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UNITED STATES DEPARTMENT OF AGRICULTURE
WASHINGTON, D. C.

COMPARISON OF ALFALFA AND WESTERN WHEAT-
GRASS HAYS FFOR WINTERING YEARLING
HEIFERS IN THE NORTHERN GREAT
PLAINS AND THEIR INFLUENCE
ON SUMMER GAINS 1?2

By A. L. Baxer. essidland animal husbandman, Aniinal Husbandry Division,
Burcaw of Animal Industry

United States Department of Agricuiture, Burean of Animal Industry,
in cooperation with the Montana Agricultural Experiment Station

CONTENTS

Fuyre

]
=]
£
[

The area ancd ilg prablens.

Seope of experiments _.

Experitnental pmf_e:ium .
Iteifors used and weholds of hilﬂ:!]lllL
Winter feeds wsed . . _ooaiol
Bummer tahye

Weather conditions during the experiments...

Results of experiments:

Foxperiiment 1

Experiinent 2

Experitsent 3

Averepe resnits of the thiree ewperlments
Sumnury sod conclusious

b ifn T RY EE R e
[ - R

THE AREA AND ITS PROBLEMS

The winter feeding and management of female stock used as replace-
ments in breeding herds lmmtamed {~r the production of feeder steers
represent an important problem in the beef-cattle industry of the
northern Great Plains,

The area includes nearly 130,000,000 acres of land in eastern Mon-
tana, northeastern Wyoming, and the western parts of North Dakota
and South Dakota. The ares comprises 2 percent of irrigated land,
12 of fsumlng 12 of farming-grazing, 13 of grazing-forage, 54 of graz-
ing, and 7 _percent of national forests. The average annual precipl-
tation varies from 13 inches at Assinniboine in north-central Mon-
tana o 17.6 inches at Dickinson in southwestern North Dakota. At

FHMiles City, Mont., where the experiments reported herein were con-
I3ducted, the average yearly precipitation during the period was 13.4
Tinches. Because of the dry summers, cold winters, and successive
avmerop fatlures, and the fact that there is a large proportmn of grazing
land and a Iohtwdv small proportion of tillable farm land, the area
,:%s best adapted for grazing by livestock., The production of winter
w-fee{l for emergency as well as for regular winter use is of fundamental
1mport.ance to the cattle industry as a whole.
¥ Submitted for publication April 20, 118,
1 The experintents were (Hnnned and directed by WL Blaek aned J. R, Quesenberr} senior solmal hus-

bandmen, Animal Husheadry Division, Gurepy of Anivnl Industry, and O N, Arnetl (Geceased), professer
af nnjmnl Imsbnndr}, Montnne Avriewliurel Experiment Siation.
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In the northern Great Plains heifers usually do well until the mid-
dle or end of December, or until the arrival o prolonged subzero tem-
peratures, but after that time large losses in weight are likely to resuls.
The wintering of yearling heifers is often complicated by the fact
that some stockmen make a practice of breeding them to calve as
2-vear-olds. The movement of eattle in and out of the feed lot in
order to obtain a maximum use of native range, together with the
use of an adequate quantity of hay or other roughage to carry the
cattle safcly through the winter, constitutes a real problem on most
ranches.  Native range reprosents the aren's cheapest faed, but since
droughts occur without warning every ton of hay saved is always
good nsurance for future needs.

Ronghages commonly availuble for wintering purposes include west-
ern wheatgrass hay, allalfn hay, grain hay, and straw. In the past,
western wheatgrass constituted the principal source of roughage for
cattle of all ages. This hay was cut on upland sections during wet
years and regularly on flooded ereek-bottom meadows.  Many of the
latter have heen plowed and seeded to alfaifa in recent years with
conside:uisle suceess, particularly when the fields were subirrigated or
where irrigation water from gravity ditehes was available. The yield
of alfalfa hay per acre from lands of this type lias been greater than
that obtained from western wheatgrass, bnf the relative fecding value
of the two hays has been more or less controversial.

SCOPE OF EXPERIMENTS

The experiments reported in this bulletin were made to determine
(1) the relative values of alfalfs and western wheatgrass (bluestem)
hays for wintering yearling Le'fers and (2) the influence of winter feeds
and gains on subsequent gzains on grass. These experiments extended
from the winter of 1{26-27 through the summer grazing season of
1929.

The work was concucted ut the United States Range Livestock
Experiment Station, formerly the Fort Keogh Military Reservation,
located at Miles City, Mont., near the center of the northern Great
Plains. The station comprises 56,300 acres, 46,915 of which are in a
triangle between the junction of the Tongue and Yellowstone Rivers
and 9,385 acres on the north side of the Yellowstone River. Approxi-
mately 650 acres are devoted to the production of irrigated alfalfa,
700 acres to the preduction of dry-land crops, and the remainder is
utilized as winter and summer range for cattle, sheep and horses.

EXPERIMENTAL PROCEDURE

HEIFERS USED) AND METHODS OF HANDLING

The heifers used in these experiments were purebred Ferefords
raised at the station. They were born on the range between April 10
and June 1 each year. Part of the animals used in experiment 1 were
wintered, as calves, on alfalfa hiny and the remainder, also as calves,
on alfalfa hay and corn silage. Hcilers in experiments 2 and 3 were
used, as ealves, in an experiment to determine the effect, on winter
gnins and feed costs and on subsequent gains on grass, of feeding
alfalfa Liay alone and in combination with cottonseed cale and corn
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silage. The results of the last two experiments with the calves have
been published.?

The heifers were carried in a single group on fall range each year
until the arrival of severe cold weather and were then moved to head-
quarters, weighed, divided into two groups, and fed either alfalia or
western wheatgrass hay. In dividing the heifers into the two experi-
mental groups, care was observed to obtain uniformity of weight as
well as uniformity of previcus winter treatment. Group 1 received
a full feed of alfalin hay, and group 2 a full feed of western wheatgrass
hay each morning from a weighed load stored in the end of the bunker.
Deily hay weighings were not made.

The initinl and final weights of the heifers for the winter-feeding
eriod were the average of 3 consecutive days’ weights talken at the
eginning and close of the feeding period. The winter-feeding experi-

ments were begun with the afternoon feeding on the second day of
weighing. Weights were taken between 10 and 11:30 a. m. Inter-
mediate welghts were taken at the close of each 28-day period through
the feeding season. A single weighing at the end of the summer-range
season marked the close of the experiment.

During the winter season the heifers were quartered in corrals, each
baving a long open shed facing south and east. Hay was fed in pole
bunkers, purallel to and approximately 100 feet in front of the sheds.
Salt and water were available at all times. Water for both groups was
supplied from a central concrete tank supplied by & flowing well and
located at the partition fence. Tank heaters were used during ex-
tremely cold weather to insure a regular supply of water.

WINTER FEEDS USED

The alfalfa and western wheatgrass hays used in these feeding experi-
ments were produced under irrigation on the station farm. There was
considerable variation in the quality of the two types of hay fed in &
single year, as well as in each kind fed from year to year. The two
bays, on the whole, were more nearly comparable in the last experi-
ment than in the two previous v 1es, both hays fed in 1929 being of
poor quality. The wheatgrass hay used in the first 2 years was of
excellent quality, being superior to the alfalfa hay used during the
same experiments.

The alfalfa hay varied considerably throughout the experiments in
quantity of foreign materinl, such as stubble rakings, which ranged
from 10 to 40 percent. Its quality was also impaired because of
bleaching and a high percentage of stems to leaves.

The wheatgrass hay likewise contained from 10 to 40 percent of
foreign material in the 3 years, but the foreign material consisted
Jargely of sweetclover and sunflowers, which did not impair the quality
of this hay so much as did the stubble and foxtail barley (Hordeum
subatim 1) in the alfalfa hoy.

ifable 1 shows the average chemical anslyses of the winter feeds
used,

-_Jml QuesExnguny, J. i, onl Barew, A, L. EFFECT OF DIFFERENT METHODS OF WINTERING

BEEF CALVES, IN THE NDUTHERN G4EAT PLAINS, (IN WINTER GAINS AND FEED COSTS AN ON SURSEQUENT
BUMMER Ga1Ns. 1, 8. Depl. Agr. Tech, Bulk. 320, 11 pp, itus, T8930,
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Tarre 1l.—Average chemical analyses of winler feeds used, 1927-29

Mitro-
CJ;,‘S,“ gen-free

exiract

Waler Ash FProtein

Pereant | Percent | Percent | Percent | Pereent | Percent
Alfaifa tiny 4. 6% 7.0 13. 54 48,10 36, 88 142
Wheatgrass hay 3.9 812 6,69 40, 36 35, 22 3.5

SUMMER RANGE

Two-year-old heifers were placed in the different breeding groups
about July 1 of each year, for n 6- to 7-wesk breeding season. The
general practice was to graze the heifers and dry cows together, on
a range apart from the cows with calves, from the close of the breeding
season until the close of the summer-grazing season. The rate of
stocking on summer range varied from year to vear with the numbers
of available cattle, but mm general all ranges were understocked and
grazing conditions, insofar as available fecd was concerned, were satis-
factory. Grazing conditions were favorable in all years but wers
better in 1927 and 1929 than in 1928. A charge of 1 cent per head
per day was made for grazing during the three experiments.

WEATHER CONDITIONS DURING THE EXPERIMENTS

Table 2 shows the average temperatures and precipitation at Miles
City during the winter-feeding and summer-grazing experiments.

Tasve 2.~ AMleleorological dala’ during the winier-feeding and swmmer-grazing
experiments al Miles City, Mond.

WINTER-FEERING EXPERIMENTE

Average temperatore Total precipitation

Manth
1027 1928 192 L5 s

ok, °F, o R, Inches Incher
.44

Jonunry. .. A 0.0 3. 3.6l

February.- . . 24 B 8. .22 .38

March X 38.0 26. .23 L5
&,

L O

Averngs or total 3 0.8 1

SGRAZING EXPERILMENTS
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1 Data ohtained from the station of the U. 8. Weather Burenn at Miles City,

RESULTS OF EXPERIMENTS
EXPERIMENT 1
On January 5, 1927, the heifers were brought to the feed lot at head-

quarters, weighed, and divided into two uniform groups. Winter
feeding was then begun, one group receiving alfalfs hay and the other
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western wheatgrass hay. The winter-feeding period was terminated
on April 12, at the end of a 97-day feeding period, and the heifers were
placed on sprm range. They were placed with the breeding herds
on June 22, bulls were turned out on June 30 and July 1 and were
removed un August 20, The summer-range sesson was terminated
on October 28, at the close of a 199-day penod

The results of the first winter-{ceding and summer-grazing season
(table 3) show that heifers in group 2, fed 19.5 pounds of wheatgrass
hayv per day, produced greater winter gains, slightly smaller summer
gains, and greater total gains than heifers wintered on 20.3 pounds of
alfalfa hay per day. There was no significant difference between the
two groups in the total feed and range cost per head for the entire
experiment. However, there was a slight saving in favor of the use
of whentgrass hay, which may be attributable to the better quality of
this feed.

The difference in feed and range cost for similar gains, with prices
of hay the same, does nob show any significant advantage of wheat-
grass hay over alfalfa hay in this experiment.

TasLe 3.—Summary of experiment 1, January & lo October 28, 1927

Group 2, fed
Group i, fed A
20.3 nounds 1.5 gmmds
Itean of whest-
af ulinifa grass hay
hay per day ver A8y
Heifers in dat . 118! 137
Averages for winter pericd (Jan, 3 to Apr _.days, g &7
Ipitial weight per heifer. A7 649
{Fain per helfor..__ . L 0
Hey copsumed ner heifer_ P T TR 1,968 1, 888
Salt consumead per heifer_ T I L§ 1.8
Feed cost per heifer 3. ___ L-tdollars.. 7. 5 7.57
Averages for summer-range pcnod 1: \pr 13t Oet. 28).... . days__ 160 165
Finrl weigit per heifer Lpounds, . 1,030 0 1,031
Gatn per heiler... ... Y : [ P 307 a0z
Thange ookt per heifer ..o . dotlars . 1. 59 o9
Averages for winter and sumimer ;ieriads ..dlpys., ] 2466
Ciain per helfer oS, 33 352
Daily zaln per helfer. I 1,12 119
Feed and r8REe 008 ko m o oo e iccrr i mmcrramamarrm——c i m——— dollars. | 8.89 0. 58

v 01 2 heifers tn the ariginal pronp, 5 ealved nnd were romoved.

10 21 hetfers in the original group, d calved and were removed.

i At the following prices per lon! Alfalin hay pnd whenlgrass hay, 85; sait, §24. I2ange use estimated ot
1 ceng per head e day.

EXPERIMENT 2

On January 10, 1928, the heifers were brought to headquarters,
weighed, and divided into two uniform groups. Yintering on alfalfs
and wheatgrass hays was then hegun. Winter feeding was ter-
minated on April 3 at the end of 84 days, and the heifers were placed
on spring range. They were turned with breeding herds on JJune 22.
The bulis were turned out on July 2 and 3 and were removed hetween
August 13 and 18. The summer-range season was terminated on
October 19, at the end of a 199-day perlod.

The results of the sccond winter -feeding and summer-grazing
season (table 4) show that heifers in proup 2, fed 19.5 pounds of wheat-
grass hay per day, produced slightly greal‘.el winter gains, slightly
lower summer guins, and slightly lower total winter and summer
gains than heifers in group 1, winter-fed » ration of 22.8 pounds of
alfalfa hay. The total feed and range cost per head for the entire
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experiment was $1.11 greater for heifers wintered on alfnlfa hay.
The wheatgrass hay fed during this trial, as during the initial trial,
was considered to be shightly superior to the alfaifa hay on a market-
grade basis,

TauLe 4 —Summary of experiment 8, January 10 to Oclober 19, 1928

Group 2, led

Group 1, m.i 14,3 pounds
2.8 pounds [ T0F L
ol alfalls hey rass hay
per doy per dny

Beilers In ot . e e e e man numbar..

Averages for winter period (Ian. 10 to Apr. 4)

1nitial welght par hetler
Gein por haifer,
Hay consumed per heifer.
Ealt copsumer per haifer
Feed eost per heifer ?

Averages lor summer-range period {Apr. 3 to Oct. 19)
Finat welglht per heffer
Cualn in welghi par heifer_ ...
Range cost per heifer - _. ...

Averpges for winter and summer per 3
Gein per helfer, poumis_ .
Delly gain per heifer R
Feed and rangs vosk. dgllars..

1. 18 head in the eriginal growy, § caived and wees removed.
 (3f 18 head fo the original groun, 2-died necidentally snd 1 ealved.
! See footnote 3, table 3.

Heifers in group 1, fed alfalfa hay, consumed on the average 3.3
pounds more per head per day than the heifers in group 2 fed wheat-
grass hay. The higher consumption of alfalfa hay was responsible
for the increased feed costs for the heifers fed this hay, There was
ne significant differcnce in final weights or gains between the two
groups of heifers in the second trial, but as significantly less hay was
required by the heifers fed wheaigrass, and as their gains per head
were essentially the same, there was a material advantage in favor of
the use of whentgrass hay.

EXPERIMENT 3

On January 23, 19829, the heifers were brought to headquarters,
weighed, and divided inte two uniform groups. Winter feeding of
alfalfa and wheatgrass hays was then begun. The winter-feeding
season was terminated on April 2, at the end of 68 days, and the heifers
were then pleced on spring range with yearling steers and heifers,
They were sdded to the breeding herds on June 26, bulls were turned
out on July 2 and 3 and were removed between August 13 and 18,
The summer-range season was terminated on October 22, at the end
of a 203-day period.

The results of the third winter-feeding and summer-grazing period
(table 5) show that heifers fed 24.8 pounds of alfalfa hay per day pro-
duced significantly greater winter gains and shghtly K)wer summer
gains than o similar group of heifers fed 21.2 pounds of wheatgrass hay
per day. FHowever, the total gains were essentinlly the same for both
groups. The heifers in group 1 consumed on the average 3.6 pounds
more hay per head per day at an added winter feed cost of $1 per
head, which slso represented the difference in the total feed and range
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cost per head. As already stated, the wheatgrass hay fed during this
trial was inferior in quality to wheatgrass hay fed during previous
trials but was nearly comparable in quality to alfalfa hay fed during
this third experiment.

TanLg b.—Summary of experiment 3, January 23 to Cctober 22, 1585

Group 1, !gd Group 2, fod
.8 poupds | 21.2 nennds

Ttom aof nlialin af whoeslgrrss

hity per day | hoy per day

Hedfersiolot ... ______________. ek emme e mm e number_. b2 122
Averagos for wntar perind (Fan. 23 to Apr. 2)_ eoatinyy Bit ag
initind welght per heller peunds. . 1153 73
Gain per beler . e mm e e e JI{ TS T 41 19
Hay d hoj 1,712 1,401
Salt eonsumed per holler__ 1.6 1.90
Feed cost per heffer 2. [ [1N:14 587
Averages for suminer-range periogd [Ane, 2 Lo Get, 42} Y priix)
Final weirht per heifer_________. 1, (00 1,03
Gain paer heifar 2491 300
Eaopa cost per heifer o .oeceea.. 2,03 2.4
Awerages for wintar and sumuimer poriods ___.days.. F1H 72
Grain per Belfor. . e cmnan noeneds. . a2 328
Daily gain por heifer o 1.22 L2
Feed and range cost T dallnrs. . 840 7.80

' Of 23 head in the criginel group, 1 calved and was removed.
18ee foolnote 3, table 3,

AYERAGE RESULTS OF THE THREE EXPERIMENTS

The rosults of the three experiments are summarized in table 6,
which shows that groups of yearling heifers, one of which was winter-
fed an average ration of 22.7 pounds of alfalfa hay, and the other, 20
pounds of western wheatgrass, or bluestem, hay for 82 days, made
essentially the same winter and summer gains. Approximately 12

ercent more &lfalfa hay than of western wheatgrass hay was required
or the same gains. As a result of the difference in hay consumption,
the winter feed cost per heifer of the group recetving alfalfa hay was
$0.80 higher than of the group receiving western wheatgrass hay.

Tanve 6.—Summary of the three ezperiments

Gronp 1, fed | Group 2, fod
an avernge of | nn aversre of
tlem 22.7 pounds eff 20 pounds of
nifaifa hay whestgrass
par day bay per day

Heifers inlot .. number._ 54 5

Averages for winter period _o_tlays 82 2
Initial weight per heif _prounds.. 684 85
Gain per heifer.. .. _._ 38 40
Hey consumod par hel 1,445 1,643
Sait consurne per helfer 1.4 14
Feed cost per heifer \L_____ 740 6.460

Averapes for summear-ranga pariod. - B 201
Final weipht per beifer_..___.___ - 1, Gu3 1,005
Gain per heifer..________ 281 280
Range cost per heller ! .. _._. - 201 2.0

Averages for wintor ond sUmner periods. .o oee o oo duys._ 83 283
Gnip por hedor.. ..o . prounds__ 310 320
Drily galn per baifor.. do ... 1,13 113
Feed und reage cost ! dolinrs. _ 89,41 8.41

i Eee footnota 3, table 3.
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SUMMARY AND CONCLUSIONS

Experiments were carried on with purebred Hereford yearling
heifers through threc winter and three summer grazing seasons to
determine (1) the relative value of anlfalfs and western wheatgrass,
or biuestem, hay and (2) the influences of winter feeds and gains on
subsequent gains on summer range. Theso experiments were conducted
from the winier of 1927 through the summer grazing season of 1929
at the United States Range Livestock Experiment Station at Miles
City, Mont.

The alfelfs hay fed during the experiments was considered to be
approximately equal in market grade to the western wheatgrass hay
in 1929 and inferior to the wheatgrass hay in 1927 and 1928, Most of
the alfalfs hay was stemmy and bleached and contained a considerable
quantity of foxtail barley (Hordeum jubatum L.) common to irrigated
sections, but all of it was considered to be satisfactory for winter feeding
yearling heifers.

The results show that approximately 12 percent more alfalfa hay
than of western whenatgrass hiny of the qualities used was required for
the production of similar winter gains. These gains were followed by
similar summer gains, regardless of the kind of hay fed. The wheat-
grass hay valued ot the same rate per ton as alfalfa hay was therefore
slightly less expensive from the standpoint of winter feed cost.
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