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Current Research with Line 1 Herefords
Livestock and Fange Research Station
Miles City, MT
R. R. Woodward

The Problem. There 1s increased concern among beef cattle producers over calving
difficulty. The trend line of calving losses at the Livestock and Range Research
Station (LARRS) confirms this concern. The major reasens for increased calving
difficulty throughout the Unlted States are:

1. Cslving cows at earlier ages,

Earlier calving increases the lifetime production of a cow. A majority of the
cowe in the U. §. now are calved at two years of age. In a study at LARRS involving
over 13,000 births it was determined that death losses of calves from two-year—old
cows were three times greater than from mature cows while losses from three-year-—
old cows calving for the first time were 'only’ twice as great.

2. Increased crosshreeding involving larger breeds.

Almost all of the breeds imported from continental Europe are larger than the
Herefords, Angus and Shorthorus to which they have been bred. HMating these large
mature welght sires to smaller mature weight cows also has contributed to the in-
crease in calving difficulty. This cause of calving difficulty will continue be-
cause of the wide variation in breeds now available for crossbreeding.

3. Selection for increased growth rates.

The effective improvement of beef cattle growth rates has caused an increase
in birth weights as heavy birth weights are highly correlated with subsequent fast
growth. Since birth weight is the single most important cause of difficult calving
there has been a commensurate increase in calving difficulty,

Research Objective. In a study of birth welghts among the top ten bulls in year-
ling weight ratio in Line 1 for the past 12 years it was found that the range in
age ~f dan adjusted birth weights was almost 40%. This fact gives promise that
selection for lower birth weights can be effective because of the wide variation

in birth welghts among the fast growing bulls. Accordingly Line 1 has been sub-
lined into two herds, Replacement sires in the Y sub-line are selected as they
have been in the past 45 years—-primarily for high vearling weight ratics and
acceptable conformation. In the YB sub-line, average or below average birth weight
of sires is an additional selection criterion.

In the first year the sires used in the Y herd averaged 92.5 lbs. at birth and
in the YB herd 86 Ibs. Weights of the calves in the Y herd averaged 2.7 lbs.
heavier at birth. This year (1979) thexre will be a higher selection differential
with 18 1bs. difference in the average birth weights of the sires used in the Y vs.
the YB hexds.

The objective of this study is to determine if it is possible to reduce birth
welghts and calving losses without a significant change in subasequent growth vates.
Although birth weights have been obtained at the LARRS since Line 1 was started in
1934, they have not been considered as a part of the selection process.

Certainly enough is known about the correlation batween birth welght end
calving difficulty at this time to recommend that low birth weight bulls should
be selected for breeding to virgin heifers. It 'z thought that selectlion of low
birth weight bulls within a breed {s a more rellable methced of reducing calving
probleme than merely changing to a breed that averages low iIn birth weights.



A Study of Improvemeat Obtaiped in Line 1 Cattle Over a 22 Year Period
Livestock and Hange Research Station
Miles Clry, Montana
J. J. Urick, 0. F. Pahaish, R. K. Woodward

This study was accomplished by artlfically bLreeding differeut gener-
ations of sires to the sawe cow population. ALl sires vere progeny tested
(male calves in the feedlot) and thelr heifer progeny subsequently evaluated
for maternal performance.

fwo peperation interval comparison: In Line 1 (L1) the three slres
desipnated as the early genecration (G1) sires were born Ia 1953 and 1953,
while the two L1 sires designated as later generation {G2) sires were born
in 1962 and 1963. Sewen from the 1953 and 1935 sires, collected and stored
during or after the sires use as herd sires, made possible the subsequent
matiugs after approximately two generations of selection.

The heifer progeny were bred at 2 and 3 years of age to produce Lwo
calf erops for their maternal evaluation. In each of the two breeding
seasons, Gl and G2 heifers were bred to the sawme unrelated sire.

The improvement in the Line 1 cattle over this time interval was egti-
mated by the comparisen of outcross progeny produced concurrently from inbred
sires selected from two time periods. The improvement, therefore, represents
what resulted from using inlred sires bora two feneraticns apart on outlross
females. 7The actual genetic improvement within the line, however, would be
expected to be greater since the ilmprovement reported here represents sire
effect only. '

The G2 sires increased birth weilght (steers and heifers coumbined) by
2 1bs.; 1080-day weaniag weight by 33 1bs. and at the end of the 224 day feed-

lot period, the steers by G2 sires were 72 lbs. heavier and ylelded 43 1bs.
adiitional carcass welght.

Heifers from G2 sires were 27 1bs. heavier at 13 months of age off grass
and maintained essentially thils small weipght advantage to four vears of age
when they produced thelr last calf crop. Weanlng welghts of calves from
heifers from G2 sires were essentlally the same as for the calves from heifers
from Gl sires. This may indicate that uander our dry range coaditions the
genetically superior heifers were limited in milk needed to support thelr
potentially faster growing calves. This puase of the study needs supporting
data before definite conclusions may be drawn,

Four generation interval comparisen: In the second comparison of this
study currently being conducted (sires of 1953 and 1955 vs. sires of 1974 and
1975) the growth responses of bull calves from sires of the later generaticn
arain are superior to the bulls of the ecarller generation. (See exhlblts on
display at Fleld Day.)

The use of stored (frozen) semen has proven to be an effective means
of comparing the penetic progress in beef cattle over tinme pericds. This 1s
especially important when environment varies widely frow year to year as 1t
does in most range arens. Selection fovr yearling weight has been effective
in increasing all the major prowth tralts in Line 1 for this 22 year period
of the study.



Biclogical Tyves of Veef Cartle Under Rarge Fuvironments
Livestuck aml ¥ange Zessarch Station
Miles Citv, Honblana
W. L. Reyaalds, J. J. Uriek, 0. F. Pahalsh

This study involves tha cooperation of the Livestoek aad Range Pesearch
Station, Mlles City, Moatana, the ileat and Andmal Research Center, Clay Center,
Webraska and the State ¥xrerircut Stations of lMoatana and Hsbraska, This re-
port contalus oaly results from studiss in progress at the Livestock and Range
Rescarch Statlem.

Different biolegical types of beel cattle necd to be evaluated nnder
western remge couditions to previie guidelines to selection aad management
practices for optiwum beef productios.  An objactive 1s Lo evaluate these
biclogical types as cous and ths parformance of thely prozeny from birth to
narket age.

From 1974 throuph 1977, a herd of approximately 200 lereford females were
bred by artificlal inseminerion to Augus, Pipzpacer, Rad Poll and Simmental
bulls to produce the Fy cruvssbreds. This proyram was vepeated vearly untcil
at least 60 ¥ females by each sire breed were obtained. In 1477, a group of
Tarentaise X Heraford F; femsles were donatad vy Lreeders throughout liontana
and in 1977 warentaise bulls were included as a sire breed. Existing infor-
mation from European sources suggest that the Simmental and Piunzgauer should
be the largest of the sire breeds in mature size and the Angus and Ked FPoll
the smaller of the sire breeds. The Simmental are expected to have higher
milk production than the Finzgauver and tlie Red Poll to have higher milk pro-
duction than the Angus.

The first-cross heifers weve kept to form a herd of breeding females and
were fed to galn about 1.25 1b. daily during the winter after weaning. The
first-cross steers were fed a silape-concentrate ratlom individually in dry
lot after weaning. The steers are slaughtered at different intervals and eval-
uvated. Yearling crossbred heifers are exposed to Shorthorn pulls in mulciple
sire breeding herds while the 2~year-old and older crossbred cows are exposed
to Charolais bulls in multiple sire herds. All of the affspring, both male
and female, from the first-cross dams are piaced on feed after weaning In the
£a1l. When 60% of the steers from Angus-ilereford dams grade cholce, one third
of all the steer progeny are slaughtered. OUne third will be slaughtered at
each of two 28-day intervals thereafter to ohtaln carcass data.

This report contains the preliminary results from the inltiation of the
project in 1974, Data from only one year dare currently available in many in-
stances. At birth, (4 vear's data), the calves from Plozgauer and Simmental
sires were heavier (39 and 838 1b., respectively) than the calves from Angus
(77 1b.), Red Poll (82 1b.), aud Tarentalse sires (80 1b. - one year's data).
The 200 day weight of those flrst-cross calves by sire breed was Tarentalse,
431 1b. (ome vear's cata); Simmental, 423 1b.; Pinzgauer, 415 1b.; Angus, 412
ih.: and Red Poll, 398 1b. Calves from Tareataise and Angus sires appeared

&y

to have higher condition scores than calves of the other breeds.

The Tarentalse steers will be evaluated in the feedlot in 1979-80. To
date, the Simmencal and Pinzgauer gired steers gained more rapidly in the
feedlot than the Angus and Red Poll sired stecrs. There was no difference in
fred efficiency of the Simmental, Pinzgauver and Red Poll sired steers which



were more efficient then the Aungug sived stesve. & hipher percentape of the
Anpgus sirved steers praded prime and cholce at slauphzer than steers of the
other breed groups.

At 18 months of age, the Simwental X Hereiord heifers were the largest
{874 1b.) followed by the Piazpauer X Herefoid (350 1b.) and the Anzus X Usre-
ford (835 ib.). The RBed Poll X Heveford were the lightest (811 1b.).

Pregnancy rates of 18 month old helfers to date werve hizher for the Angns
( Hereford (9$67) and Rad Poll X Herefoird heifers (947%7) than for the Pinzgauaer
X Hereford (88%), Simwental X Hereford (80%Z) or Tarentaize ¥ Hereford heifers
(77%). Death losses of calves from 2-year-old heifers were higher for Tarsn-
teige X Herefoud (30%), Avges X Hezekord {26%) and Finzpgauver ¥ lereford helfers
(22%) than for Bed Poll ¥ lerefocrd (7%) aud Siwsental ¥ Hereford helfers (8%).
Calves frow Pipzgouer X lereford helfers were zbout &4 to § 1b. heavier at birth
than caives from the other breed groups.

4

Shorthorn sired calves From 2-year-cld Tarentaise X Uereford dams were
the heaviest toc date at 200 days of ace (451 ib.) followed by these from Pinz—
zauver X Hereford (429 1b.), Sdumental X Heretovd (427 1h.), fed ¥Yoll ¥ lereford
(420 1b.) end &ngus ¥ Uereford (418 1b.). The 200 day weighta of Clarolais
sired calves from 3-year-old first-croos cows were Siusental ¥ lereford (494
1b.}, Pinzgauver X Hereford (481 1b.), Red Poll X Hereford {474 1b.) and Aagus
X llereford (459 1b.).



MANAGEMENT OF REFPLACEMENT BEEF HEFERS
Livestock and Range Research Station
Mites City, Montana
R. 8., Stalgmliler, W, M. Moseley, R. A. Bellows, R, E. Short

Research has shown that helfers which calve In the early part of the calving

gseason when dropplng thelr flrst calf will tend to do so thrcughout thslr pro-
ductive lifetlme. Also, fewer of them will have an open year durling thair pro-
ductlive [Ife than wll! Those that calved iater thelr first year., Hence, re-

placement helfers should reach puberty by the start of the flrst breeding sea-
son to assure early conception and early calving. This means that helfers must
reach puberty by |5 months of age at the very latest.

In the Britlsh breeds, most helfers wlll reach puberty by 625-675 pounds whils
for some of the exotlc breeds welght of 750 to 800 pounds may be necessary.
These are deslrable "target welghts'; that s, welghts the helfers should attaln
by the start of the breeding season. The asppropriate feed level for the winter
feed perlod can be determined by calculating the rate of galn necessary to get
from weanlng welght to the target welght.

Target welght-Weanling welght

Dally Gain Needed = Days from weaning fo begln breeding

At LARRS, we have found as much as B0-100 pounds dlfference in welght between
the {lghter helfer calves and the heavler ones at weaning. Increasing feed ef-
flclency can be galned by separating replacement heifers by welght and feedlng
sach to thalr own required rate of galn to reach the desired target wslght by
start of breedling. Studles using this maragement scheme have repesatedly shown
not only an Increased feed efflclency but alsc that the amount of addltlonal
feed required to get |light helfers to the target welght Is more than Is eco~
nomically feasible. Hence, replacement helfers should be selected from the
targer, growthler heifers [f at all possible.

Another advantage of the larger helfers Is that they tend to have a greater
skeletal development. Thls means 3 larger pelvic openlng which should decrease
the stress of calving as a 2-ysar-oid.



Forage Production oa 3aliue Scils
Livestock and Rauge Researclh Station
Miles City, Hontana
R, §. White, R. 6. Lolmiller, P, 0. Currle

Saline soils present a formidable waoagement problem in Montana and the
dorthern Great Plains. QGenerally they are not suited to erop producticn; but
with proper handlinp, they can be utilized for hay production and grazing by
domestic astock. Two tvypes of saline solls are coummon. In one, sumper fallow-
ing practices used in small grails production can result in saline seep. The
other type of saline 30ll occurs on sites that sre lpherently hiph in exchange~
able salts becauge of the paresut material from which the szoll profile developed.
It 18 this second type of soll that 1s belng exanined in cur study.

This study is beinp conducted on the Bowdeila soll series. Bowdelrn solls
are characterized by 5 to 15 percent exchangeable sodium in the A horizen and
153 to 30 percent exchangeable sodium in the C hovizon. They consist of very
fine wontmorilonitic clay which forms In alluvium on low terraces and flood
plains. Bowdoin and Bowdoln-like solls are most common along the iilk River
and Missourl River drainages, and as such there are thousands of acres of tliese
problem solls in eastern Montana. Analysis of the soll 1in our study shows that
it has a higher sodium content and greater electrical conductivity than that
comuonly associsted with most Bowdoin soils. In this respect, our results
should have wide application ou wmany sites which have a less serious salinity
problem.

The primary objective of our study is to examlne the production potential
of both natdve and improved forage specles on Dowdein soila., In addition to
yield information, observations are alsc made on stand establishment, seedling
vigor, and winter injury. o the fall of 1677, nine varietles were doruant
seeded across six replilceaticus L. plets 30 x 700 ft. (0.8 acre). The varleties
used included: (1) Juse tall wheatgrass, (2) Largo tall wheatgrass, (3) Alkar
tall wheatgrass, (4) Platte tall wheatgrass, (5) Kenmont tall fescue, (6) Rosana
western wheatgrass, (7) P-155%0 basin wildrye, (3) Greenleaf pubescent wheat-
grass, and (9) Lutana cicer milkvetch.

Plant counts in the spring and summer, 1978, revealed that oanly the tall
wvheatgrass varleties aud Kenmont tall fescue had sufficlent seedling ewvergeuce
and survival to establish prass stands. Other varieties elther falled to ger—
uinate or died shortly after seedling energence. As a result, the four plots
that failed in each replication were disiied so that additional varieties could
be pested.

The four new varieties that will be incorporated into the study include:
(1) Altai wildrye, {(2) ramwmcth wildrye, {3} Beardless wildrye, and {(4) Ruby
Valley pointvetch. An individual planting of a bluebunch wheatgrass—-quack
gracs hybrid has also been added. Approximately 70 lines of this hybrid cross
are represented, and they will be evaluated with respect to survival and sub-
sequent performance.

Our study 1s in the preliminary stages of development. Since forage yleld
must be determined over several seasons, it will be about five vears before
specific recommendations can be made., However, initial results are encourag-
ing, and it appears that management improvemenis can definitely be nmade on
these harsh solls.
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FACTORS AFFECTLHRG DYSTOCIA IN HEITERS

1ivestock and Range Feseavch Station
Milea City, Montana

K. A. Bellows and R. E. Short
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RELATIONSHIPS AMONG PELVIC AREA, BIRTH WEIGHT AND PERCENT CALVING DIFFICULTY

ivesrock and Range Research Statliom
Miles City, Montana

R. E. Shaort snd R. A. Bellows
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RECOMIAENDED SCORING SYSTEM FOR BULLS
Breeding Soundness Examinatlon
(adapted from BIF and Soclety for Therlogenology)
Livestock and Farye Rssearch Station
Mllas Clty, Montana
R. A, Ballows

Bulls are to be scorzd for testicular slze (scrotel clrcumference) and mor-
rholegy and mottlity of semen. The scorlng for each is as follows:

[. Semen motiilty: Classiflication score
Very good 20
Good 12
Falr 1o
Poor 5
2. Semen morphology: g primary ¢ total
Classiflcatlon abnormalitles abnormallties Score
Yery good <10 <25 40
Good [0~19 26-39 24
Falr 20-29 4G-59 1o
Poor »49 =560 3

3. Scrotal clrecumference (all breeds except frabtman) measured In centlmeters:

Classtflcatlon . _Clrecumference by age (months)
(2-14 mo. 15-20mo. Z2i-30 mp. 0% mo. Score
Very good »35 »37 > 39 40 40
Good 30-35 31-37 32-39 3%-40 24
" Poor <30 <31 <37 <33 1o

Asslgn a score for each of the [tems above and add these three together to
get a total score. The breeding soundness evaliuatlon !s as follows:

Breedlng soundness Total score
Satisfactory potential breeder 60-100
Questionable potential breeder 30-59
Unsattsfactory potential breeder * 0~29

in addition, bulls ghould be evaluated for physical soundness and classlfled
as acceptable or unacceptable. An unacceptable svaluatlion In any category
dlsqualifles the bull at that time. Recovery and reevailuation to accaptable
s possible In scme cases. Evaluations should Include:

1. Structural soundness. Must be free of abrormailtles of feet, legs,
eyss or other anatomlcal features which would prevent efflclent breeding.

2. Reproductlve fract. The testlicles, epididymis, scrotum, penis, sheath
and Internal accessory glands must be free of Injury, abnormallties anc
dlissasa.

3. It Is also heipful to test mate (especlaily young bulls) each butil to
a cow In heat to establish the fact that o buil is physlcally able to

reed,



CONDITION SCCRE GUIDEL HHES FOR SCORES | THROUGH 10
Livestock and Range Research Statlon
Mlites Clty, Montane
R, A, Beliows and J. B. Carr

Condltion Condition
scoles class _ Description

1, 2, 3 Thin Backbone and rlbs very prominent and
little or no fleshing or fat can be felf.
Benes of back are very sharp. Survival
of anlmals with lowest scores [s question-
abie during periods of prolonged stress.

4, 5, 6, 7 Modarate Backbene and ribs can be felt but through
a layer of flesh or fat of varying thick=
ness. Tha splinat! processes of the back-
bone Teel rounded and are not sharp. In
cows scering 7, flirm pressure is needed
to feel Indlvicua! processes of the back~
bone.  Individual ribs are not obvious.
Fat cover over rump and tall head !g pal-
pable and visible In higher scores.

8, 9, 10 Good Backbone Is difflcult or Impossible to
' fesl and ribs are well covered with spongy
flesh and fat. Rump and tall head are
tull, and fat Is visibly patchy. Brisket
I's full. Cattle would be approximately
equlvalent to fatness noted In siaughter
cattle in Good to Prime grades.



The Effects of Seedling Size on MWinter Injury aund Stand Establishment
Livestock and tange Research Statien
Miles (ltry, dMoprana

R, §. Wnite

The value of using introdeced grass specles to complement native forage
production 1as wildely recopgnized in the Jorthern Great Plains. Several specles
are available which can outyleld native species and provide a source of high
quality preen forage when native specles are less readily accepted. Estab-
lishment of improved pastures, however, frequently requlres grazing to be
deferred two years after seeding., Additional non-use may also be requlred
with slower developing specles or during years of below normal precipitatrion.

This study examines a way of shovtening the deferment period so that
seeded pastures can be used earlier. It iuvestigates the advantages of late
summer seeding to achleve additional seedliug developument. The study relates
the amount of developuent to subsequent stand establishment, and 1t examines
the effects of morphological developnent on winter injury.

Three species were studied: crested wheatgrass, Russian wildrye, and
pubescent wheatgrass. Plots were sequentially seeded at two-week intervals
between the last of Aupust and the last of Uctober, 1577. This resulted in
secdling growth which varied from a single leaf to plants which had numerous
tillers and leaves. The final planting was a dormant seeding that corres—
ponded to the conventional way of seeding in the Horthern Great Plains.
Treatments were repllicated four times.

After seedlings became dormant, Ilndividual plants were mariked, and mear
surements made on the number of tillers, number of leaves, leaf length, leaf
area, and seedling weight. During the 1978 growlng seasgon, obgervations were
made on the same marled plants to determine: (1) amount of winter damage
which had been sustained, (2) amount of spring growth that was achieved, and
(3) the amount of fall reprowth that occurred after summer dormancy.

Several conclusions can be reached from preliminary analysis of the
data. First, seedlings which reached a three-leaf or larger growth stage
before fall dormancy were ready to be grazed after only three months of spring
growth. This was esveclally dramatic with pubescent wheatgrass, but zlso held
true in Pussian wildrye and crested wheatgrass. Seedlings which achleved a
one- or two~ieal stage before fall dormancy required a full season of defer-
ment, while plots which were dormant sceded required addirional non-use. An-
other conclusion from this study is that smaller plants arce wore vulnerable
to winter injury. Seedlings in a three-leaf or larger nrowth stage are rel-
atively unaffected by winter conditions, whercas smallor seediings usually
sustained some tissue damape. While outripht mortality was relatively un-
common, winter tissue damage seemed to retard ensuing spring growth, aand it
placed seadlings in a less favorable competitive positicn.

From & management standpoint, my study illustrates the advantages of
late summer seeding. Seedling size is increased prier to fall dormancy.
This results in reduced winter tissue damage and Lt serves to shorten the
deferment period,



