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THE LIVESTOCK AND RANGE HESHEARCH STATION
BE. A. Bellows
United States Depariment of Agriculiure and

Montana Agricultural Experiment Station,
Cooperating

K
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Congress established the Fort Keogh Military Heservarion, July ZZ, 1874,
This followed the massacre of Custer's 7th Cavalry in the Battie of the Littlis
Big Horn on June 24, 1876. Fort Keogh was named after Captain Myles Keogh, an
adjutant to General George Custer, killed in the Battle of the Little Big
Horn. Establishing and eavly developing of Foro Heogh was under the direction
of General Nelson A. Miles. This was a colovful higtorical era and ths town
of Miles Clty was named after Generval Miles.

In 1907, all infantry troops were withdrawn and in 1912 Fort Keogh became a
Remount Station for the U. 8. Army. This Remount Btation was very active in
World War 1 and during this period move borvses were processsd here than &t any
cther army post in the United States. Horses were shipped worldwide. In 1%22,
the Army relinguished control and in 1924 the U. 5, Range Livestock Experiment
Station was founded by an act of Congress. Tort Keogh Military Ressrvation wvas
transferred to the Department of Agricoltuve making 1t possible to undertake
animal research in cooperation with the Montana Agricultural Experiment
Station. Since that time, the U. 5. Hange Livestock Experiment Station has
been under the direction of siy supevintendents: MWr. J. W. Swartz, 1924-1%25;
Mr. J. Ro Quesenberry, 1926~1962; Ur. N. M. Kieffer, 1962-1964; Dv. 0. P.
Pahnish, 1964-1974; Dr. K. R. Woodward, 1976-197%;: Dr. H. A. Bellows, 1%79 :o
present. The Station name was changed to the Livestock and Range Hessarch
Station (LARRS) in March, 1877,

The original Station was 100 square milas or 64,000 acres. The Staticn now
consists of 55,300 acres., In iB78, a lavge pilece of land east of the Tongue
River was released by the Army and is now the present site of the Tity of HMiles
City. Approximately 2,000 ascres are under irrigation in the Yellowstone River
Valley west of the Lﬁ%ﬁS neadquartere. The remainder of the Station is rough,
broken badlands typical of range cattle producing areas of the Northern Creat
Plains. A1l land areas arve used for research studies or for production of
feed for research animals.

The breeding hevd consists of L100-1650 cows yvearly, maintained in 30 to 50
breeding herds. 1In 1979, there were 3250 head of cattle on the Station and
there were 1681 cows bred in 72 separate sire groups. This is the largsstc
cattle inventory in the history of the Station. Replacement hneifers, voung
bulls and stesars, herd bulls and cattle on reproduction and range nuivition
experiments make up the remainder of the Inventfory. In addition, about 38
acres are set aside for swine ressarch. The number of swine rvange from 00 wo
ovar 1700 head depending on the time of vear. Approximately 150 females are
bred yearly. ALl animals on the Station are owned by the Montana Asriculture
Experiment Station.
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Studies on Station anlmals involve a total of 31 permanent emplovees
Thirteen of these ave emploved by the U. 5. Depariment of Agriculture and 3
gre employed by the Montana Agricultural Hzperiment Starion. The temporary
force will vavy between 2 and 15 depending on tims of vear.




The early Statlon wze a widely diversified unit. There weve 1200
Ramboulllet ewes on ngerim&n% during the eaviv dav Ewes and lambs were on
breeding and feeding studies and wool ewxperiments. All sheen were ifransferred
to the U, 5. Sheep Experiment Station, Bubois, Idahe, in 1941.

There was also a Milking Shorthorn dalrvy herd maintalned on the Station.
The milk was sold to the emplovess, but the animals were nolb used extensivels
& S ¥

for research purposes. The herd was dispsrsed in the late 1930%sm.

There have alse been meny horses on experiments. In 1934, the inventory
showed 230 head on breeding, feeding and reproduction studies involving pure-
bred Belgian, Morgan and Th@f@mgzéraé sires. Some of the sarly work fo devel-
op successful semen collection and artificisl insemination techniques in
horses was conducted at this Station. The Thoroughbred breeding herd was
maintained untll 1964, There are still 30 horses on the Statlon that are used

io cattle moving operations.
g op

Turkeys were alzo an experimental subliect at the Station. Studiss with
Bronze turkeys stavted in 1929 acd invelved approzinately 1500 young turkeys
and 350 breading hens. Studies consisted of feeding, breeding and resving
experiments, and the original crosses and the sarly work lszading to the devel-
opment of the Beltsville White bresd were made hars.

SWINE RESEARCH

The early swine work wsas dirvected largely toward production of Wiltshire
Sides for the European pork market. Im 1830, pork from the U. 8. Range
Livestock Experiement Station was reporvted ta be the best American Wiltshire
Sides oun the London market. The swine work is most famous for the development
of the Montane YNo. 1 breed. This was produced by crossing the Danish Landrace

and the Black Hampshire breed. The crosses were lnbred and through selection,
one of the first meat—-type breeds was estsblished. Additional breeding has
involved the Montana No. 1 and the Yorkshire bresds. This work was terminated
in 1971 and & crosabred herd was sstablished to supply animals for nutritio
studies directed by staff members in the Animal and Range Science ﬁepariﬂcat
at Montana State Univevrsity.

Swine nutrition research deals largely with cuestions or problems faced by
Montana swine producers. GStudies have been completed on determining the
feeding value of zix varieties of bhavley commonly produced in the State. ALl
appeared to be essentially of egual valus. Other studisz have been conducted
to evaluate the effects of varlous antibacterial druges and sgents on rate of
gain and feed efficiency. Work has alsc shown that bariey based rations
supplemented with saffliower or linsesed meal can ba used o produce pork at an
equal or lower cogt than covrn base zations suvpplemented with soybean meal. A
study was also conducted o evaluate the protein from mustard meal in barvley
based meal rations. Hezults indicated that mustard meal could be used to
replace up to 5% of the protein supplemsent without reducing galn and feed
efficiency. Amino acid supplemenitation has also been studied and indicates
lysine or methionine fed elither separately or in combination can replace up o
5%2 of the soybean meal in growing rationsg and 211 the sovbean meal in
finishing rations.




Berant work hzs involved efifscits of mineral and vitamin supplemenvation on
efficiency of pork production. Rations containing 0.6 to 0.8% supplemental
phogphorus higher geins thaun when no phosphorus was added. However, there
appesred to be no diffevence among four phosphords sources iunvestigated.
Minsral and vitzamin work preeeantly underway is designed to study the effect of
supplemental manganess aﬁé Biorin on the incidence of spraddle or splay legged
pigs. Current studies also include synchronization of estrus and artifical
insenination of females 1n the nutrvition studies.

The broad geal of the beef research program at this Station is to loncrease
i e

&
iciency of beef produc

gffi £ tion from cattle maintained in 2 range envivonment.
work involves reseavch studies in the aveas of animal breeding, phvsiology

o
o

-
@??Qiué*i”ﬂ animal nutrition and range pasture development and improve~
In ition, =ome adieg on various diseases have also been conducted.
s at this Sistion were the firsr to investigate
1iogis that were applicable to vange and seml-arid
are underwsy Lo determine methods for control of

of waginal and uterine prolapse on cow productivity

CATTLE BREEDING RESEARCH

teginning in 1930, the Station ploneered in the development of methods for
eveluating pev? ¢ in besf cavtle. ALl beef performance testing programs
now asctive in the United States and much of the remainder of the world trace to
these pionsering activities. Perhaps the most important contribution of these
geperiments was the derermination of heritablliity estimates for econcuically
lmporiant L¥7 in beef cattle. This gave knowladge of the comparvative
inf juences of z ty and envirvonment in performance and hag greatly improved
selection technigues.

The firet lavge-scale linebreeding studies in beef cattle in the United
Gtates were i@lglataé at the Station. A number of lines of purebred Hereford
cattle | dovelopad and have been of are being tested for production
potentiasl. Th studies have resulted in the development of highly productive
Line 1 bel g ihe most famous. The objective of these experi-~
ermine the improvement that can be made lu a closed population
caztée starving from a au?ﬁ?ief genetic base. The oldest line (Line

& an introduction of either bulls or cows since 1934. Anlmals
are now widely used in purebred and commerclal beef herds
sughout fhe Unlted States. Siaticn sclentists recently received s Supevior
wice Award from the USDA for deve l@pmeﬁt of this line and the impact it has
on the Hereford breed. Animsals surplus to the vesearch program are sold
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an snnual production sals.

first findings in the line breeding study was that linebreading
ie only when practiced with cattle that exceed the breed average
tion traits. Desplte the fact that the original lines in the
lected frow presumed top herds, many did not respond to line

d to Be discarded. However, the succegs of several lines,

g 1, 17 and 14, has proved that 2 linebreeding program based upon
tion for ssrformance is an economically feasible method of lmpro-
vamant beef cattle.
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to include %?ltﬂiion for Low Birth «a*gxfﬁg

increasing natlonwide and high birth welghts
contributing factor. 1t is helieved thag aaig
below average birvth weight offers promise
Line 1 has been sublined with one-half of
biveh welght as an added selectien criterion.

probl
saintained

CEroee

Other w@r? with inbred
ment iz weaning welght or vear
selecting replacements for hi weaﬁing welghts
tively. Cattle have also been v&lv%d in a
selecting herd sires with low ba fat ?higkat
and lean composition in their
back far thickness produced o
CATCASS .

A new selection study has been initiated and is design
Criteria Study and involves a Hereford herd of randomlvy
females. The objective of this study is to determine
measures of growth, fertility and nutrient reguiremen
cows managed under vange conditions in order te iden
criteria that can wmaximize total production.

A genetic envirommental interaction study started in
exchange of cattle between liles City and Brooksville, ¥

showed both herds performed hest gt their place of ari

961 involved
rida. Results

suggest that seedstock for a specific type environment from
a similar type environment if optimum production ls to
Several crossbreeding studies have been conducted at this lpearic The

early work, started In 1935, involved Hereford, Angus and Shorthorn %feefm with
later sLudte s started in 1961, invelving “?Tﬂrﬂfqg Angus, Charolates and Brown
Swiss breeds. These studies have shown breed crossing increased the number of
calves produced, calf birth and weaning welghts, vearling weights and a siight
improvement in feedlot performance. latrer work ghown E“Cf%&&e production
can be realized from three-breed crossing achemes ig not as

great as Tealized in the initial twe-Bresd
tage over sivaightbreds for this two-breed
the three-breed cross. Comparisgon of hbeef
Swiss crossbreds revealed the beef u Brown
LG% heavier at weaning than calves From the hecf crossbred
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beef % Brown Swiss cows was egual to the beef crossbreds. Carcass cutability
was slightly higher ln the heef % Brown Swigs stecrs but carcass grades were
slightly lower.

Puberty information has indicated crossbred bulls and heifers are poten—
tially fertile at younger ages than are straighth bredg. Comparisons have alsc
been made of feedlot perfovmance of bulls and st 8 Bulis had heavier
weaning welghts and continued fo grow fasfer in the feedlot than steers.

&

Bulls requived Jess time in Che more ficient galners, had a
nigher percentage of lean in the s produced lower grading carcasses
than stesrs. Marketing and cons - acceptance problems must be overcome,
however, before bull feeding can profitable

The most rvecent cresshreeding study is designed to evaluate the crossbred
female for performance as a brood cow undevr range conditions. The crossbred
females being evaluated resulted frowm i Angus, Hed Poll, Simmental,
Pinzgauer and Tarenialise sires on derel Qré cows. The crossbred males produced
ave evaluated for growih periormance and carcass characteristics.

A mew selection~crosghrecding study was initlated in 1%79 to determine if
selection within & single breed base 1s asg effective and response Is as rapid
asz cbteained when selection is made within a multibreed population. Three
breeds are involved this study, Red Anpus, Polled Charolals and Tarentaise.
The breeds wers selected to compliment each other in terms of total produc-
vivity and will resg in develeopment of & polled, medium welight animal with
high fertility and rapid easrly growth.

REPRODUCTION RESEARCH

The objective of reseavch in reproductive physioclogy 12 o lncrease repro~
ductive efflciency of range cattle. Areas of work are directed toward
increasing the percent calf crop to optimum levels and increasing the pounds
of calf produced per cow exposed tfo breeding. This work was Iinitiated in
1462, It has been found that the largest single reason that cows do not wean
calves is because they fail to become pregnant during the breeding season.

The second largest loss cccurs because cows lose calves at or shortly after
birth. Thess areas are recelving maicy ewphasis in reproduction Tesearch
studies.

Approximately 15% of the beef breeding herd is replaced yearly. Thus,
replacement heifers make up about one in every seven females in the breeding
herd. Assuring @ high pregnancy rate in the replacement helfer is the objective
of puberty research at LARRS and has shown that proper nutritional and genetic
management of the helifer can incresse conception rates by 20Z. Simply
breeding heifers in separate groups based on heavy or light weaning welights
vesuited in a 1%% incresse In pregzmancy rate duviog the first breeding season

ith ne increase In total feed costs. LARRS research has shown that feeding
heifer calves monensin during the first winter following weaning hastens
puberty. Additional work has shown heifers must be on a nutritional plane
that will sllow maximum skeletal growth so growih of the pelvic opening will
not be reduced and result in increased calving problems. Recent studles have




shown puberty and conception can be Induced in young heifers by hormonal
preatments. Thess findings are important, nobt oniv in terms of increased calf

crop, bub alsce bscause early puberty means potential eavly conception and
calving. Heifers that calve early their first calving season have greater
iifetime productivity than helfers that calve lste. Research in this area
expands the flexibilicty producerse have in selecting programs for managing

replacement heifers.

Failuye of cows to rebreed or rebreeding late in the brecding season
vesults in s 15-25%1 reduction in potential poonds of calf weaned per cow
xposed to the bull. Research at LARRS has shown that the major cause of this
gduction is a result of poor nutrition during one or beth of two critical
eviods. The first critical peried is during the last 3 months of pregnancy.
Inadequate energy intake during this period in pregnant heifers can result in
a 20%Z rveduction in ¢alf crop with little effect on calf birth weight and no
benefit in veduclng calf losses due to calving difficulty. The second criti-
cal period is during the time after calving until adequate grass 1s avalliable
on native vange (usually from March through May). Unless adequate nutrition
upplementation or by providing pastures with early

es, cows will lese welght and have lower calf crops.

g (B
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ig szupplied by proper s
season lotroduced grass

Calf loszes at bilrch result in 2 major reduction in the ner calf erop.
Data have shown 60% of these losses could be prevented by giving timely and
preper assistance to dams experiencing difficulty during calving. In
addition, LARRS research has shown that proper, early obstetrical assistance
wiil reduce the rebreeding problems cften encountered in damg that ewperience
caiving difficuliy. Other studies have shown that the fead level during
gestatlon or exercise of the pregnant dam have lirtle sredictable effect on
calving difficulty. Calf birth weight is the most important causative factor
asaocliated with calving difficulry. Bui, results of LARRS research indicate
704 of the identified varlations ia calving difficalty are either present or
are established at concepticn. This is why litile can be done to alter
calving difficulty by changing factors during gestation and emphasizes the
importance of adequate heflfer development and wise zelection of sires for

breeding to Pirst calf heifers.

Suckling has a major delaving effect on the interval from calving to first
postparfum estrus. The postpartum Interval can be shortened by high levels of
feading, weaning the calf or by removal of the mammary gland. Additional data
indicate suckling can alter the release of luteinizing hormone from the
plouitary gland. This work is important because results are showing means
whereby we can assure a high percentage of lactating dams will rebred.

LARRS resesrch has shown that conception rates followlng arvificial insem~
ination can be Increased oveyr 6% by massage of the reproductive tract
{specifically the clitoris) following routine A.1. HBenefits resulting include
#ore calves and less semen used because of fewer services per conceptlon.
Estimares indicate benefits could increase annual income over 3$200,000 in
Montana and over 34 million nationally.




Suepessiul production of twing and triplets £
lighed at LARRS. This rasearch T
gy:ahfuﬂL zation of eslrus

pregnant very
rates of embr
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Effectiy
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Hutrition studles were initiated at LARR
importance of proper winter supplemsntation ; &
rates, call survival snd cow snd calf growth. Studl
vitamin A and phosphorus suppiementation have baan o

: B, Bherpy,
of lmporisnce o gzgi iCers
of yearling and cow-call producers. More vecent rese: o
savinge in cost of winter supplement can be realized by gaaving supple
tation ©o the amount and kind of range forage avallsble. This type of supple-
ne can reduce the amount of feed requived and slse in a

forapes.

have shows that

. Loopera—

Range nutrition studies throughout the Novthern
optimum animal performance is entirely de pandeat on adequ:
tive studies betwesen LARRS and the Northern Cresat Plains So
Research Centsr at Sidnev, Montana, have shown ilamporiant me

forage production. Contour furrowing of panspot arszas lncrease Z
duction from only 350 1b. per acre te 1100 1b. per acre. HNitrogen fertiliza-
tion of native range areas resulted in increased beef production roughly
squivalent to 1 1b. of beef for each 1 1b. of avallable nitrogen added per

)
acre. These two procedures could potentially resulo in an additionsl §1
million added locowme for Montana ;

GE RESEARCH

H,

Research in range improvement and mansgement wzs initiated at this Sfatlon
by the U. 5. Forest Service in 1932. riy 15 WeTE o determing




Plains rangelands.
animals
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ing out of an
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on of both

at
Othey : scevming fhe wmost re methods of
incrveasing forage production fhese ecarly studies included adaptablility stud-
tes which . 100 d4ff t plant species under varlous rangs
conditions. Crested wheatsrass ‘ound Lo be an outstanding apecles for
7o i ; A

VRS, arher warthsrn Great

bBeen instrunental in developing and pro-

and Russian wildrye as Iatroduced forage
prlantaed on several miliilon acres of Northern
at LAREE have shown a 177 ilncrease in pounds
grazing three forage specles during the crit-

stems weve developed by building diver—
: were among the first in the Ha

¥ Lost to tun~ofl could be used effectively to
roduced grassesg. Over the vears, studies have
f range lmprovements including furrowing, range
as kinds and awounts of mineral feveilizers.

y»a,-
i‘“‘l”
W
M)

etween sclent LARRS and Logan, Utah,

Cuge of imprsvc Fop ag pl&ﬂt% twold promise of

£l izy as much or morve than that experienced in the

f ressarch by plant genet;a;gtsi plaat breeders and

plant development work. The prowise of benefits

in Montans are enormcus. FPlants are being tested

s and restoring rangelands subiect to saline seep.

and tested for ilncreasing livestock production and

i &y alu&zﬁu for Aﬁcfné$iﬁg oroductivity through

rees.  Current range studles are

f& rage sunply and determine methods of

vy of forages. Work is in progress

selections for adapiabllity,
number forage species ave belng analyzed
quality grazeabls forsge at such critics

L ang winter. Evaluations ilnclude seedling
rowth and vigor in relacion to mafph&L&gim

both mative and introduced plant specles.
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Work is also in progress to control or
ties on potentially productive range sltes thr
fierbicide treatments. The objective is

£y

BB

plant species by elther introducing new specices or

modify
ougls
inoy

plant communi-
and

undesirable
burning, mechanical

ge productivicy of desirvable
increassling the growth and

yield of established plants. A berter understanding of how plants respond to
varied management treatments is basic Lo this rve chi.

Findings of researvch studies rn to the beef
industry. Regults will be benefi v improving produce
tion efficlency through yvearlong ent. Consumers will
penafit too by having a good supp affordable prices.

CURRENT SWINE NUTRITION
Livestock and Range Reseach Station
Miles City, Montana
. W. Newman and D. 0. Elifote!?
The swine nutrition research at the Livestock and Range Regearch Station

effort to reduce ration cost by
cheaper sources of protein and/o

and feed efficiency.

{LARRS) is an
alternate an
animal performance
under study:
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1. Replace all or a portion of the soy in
free lysine and/or free methionine.

2. Beplace a1l or a portion of the soy in
faba beans (horse beans).

3. Replsce a portion of the soy in barley
a probiotle mixture (a mizture of desir

A total of 732 plgs arve in luéeé in three

veport will summarize an expaviment complieted

replacing a portion of soy in %éziay and corn

which the mutritional status

numerocus and ceomplew. Many crganisms, Incledi
microorganiams for essentlal nutvientas, and it
important relaticnshlip exists betwesn the host
zation of nitrogen.
tobaclili, have long been consideved desirable
tract of aniwmals. HNumsrous experiments have s
in maintalning the health of pigs

Tha means by

Microorganiams that produce lactic

when challenged with disease

rewﬁ&“ing gavbesan meal {sov) with

r amino acides withour reducing
ADDES are currentliy

sap&rate ches

hagsaed rations with

harley

mariey based rations with

ot corn based ratlons with
sble microorganisms).
cxpeviments this year. This

last vear with a probletic mixture

ration

o

i3 e

of an animal may be slitered are

ng animale, are dependent upon
as peen suggested that an

anitmal and microbes in the utili-
acld, especially lac-
inhabltants in the digestive

the beneflis of such microbsas

£iz
producing bac~

HOwWin

teria. Some veports indicate that growth and feed efficiency of swine, as well
as poultry, are ilmproved by lactobacilli feed supplemente. HMore receatly, a
wutant lactobacillus organism, (L. elactarum}, has heen duvaEGpea ap MEBU Lhat
excretes lysine In much greats quantities than the Qiié fype organism.
Earlier studiecs showed that the lvsine of cereal and other food socurces csn be
increased when incculated with this organism.

1 Animal and Hange Science lepartment, Montana State University, Bozeman, and
Livestock and Xange Hesearch Station, Miles Hontana, vespectively

o s




The probiotic mixture use in the experiment reported heve contained the
lysine-excreting lactebacillus mutant, as well as other microbes.

EXPERIMENTAL METHODLS

Contrel rations were prepared with either barley or corn and soy to contain
L70% lysine in growers and 5371 din finishers, vwhich are the recowmended levels
of the National Research Councll {NRC) for 44 to 132 1b and 132 to 120 1b pigs,
respectively. Two grower and ftwe finisher ratlons with increment decreases of
2.5 and 5.0% soy, as compaved to control diets, were prepared with elther barley
or cora, resulting in a reduction of lysine levels by about 10% and 20%, respec-
tively, in grower rations, and about 12% and 23%, respectively, in finisher
rations. The soy was replaced with the respective cereal grain. The remaining
nine essential amine acid levels met or exceeded NRC recommendations, with the
exceptbion of tryprophan in the corn-finisher ration prepared with 5.0% less soy.
Lacto-cil, a probictic mixture of freeze-dried viable lactobacillus organisms L.
elactarum and L. aclideoabilus was added ar a rate of .23% in the diets with
reduced levels of soy-§f~EE€ expanse of the respecilve cereal grain. Hinerals,
vitamins, and zing bacitracin were added at the same levels in all diets.

Weanling crossbred pigs, weighing about 53 1b, were allotted to the six
rations by litter, sex, and initial weight. Zach ration was fed to 32 pigs in
four replications, having elght pipgs per replicate. Conereted-floored open
front sheds were provided for housing in dirt-sand lots, equipped with self-
feeders and nipple waterers.

Pig weights were taken Initially and at pen—2voup averages of about 120 and
226 ib. Feed consumption was meassured from start te a pen—group average of
gbout 120 1b (grower peried}, and from that poini to termination {(finisher
period). Average dally gains were computed for individual pigs from 53 to 220
1b {overall}. Average daily feed and average feed/gain ratios were caleulated
for pen—groups in these periods.

RESULTS

Protein and lysine content of the rations by analysis were an average 1.6
and .07 percentage units higher, respectively, than calculated levels. Thus, by
analysis, the control grower and finisher dlets exceeded NRC requirements for
lysiane the diets prepared with 2.5% less soy contained the recommended lysine
levels, and those with 5.0% less soy were deficient In lysine.

Analysis of gain data revealed that there weve no significant lysine x grain
interactions. There were no differences in rate of gain of plgs fed control
diets and those fed diets with 2.5% of the sov replaced by cereal grain and ths
probiotic mixture (Table 1). Rewmoval of the 5.0% of the soy reduced gain in
the grower and finisher periods (F<.05) of the corn-fed pigs and in the overall
comparison (P<.01) of beth corn—fed pige and barley—~fed plgs. Fead consumption
was not dlfferent between trezatmeni groups within periods. Pigs fed the corn
ration lese 5% suy appeared to consume less feed in each period, but the dif-
ference was not significant. As a result of similar feed intakes, feed/gain
calculations resemble the gain comparisons, although a1l differences were not
significant (Table 1). In the grower periocd, pigs fed the barley ratlons less
5% soy were less (P<.05) efficient than pigs fed the barley control or barley
diet less 2.5%4 soy. Differences in feed/galn were not significant in the corn-

...l{},..



fed ples in the grower period, In the finisher pericd, fee fgain ratios were
not different in y-fed p igs fed the cora diet less 3% soy were
tess (PL.05Y efficient than ¢ control aor corn diet less 2,5%
sov. Gverall feed/q %etge@ﬁ the oo i

i

e

trol dlets or

diets less 2.%% gov for eliher bariev-fed or con igs, but plgs fex tne
corn of barisy 4 US) efficient.

On the avavage, covn~fed pigs gained faster {(PCO01} in the growing per

£ o
and overall comparison than did lev=fed plge, but gains were noif different
2] L

i
heryeen grainsg in the finighery per Tabis 23}. Cereal grain had no effsct on
fead consumpiion in the growser period, but nigs ate less (P<.0Y} feed
in the flaisher and overal Corn weve ubllized more (P05

i
efficiently than barley diets In

In that the preotein and amino acid analyses of the ration were higher than
caleualated levels, the true effect of the preblocic mixture as a replacement for
sov is diffieuls to interpret. Simlilar performance on contvol rvatlons, and
those with 2.3% less sov plus the probiotic, could have been due to the higher

evels of protein and lysine as well as the presence of the probictic. 1t is
unlikely that the ration samples analyzed were act representative, since care
was taken Lo prevent this, and the protein—lysine Increment differences were as
expectad, only higher. However, the barlev-controel and the covrn—control ration
with the higher levels of soy protein and consequently, higher lyvsine, were une
morae effective ia lmproving pig performance than the raticon with 2.53% less soy
slus the probioctic.

iata suggest that further studles with befter control of vacion pro-
sineg levels, and the inclusion of negative control ratiouns, are

rimine 1f this probiotic wixture can effectively replace a poyr—
suy in plgz rations.
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EYFECT OF
RATIONG WITH

EEPLACLNG

2.5

<L

5.04 S0Y IH AND FINISGHER

GROWER

Perviod

GRATN AND A PROBIDTIC MINTHRE.
Ration Treatments®

Barley

5

Lo

Corn

Srowey
Findlsher
Overall

Grower
Finisher
Overall

Grower

A
F i

ersge

daily gains (1]

s w
e

et

O S

#

(¥
e

1.469 1,308
1.7%¢¢ 1,784
1.63¢ 1,508

Average

1.65% 1,544

1.83C 1.538

1.74%  1.61de
daily fead {14}

L3
.85

5.75

feed/gain

2. 994

Pinisher 37794 3,88 3.90

Overall 3.469€ 3 sged 3 gpc

& Rarion treatments were a8 follows: i? harl ey and corn
rations 2 and 5, barley and corn less tiens 3 and B,

and corn

o en g N "
teass 54 soy

replications of eigh

rediced
D Average

were,

c,d,e £

Y -

initial and
respectively,
Meuns in the

same line
significantly different,

There were 32 plgs
pigs per replicate.

bearing
P05,

ES

svera
ZZL is, o 228 ib.
different superscript letiers ars

F e




TABLE 2. COMPARISON OF BARLEY AND CORN AS BASAL CEREAL GRAINS IN
GROWER AND FINISHER BWINE KATIONG.

Cereal grain®
Period Barley ) Corn

Average dally gains (1b)

Grower 1.43d 1.61¢
Finigher 1.78¢ 1.748¢
Overall 1.63d 1.72¢

Average daily feed (1b)

Grower 4.39 4,52
Finisher 6. 88 4,52
Overall 5,75 5.45

Average fead/gain (1b)

Grower 3,07¢ 2.814
Finisher 3.84C 3, 39d
Overall 3.538 3.17f

& Therve were 96 plgs per cereal grain.

b svervage initial and final weights for the grower, finlsher, and
overall periods were, respsctively, 53 to 120 1b, 120 to 2120 1b
and 33 to 220 1b.

¢,d,e,f  Means in the same line bearing different superscript letters are
gignificantly differenz; P4OL; PLCOL.
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RESEARCH WITH FROZEN BOAR SEMEN AND SYNCHRONIZATION OF FSTRUS IN GILTS
by
V. G. Pursel

USDA-ARS
Beltsville, Maryland

na State University and the USDA initiated coeperative
e physiology in the Miles City swine herd. The general

In 1978 the Mont

Ty n
earch were to (1} introduce superior genetic material
Z

[+
research in reproducti
objectives of this resas
into the swine herd, (2] test new procedures for artificial insemination (A1)
of swine with frozen samen, and (3} evaluate the potential of Hegu-Mate! for
synchronization of estrus in gilts.

The successful use of frozen boar semen for Al was first reported in
1971, Since then, a number of improvements have been made, and the freezing
and thawing procedure deveicped by the USDA at Beltsville is used commercially
in the U.S. and Canada. At present, frozen boar semen is only used on a
Pimited scale because the pregnancy rate and litter size are usually
considerably lower than those following natural service. Thus, additional
research is greatly needed {o find ways of improving fertility.

An effective method of synchronizing estrus in gilts would provide
producers with a highly useful management teol to reduce the number of days
that heat checks need to be made, facilitate use of Al, and assist in batch
Farrowing. Recently, a synthetic hormone, called Regu-Mate, has been found to
be useful for synchronizing estrus in gilts. However, considerable further
experimentation under many enviromnmental and management conditions is
necessary to prove that it is both safe and effective before the Food and Drug
Rdministration will permit general use by producers.

Experiments with Frozen Semen

I Insemination Volume

&

Frozen semen used in these studies was purchased from International Roar
Semen, Eldera, lowa. Commercially available frozen semen from either 6 or 7
boars was obtained each year. Most gilts were inseminated twice per estrus

using & disposabie bent-fip insemination rod.

some of our preliminary resuits indicated that fertility could be
improved by increasing the insemination volume from 55 m! to 80 ml.
Therefore, we alterpately assigned gilts to receive cne of these insemination
voiumes during the 1978 experimental period. The farrowing results are
summarized in the following tabie.

1 Regu-Mate was supplied by Roussei-lUclaf, Paris, France; not available
commercially.




Insemination Number of G1lts % Litter Size
¥

Volume [nseminated Farrowed Farrowing Total  Live
55 ml 29 13 45 7.7 7.3

80 mwi 30 18 65 g.4 7.9
These farrowing results substantiated our preliminary findings and clearly
indicate that $§?27?1t§ was inproved by using an B80-ml insemination volume 1In
comparison to the 55-m! insemination volume.
7. Mating with a Vesectomized Boar after Al

The purpose of this experiment was to delermine wheth

vasectomized Loar after AL with frozen semen Would improve the
or Vitter size. IDmmediately after AL, ¢ilts were aiternately
to be bred by a vasectomized boar or not to be bred.

The farrowing resuits are summarized in

Number of Gilts Litter Size

Group Inseminated Farrowing Totat  Live

Bred 78 29 37.2 7.7 £.8

Mot Bred 86 33 38.4 7.5 5.5
These recults clearly indicate that the additional ;
natural mating was not effective in im ”Vﬁ¥%§g ifi ;r%§%

size of gilts inseminated with frozen semen.

Synchronization of Estrus

The compound under study, Regu-Mate, is a synthetic progestin similar to
that produced by the corpora lutea of the ovaries. Requ-Mate prevents estrus
and ovulation while animals are consuming i%. We wixed Regu-HMate info the
feed and fed it at the rate of 15 mg per gitt per éa* 1 i
groups of 12 to 16 were fed togelher. dhen gilts came into est
either bred oy a boar or by Al with frozen samen. Gilig used
those coming into estrus within the same week as the synchrontze
number of days from last feeding of Regu-Mate Lo e 5 '
the distribution by day as follows:




st

Day of Unset of Estrus after Last Feadin Mot in
4 5 & 7 3 Fstrus
Hum of Gitis 8 64 &3 28 Z [
Pervent of Total 4 3¢ 40 4 i 9
Probabiy, most of the 18 gilts that did not come into estrus after treatment
were reproductively inactive at the time Regu-Mate was fed.

The farrowing rate and litter size of the synchronized and control gilts
were as fol

Synchrontzed Contrals
Ttem Ratural Frozen Hatural Frozen
Bresding  Semen-Al Breeding Semen-Al
Bred (no.} g1 30 183 108
Farrowed {no.) 73 30 144 38
Farrowing rate (%) 83.2 33.3 6.5 35,7
Total litter gize 1.0 8.7 10.3 6.4
Live Titter size 0.4 7.4 5.7 5.5
Weaned Titter size 4.0 7. 5.6 5.7
rate and Titter size of the synchronized giltts were
an for controt gilts,

hronized gilts bred by a bo soth titter slze and farrowing
?3“&%? than for the contrael gilts ﬁ?éﬁ 5y a boar,  For
inseminated with frozen semen, litter size w&g considerably
ont ru? a;$bh inseminated with frozen semen,  Syn %wgﬁé?atsg%
w-Mate 13 known to cause a siight increase Eﬁ the number of
t, aﬁﬁ this apparently is the cause of the slight ?ﬁi?%é%@
The Tact that synchronization had no haraful effect on either farrowing
rate or litter size 1s extremely ﬁﬁé%d?ég?ﬂﬁg These ?%ﬂé?ﬁg% pul the swins
éﬁﬁgﬁi ry one step closer to the time when a useful tool for managing the
reproduction of giits is available to producers

16




BIOLOGICAL TYPES OF BEEF CATTLE UNDER LANGE ENVIRONMENTS
Livestock and Range Research Station
Miles City, Hontana

W, L. Revnolds, J. J. Urick, U. F. Pabuish

This study involves the cooperation of thae
Station, Miles City, HMontana, the Meat snd Ani
Nebraska and the SBtate Experiment Statlons of
containsg onl reanltg from studies in progress at the LI
Research 5ta

Livestock and Kapnge Hesearch

A b Center, Clay Genter,
and Hebhraska. This report
ivestock and Range

¥
r
L

s
£
At

8iological types of beef cattle differing in size and allk production need
to be evaluated under Western range conditicns to provide guldelines to selecw
tion and management practices for optimum beef production. An objective is Lo
evaluate tfhese blological types as cows and the performance of thelr progeny
&F JE 12 £ S
from birth to market.

Initially for this study, four types of ¥y crossbred females representing
different blological typea of cattle were produced and these werse bfhe Angus ¥
Hereford, Red Poll x Hereford, Finzgauer x Hereford and Simmental x Heveford.
These animals wera produced in vears 1975 through 1978. A herd of approximately
280 Hereford Females were bred by artificlal insemination to Angus, Plnzgauer,
Red Poll and Simmental bulls to produce the F) crossbreds. This program was
repeated yearly until at least 60 ¥y females by each sire breed were obtained.
in 1877, a group of Tarentaise x Heveford Ty females were donated by breeders
throughout Montana and in 1977 Tarentaise bulls were inciuded as a sire breed.
Existing information suggest that the Slmmental and FPinzpauer stiould be among
the larger sire breeds In mature size and the Angus, Hed ?o‘ip and Tarentalse
among the smaller sire breeds. The Simmental are expected Lo have higher milk
production than the Pinzgauey and the Red Poll and Tarentalsea i
milk production than the Anpus.

[
o

have higher

The first-cross heifers wers kept to form a herd of breeding females and
were fed to gain about 1.25 ib. daily during the winter after weaning. The
first~cross steers were individually fed a silage-concentrate ration after
weaning. When 70Z of the Angus x Heveford stears were considered Lo grade
choice, one-third of all the steer progeny were slaughtered. One-third were
slaughtered at each of two 28~day intervale thereafter. Carcass data were
obtained at slaughter.

Yearling crossbred heifers were exposed to Shorthorn bulls in multiple sire
breeding herds while the 2-year-old and older crossbred cows are exposed lo
Charclais bulls in multiple sire herds. ALl of the offspring, both male and
female, from the First-cross dams are placed on feed after weaning in the fall.

Table © shows the pregnancy rate of the 18-month-old heifers and the lac—
tating 2= and 4-year—old cows of each br o regnancy rates of the
Simmental % Hersford appears to be lower he other groups in this environ-
ment. Table shows calf death less. Death logses of calves from the
2-year—cld heifers were higher from the Anpgus x Hereford heifers than the other
bread groups and lowest from the Red Poll x Hereford and Angus x Herelord cows.
Calves from 3~ o 4mﬁehr‘0;ﬁ Pinzgauer x Hereford cows had a higher death loss
than the other breed groups which appears to be caused primavily by 2 heavier
birch weight of the calves as shown in table 3. Table 4 shows the Z00-day
weight of the first—cross calves from the Hereford dams and then the calves from
the 2- to 4-vesr-old crossbred dams. The calves lrom Tarentalise ¥ Hereford

- F
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first=cross dams were heavier at weaning than calves from the other breed
groups. The graater weaning weight of these calves was due to greater milk pro-
duction of the Tarentzaise x Heveford cows. Milk production sf the Z=year—old
heifers was measured at three different pericds. The results of rhese measureg=
ments for 1978 are shown in table 5. Table 6 summarizes weights of the heifers
at diffevent periocds. The Red Polil x Heveford females were lighter in weight at
each weigh period than any of the other breed groups. All the other breed
groups were similar 1o welght at each welgh period. But a major difference was
found between the weights of lactating and dry cows.

Table 7 summarizes the feedlot performance of the Shorthorn sired 3~breed
cross steers. There was little difference in the gains of the steers by breed
groups during the growing phase, but steers from Pinzgauver x Hereford and
Simmental % Hereford dams grew faster In the finishing phase. Differences were
also observed among breed groups in the carcass grades of the steers, bur little
difference was found in the helfers. The feedlor results for the Charolalisg-—
sired, 3~breed cross steers and heifers are shown in table 8. Calves from the
Simmental ¥ Hereford dams grew slightly faster than the other breed ErOuUps.
Fewer of the stears from the Red Poll % Hereford and Stmmental x Heraford dams
attained cholce grade. A higher percentage of the helfers from Simmental x
Herveford dams attained cholce.

TABLE 1. PREGNANCY RATE OF ¥} FEMALES.

Breeds of dam Noo Yearlings Lactating cows
(% preg.) (% preg.)

Angus ¥ Hereford 66 g2 91

Pinzgauer % Herveford &7 £8 88

Red Pull x Hereford 72 20 85

Simmental = Hereford 72 79 79

Tarentaise w Hereford 57 86 87

TABLE Z. CALF DEATH LOSSES AND WEANING RATES OF CALVES FROM

F; FEMALES
Calf death loss % Weaning rate %
2-vr-old Older 2-yr~cld Older
Breed of danm dams COWSE dams COWS
Angus x Hereford 20.0 5.6 73.6 85.9
Pinzgauer x Hereford 12.1 i6.2 77.3 73.7
Red Poll x Hereford 6.2 4.1 B4 b 81.3
Stmmental x Hereford 6.9 1G.8 73,5 70,5
Tarantaise x Hereford 14.3 10.0 73.7 78.3
TARLE 3. BIRTH WEIGHT {1b) OF CALVES
First Age of Dam {yr)
CTOES
Breed of dam calves 22 3n 4 g 5b
Angus ¥ Hereford 77 71 83 92
Finzgauer x Hereford #9 79 92 99
Red Poll % HBereford 82 74 84 G4
Simmental w Hersford 85 75 28 94
Tarentalse x Hereford 80 73 86 89

& Sired by Shorthorn bullse
b Sired by Charolsis bulls.
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TARLE 4. 200-BAY M

e
e

Breed of dam

g
AR R
{x

Angus % Hereford

Pinzgauver ® Hereford 421
fled Poll x Heveford 412
Simmental x Hereford 420
Tarentaise x Hereford® 451

mulls.

q

T S,
4 Sired shoer

B Sired by Char bulls.
S ¢ op gt §
e bme yeaw

s data: rhese Taventalse ¥ Hevefords heifers were
donated Lo rhe
crher four ore

TARLE 5, 12 HOUR MILK F-YEAR-OLD

7
Juna August o tober

Breed ~ 3 15 B 13 AVEa
Angus % Herelord ) &.7 Z.8 564
Pinzgauer x Hereford 7.8 5.8 2.5 55
Red Poll x Hereford G.0 5.4 2.7 4.7
%lmme?tdl % Hereford G.7 5. 2ot &4,

is rofor

e

g

A

el

Yo d

.

L0 ek
Lo

&

(:gs

oy

»
Lo

Tarenta

Dry

- or 3~

18 wo 2 yr 3 yr & ovr vr=olds
533 4934 1017 11272
B52 935 PR 17
> ¥ a8 HED 5 16576
Simmental z Heretord g6 Gl W/ 170
Tarventaise ¥ Hereford 836 954 1017 o e
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A SHLECTION EXPERIMENT TO CONTROL BIRTH WETGHT [N BEEF CATTLE
Livestock and Range Research Station
Milea Cigy, iontana

J. J. Urick, W. L. Reynolds and 0. ¥. Pahnish

Selection for increased growth rate in beef cattle has caused an appavent
{nerease in calving difficulty. This problem is of particular concern when
sires from herds with a long history of performance testing are outcrossed Om
herds that have not been selected for growth rate. Also, the lwportaticn of
cattle from Furope has focused increased attention on calving difficulties as
gires of large type breeds are used on females of small type breeds. The entlre
problem is magnified by the present practice of breeding yearling heifers.
Research studies have identified blrth welght as the single most important fac-
tor affecting difficult parturition, but birth weight has not bszen a con-
sideration in sire selection in most herds of seedstock cattle.

Results from calving difficulty studies indicate that production of zgenetlc~
ally growthy bulls with the genetic potential for relatively fight birch
welghts would be an asset to the commercial cattle industry. Estimates of gene-
tie correlations of birth weight with subsequent weights in cattle at Miles City
ranged from .5 to .6. This indicates that there should be some latitude for
control of birth weight while continuing to lacredse subseguent galns and
weights., Some reduction In rate of improvement in postnatal growth might be an
acceptable trade off 1f contrelled birth weight results in less calving dif-
ficulty and a higher calf survival rate.

Line 1, the cldest of the inbred Horeford lines developed on the Station at
Miles City, has been utilized since the breeding aeason of 1977 in an experiment
to develop a selection procedure which inciudes genetic control of birth welght.
The objective ls to stabilize or decrease hirth weights while continulng to
improve growth from birth to breeding or markei age.

To imitiate the selection experiment in 1977, the Line 1 herd of abour 160
females was randomly divided intoe iwo groups designated as Y and YB. The ¥
subherd is selected for high yearling weight which 1s measured at 365 days
{bulls) and 13 months {(heifers). Subherd YB is selected for the same criteria
plus light bireh welghts adjusted For dam age. Birth weight ratios of bulls
selected in the YB herd do not exceed 100 and wost often range below. 1in the ¥
herd most all sires had birth welght ratios which excaeded 100,

A1l rarios caleulated on individual bulls and helfers for selection pur-
poses are on the basis of averages for all Line 1 progeny within year of selec~
tion. Ratios for bulls and heifers are calculated separately. It was
originally planned that after the first two years, sires for ¥ would be selected
from Y progesy on the basls of age and age-of-dan adjusted yearling welght
and soundness. Sires for YB would be selected from amoung the top half of the YB
progeny. Acceptable color patterns have besn given consideration in both herds.
It was, however, necessary Lo select across Y and YB herds for replacement bulls
hefore breeding for the 1980 calf crop because of the number of limitations and
selection considerations other than welights. 1In 1981, all sire replacements
were selected from within their respective herds and this procedure will con-
tinue In following years.

w2 1=




Replacement heifers for Y and Y8 have been and will continue to be selected
annually from those bora within their respective herds. Selection is based
on adjusted 16 menih welght plus scructural soundness for the Y group, with
birth weight as an added criterion for the ¥H ZYOUP.

Progress made through selection will bhe evaluated by contlouous comparison
of the Y and Y8 herds over tiwe and by periodic esti 8 of within herd changes
and herd differences through tests with semen from herd bulls produced at about

ong-generation inteyvals.

Roegults

The performance in these herds to date iz based largely on sire selection.
There has not bzen an important contribution yel on performance due to the
female selectlion. The average vatios for the sires used to produce calves In
1978, 1979, and 1980 in Y and Y3 herds, vespectively, for these traits were:
birth weight 109 and 96; 205-day weanlng weight 114 and 115; 365~day final
welght 113 and 112 (table 1}. The average actual birth welght difference het-
ween Y and YB sires amounted to 8 b, but for weaning and yearling weights the
two sets of sires were essentially the sanme.

&

Combined calf data for 3 vears (1978-1980) are shown in table 1. The Y
calves were heavier for birth weight (2.8 1b) but were esgentially the zame for
weaning welght. The 205-day weaning weight and postweaning performance of the
bulls and hellfevs are showa In table 2. Within sex classes the Y heifers were
12.1 1b heavier ar 365 days of age than ¥B heffers, but the ¥ hulls were 9.0 1h
lighter than the YB bulls. The responses within sex classes, have bzen
censistently different sach vear. &addltilonal data will help verify if presently
obgerved differences arve veal. svrodata from both sexes are combined as they
were for preweaning iraits, there was Little difference betwesn herds for
vearling '

appear, however, that there is a possibility of contrelling

tie improving postnatal growih. Resroductive data from the

. through calving, are nor easily interpreted at this point.
Evidence 1s lacking which would indicate that selection for comparatively light
birth weight has improved calving ease or calf svrvival.
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3.

i, , ;

5. fensti ferences (Lo amole, Hevefords vs Helstelns).

Other people have lists, and vyou may have heard the state-

3 ining whether or when & cow
ertalnly is soms validity to
fh&t it may actually be

we have found is thap if
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Early weaned? Suckled
2 Low High ~ Low
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Importance

gain and Low Low Hoderate Hizh

& Calves weaned when 10 davs old.
B ofigh for 90 dave before calving.
C Ha o {thind o 10 {fs:).

~ why the blg fuss about postpariusm

know how to get cows rebred? To a

have any restrictlons oo res0uUrces

and age) on adecuvate feed levels or

you can come up with reasonable

s 510G hay, 20% interest, §50,000 trac-
able to afford the luxury of high

o nan't aiford low pregrnancy rates.

&e,é more regearch fo fine tune our

¢ affect the postpartum cow. What are




&

optimun feed levels and/or body conditinns

agement situations? Some angwers fo these gah [Eabh
progress is glow because we know very little tors
affect the postpartum cow.

Qur appreoach atbt this time s to try t hasic
knowledge about how suckling and feed leve the
reproductive process in the cow. As we gals we
will be able to devise management svstems, ILrestmen ¢, Lhatb
will optimize rebreeding performance. In arder o W

have a unique cooperative project betwsen
University of Wyoming (Drs. Haltenbach and vy and 1igan State University
(Dr. Convey). This 1z an intensive effore to some of the very basic
mechanisms controlling reproduction in the postpartum cow. 16 involves cartle
and personnel (graduate students, technicians and scientists) from all three
locations, although most of the agtual cattie 2 %asn done hera at LARRS.
It also involves taking hundreds of tigsue sa vpothalamus, piltultzaries,
ovaries, follicles, ete.)} and thousands of bio i - Thase samples are
analyzed for the horwones that regulate reproducticn and oven the receptors in
the tissue that allew these horaones fo asxert their effect. Some of the hor—
mones that are being studied are:

Hormone Where produced

GaRH (gonadotrophin releasing hormone) brain (hypothalamus)
LH (luteinizing hormone} nitultary

FsH (follicle stimulating hormons) Ary

Prolactin niruitary

Oxvtocin plouitary

Esrrogen

Progesterone

Some really interesting results have come from these studies. Prelactinp
and oxytocin are both released by the suckling stimulus, but we can’t
connection between thelr release and suckling Inhiblition of heat. The release
of these is probably in response to a nerve stimulus but the suckling bBlock
seems to be more than just a neural bleck. heat approaches in a postpavium
cow, several changes occur: (1) L¥ and F8H = ing released intoe the
blood in small pulses at about 2-hour interval probably loduced by GnRity (23
ovarian follicle receptors to LH and ¥FS8H incve {3} estrogen production by
the follicle increases; (&) an ovulatory surge L& and FS8H iz released; (5)
ovulation occurs; (&) if this ovulation is earl postpartum, the flvatb cyele
ig short; {7} a short period of progesterone production cccurs before a heat
that is late postpartum but not if it is early; {8) amall (500 ng} injections
of GnRH every 2 hours induce LH and F3H release and ovulation ia fat cows but
not thin cows. These changes are very similar to those that precede heat in
a normal cycling cow, and both suckling and low b@éy condition somzhow prevent
the succession of events from proceeding.

,.“,.

e

"

ome of

Wl

The status of this research could pe 11} 2 jlgsaw puzzle. °
@

the pieces are turned over so we can see what they iook E?a%@ We even have
some of the pleces together, mainly the easy usrday pleces Now, we need fo

turn the rest of the pleces over, find the misszing ones @chp%d on the floor
and finish putting them together. The completed puzzle will show the

2

blueprint for the control of veproduction in the postpartum cow with a
detalled drawing of how body condition, feed level, suckling, evo. modify
machinery. As a result, we will be able to devise those managenent systems fo
e

optimize postpartum reproduction - even with the 3100 ha ay and 60-702 41

e
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te can <a
duce test
clency. A study av the
and Southern Montana
examine the possible
with Ralgro implants.
related to growih rate,
development.

One hundred head of uncastrated calves were
20 head each. The freatment

o i

Group 2
weaning;

w3 6 :ug
throughou
T

g

ation diles
in drylef on corn &i
Weaning calves ag this
rought in southeastarn
tory. and the calves were
gshown that beef
roughage and grain diet from
the early weaning
“Weaning” in g
normally weaned.
Lo the Sguthern

e

el

in the feedlot until th
fell fed corn silage and
barley per 100 poun i of bo
balance the mineral neads.
the bulls’® growth rate or




scrobal circumference measuvements were taken

ting %Qrﬁﬁds Sexual behavioral was scored and

v the fesding program. At the

ives were slaughtered at the Midland

Just prior to slaunghter, final body

teas and blood samples weve again taken.
rnlckness, percent of kidney fat, ribeye

welght. A aumbﬁr of reproductive organ

were welghed, festicles palred and weighed

ax@as mazbiéag
masguremancs
and abnormall

A summary ol
1. The dsmslanted
the nonimplanced
averags datl

nd feed consumption dated in the Fesdlot is shown in table

calves tended to have a greater average daily galn than
this differance

Howevery

sf bhar

was not slgnificant. The
r implanted bulls, but there
ed per pound of gain.

As can be seen from table 3, Ralg fect
gerotal circumfere: 3! tewiifmlaf wﬁlghh wheu ﬁaa@areé at %laughters
Ah?ormaiitiew of eproductive system were ot increased by the use of
thase ia’? nts.

TARLE 2

Lroups
Gain and consumption data i y 3 4 5
Average daily gzain {1b.; Z.67 2,62 2. B0 2,43 2.82
Average dally barvley con~
sumption {(1b.} .74 .45 8.89 .52 9,53
Pounds barlev/pound galn 3,28 3.60 dovd 3.46 3.38

While there weve no obvious affects of implanting with Ralgro on testicle
development when measurad at slaaghter, this may not be true for earlier
stages of testicular development. Scrotal circumference was measured at
weaning, and the bulls implanted at brandiong were smaller than nonimplanted
bulls. These results indieste that early implanting restricts growth of the
testicies buc the bulls appesr o cutgrow this restrietion. Further, it indi-
cates that implanting at the later age, approximately 7 months old, does not
cause f&st?i&ta’ testicle growth. Behavior scores and semen tralits have not
been fully analveed so no judgmesnt can be made on how Ralgro affects them.

iome lncreased growth can be obtained through
ntact bull calves. A reduction in the growth
be obtained by lmplanting them very young, but
uctive organs will be recovered if bulls are
tera, this slngle study does not provide us
guestions about the use of Ralgro. While

The rvesulis s
the use of Rals
af the reprodu
most of this
net reimplanted.
with comple
more informa

in bfeaéing §$§ﬁ<

s




Slaughter data _ i 2 B 4 5
Body weight (ib.} 1032 1063 LG00 1063
Hip height {cm) 122.5 . 228 12000 121.9
Pitultary weight {z} 1.33 1.3 1.44 1.35 1,44
Testicle weight {(paired, g} 515 457 414 406 537
Serxotal circumference {cm) 34,8 3202 15,7 31.8 3.6
Hot carcass weight (lIb.) 31104 H32.0 A3 F 595.0 £25.9
Ribeye area {In<} 12,5 7.5 7 12.5 i12.8
Fat 12th rib {ig) .22 P24 21 «25
Kidoney fat (%} 1.75 L. 70 .52 1.69
Marbling acore .2 4.5 3.8 4.8

Calving is one of the nost important
it represents the harvest of a v
management decislons. 1f those
harvest will be a good one. T
consequences.

Regardless of the wisdom of ocur
exhausting time.
large or the heifers always have
.M.

The weather gelé=;

The two areas, calf hir
Miles City, and these

.
w3t

Stating that calf lossss at or reduction
the net calf crop = :
majority of these :
a disproportion heiﬁh& the siz the Fie o i
have been identifisd z2s the most Important factor contributing to this dispro-
portion.

Birth weight resulis frowm the gﬁﬁetiﬂ growth pobentiail
to the uterine envircament the dam. g
carefully selecting and a@iyhﬁiiiﬂ} the ganetic
most effective way of contreliing calving diff

& Location-Research Leader, Livestock and Range 1
Montana, USDA, SEA-AR and Monrtana Agricultural
Cooperating.
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gntent) daily that had been formulated fo eo

of crude prorein. Ratlon analyses indicated the rar
or 145% of ithe HRC crude protein recommendations
ar exceeded !

C recommendations. iHeifers remalned
and were observed 24 hours dally by experienced her

cal azsistance at calving was based on thelr 3Hd~w*%

HWATHE '
with feed levels ﬁxceedlng N{L ﬁLdedrdua Heife
minat for 45-day pericd. Results are

EFFRECTS OF CRUDE PROTEIN ON CALVING

lten Lw

{pounds ) 413 LGS
L4 1.6
{‘,.' ~ ¥
Calving difficulty:
Score 1.6 2.2
Incidence {4} s 58
alf
Birth welght {pounds) 7 84
- £ on
Wean welpght {ooundsz) 439 463
SRTETE 78 73

& low =

Now, let's

calving.

This 2.27 sulrement can b@ met by
qualiity or ds of average gualiny
instead of 1Z2.3 or 14.3 pounds of

i dg or de
quallizy. Thege

This feed level would result in supplying
pzsteln éepeaﬂing on whether the hav was excol
amocunts of crude protein are 62 and 40% above the NRO

mmended allownances

Compare these excesses with the study in table 3. The difference between the
3

protein levels was 59% and the high crude proteln was above the NEC recon—

mended level. So, I believe this is a realistic ing pro=-

ducers must be aware of.

Remenber, the study just discussed was conducted on heifers in an individual

feeding bara. The ratlons were formulated uslog supplemental sovbean meal not
alfalfa hay. There are probably many other differences such ae proteln sela-
bilicy digestibi Elig differences between the experl nd the example I
have sl Please don't 1nterpr@§ these figures as say can clycumvent
all our calving problems by feeding low levels of probein. Don'r forgst the

ment o~

P B S
v




tTdaho data on weak-calf syndrome. These studies suggest pregnant dams fed low
levels of protein produce calves subject to weak calf syndrowe. The point is
that we must have balanced rations when we winter pregnant heifers. The

definitely has a crude protein requirement that must bs met daily, but
pur data sugpeslt very strongly that we can overfeed crude protein.

Time of Feeding and Time of Calving

The asubject I mentioned at the beginning of this presentation regarding

heifers calving between midnight and 5 a.m. has been recelving some research

attention to recent vears. The work did not originate at the Milaes City

Seation., In fact, we started looking at this because we were raceiving so

many inguiries from producers——"Can 1 change the time of calving by feediog in
g7

e

the avenlng?

Research into the subject reveals that a veterinarian, J. V. Moloney at ioxee
Ciry, MHashiagion, was recommending that his clients feed cows in the evening
ro help them maintain body temperature during cold winter nights. He observed
bhat in cow herds on this feeding regime, the majority of calvings were during
the daylight hours. Further checking indlcated that cows fed both morning and
sf the same incidence of daytime calving as those fed only in
awever when cows were fed only in the morning, calving did not

evening had alm
the svening.

necuer until late afrernoon or evening through about midnight with the wmore
d3fficult calvings occurring In the early morning hours.

, Gus Komefal, a purebred Hereford producer from Arborg,
ng that feeding his cow herd in the late afrerncon and
y evening resulted in calving during the daylight hours. He documented
far several vears and then contacted Dr. Andy Boston of the Canadian
- Aericulrure and Dr. Gunther Rahnefeld at the Braundon, Manitoba,
ton. An article in the Cattleman magazine on the Konefal Method

iving started the ball rolling and interest mushroomed.

About this sanma

1
=1

The ¥onefal Method involves feeding twice daily, once at 1l a.m. to 12 noon
and again at 9:30 to 10:00 p.m. This feeding regime atarts about 1 month
“efare the firzt calf is born and continues throughoust the calving season.
Gus states the ohjective is to keep the cows busy (eating, walking, eic. )
1y moraing hours.

during the

P

The Yonefal Method was experimentally tested on 83 cows. Group 1 (44 head)
as fed at 11 a.m. to noon and again from 9 te 10 p.m. Croup 2 (39 head) was
fed ar B to 9 a.m. and again at 3 to 4 p.m. The results are summarized in
T

TABLE 4, INFLUENCE OF FEEDING TIME ON CALVING TIHMER

Time of calving (1)

No. 7 a.m. TO 7 p.r. to
Group e B calvings 7 pem. 7 a.m.
i. Fed 11 a.m. o noon and
again 910 p.w. 44 80 20
7. Fed B9 a.m. and agaln
3 pam. 39 38 62

i

Sus ¥onefal, Arborg, HManitoba. X2, P<.01.

Y




Table 5 shows a summary of a survey conducted by CLI£f Iverson, lowa State
University, of 15 fowa producers. VYou will note : i s not exactly the
same as the Konefal Method since the herds dally. However, the
effect appears Lo be the same.

TABLE 5. TIME OF FEEDING~TIME OF CALVING, Iowad

Ho o ime {%)
Feeding time calvings 5 w.ms to 5 a.m.
Morning feed only 635 3.2
35.0-83.3

Evening feed only 1331
{5 pem. to 10 pom.)

a4 ¢, Iverson; ¥4, P<.GL.

Table 6 shows 2 vombinad summary of recent sredlles abf the Brandon Research
Station and at Miles City. Scienrists at Rf&nésg 4 Bahnefald) sum~
marized time-si-calving for the crogshred y 1975 we 1978 This sum-
maty included L1531 calvings, and it is acte that ﬁEZ of the
calvings occcurved from 7 a.m. to 7 p.m. and to midnight.
These percentages are identical to the percentagzes the morning-fed
proups at Miles Clty, 92% from & a.m. to 6 pum. Petie £0o 6 d.m.

bt

L

SOME EFFROTS OF

TABLE 6. PER ?ﬁ?AGFQ OF CALVINGS

FREDING TIMES, ARANDOHN,
. Tima of calving
Group and N 7 a.m. Lo 7 p.m. to Midnighe
Location feeding calvings [T midnight to 7 a.m.
Brandon® Silage, 8-9 a.m. 1151 31,5 1%.6 28.9
+ hay 34 p.m.
Gilage only, 280 56,3 28.3 15.4
0-1l peme.. e e o i bt ot 2
& a.m. fo & pam. Lo midnight
& vone. midnight EQ 6 Al
Miles CityD Silage + barley, 21 52 19 29
5-9 a.m.
Siiage + barley,
B~4 p.m. 23 67 21 12
Hay + barley 193 s 23 5

T=9 a.m.
Hay + barley 183 &2 21 Lo
58 paiie

2 Yarney and Rahnefeld; X2, P<.0L.
X%, P01,

o




that Time
feeding was

The feeéivw rvgama at B
hay in the aftey
fed from 14 to 13 Pl
midnight osccurring

The Mile: conducted in 1979 and 1980 ] 1979 study
involved fesdlots durin ire < ng season and fed
all ths cor would be iﬁﬁﬁﬁmﬁﬁ : nounds
ground barlev. The morning—fed group wag 7 daily angd
the evening—fed group was fed between O aﬁé 9 p.m. This regime was started 1
weelk 56;;“ calving started.

The second Miles City stedy involved 386 heifers that were div

groups 1 week bafore calving started. The morning-fed group

7 and 9 a.m. dally and the evening—fed group was fed betueen
daily. The 1 toth ?rouyq yas 20 1o 23 pounds
plus 3 pounds 2esulcs indicate av dncrease
calvings from which resulted from shifting

the midnight

but vesuits certalnly suggest 2
of calving.

amounts

dont t glisminate you

_‘5;5; ),E}“;}

Livestock and Hange Hesear

Yavtchner and D. €,

Bility ; forages, ﬂﬁiaiﬁi ving how these relate to the animsls’
needs awé ysz@gmaﬁaeﬁ and fow we can manipulate animals and forages through
management, tementation and other means to make better use of our ranpge
forages to moge hesl.

We have concluded two projects that involved attempts to manipulate the
forages avallable to the animal:

ilzer Lo nablve grasses has baen shown Lo

of these grasses. A study was made to determine

such a2z welght gains and reproductive performance could
t1ized forages. Uver a 6-yvear perlod, an average of

ner year, was applied fo 455 geores of

incresss
whethe
be impy
50 1b
land and

irs. Cow and calf welght changes on fertilized
than on non~fertillzed range during the months of

_.3,§.w




ort was made Lo lmprove rhe dier
Fe
b3 i

stand <f na ?"é‘g& Brasses

deep), flar-bottome and
1 %ﬁ* WEDe g ar
a the bot
served a [wo Lo prov and
{2% to revad that would

Very good stands of alfalfa were 28iablished

native gpecies continued fo flourish in the areas
production wag 2 1o 3 times over on

re able te wmove than double the numbey of animals

As a conseguen
carriad per acre o
differencs in the

the alfalla in the diet did not make any
v vearling catrie,

-
[
)
[#9
»
&
i
Lat)

i G

e o
3
w

TABLE 1. CUNTGUR FURROWING = BN STUDY

Average Average Average

annual animal annval Total heef
forage nunbers rate of production,
production DEY Vesr gain S-vr total

N (ih. /A (1b./day} {ib./4)

.

“
il
L7 4
et
i

Check 273 & 2.4
CF + alfalfa 1160 13.2 2
CF + alfalfa +

100 ib. ®W/a 1475 14.2 2,16 214

Uther work has examined the role of protein and energy supplemer
grazing programs. Supplemental protein or grain gave no henefied
duvriag one winter when forage avallablility was adequate (table 2).
both protein and grain appeared to replace forage in the diler so the ner
gnergy intake uas “he same for those receiving protein H fa zad for
those receiving no supplement., A study of the diet of indicated
i cl dn the forvages cone

Iy .f
&
o
ot
el
it
sy
put)
I

that the protein was i ilghely
deficient for wmee the needs of a dry cow. The ewseriment ws seated the
following winte vear of early heavy snowfall and ) eather,
Fora

a wizg limited and considerable bro
bush &né other shrubs was observed. 1In contrast fo the
beneficlal {table 33, Forage intake wag increased by 16%
i cows and the digestibility of the for ge was
supplementing 5 )

?Qﬂ?d’“ﬁ Lo unsupp)
increased by 774,
day depressed forage intake by 4% and forage digestibility by 189 when com~
pared to those cows recelving no supplement,




AND DIGESTIBLILITY OF WINTER KANGE

) B Treatmentl
Protein
Control mea l Harley
Supplement fed, Ib. — 1.6 1.6
Forage intake, 1b./day 19.0 18,0 17.3
Forage digestion, 2 54,9 52.9 51.7
Total intake, 1h./day 12.0 19.4% 18.8
Total digestion, % i _ 54.9 53.2 54.2

BIORSTIBILITY OF WINTER RANCGE

TABLE 3. EEFECTS OF SUPPLEMENTS ON INTAKE
YORAGE, 1877

Treatment
Protein
o Control o meal Barley
Su§p§emeﬁt fed, ib./day - 1.6 1.6
Forage intake, lb./day { 7.6 13.9
Fforage digestion, 4 43.8 34.3
Teral intake, Fde 19.1 15.3
Total digestion, 4  4G.b 46.4 38.8

These resulifs have
forage lntake end
either recently D@
relationships as
forage and {¢) interval of ygrai

roher the relationship betueen
gmé &dg?i”ﬁ@ﬁfdi grain. Several studles have
wmderway fo look at graln~forage

cers that different manage—
he behavior of cattle. We
rerns are not haphazard but are

&

A

the aff
b

ment programs (such ; g
know that grazing behavior and g
v

quite predictable. We suspect our management programs nay affect

i
these grazing patierns to the detriment © t%e animal. 1t 1s common for wmany
st@c&@en o Supt cows 1n ., However, this disrtupts one
of the prime grazing fime tlias 5hug forage utllization, intake and ani-
mal performance may be Boeause Chere are no dats avallable to sup~

trial to begin this fall to evaluate
rain supplements on behavior and forage
shat & better understanding of grazing

ving animal performance.

port this concluss
the effects of i
intake of graging
behavicr offers potent

1

1
.
]

e

i
i
o
i

4

and then thers are L
megt her needs.
or maturse Zrass.
congunption in res
increass, such &%
know just what he

e when wWe ;z%z can't ger cnough feed into the cow to
ts ssnecially tyue for low quallty forages such as straw

srmine to what extent a cow can increase
rhat caunse her energy requlrements Lo
geatatlen or lactation. We would like to

[
ann forages of differing quality.

orogram took on new strength with
whose specialty is the internal

At the beginnlng of
the additicen Lo ocuy




workings of the ruminant digestive system. As vou may now, ruminant
{multi-stomached) animals such as the cow have a uninue relationship with bac~
terla. The cow provides a home {the rumen) for the bacteria, and the bacteri
provide digestive gervices for the cow. This allows the cow ro digest forages
and to utilize poor quality protein and non protein altrogen such as urea.
Because of this relationship, to fully understand nubtrient regquirements of the
cow we must also understand the role of bacteria in meeting these tequire-
ments., MWith this in mind, we recently have initiated a study to exanine rela-
tionships of forage maturity on digestive processes and products in the ru
of grazing cattle. While basic in nature, this study will provida infors
to Improve forage utilization and beef production, while increasing ocuvr
knowledge of the grazing cow.

Measuring forage intake of grazing animals has been 4 major problem facing

animal scientists for years. The techniques currently being used are ve ime
consuming and require considerable manpower or they are variable in the lts
they produce. Currently, we atre testing application of a simple technigue of

measuring forage intake by measuring the by-products of protein digestion by the
rumen bacteria. The quantity of these by-products (e.g., ammonia) produced is
directly related to the amount of protein consumed and, therefore, indirect
related to the feed consumed.

ANIMAL PREFERENCE AND FACTORS INFLUENCING PLANT SELECTION

0F A HYBRID GRASS

P. 0. Currie, D. R. Truscotf, R. S. White

i

Recent development of hybrid forage grasses shows promlse for advancing
gragsiand agriculture. Previcus selectlons within thess hybrids have been

based on morphological, reproductive and adaptive attributes with oniy limited
testing of animal acceptability. Testing of animal preference and gelectivity
was the priwary purpose of the present study. Tearling cattle were tamed and

observed for their selectlvity In grazing individual plantes and genetic :
of Fp crosses between quackgrass (Agropyron repens) X bluebunch whealgrass
(Agropyron spicatum) designated as ARS hybrids. Animals showed definite pras
fereace for individual plants wlithin the genetic lines and for different genstic
lines. Different animals frequently preferred the same plant or iines with
identical genetic backgrounds. Preferences were exhibited even though animals
were provided access at differeat times or different locations 1o & large arry
of hybrid plaats or given a choice between the ARS hybrids and other palatable
specles (table 1}. Selectivity was not necessarily asscciated with ohaserved
agronomic or morphcological traits. Animals preferred plants rated as cagsplioss
(bunchy) to those ranked rhilzomatous (spreading). They ualso selected plants
which had a profusicon of soft leaves as well asg plants wlith stiff, zrect isaves.
The most significant feature was the consistency in selection for certain slants
and genetic lines.

Since palatability can iimit the value of a particular grass : i
improvement program, it is desirable to develop a method, whethar chemical o
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wiclegical, to provide for the vapld, rellable screening of new varieties
grass for their relative acceptability to livestock. Objectives of the
current studies ars Lol

{13 ¢ between genomic lines of A. splcalun A
rabiiity fo cattle.

{23 phenologlical state and morphologlical
seceptabitiny to catgle.

{33 rg affectving succulence and dig

t ;&1% ab; fo detevrmine

Loy
ity of new hybrid

pod i—«‘
e

conductad on two study areas. These areag both have
od drainapge, and wedium to high fertility. OUne area,
2d dryland., The other, Fleld 8, is i - ;

arod plots of 46 specific penomic lines of the

izing trials using elght gentled steere and 3o

were conducted at weekly luntervals throughout the
sust. Measurements were made of each plant priov
ish plant size, stage of growth, leaf type and growth type

arn indexw of succulence was measured for the 10 mest

srred hybrid lines. Samples were also collected from

BUmMMET 1
to gfaiiﬁ@ £
Flant wolsture
preferred a:

all plants mical analysis. After plant measurements wers made,
sairs of stesrs were allowed Lo graze the plot. The number and sizs of bites

taken from sach animal was recorded. From the data, relative

pailatabllity canking of individual grass plants was established.

Highiv signiffcant differences in bite count preference were exhiblt
the steers. The mean number of bites taken was 228 from the preferved pl
compared with only 53 from the less preferred group. There wag also a signi
Fiecant difference in the moisture percentage between preferred and unpreferved

plants. The totsl acisture percentage averaged 727 for the preferred group
and 8% for the least preferred plants. There was no detectable differences

i

between 1 pressure bomb measurements as an index of succulence
Helther or newer leaves showed significantly differeat measuremsnts

in rotal water potential on plants selected or not selected by the animals.

Correlations between the number of bites taken (%) and the y variables of

percent moisture or total water potential of leaves was low. Also, correla-
tions baiwaeﬁ percent moisturs (x} and water potentilals of elther old or new
leaves 1 results suggested that moisture may be fmportant in the
se but are not sufficiently definitive for describing
erivicsl [fercncas between genomic hybrid iines for making plant selectic
i rence and molsture dlfferences, however, show that

index combination with other chemical or digestibllity azttri~
bute svaluated in the animal selection process.

include total scluble carbohydrates, ind
dizestibilicies, molstures, soluble alty
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be come

crude proteins, and silica content. The chemical
pared to sctual bite count data to establish if any

T
o hip exists between
the two. Siwmilar comparisons will be made between H

. meaguremenis

imi
and palatsbiliny ranik.

the Field & site ifnvolve compariscns bhotwes

sees (BSherman’s Hlg
Crested Wheatgrass,
. wild rvegrass). The
‘he primasrvy evaluation in
o, unmowed to mowed, The
were alzao e evaiusate specles preferance
growthe. » they spent grazing each species in ¢
area was corded duriag a i- to Z-hour trisl. ¥rom th
able to further evaluate how the bhybrid rates in
cthey palatable grasses and determine how large
what animals choose fo eat.

gix other
brome a&&
wild rve
animals
mowed o

g Lyl Ai e h@ge to be

OF TIME SPENT GRAZING HYBRID PLANTS AND
LING STEERS.  AVERAGE TIME FOR 4 uaYS OF TRIALS DUR %G FO%%

PERIOGDS.

Alral :
Grazing ARS wild Big Pasture Lrested
period hybrids TYegrass Biuegrass mix Wheatgrass
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August 7 6 & 70 il
Qotoher 16 3a 18 20 14

Average 27 15 15 37 13

PRESCRIBED BURNING IN RORTHERN HMIKED CRASS PRAIRIES

Livestock and Range Research Sration
R. 8. White and P. O. Lurzé?

Fire tms played an dmportant historical veole in the davelonment
grassland communities. Hevertheless, negative attitudes towar
frEQUeﬁtlv limited application of fire as & managemen?’ Lool.
fire &&Cdﬂiﬁg the houndaries of a prescribed burn, temporary
pobentially : forage, and the destructive sffents o 1
contributed ia ﬁﬂch attitudes. DBecause firve rapresonts a rel
method of modifying plant communities, however, it provides ses
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spportunlties to livestock producers in the Northern Great Plains. The primary
rhrust of our fire Tesearch has been to examine the potential forage beneflps
that can be vesiized by buvning.

nea to evaluate the effects of prescribed buraing in the
of pastern Montana. The primary objectives were: i} to
b herbage production of three uspecles tur@ughsgt the growing
3 to compare the effects of both fall and sprlog buraning and (3] to

: hurning would be an effective method of controlling SLLver
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zgebrush.

Prescribed burning was conducted in the fall and spring to evaluate the
fire on productivity of three forage species. Yield measurements
tained throughout the growing season at biweekly lntervals on western
aéﬁg blu grama and thre adZLaf sedgn. We iauﬁd th&t her%dga yi@ii

]
0 i
gy
o
[
oo
[}
CD
I

g
A
5]

ri ﬂg buiﬁiag @{ weastarn whedtgrass and blue grama stimui&ted produation by
ﬁd ;ﬁf@wjanﬁ, whereas fall burning also stimulated productivity but to a
froduction of threadleaf sedge was relatively unaffected by
reduced by fall buraing. Our results show that fire can be
practice to increase forage yield in the Northern Great
utilization by livestack must receive careful con~
maximum benefit. Sowe additional factors merit con~

apon individual clircumstances.
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ision to burn should depend upon when forage needs are anticipated
at plant species are predominant. 1f grazing on a given site is
sur resulfs indicate that burning should not be under-
; plants on burn treatments never cut-yvielded those on the
control. JQQV“’mniy, iﬁ grazing can be deferred until wid- or late-June,
burning may bs efif in stimulating forage production. At that tine, we
found that species subjected to fall or spring burning out-produced
control.  Spring burning, however, usually resulted in higher pro-
burning. Lt grazing is postponed until summer, our results
iﬁéica 5] the decision to burn should depend upon species composition. If
waztern vheatyrass is domlnant, buraing may not increase forage production.
lants on burned plots tended to dry cut more rapidly and provided less standing
ﬁuéya 3lue grama and threadleaf sedge, in contrast, exhi~
end and had lower ylelds on the control than on bb!ﬂﬁd
g 1y, there may be merit in buruing ranges dominated by these
fes when late utilization is anticivated. Another key factor to consider ls
ailable molsture. Burning should not be conducted durlng the droughts that
todically ccocur In the Horthern Great Plains.

on silver sapebrush. Silver sagebrush survival depended
and the time of year when burning was undertaken (Figure 1).
moisture was high, and sagebrush plants were Just becoming
dormancy. At this time about one-third of the plants that
ned were killed by fire. Plants that were less thoroughly
QL&;&IRLd mortalities of less than 104. Considerably higher
achieved by burning under dry fall conditions after
éad completed growth and reproductive activity. After fall
ze=fourths of the plants that were burned to the stump died,
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and almost 40% of the rest were killed by fire. Mortalliy differences between
burning perleds were highly slgnificant. This demonstrated rhat good silver
sagebrush control could be achieved by burning under dry conditions In the fall.
Better control can probably also be obtained by sroper fusl wanagement. Because
there was a two- Lo three-fold increase in kill when plants were completely
burned, it is more advaontageous to have a wore Intense burn. One way of
achieving this would be to defer grazing before a planmed burn. This would
serve Lo provide more fuel and contribute to a more inteunse fire.

Tahle 1. FORAGE CROWTH RESPONSE OF DUMINANT 5t
AT DIFFERNT TIMES OF GROWING SEASOW

PHS OF THHEE VEGETATION TYPES

Standing Biomass (1lb/ac)

Date Fall burn Spring burn Control

Western Wheatgrass

4pzl 485 139 461
5/8 736 542 200
5/21 1499 14466 181%
6/4 1973 2062 2174
6/18 3175 3250 29572
7/2 3411 3411 3594
7/30 2811 2922 3447

Blue Grama

5/25 673 655 G913
6/5 SHb 1072 1394
6/18 1643 2119 1583
772 1579 1610 1343
8§/13 1297 1171 814

Threadleafl Sedge

4/25 185 151 i74
5/8 3G0 388 3493
5/21 488 763 719
6/4 814 1043 1069
6/18 12480 1321 17259
1/2 1222 1162 1069
7/30 1025 1147 e
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PLANT MORTALITY

Fisure 1.

ALITY OF SILVER SAGEBRUSH EXPRESSED AS
BURNING INTENSITY AND TIME OF BURNTH

80 ~ BURNING INTENSITY

Foliage Consumed

wigs Consumed

SPRING
BURN
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STAND ESTABLISHMENT OF SeEDED GHAS!
Livestock and Range Research Station

. 5. White and P. 0. Currie

The economic advantages of using introduced f{orage speci re complement

grazing of native range have been well established in fhe ﬁ@;znafu Creat Plains.
Nevertheless, stand establishment of seeded species can present fsrmidable
discouraye the moest effective utd " e TeE0OUTLe8.

problems that it I
Qur efforts have been ﬁire¢teé toward achieving a better anding of

‘“i

seedling chavacteristics that may ultlmately affect stan ;fahui%hﬂe*L‘ Buch
knowledge should f&aiiitatw stand establishment so that ' mortality can

be reduced and grazing defevment can be shoriened.

Research work was performad using field pihng.ﬁﬁma

pubescent @hetLbrxf*

wd early fall to

“ Individusl

betwaen asszedling s

tives wsre to: {13}
i

g

3peciagwwcr&gted wil
were seeded 1o
mefphaieaﬁcr?
and relations
gpment. Spe

tignships between morphological development and winter
growih; and (2) develop & management stvavegy for stand
siders early seedling
that winter damage was 1
1 at the time of fal

ts that had only ong le
ween the Lhrae
ame l&rvar? tissue «

of the plants with three leaves and morve than 4904
more leaves showed elither no Qfxeﬁiﬁ or only
These results are imporfant from a management s N

nter, and

seedlings with wmore than fwo leaves died during the
with more than three leaves showed heavy or severe dumuse

Seedliag survival during the first full growing seascn was clossly related
to seedling size at the beginning of spring and varied ascording te individual
specles (Table 2). During the spring growing periocd, there was little mort ality
in any specles. Soll moisture and growing conditions were favorable during this
time. By late October, however, spring seedliing size had a more profound
effect. Seedlings that emerged in the spring and those which had one gpring leaf
had much higher mortality than larger seedlings. This was apparently related to
higher soil moisture stresses that occurred later in the summer.

Greowth during the fivst full growing seascon was irectly related to both
initial seedling size and winter injury. Seedlings with three or more leaves
suffered litcle winter injury, grew vigorously, and were ready to be grazed
after less than a full vear of deferment. We were therefore able to effectively
shorten the norwal deferment period by a full year by having seedlings in a
three to five leaf growth stage at the time of fall AGTrmancy.
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In the Horthern Oreat ?iaiﬂ&s ocur results suggest late-summer planting in a
seadbed that has besn summer fallowed Lo obtain good subsurface moisture ig a

ttermifbtent seeds will

Laltﬁwed

i late~summer rains occur,
molsture Favorable
develop three or more ledaves

i does ot occur, seeds will not
germinate, and the planti be anal&gous to a late autumn seeding.
Although this glaatiag sty s confrary {o the more common practice of
seeding in late autumn, it provides additional opportunity to shorten the
grazing deferment spring and summer rains are inadequate teo provide
favorable subsurfacse by fzllowlog, seed should be planted In l1ate
autumn. This will mitil the following spring when molsture

good managemeni praciice.
gerninate and roots
temperatures would

before fall dormancy.

in
resch Lhe

di.tsf”j

ir Lo

7
M

siration

conditions will be wmore favorable.
Table 1. PERCERT OF AGED PLANTS CLASSIFIED ACCORDING TO THE
PERCERT OF KILLED AHND Tﬁz 3¢W8h& LEAVES OBSERVED
I THE PRECEDRING FALL.

Number Winter damage category

of

leaves None Light Moderate Heavy Severe Dead

RESTED WHEATGRASS
1 1l.1 £5.8 27.8 19.5 12.0 4e6
2 12.7 12, 44.0 3.3 2.0 4.0
3 35.9 1.0 5.0 3.1 0.0 0.0
4+ Ti.5 25.72 3.3 0.0 0.0 0.0
RUSSTAN WLILD RYEGRASS
i 2.1 14,7 48,2 5.9 6.3 2.8
2 1.4 3z.7 6.1 5.6 2.8 0.9
3 17.4 26,5 6.1 0.0 0.0 0.0
4t 43.9 3.2 4,9 (0.0 0.0 0.0
PUBESCENT WHEATGRASS
1 0.7 15.9 53.6 ig.2 6.0 4.6
2 14.9 45.6 37.4 0.7 0.0 1.4
3 21.2 5.6 18,2 0.0 0.0 0.0
&+ 39.2 35.4 5.4 3.0 g.0 0.0
& Data were from 1440 individually marked plants.
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TABLE 2. RELATIONSHIP BETWEKN SHEEDLING SURVIVAL AND PLANT SIve
DURING THE FIRST FULL GROWING SEASON AFTER ?gﬁNTIﬁGaa

Number of leaves in early spring

Species 0 1 2 3+
Survival after Spring (%)
Crested wheatgvass 93 84 a4
Pubescent wheatgrass 99 39 R 37
Russian wilid rvegrass 93 89 87 G4

Survival after Summer (%)

Crested wheatgrass 91 84 93 97
Pubescent wheatgrass 5 T4 96 95
Russian wild ryegrass 43 66 /8 S6

& Plants with 0 spring leaves were sceded in late October and

were marked shortly after emergence in the gpring.

EFFECT OF PRECIPITATION ON MIXED GRASS PLANT COMMUNTITIRS OF
SOUTHEASTERN MONTANA AND ITS IMPLICATIONS TO GRAZING INTENSITY

Livestock and Range Regearch Station
K. Olson, R. S. Whire, B. W. Sindelar

Data were compiled for a grazing study over a 24 year period between 193
and 1956 at the Livestock and Range Research Station, Miles City, Montana. The
data were collected on two sets of research raunges located on the Station.
set, called Hoghack, was used for summer grazing. The other set, called Lons
Pine, was used for winter grazing. Fach set was used for approximately & montl
of the year. Within each set, there were six pastures of varying sizesz.
grazing intensity was varied by putting the same amount of carrle on each

pasture. Pairs of pastures in each set were approximately the same slze, ag
that three grazing intensities, with two replicates of each, were represented.

)

These were matched between the summer and winter sets so that catile from one
heavily grazed pasture were always moved to the corresponding heavily pre
pasture as the seasoun changed. The stocking rates were 1.9 acres ner AUM
{animal unic month) for heavy grazlag, 2.6 acres per AUM for acderare grazing,
and 3.25 acres per AUM for light grazing.
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The datsa contains two major studies, plus several smaller studles. Une of
the two major studies is basal area cover data including pantograph charis. The
pantograph charis are from 57 one meter chart quadrats that were scattered over
hoth the summer and winter Yanges. The other major study Ls ubllization surveys
based on height-weigiit response data. The smaller studies include sagebrush
utilization and control studies, cactus measuyrement studies, 8C8 soil and raage
surveys, and various soil studles, includinz determination of bulk demsity, or-
ganic matter confent, and watet tafiltration. It also contalns climatic data and
records of livestock used in the study., The original intent of the study was to
study the effects of different prazing intensities on range and Livesiook.
However, because of the wide variatien in climare during the period of tlme of
the study, it integrates the offects of climate Into the study.

The purpose of our project is to determineg changes in plant communitles due
to changes in the amcunt of precipitation, under the influence of different
grazing intensities. Specific objectivas are: {1} te investigats the rela-—
tionship between plant communlty composition and precipitation, {23 to examine
the variation in such relatfonships with respect to grazing intensity, and (3)
to examine managsment alternatives that maximize desirable plant communities
under variable climatic conditions.

“he data are being used to develop equations that can e used to predict the
respense of the plant specles to rhe level of precipitation. Herbage vtiliza-
rion data are being used to determine proper grazing intensity under fluctuating
precipitation levels. The tevel of utilization that is least damaging to the
plant community at a glven level of preclpitation can then be recomne ndeod.
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