32

0130 575 1085 510 2,85

0120 565 © 1010 445 2.49

# 818 3 - 0210 615 1125 510 2,85

. 0215 removed 5/28/61 due to bloat

0150 625 1115 490 2.74

0177 605 1000 395 2,21

# 690 : 4 0203 590 1065 475 2,65

0184 565 1080 515 2,88

0153 580 1060 480 2,68

§ 0216 570 © 1090 520 2,91

# 805 4 o224 460 910° 450 2,51

S 0221 545 1005 460 2,57

0185 590 - 1020 - 430 2,40

0198 550 995 445 2049

# 6 4 0195 615 -1140 525 2,93

0231 575 1025 450 2,51

0191 . 5%0 970 460 2927

0199 565 1055 .-%ZO ' 2,63

Total 19 10940 19835 95 49,70

Average 576 1044 468 2,62

Group 1 (Warren cows) R : :

4 0044 595 1030 435 2.43

0142 615 1110 495 2.TT

0077 575 930 355 1,98

0111 _5715 1055 480 2,68

Total 4 2360 4125 1765 9486

- Aveage ' 1031 441 2,46
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APPENDIX TABIE XXI. CON'T,

Source of No. of Ear tag - Fattenlng trial (179 days)
cattle  steers no.  March 24, 1961 o September 19, 1961
Initial Final “Total Avgo daily
Hto ﬁo' 52 n ] '- gain .
1b, 1b, 1b, 1b,
- Steers from untested sires '
Manhattan 4 319 575 1005 430 2,40
312 560 ' 940 380 2.12
305 505 935 430 2,40
303 450 T80, 330 1,84
Livingston 15 318 640 1055 415 2.32
' 310 575 925 350 1.96
320 605 1015 . 410 2029
313 600 950 . 350 - 1496
309 645 1105 460 2,57
311 570 965 395 2,21
317 515 955 440 2,46
286 died 9/13/61
307 625 . 1095 470 2,63
301 490 860 370 2,07
315. 560 1010 450 - 2,51
302 595 950 355 1,98
314 650 1040 390 2,18
306 650 1055 . 405 2,26
308 690 995 305 1.70
316 545 80 435 -5
Total 19 11045 1§%15 7570 2.2
Average 581 980 399 - 2623
Red Bluff 4 44 645 © 1150 505 2,82
’ 67 650 1185 535 - 2,99
3 2528 150 240 _suas
Total 4 2685 4700 2015 11.2

Aveage 671 1175 504 . 2,82
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APFENDIX TABLE XXII. AVERAGE WEIGHT GAIN OF CERTIFIED STEERS AND STEERS
" . FROM UNTESTED SIRES DURING THE WINTERING AND

FATTENING TRIALS, .

Source of No. of  Tatoo __ Wintering and fattening trials (263 days).
cattle steers nos , Gain : ily gair
: 1b,
IPR herd, sire number
Group 1 4 0089 625 2,38
0041 555 2,11
0130 . 630 2,40
- 0120 575 2,19
# 818 3 0210 685 2,60
0215 000 0,00
0150 640 2.43
o177 , 550 2,09
# 690 4 - 0203 640 2.43
0184 . 675 2.57
0153 650 2,47
0216 . 690 2,62
# 805 4 0224 . 540 2,05
0221 595 2,26
0185 585 2,22
0198 © 580 2,21
#6 4 0195 670 ‘ 2.55
0231 - 580 2,21
0191 570 2,17
0199 61 : 2034
Total 19 1650 44,30
Average 613 2,33
Group 1 (Warren cows)
- -4 0044 550 2,09
0142 : 660 2,51
0077 485 : 1.84
A 0111 - _630 _2.40
Total 2325 8.84
2.21

-Average 581
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Source of
cattle

’NO o of
steers,

- Steers from untested sires

'Ma,nhatta,n

4

‘ Livingston 15

Red Bluff

Total
Average

319

312 -
305

303

318
310

320

313
309
311
317
286
307

301 -

315
302

314

306

308

316
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