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INTRODUCTION

In recent years, the only certainty in livestock produc-
tion seems to be higher costs. In most areas of the Great Plains
land prices have more than doubled the past 10 years. Lease
price of pasture and cost of hay have increased at the same time
that higher return continuous grain cropping has increased and
acreages of traditional meadowlands have decreased. These con-
ditions have made partial or total confinement beef cow-calf
herds and the utilization of crop residues important considerations
both on their separate merits and as compliments of each other.

Feasibility of a confinement, drylot cow-calf operation is
based on reducing the land investment per cow unit and providing
low cost feed. Traditionally, in an area like the corn belt,
many herds were limited in size to the summer carrying capacity
of pasture land. By grazing and feeding stored crop residues,
drylot may offer the chance for expanded cow-calf production in
areas of limited pastures.

High land and grain production costs also demand that grain
crops produce a maximal return. Utilization of crop residues
by the beef cow adds to the value of the crops and is a logical
means of reducing cow wintering costs. Kansas produces approxi-
mately six million tons of milo residue and has thousands of
acres of corn aftermath each year. Recently, the development
of numerous residue harvesting systems has provided alternatives

for the producer to fit residues into his livestock program.



Limited data have been reported with corn and milo resi-
dues for drylot cows. The first objective of the research here
was to determine the feeding value of various milo residues for
wintering pregnant cows in drylot.

A combination of drylot confirement and grazing is another
management alternative for using milo residues. Since these
residues vary in protein content, additional protein may be nreed-
ed. A second objective here was to evaluate various protein
supplements for cows grazing milo stover.

Early weaning of calves could reduce drylot costs. Dry
cows could be placed on a low energy ration while calves are
fed separately. Little research has been reported on a practical
management program to wean calves young enough to improve dam
rebreeding and achieve desirable calf performance. A third ob-
jective of here was to evaluate the performance of calves weaned
at 50 (+25) days of age and related dam performance.

Another means of reducing costs in drylot is to improve calf
performance. A fourth objective here was to evaluate growth pro-
moting implants for calves.

Successful drylot operations will have low feed costs but
not at the expense of inadequate cow nutrition. NRC energy re-
guirements do not consider differences in maintenance needs as
environmental conditions change. A fifth objective here was to
evaluate the need for additional energy for maintenance during

cold stress,



THIS BOOK IS OF
POOR LEGIBILITY
DUE TO LIGHT
PRINTING
THROUGH OUT IT’S
ENTIRETY.

THIS IS AS
- RECEIVED FROM
THE CUSTOMER.



LITERATURE RENIZW

FRCDUCRTCE CF GO AUD CALNES TN DRYLCT

Yistorical Cverview of Drvlot Zesezrch

Cne of the most imrortart questicns concerrninrg drylot cov-
calf »roduction to ansver is animal rerformarce. Texas work
(larion et al., 1962, 196k, 1965, 1964, 1968, 1971) during the
196G's showed trat cows and calves in drylot rerformed as well
as those or pasture through seven calf crops. The ll-year study
comnared three different plares of nutrition providing low (1.25
1bs. CSCI), medium (.75 lbs. CSCII and 2 1bs. grain sorghum)
or high (5 1bs. grain sorghum) during the winterirg perioed for
both the year-round pasture and drylot systems. Fasture covs
recelved no additional feed whereas the drylot cows received
sorghum silage or green chop. The drylot calves received a
limited creep %o éompensate for grass eaten by rasture calves.

There were no significart differences in calf birth and
weaning weights between the two grouprs. This agrees with most
other drylot work (I’cGinty et 21., 1969, 1972, 1973; Ewing et
al., 1959, 19€0; Brown et al. 126f). Cow-calf research by
rerry g_ al., (1974) comrared a yvear-long pasture group, a rasture
group fed corr stover silage rart of tre year in drylot ard a
total drylot corn silage grour. Cverall calf weaning weights
were ginilar but calves in total drylot gained comrensatorily
in the last phase to make up for slow gains iritially. TFoor
early rerformance may have occurred because calves vere rno:

creer fed ard could not yet comrete at the feed burk



Work by lMeiske and Goodrich (1968, 1969) over a five year
period used Angus'and Hereford cows in continuous drylot and
continuous pasture where all calves were creep fed. They
found that birth weights were similar but drylot calf weaning
weights were usually lower. This contrasts with Illinois work
(Albert and Lamb, 1967 and Albert, 1969) which showed that dry-
lot calves weaned at significantly higher weights. Probably
as stated by Kercher (1969) and indicated by most other re-
searchers, there is no difference in calf weight between the
twd systems when creep feed is provided.

Another important consideration is the effect of various
systems on cow condition and subsequent reproductive performance.
Work by Marion et al. (1971) found no significant difference
in the average percent calf crops of total drylot and total pas-
ture cows. A lMinnesota study (lleiske and Goodrich, 1968) found
that conception rates, calf crop percentages and birth dates
were the same for both total drylot and total pasture systems.
Albert and Lamb (1967) and Albert (1969) found that drylot cows
only required 1.42 services per conception compared to 1.75 for
the pasture cows. Drylot cows fed haylage also gained 40 pounds
more than the pasture cows during the summer period. Generali-
zations concerning cow weight changes and reproductive perform-
ance in drylot cannot accurately be made because of the deren-
dancy on the rations fed and the animals studied.

Herd health is also an important area to evaluate. Texas
workers (llarion et al., 1971) found the biggest differences

between the total drylot and pasture systems to be cow



longevity, which favored the drylot grouvr. They also had a
lower irciderce of accidental losses, which agrees with sirilar
firdings at !lirnesota (lleiske and Goodrich, 1948). Albert (1949¢)
ard Frice ard Ralston (1978) fourd no differences in the health
of cows ard calves between total drylot and pasture systems.
In certain regions, health problems such as viral scours mav
be more of a vrroblem in drylot than on rasture as NMichigan
(Richie et al., 1974) and Arizona (I"¢Ginty et al., 1972) work
indicates. The Arizorna work fourd deatr from scours to be less
than 1 percent but usually severe weather corditions counled
with exrosure to contaminated soil could cause problems. Kercher
(1969) also states that herd health problems in drylot have
been reported mairly in young calves.

Cne advantage of drylot systems listed by most researchers
(i’cGinty et al., 1972; Kercher, 1969; Greathouse and Hawkir
1970) that relates to herd health is close surervision trat
allows prompt treatment of illress and irjury. Problems with
predators, weather, lightning and rutritional problems such
as tloat are gererally fewer. Drylot also makes artificial
irseniration more marageable (Kercher, 1969; llecGinty et al.,
1972; Altert, 1949), which permits the use of superior bulls.
Zstrus synchronizalion could be more rractical in drylot ard
cullirg ard replacerment decisions more accurate,

S

'._Jo

The rossibility for greater management flexibility
offered by drylot systems. leGinty et al. (1969) concluded

that calves raised in drylot wear more easily ard require less



time to start on a finishirg ration than calves raised orn npas-

o

ture. Calvirg time is also more flexible in drylot 2llowing
maragers to take advartage of orptimum labor supply and cli-
matic conditions (Teiske et al., 1973). IleCGinty et al. (1972)
and Xercrer (1949) also conclude that drylot systems are less
prone to hazards of drought ard other adverse weather condi-
tiors because feeding is done from knovn quantities of stored
feeds. This would allow nore time to make adjustments in cow
numbers in such emergencies.

An area of flexibility offered by drvlot and essential
to its profitability is to feed cows more accurately accordirg
to thelr age and productiorn needs. At llichigan (Greathouse
et al., 1969) and Oregon (Frice and Ralston, 1978) cows were
successfully fed at 80 percent of the I'RC requirements for
pregnant cows from weanirg to calving. Goodrich et al. (1975),
in a trial with Hereford and Angus cows separated by condition
found that similar performarce could be maintained at a savings
of 5 cents per cow daily by restricting feed to fat covs.
Arizona workers (Taylor et al., 1974), using Hereford cows ard
Brovn Twiss-Fereford covs, found that if the higher milkirg
cows were fed serarately to meet their greater oroductior needs,
they would rebreed and maintain their weight similar to the
lower nmilking cows. The effect on the calves was a 53 percent
reductior in creer feed consuned by calves on high milkirg
mothers compared to the others. Xercher (1949) stated itras
uniforn feed intake could be achieved in limit feeding by

feedirg cows three times per week.



Dri7lot research projects have studied both total drylot
(I'arion et al., 1971; !‘eiske ard Goodrich, 19€8; Albert, 19£9;

ie et al., 1975; ilcGinty et al., 1969;
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Slvter, 1970; Ferry et al., 1974) and partial drylot systems
(IleGirty et al., 1949; Albert, 1969; Slyter, 1970; Ritchie and
i'ales, 19%9; Ewing et al., 1959). As stated by lleiske ard
Goodrich (194P), a drylot system could be flexible ernough to
allowv covws to use roughage left in fields after harvest and

to graze smz2ll untilled areas for short vmeriods. They felt
that thovgh a partial system might be more practical, a year-
round study would be more irtensive to bring out managemert
problens more gquickly. Arizona work on partial confinement
lieGinty et al., 1969, 1972) used a system where irrigated pas-
ture could be grazed when it was available., Albert (1969) and
Kercher (1969) both fourd that a system of partial drylot and
grazing offers more flexibility but the ideal svstem would de-
rend on such thirgs as size of overation and degree of mechan-
izatlen,

W11th any drylot system, one interded result would be less
land invesiment per cow unit. Ilinnesota research (l'eiske ard
Geodrich, 196f) corncluded that twice as many cows could be
carried rer acreage ir drylot. A confinemert system could
also affect the acreage of forage reeded to maintair a cow rerd.
Albert and Iamb (1947) found that carryirg caracity coulé be
ircreased by 47 percert by feedirng the forage as haylage rather
thar throuvgh grazing., They also felt the mecranization necessary

to harvest forages could te extended to ar automated silage



syster. which would save labor ard irsure greater rnutrient yield
ver acre. |

Mecharization for rarvested forages, together with the
opporturity cost of the forages themnselves at tre expense of
feed grairs point to ecoronics as drylots' primary problen.
Ferry et a2l. (1974), in a 1967 to 1970 study, fourd a feed cost
ver cow-calf unit for year-round bluegrass nasture and hay <o
be 340.42. Yearly expense of a partial drylot system of
perernial pasture, summer annual ard corn stover silage sysien
waé $€2.16 and the cost of a year-round drrlot system with corr
silage was 3100.78. IicGinty et al. (1972) reported a total
drylot feed cost per cov-calf unit of $1482.13 feedirng 2 nixiure
of alfalfa hay, alfalfa cubes, cottorseed hulls and bermuda
grass straw according to stage of production. This compares
to a rartial confinemert cost of £115.41 for cows on irrigated
pasture rart of the time.

Cne reason for added drylot experse is the extra consump-
tion of creep feed by drylot calves (IlcGirty et al., 1969, 1972,
1973; Iwirg et al., 1959, 19€0; Brown et al., 1968). An eval-
vation of the forages fed shows that most work, until recently,
ras teen done with grain silages ard hays from tillable land.
Albert and Iamb (1967) listed the cost of the silages fed in
treir drylot system as follows: cornstalk silage, 37.00 ver
ton: corr silage, 392.00 per ton; haylage, 310.0C ver ton. Cost
of hay to drylot cows was 320 to 33C per tor. The problem facirg
drylot cow-calf vrroduction was clarified by Greathouse (19569)

when he stated that the feasibility of drylot onroduction is



based urncr obtainirg maxirmum productiorn of low cost feed suprly
ver urit of lard area.

Ritchrie et al. (1975), in summarizing 3 years of drrlot
work at llichigar vrovides irsight into the votential arnd future
direction of drylot research. Ye states "drylotting of beef
cows year-round in the !lidwest may be carried out aquite success-
fully if cre measures success or failure by paraneters such
as concertion rate, calving vercentage, cglf mortality, weaning
rercertage ard wearirg weight. Ilevertheless, until the rrice
of land climbs to a significantly higher level, the feed,
facility arnd labor costs are still too high to be competitive
with less intensive systems." Fe further adds, "It would
appear that maximum use of crop residues such as corn stover
would make drylotting more feasible from a cost standpoint and

should be examired in future research."

zZarly T'earire of 3Beef Calves From Dryvlot

Sirce ecoriomics is the major problem confrontirg drylot
systems, reducirg cow feed costs in drylot must be 2 majior
corsideration. Zarly wearirg and creep feeding may be more
feasible ir drylot since the intake of the cow may be closelr
controlled.

Ore linitirg factor irn drylot systems may be cow milk
rroduction (l’eiske and Goodrich, 1248). Drvlot work irdicates

that calves ir drylo® consume sigrificantly more creep feed

1

than do calves in a vasture system (JcGinty et al., 19%9;

“leiske ard Goocdrich, 194%; Zwing et als«y; 1959; Trown €1 al.,

194%), which mav irdicate btoth voorer milk -roductior bv thre
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cow ard tre calf's desire for rougraze. Teterson et al. (1975}
in a 3-year triallwith dr:rlot cows and calves compared suckling
calves with and without access to a creen for £3 to 71 days.
They fourd that calves on creen gained from 37 to €7 percent
faster, rrobably due to the cov's ratural declire in milk vro-
duction a2t this meried while the calf is still not large erough
to comrete at the feed burk.

Zesearchers have shovn a high (.75 to .91) correlation
between calf growth and milk »roduction (Furr et al., 1964),
meéning that a rnutritional regime that depresses milk procduction
also will lower weanirng weights urless the calves have access
to creen. Arizona workers (Taylor et al., 1974) found calves
nursing Brovn Swiss-Yereford cows consumed only 53 percent as
much creep feed as did calves rursing lower milking cows. It
is believed to be less efficient to feed the cow for milk
production thar to feed the calf directly (IcGinty et al., 1969).
Tarly weaning allows the cow to be placed on a lower quality,
less expersive maintenance ration while tre calf's needs are
being met by a creep feed. Cther reasons for early weanirg
could include emergency situations such as drought, induced
twinnirg, fall calving where heavy winter feeding would be
required and to accelerate rebreeding of first and secord calf
heifers.

Some of the first work on early weaning was done by British
investigators (Aitken et al., 1963; Bowers et al., 1965;
“hitelaw et al., 1941). Illinois workers (Bremer et al., 1947)

weared calves at €0 days that had been on creed for 3 weeks
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ard fed rations of 12, 16, 20 ard 24 vercent crude proteir.
Trere wvere ro sigriificart differences in total gain or feed
efficierncy ard verformarce vas satisfactory.

Hinds and Cmarik (1971) compared calves weaned at 170 dayvs
to calves weared at 200 plus days. All calves were placed on
a shelled corr creep ag soor 2s they would take feed. The
early weaned calves gained faster to the time of normal wearirg
ard the normel weared calves gainred more rapidly after 200 days,
resultiing in no overall differences in gain. Early weared
calves adjusted well to weaning and develoved ro shipping fever
probably because colostrum nrovided resistance for up to 150
days rost-zartum. The workers stated such calves could contract
the disease later from norrmal weaned calves after loss of immun-
ity.

Tlork a2t Ilichigan with drylot calves (Ritchie et al., 1974)
comrared: (1) weaning at 1 week with 30 days of whole nmilk
folloved by dry creep; (2) weaning at 90 days with a dry creen
and (3) wearing at 180 days after rursirg their dams on rasture
without creer. Calves weared at 1 week could not commnete in
gain or cost of gain with the other two treatments. The ¢C
day weared calves out gained the 180 day weaned calves by 21
lbs., (424 vs. L03) at 120 days, but total cow-calf feed cosis
févored the 180 day system (394 vs. 3123). The researchers
corcluded that exiremely high ecalf rrices, low grain vrices,
voor milkirg cows, limited feed ard good management are factors

that would favor early weaning.
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Self (1975) comvared £9 calves from fall-calving cows
who were vweaned at 45 dz2ys to swrirg calves rursing their
nothers. After three seasons, there was no difference between
nerformance of early weanad calves ard spring calves, both
averagirg a gain of 2.2 1bs. ver day. ZEarly wearing allowed
the fall calves to be veanrned before the breedirg veriod and re-
sulted in z faster and righer percert returr to estrus (99)
ir the fall-calving thar ir the sprirg-czlvirg cows.

South Dzkota workers (licCone, 1970) weaned calves at 117
days of age, which was before severe winter weather had occurred
and allowed the cows to receive only 20 1lbs. of hay equivalent.
These were compared to calves on the same creep that rursed
their mothers, which were fed 30 1lbs. of hay. The early weaned
calves gaired 2.55 1lbs. ner dayv compared to 2.43 for the nur-
sing calves and also consumed twice as much creep feed.

York in Kansas (lcKee et al., 1974, 1975a) compared
Simmental-cross calves weared at both 90 ard 110 days to calves
nursing mothers on rasture ard in drylot. All calves had access
te a creer feed., Calves weaned at 110 days gaired similarly
to pasture calves (2.75 1lbs. prer day). Ilormal weaned calves
in drylot gaired 3.C3 1bs. per day but also had the highest
cow-calf feed costs. The followirng yvear calves were weered
at 20 days and wher comrared to normal weaned calves fron
drylot, showed similar gains of 2.09 ard 3.23 1bs., resvectiively

The total cow-calf 7D requirement was 8.3 1lbs. ver 1b. of calf

-

1)

gain for the early veared treatnment while the nursing treziment

required 9.4 1ts, This data surporits the theory of better
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Meiske et al. (1973) weaned spring and fall calves at 109
and 205 days, with all calves having access to creep 6 to 8
weeks after birth. The 109 day weaners gained less rapidly
than normal weaned calves, .84 kg and .93 kg per day, respec-
tively. Early weaned calves consumed more creep but their dams
consumed less TDN due to their shorter lactation. Although
dry cows remained on the same quality of forage as the nursing
cows, the total TDFN needed to produce 100 kg of calf was similar
for all treatment groups.

Three years of Louisiana work studied early weaning as early
as 2 weeks (Fosey et al., 1976; O'Neal et al., 1975; Fosey and
Smart, 1976). Work in 1972 compared 39 calves weaned at 30 days
to calves nursing cows on pasture. Early weaned calves were
placed on a creep ration including 28 percent milk replacer and
were switched to a more standard creep at 90 days. Adjusted
weaning weights were 418.9 1bs. for the early weaned and 415.5
1bs for the pasture calves. The period from parturition to
conception for early weaned cows and pasture cows was 57 and
70 days, respectively.

The next year 40 cow-calf pairs were divided into a control
pasture group and calves weaned at 2 and 4 weeks. The pasture
calves were heavier at weaning (505 1lbs.) than the calves weaned
at 2 (418.2 1bs.) and 4 (422.8 1bs.) weeks. The control
heifers averaged 61 days to first estrus while 2 and 4 week
treatment cows cycled at 32 and 50 days, respectively. The
following year the control calves weighed 398.8 1bs. at weaning

compared to a more than 20 1lb. advantage for the early weaned.



calves. Return to estrus for control cows was 92 days ccmrared

to 36 (2 weeks) ard 48 (4 weeks) davs.

“lork hes beer done at the U.S5. lleat Aninal Zesearch Certer

laster et 2l., 1973; Research Report, 1976) with calves from

—

sever. breed grours weared a2t 54, 112 and 148 édays. Tre early

weared calves performed egual o ard slightly better than
nursirys calves., Calves vweaned at 50 to 7

than those weaned at 35 to 60 days. Time of weaning had no

5 days gaired betier

irfluence on gain from 200 days to slaughter. Improved rercent

returrn to estrus was observed from early wearirg calves fron

2 (297), 3 (26%) ard 4 (16.35) year-old heifers but ro advan-

tage was shovm for mature cows.

14

Research to date seems to indicate that early weared calves

will performn at least as well as nornal weaners and that dis-

tinct advantage occurs in earlier cow and nore complete heifer

rebreeding. Cow-calf experse for producing early-weared calves

exceeds normal cost for nmasture nursing but comrares favorably

with the costs of weanirg calves at 205 days in drvlot.

Factors Affectirg Cow lutritional Zequirements

Two important factors determining rrofit ard loss in 2

rrodvced at weaning. Sirce Ttoth revroduction and calf gain

are rrofoundly aifected by the health ard well-being of the
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L mafor irfluerce on cov rnuvrition is the cow's stzgzge of
rroduction. The beef cow year car be broXer. up into four

distinet rutritional periods.

!

Feriod ore is the 82 days immediately followirg calvirg

ar.d the rericd of highest rutriert requiremerts. At this tire

lectstior is at its highest, calf growth is rarpid, uterire ir-
volution is occurring ard the cow must cycle for rebreeding.
Energy raquirements for mairtenance and gair ir mature covs
has beer shoun to be about 30 percent higher for lactating
than for ron-lactating cows (l'eville and licCullough, 19€9).
Daily TIi! reguirements for an average milking 1000 1b. cow are
11 to 12 1bs. ard increase to 14 1bs. at higher lactation levels
(FRC, 197£). Acdeguate protein levels (2 1bs. per day) have
also been sho'm to be importart during this reriod (Clantorn
and Zimmermar, 1970). Improver nutrition at this time can
result in »oor milk production with resulting low calf gairs
ard a lower percerntage of cows cyclirg and conceiving

Feriod twe extends 123 dars after reriod one and enrds

rg. The cow is declining ir lactation and surnort-
irg only 2 small fetus so rutriert demands are lower (10 to
12 Ibs. of DI and 1.5 lbs. of vrotein for a 1C00 1b. cov).
ihe cof also needs to be gainirg some welght to rrervare for

rore severe winter nonths and syrirg calving weight loss. Tew

rutrition ir this wreriod will rot adversely affect thre develor-
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Period three is the time following weaning when the cow's
nutrient needs are the lowest of the year. The main concern
is to maintain the growing fetus and levels of 7 to € 1bs. of
TDN and .5 to 1 1lbs. of protein are adequate for a 1000 1b.
cow. A cow in good condition can afford to lose 10 to 15 per-
cent of her body weight at this time.

Period four is the 50 days pre-calving and is a time of
increasing nutrient demaiids as 70 to 80 percent of fetal growth
occurs and the cow is preparing for lactation. Cows that are
in'thin condition or that have lost considerable weight should
be gaining weight during this time. Energy levels of 10 to 11
1bs. of TDI are necessary for 1000 1b. cows and protein needs
increase to 1 1lb. Underfeeding during this period can result
in lower birth weight of 6 to 8 lbs. but ease of calving is not
affected (Bellows et al., 1972). It has also been shown that
nutritional stress on the cow can produce early abortion and
problems with calf survival (Corah et al., 1974). Cow milk
production may also be reduced, which will affect later calf
growth. It has been shown by Wiltbank et al. (1962) that low
nutrition will lengthen the interval to first estrus.

Age of the female affects her nutrient requirements. Bred
heifers are still in a growing stage and should be fed sepa-
rately from mature cows to produce the necessary weight gains

Wiltbank et al., 1965). Energy needs vary with heifer size
and desired weight gain but range from ¢ to 12 1lbs. of TDI.

First-calf heifers also have higher energy requirements than
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mature cows after calvirg in order to start trem cyveling for
breedir.g.

A third fazctor affecting cow nutrient requirements is
condition or fleshiness. Cows in poor condition nmust receive
more feed than good condition cows of egual weight if the: are

1

to gain back to their optinum weight. This means that cow
rdition should determire the feeding levels even ir the n2in-
terance nericd. Fat covws mey be fed less and lose more weight
and still show comparable interval to first estrus and concer-
tion rate as thin cows that receive extra feed. Thus, it may
be necessary %o geparate cows by condition so that fat cows
are not overfed or thin cows underfed and nutritionally
stressed.

Requirements are also affected by cow size. Cows with
larger skeletal size or heavier weight in average condition
have higher requirements than do smaller cows. The enercy
requirernents for a dry pregrent cow of 200 lbs. and one of
1400 1bs. are 7 end 10.5 1bs. of TDIi, respectively. Differences
ir size would thus influence stocking rates on winter feeds
like crop residves and the rneed for supplementzl ernercy.

Gt

Hl
Q
H:

ferences ir mature covs are due ir vart to treed

differences. Zreed of tre cow also rlays a role ir nutrition

i
%

by ite effect on lactation levels. It has beer shorm trhas

dairy treeds used for calf troduction require 25 to 30 rercert

nore Feed to achieve con

Trivisk

|{j

arable rerroduction compared to
breeds (Tusby et al., 1¢7h). It is likely that sore of the

<ing, larger beef breeds zlso require 15 to 20
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~ercent more feed trar cmaller Zr
ence represenied by sone larger breeds is a faster rave of
growth and older chronological age for nhrsiological maturit:
which raises the nutriticnal requirements for groving heifers,
final influerce on cow nutrition is weather conditions.
Cor reauirenents are ircreased under severe veather cornditions.
“hen temrerzture drops belor ar arimal's thermal zone, arn ani-
mal's ret energy for maintenance increases, During cold,
ircreased intake deoes not full:s compensate for incressed nain-
tenance rneeds so the possibilities of weight loss are increased.
Severe weather, such as snovw, increases feed waste in many

systems so that more available nutrients sre recessary to insure

adequate intake.

1iILC AID CORI” CROP RISIDUES

Residue ¥Yields

Crep residues are a necessary by-product of grair oro-
duction and will be available for use by beef cattle as lorg
as grain is growm for humans and other monogastrics. It has
been shovm that 4C to 50 percent of the total corn rlant dry

retter and un to 40 -ercent of milo rlant dry matter is left

1972). This comrares teo 1.25 %o 2.5 %tons per acre for milo



stover (Varderlin et a2l., 1974; artin et 21., 197%). To trans-
d

into grazirg davs, 1t has been estimated ihz

residue from a 100 Lushel corn cror yields £0 to 1C0 cdavs of

grezing at 2 acres per cov (Vetter ard Avres, 1973).

Varderli= et a2l. (197L) irvestigated nilo stover vields

at both early (32 moisture grain) ard late (157 moisture grair)

-

rarvesting dates and found no sigrificant decreases in silaze
tonage. In some cases, late harvest gave higher yields due to

ef

(1)

late branch growth before z killing frost. The fact trat 1:

rercentage in the stover has been found to change from only

35 percent of the stover to 28 percent makes its dry matter

yields fairly constant (Vetter, 1973). Some losses occur in
dry matter :rields 30 days or more after a killing frost
according to Iowa work (llartin et al., 1974). Although corn
stover usually has higher yields at harvest than milo stover,
it declires more with time (Perry et al., 1973). This is due,
in part, to a greater rercentage of corn stover dry matter
corrtent in the leaves. Vetter (1973) states that leaf loss
can be up to 50 percent as kerrel moisture decreases only 5
percent.

Altrough charges in leaf content affects the nutritive
value to some degree, crude r»rotein levels in both corr ard
milo stover rermairs fairly constant over time. Crude rrotein
ir. corr stover has been found to range from 2.1 to 5.5 percent,
with ar averzge valus of 4 vercent (Vetter, 1973). I'ilo stover

crude nroteir was sho'n by Vanderlin et 2l. (1974) %o rance

ron 4.5 to 1C.¢ rercent, The conmrosition of milo stover is



20

Milo stover has a moisture content of 50 to 70 percent
(Vetter and Ayres, 1973), making it ideal for ensiling. Corn
stover moisture is generally 30 to 50 percent which is too low
for ersiling. However, Albert et al. (1967) found that early
harvesting and fine chopping directly behind the combine
provided a palatable corn stover silage. Harvesting high
moisture corn provides a higher moisture corn stover. A common
rule of thumb is that two times the corn grain moisture
equals the corn stover moisture (Vetter, 1973).

Percent dry matter of crop residue increases with time
after harvesting, while the digestible dry matter decreases
due to leaching and decay, particularly of the cellular contents
(Perry, 1973). This decreasing digestibility is also due to
leaf losses. DNormal lignin content of both corn and milo
stover is about 10 percent which becomes a greater portion of
the remaining stover with time (Vetter, 1973; Smith, 1976).

In vitro dry matter digestibility for milo stover has been
repﬁrted at 53 to 54 percent by Vetter and Ayres (1973), 27

to 46 bﬁ Vanderlip et al. (1974) and 37 to 39 (late harvest)
and 47 to 48 (early harvest) by Ferry, (19?3). Corn stover
digestibilities are generally higher than milo stover at 36

to L4 percent (late harvest) and 49 to 54 (early harvest) from
Perry (1973) and 51 to 67 percent from Iowa work (Vetter and

AyreS, 1973) -

LKutritive Value and Animal Ferformance

Crop residues are characteristically high in bulk, low
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in palatability ard limited in content of available energy ard
protein. BOlsen.EE E}‘ (1975) determined that forage sorghunm
silage as a feed for growing heifers had a significantly higher
feeding value than milo stover silage or milo stover pellets.
This agrees with work by Colenbrander et al. (1971) who found
that corn stover silage could be used in rations for dairy
heifers only if additional energy is supplied. Brethour and
Duitsman (1975) in a trial with growing steers fed milo stover
silage, concluded that it had only 42 percent the value of
forage sorghum silage for growth.

The requirements of a 1000 1b. dry pregnant beef cow are
15 to 16.5 1bs. of dry matter consumption providing at least
8 to 9.5 1bs. of TDN (NRC, 1976). Corn and milo stover dry
matter intake will range from 18 to 20 1lbs. (Albert, 1971).
In vitro digestibility values of 45 to 60 percent for corn
stover and siightly lower values for milo stover (YJard and
Gilster, 1975) at 18 to 20 1b. intake level indicate that these
crop residues can supply adequate energy for cow maintenance
rations.

Work by licKee et al. (1975b) demonstrated that cows from
5 months to 3 weeks precalving could be successfully maintained
with milo stover silage when only supplemental mineral and
vitamin A was added. After 2 years research, they concluded
that milo stover had 85 to 90 percent of the maintenance value
of forage sorghum silage. This agrees with Arizona work (Taylor
et al., 1975) which found milo stover fed with 1.5 1bs. cotton

seed meal per day to be adegquate in maintainirg dry pregnant
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with corn stover silage Ted over

D

a2 3 year ~erlod to ron-lzctatirng cows in drylot showed sz2tis-

factory verformarce., The £5 percert moisture corn stover silzge

was similer in »alatability to corn silage and was fed daily
2d libitun 2% 50 to €0 1bs. (as fed)., Iowa work (Ritter et al.,
197€; Tetter and Zurroughs, 1975) has also demonstrated that
corn stover stacks and silage zre more tran adequate for cow
rmairntenance. Corn stover silage from high moisture corn, with
a TDI) value of 53 to 54 percent, fed to cows for 2 months =re-
caiving »roduced 64 1bs. of gain. Cther cows in mid-gestatien

g mild winter recesived only a protein and mineral sun-

1
0a

during

plenert and good gquality stacked corn stover and registered

m

atisfactory gains. Good corn stover silage nmay offer advan-
tazes over whole plart corn silage in that limit feeding is

not necessary to keen cows from becoming over-conditioned
(Vetter and "eber, 1971).

110 and corn residues, though able to suprly maintenance
erergy needs for mature covws, must be gupplemented for lactatinz
cows or vovrger heifers (Vard and Gilster, 1975). At the lleade,
llebraska station, covs were Ted stacked milo and corn stover
during early lactation with 4 1bs. of corn. The vorkers con-

cluded that the Iereford-Angus cows needed an zdditicrnzl & 1lbs.

ir. thelr weight durirg this reriod.
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Smitn (1976), feedirg lactzting covs corn stover silage from
high moisture corn found that no additionzl encrgy vas neces-
sary but increased the mrotein level from .5 1lb. %o 1.5 1bs.

during lectation. ‘'fard (1972) compared rregrnant heifers
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receiving corn stover silage, 1 1lb. of corn and 1.25 1bs. of

L0 percent protein to heifers fed hay and wintered on grazed
stover. They found the silage-fed heifers gained .68 1bs. daily
while the other heifers stayed at constant weight. Iowa work
has also shown that bred heifers of 15 to 17 months, grazing
unsupplemented residues, have more difficulty meeting their
requirements than older cows with only maintenance needs.

The amount of supplemental energy needed is affected not
only by the animal's requirements but also will vary by the
severity of the weather and the nature of the residues. The
greatest feeding value for grazing, is in the first two months
(Ward, 1973), the period with the most grain and the least
stover trampling. This factor, along with winter severity and
greater cow gestation requirements increases the possible need
for supplemental energy and other nutrients, such as protein.

It is believed that milo stover, with a protein value of
6 to 7 percent, will generally meet the requirements of pregnant
cowé. Grazed corn stover, with a 3 to 5 percent protein content,
is alsoAusually adequate for cow protein needs during the first
30 days when grain is still present (Minyard, 1975; Ward and
Gilster, 1975; Vetter and Weber, 1971). 1In general, when
feeding corn residues to the gestating cow, at least .5 1bs.
of crude protein should be supplemented (Ward, 1972; 1973;
Albert, 1971). This level might need to be increased depend-
ing on snow cover, quality of the forage and the cow's stage
of production. ILactating cows on corn residues have been

successfully maintained with 1.5 to 2 1bs., of protein supplement



nd 2 to 3 1bs. of corr zrain (Snith, 107&; Smith et 2z21.
> & Sl

“nile firet ard zecond czlf heifers have been shorrm +to

b
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reguire toth higher winter nroteln and energy levels thern
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mature covs for accentable revresding (Finney et al.

wiltoar: et 21. 1¢45), lov levels of rrotein (607 of I'RC) for

mature covs actually imrroved rmercernt call cror and lifetine

o R}

calf veight per cowr. Iowa work (“eber and Vetter, 1974) with

ct
@

cows grazirng corn stover, however, indicates that adequa

protein levels nust be mairntained. Cows on low protein (3.17

-
v

vefore calving and 7.97 after calving) had greater veight loss
and poorer renroduction than cows on average or high rrotein.
2oth average a2nd high levels of natural =oroteir outrerforned
average and high levels of rrotein furrished by urea. The
average levels were 6.4 percent (rre-calving) and 10.9 percent
(post-calving) while the high levels were 11.8 and 13.1 wmercen

The possible superiorit

b
i3
= v

> of natural protein to non-rrotein
nitrogen may ve due to borderline energy availabili

residues and is indicated by other work (lamm et al. 1975;

G ) S L 3 =
vevter antd o«

tte

ct

tter, 1975; Tard arnd Gilster, 1%75).

trer ruirients that skhould be ineluded in crop residve
suppleﬁen%s irnclude vitamin A, calciun, rhosrhorus and Iracse
nirerals., Vitanin A is usvally considered to be the only

linmitirg vitamir in cro-residue ard can be fed in the su-rle-

mert at 20,000 I.U. and EC,000 I.7. during gestatior and

=
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residues butl is not gererally ircluded in supvlenment recommen-
vard, 1075), Thosthorus has been shown tc be the

1 in both corr and milo residues and should
be sunplanmented nearly to requirerment (llartin et 21., 1974;
Vetter and Ayres, 1973). These workers have also shovn corr
residves to be slightly limiting in cealeiunm and sulfur level
Tor the dry beef cow. Illost trace nirerals are shorm to be
adeguate in laboratory arnalyses but their availability and trat
of calcium is guestioradle. A tynical recommerdatior. for toth
corn ard milo residues is 2 free choice mineral that includes
trace minerals and suvlfur. Calcium and phognhorus should be

fed in a ratio of 1:2 and 1l:1 for gestating and lactating covs,

rescectively.

lethods of Ilarvestirz Crom Residue

There are four common nethods of utilizing crop residues:
(1) grazing; (2) baled or stacked dry stover; (3) ensiled
stover and (4) corn husklage or milo tailing dumms.

The most cormmon and perhavs most flexible nmetrod of
utilizirg cror residues is grazing during the fall and early
winter months. In Iowa {Vetter and Jeber, 1971) it hras been
estimated that stover from 100 tushel corn will provide 70 to
1C0 grazing days at a stockirg rate of 2 acres rver cow. Iiilo
stover has been estirmated to rrovide €5 cow days per acre
). During the early days of grazirg, cow
recuirements are easily met because of the =»resence of grain

and other more digestible residues which are the first to be
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selecved. This leaves voor guality stover as cold weather

arnroaches and requirerents go up. Grazirg, hovever,

b}

has beer
Tound to be thrhe least cost, highest rrofit system for most nro-
ducers (Fowell =t 21., 1975), ther linitations ireclude hin-
drances of severe "vinter weather, the elinminaticn of fall

tillare ard tre inefficisncy of grazirg, which gleans only 10

P 4
u

A% ]

D

0 nt of available corn stover dry natter (Vetter and

0 rarc

“Jeber, 1971). ililo stover grazing is nore efficient because

of the leaf distribution and standing abilitiy of the stall:, so
that 50 to £0 percent is utilized. Ilartin et a2l. (197%) found
that cows and bred heifers grazing nilo stover with field

stored dumms were nmaintained more successfully than cow

Il - 2

grazing corn stover with field stored dumps and stacks fed dur-
ing excessive snow cover.
Grazing of cror resicdues with field stored husklage or dry

stacks cen elininate some of tThe nroblems of winter grazing
by ””OVlle" rutritionally adequate and accessible feed ir any
weather zccordinz to Vetter and “eber (1971). Access to the
stacks cshould be controlled to mrevent excesgive waste and %o
reouraze grazirg in normal weather, A disadvantage of field

te. Estinates of Zron
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20 %o 45 mercent waste have been made for large nackages fed

n the ground without feeding varels (Goodrich et 2l., 1975;
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Smith %t 21, f1975) fourd that large bales or stacks cshould
be made vhren stallk moisture cortert is less than 35 rercent

L

to mirinize nmold. Tigh moisture contert also ray cause thre

rackagzes to frezeze in sub-zero weather, lartin et sl. (1974)
found that milo stover molsture was rnever low erough during
the winter tec makXe larse bales and corcluded that this systenm
would not work under norral Iowa corditions. This same high
moisture contert of 60 to 75 npercent allowed these vorkers to
make good milo stover silage. Smith et al. (1975) fourd ideal
moisture levels for corr stover silage to be 50 toc 70 vercert,
vhich mear.t that chonping should be done shortly after grain
removal for adequate moisture. They concluvded that a feedirg
syvstem using corr. stover silage is more dependable thar a dry
harvested stover system because tre silage is made in the fell
ur.der nore devendable arnd favorable weather conditions. They
fourd no difference between the chemical comvosition of corn
stover silage and dry stacks vher rarvested at similar dates.

I"ineral leachirg and lower digestibility occurred in stover

rarvested later in the winter.

Feeding trials with corr stover silages and dry harvested
stacks generally rave shovm corn stover silage to be suverior

over dry stacks for cow mzirterarce. Utilization of stover
stacks has beer found %to range from 85 to 85 percent of tre
harvested material (Ulirnyard, 1975) while corn stover silaze
feeding losses are lower. "hen corn stover is finely crorred

at optimum moisture content, dry ratter initake ard digestibil-

ity are hrigrer thar for dry stacks and the sroilage vroblen
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is not as great. Vetter and Ritter (1975) compared: (1) cows
fed dry harvested corn stover under zero grazing conditions

on stover; (2) cows in drylot fed ground harvested stacks and
(3) cows grazing corn stover with field stacks. Cows on all
treatments lost weight in the severe winter. The stover grazing
treatment performed the best but the drylot cows showed the
least periodic weight change. They concluded that the harvested
stover for zero grazing and drylot did not support adequate
performance., Iowa work with corn stover silage though under
less severe weather conditions, has shown satisfactory results
(Vetter and Burroughs, 1975).

Purdue research (Smith et al. 1975; Smith, 1976) has found
corn stover silage to provide superior cow performance compared
to dry harvested stover stacks. The stover silage was made 1 to
3 days after high-moisture corn harvest while the stacks were
not put up until December. The average stack dry matter value
for each year of the trial was 66 and U4 percent. Cow average
daily gain was .29 1lbs. and .11 1bs. for corn stover silage
and dry stacks, respectively. Calf gain was 1.33 1lbs. for
silage compared to 1.00 1bs. for dry stacks. The first year
the stacks were fed with a hot wire which limited intake but
the worker reported improved consumption using feeding panels
the second year. Cows fed dry stacks and 1 to 2 1bs. of 35
percent natural protein did not perform adequately until 9 1bs.
of mixed hay was added. Fifty 1lbs. of corn stover silage plus
.5 to 1 1bs. of protein supplement supported acceptable dry

cow performance and 60 lbs. of corn stover silage, 2 1lbs., of
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corn and 2 1lbs. of supplement supported acceptable lactating
cow performance.

Economics and flexibility must also be considered in com-
paring residue harvesting systems. Crop residues removed from
the field have soil fertility value that must be replaced and
even grazing crop residues may not be profitable for every
operation (Henderson, 1973). According to Powell et al. (1975),
after grazing the least cost--highest returning method of
utilization is to feed stover stacks in combination with hay.
Feeding hay alone, or feeding dry corn stover plus supplemental
protein and energy or feeding corn silage are similar in cost.
Petritz et al. (1975) stated that a Foster dump system for
husklage or tailings is not profitable to add to a grazing
system for 75 cows or less. They believe that large package
stacks and bales are not practical at present for less than
100 cows., Costs of the mechanization necessary for stover silage
would limit most operators unless the equipment could also be

applied to other uses.
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SUMMARY

Four maintenance trials for beef cows were conducted to de-
termine the feeding value of dry harvested milo stover (MSB),
milo stover silage (MSS), forage sorghum (FSS), and an alfalfa
hay-wheat straw mixture (AS) and to measure performance of cows
grazing milo stover and supplemented with different sources of
protein. Trials I and II were conducted during the winter of
1975-76; trials III and IV, during the winter of 1976-77. A
fifth trial during the summer of 1976 studied the effects of
various management practices on the performance of calves and
dams confined to drylot.

In trial I, one hundred two drylot cows were fed MSB, MSS
or FSS in an 83-day trial. Cows were fed to meet NRC main-
tenance requirements and received .57 kg protein supplement daily.
Cows fed FSS gained more weight and condition than cows fed MSB
or MSS. Cows fed MSS lost weight the first 53 days but gained
weight the final 30 days when silage intake was increased. Cows
fed MSB gained weight the first 53 days but lost weight and con-
dition the final 30 days due to a sharp decline in dry matter
intake. Cows fed MSB had lighter calves than cows fed MSS or
FSS. |

In trial II, 63 cows grazed milo stover for 53 days to com-
pare four protein treatments: no protein supplement; .91 kg daily
of a 16% natural protein cube supplement; 16% non-protein nitro-
gen liquid supplement or 18% non-protein nitrogen liquid supple-

ment. Both liquid supplements were fed free-choice. Cows re-
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ceiving no protein or the natural protein cube gained weight
and lost less condition than cows receiving either liquid sup-
plement.

Ninety drylot cows were fed MSB, MSS or AS for 61 days in
trial III. Cows were fed to meet NRC energy requirements but
no supplemental protein was fed. One-half of the cows in each
forage treatment received additional energy during cold stress
conditions. Cows fed MSS or AS gained more weight and condition
than cows fed MSB. Feeding additional enérgy during cold stress
increased cow weight gains.

In trial IV, 40 cows grazed milo stover for 61 days and
received no protein supplement or .91 kg daily of 16% natural
protein cube supplement. Cows fed the natural protein cube gained
more weight than non-supplemented cows.

In trial ?, 125 calves were confined in drylot during a
107-day trial to compare: calves weaned at 50 (+25) days of age
(EW); nursing calves receiving a creep (C) and nursing calves
with no creep (NC). Within each group, calves were further divided
into three subtreatments: implanted with Ralgro once; implanted
with Ralgro and re-implanted 60 days later and ncon-implanted.
Total gain was highest for EW calves and lowest for NC calves,
EW calves consumed twice as much creep as C calves. Implanted
calves gained more weight than non-implanted calves but the num-
ber of times implanted did not affect gain. Dams of EW and C
calves gained more weight and condition than dams of NC calves
and more dams of EW calves cycled early in the breeding season

than dams of C or KC calves.
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EXPERIMENTAL PROCEDURE

Cow Maintenance Trial I: Winter, 1975-76

The objective of this trial was to compare the feeding wvalues
of dry harvested milo stover, milo stover silage and forage sor-
ghum silage.

.Milo stover and forage sorghum silage were harvested after
a killing frost in October, 1975 with a self-propelled forage
harvester equipped with a 3.7 m cutterbar and a 5.06 cm recutter
screen., Milo stover silage was ensiled in a trench silo; for-
age sorghum silage, in a 3.1x15.2 m concrete silo. Dry milo
stover was harvested in late October with a Hesston Stakhand
10 (stack weight, 908 kg) and a Hesston 5600 baler (bale weight,
545 kg).

One hundred two mature cows in mid to late gestation and
confined in drylot were used in the 83-day trial (November 20,
1975 to February 12, 1976). Cows were allotted within breed
by weight and condition score to a 2x3 factorial design. Breed
treatments were Simmental x Hereford and Hereford, and the for-
age treatments were: (1) dry harvested milo stover (MSB), (2)
milo stover silage (MSS) and (3) forage sorghum silage (FSS).
The six pens ranged in area from 1700 to 2500 m2 and bunk space
varied from 18 to 27 m per pen. MSB was fed ad 1ibitum with
collapsable feeding panels. FSS and MSS were estimated to be
67 and 57% total digestible nutrients (TDN), respectively, and
were fed to meet NRC (1976) maintenance energy requirements.

All cows received protein supplement (table 1) daily: .57 kg
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Table 1. Composition of Cow Supplements Fed
in Trials I, II, IV and V

% as-fed basis

Ingredient Trials I and V Trials II and IV
Soybean meal 53.5 15.0
Milo, rolled 2L.6 54,9
Molasses 2.0 7.5
Vitamin A premixl 3 el
Dehydrated alfalfa - 20.0
Dicalcium phosphate - 2.5
Pellet binder - : +05
Salt 10.0 -
Bone meal 6.7 -
Trace mineral 1.0 | -
Urea 3.2 -

lPremix provided 9,080 (I and V) and 13,620 (II and IV) I.U,

of vitamin A/cow/day.
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the first 53 days and .68 kg the final 30 days. All received
+91 kg of corn daily the first 20 days.

All weights were taken after cows had gone 15 hours with-
out feed., Condition scores were average visual appraisals by
three persons using a range from 1 (extremely thin) to 10
(extremely fleshy). Samples of the forages were taken weekly
for dry matter determination and adjustments were made in amounts
fed when more than two percentage unit change occurred. Prox-
imate analyses for each forage were determined using A.0.A.C.
{(1970) methods.

Statistical analyses of the data were by least squares
analysis of variance with unequal subclass procedures (Kemp,
1972). Duncan's Multiple Range Test as described by Steele and
Torrie (1960) was used to determine differences between treat-
ment means. Analysis of variance tables for data reported

appear in the Appendix.

Cow Maintenance Trial II: Winter, 1975-76

The objective of this trial was to compare the performance
of cows grazing milc stover and supplemented with three differ-
ent sources of supplemental protein.

Sixty-three mature Hereford cows in mid to late gestation
were allotted by weight and condition score to compare: (1)
no protein supplement, (2) .91 kg daily of a 16% natural pro-
tein supplement (table 1), (3) 16% protein liquid supplementa

aSupplement contained Starea and was an experimental mixture
provided by the Department of Grain Science and Industry,
Kansas State University.
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and (4) 18% protein liquid supplementb. The natural supplement
was fed as a 1.9 ¢m cube and both liguid supplements were fed
free-choice in commercial lick tanks.

The treatment groups grazed 94 acres of milo stover which
had been divided into four equivalent areas. No mineral was
supplemented. The 53-day trial began November 20, 1975 and
ended January 12, 1976. Initial weights were taken after cows
had gone 15 hours without feed; final weights were taken immed-
iately after cows were removed from milo stover. Condition
score and statistical analyses were determined by procedures

described in trial T.

Cow Maintenance Trial III: Winter, 1976-77

The objectives of this trial were: (1) to compare the feed-
ing values of miloc stover silage, dry harvested milo stover and an
alfalfa hay and wheat straw mixture and (2) to determine the
need for additional energy for maintenance during cold stress.

Milo stover silage was harvested and ensiled in October,
1976 as described in trial I. Dry milo stover was harvested
in early November with a Hawk built 580 baler (bale weight,

658 kg) and a Vermeer baler (bale weight, 545 kg).

Ninety mature cows (Simmental x Hereford and Hereford) in
mid to late gestation were allotted by weight, condition score,
breed and calving date to six treatments: (1) dry harvested
milo stover (MSB), (2) dry harvested milo stover plus additional
energy during cold stress (MSB + E), (3) milo stover silage

(MSS), (4) milo stover silage plus additional energy during

bSupplement contained urea and was provided by a commercial

[aFatubal-Rakhig
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cold stress (MSS + E), (5) 33% alfalfa hay and 67% wheat sfraw
hay (AS) and (6) 33% alfalfa hay and 67% wheat straw hay plus
additional energy during cold stress (AS + E).

The 6l-day trial began December 2, 1976 and ended February
1, 1977. All forages were assumed to be 50% TDN. Cows receiv-
ing MSS, MSS + E, AS, and AS + E were fed at NRC (1976) mainten-
ance energy requirements. MSB and MSB + E were fed ad libitum
in collapsable feeding panels.

Additional energy for maintenance during cold stress was
supplied by corn grain fed when effective temperature dropped
below the cow's critical temperature (the value below which
additional heat must be produced to maintain internal tempera-
ture). Effective temperature was determined daily using a 7 a.m.
dry bulb temperature reading and the average wind speed over the
previous 24 hours. Critical temperature was estimated to Dbe
-1.11 C. An additional 1.8% of recommended NRC (1976) energy
‘intgke was added for each degree drop below critical temperature
(table 2).

Protein was not supplemented but all cows had access tfo
a 50% dicalcium phosphate, 50% salt mixture. Cow weights and
condition scores, forage analyses and statistical analyses were
determined by procedures described in trial I. Van Soest
analyses (Goering and Van Soest, 1970) were also determined

for samples of each forage.

Cow Maintenance Trial IV: Winter, 1976-77

The objective of this trial was to evaluate the need for

supplemental protein for cows grazing milo stover.



Table 2. Energy Additions in Trial III

Increased NEm During Cold

Insulation Weight . Fed1
C/Kcal/mz/day kg % Inc/c
.010 3.72
015 2.48
.020 koo 1,86
.025 1.49
.010 3.60
<015 2.40
.020 500 1.80
.025 1.44
Additional Energy Supplied by Corn
Effective Temperature Corn/15 Cows (kg)
-1.11 or above 0
"3-89 3-2
-6.69 6.4
"9-4"‘]’ 9.5
-12.22 12.7
-15100 15.”
_l7l78 ' 18l6
"20.56 2108
-23.33 25.0
-26.11 28,1
-28.89 31.3

-31.67 34.5
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Forty mature Hereford and Simmental x Hereford cows in mid
to late gestation‘were allotted by weight, condition score,
breed and calving date to compare: (1) no protein supplement
and (2) .91 kg daily of a 16% natural protein supplement fed as
a 1.9 cm cube (table 1). The two groups receiving protein supple-
ment were each allotted to 15 acres of milo stover; the two non-
supplemented groups each grazed 20 acres of milo stover. Esti-
mated stover yields were lowest in the fields grazed by the
non-supplemented cows. —

The 61-day trial began December 2, 1976 and ended February
1, 1977. All cows had access to a 50% dicalcium phosphate,

50% salt mineral mix. Initial and final weights were taken as
described in trial II. Condition score and statistical analyses
were determined by procedures described in trial I. Van Soest
and proximate analyses were determined for samples from each

field.

Early Weaning Trial V: Summer, 1976

The objectives of this trial were: (1) to compare the per-
formance of calves weaned at 50 days of age to nursing calves,
with or without access to creep in drylot, (2) to compare perform-
ances of calves receiving one or two implants of Ralgro to non-
implanted calves and (3) to evaluate calf treatment effects on
dam performance.

Ninety calves (avg wt, 57 kg) from Hereford dams sired by
Charolais, Angus and Hereford bulls and 35 calves (avg wt, 71
kg) from Simmental x Hereford dams, sired by Simmental bulls

were used in the 107-day trial (May 10, 1976 to August 25, 1976).
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All calves were born in drylot and were allotted by age, sex
and breed among three treatments: (1) calves weaned at 50
(+25) days of age (EW), (2) nursing calves receiving a creep
(C) and (3) nursing calves with no creep (NC). Within each
group, the 90 calves from Hereford dams were further divided
by weight and age into three sub-treatments: (a) calves im-
planted on June 11 with 36 mg Ralgro, (b) calves implanted May
10 with 36 mg Ralgro and re-implanted 60 days later and (c¢)
non-implanted calves.

Calf dams were maintained in drylot and allotted to six
lots according to calf treatment with Simmental x Hereford and
Hereford cows grouped separately. When cows were allotted,
weight and condition score were determined as described in trial
I and were similar within breed groups. Calves were weighed
monthly (5 times) without removal from feed or water.

Early weaned calves were housed indoors in pens of nine
calves with access to a starter creep (table 3) which contained
3.6.Mcal digestible energy (DE) pef kg. At 18 days post-weaning,
calves ﬁere moved outside and at 50 days post-weaning were shifted
gradually to a standard creep containing 3.35 Mcal DE per kg
(table 3). Nursing calves fed creep had access the entire 107
days to the standard creep. Early weaned calves were fed 2.7
kg of native grass hay per calf daily during the final 30 days.

Calf dams were fed three different silages (table 4), rolled
milo and a protein supplement (table 1) to meet NRC energy and
protein requirements. Cows whose calves were not fed creep

received approximately 1.5 kg additional TDN from silage the
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Table 3. Composition of Creep Rations for Nursing
and Early Weaned Calves in Trial V

% as-fed basis

Ingredient Starter creep Standard creep
Rolled oats 21.1 65.7
Rolled corn 35.9 18.5
Dehydrated alfalfa - L.7
Calf Mannal 14.8 -
Wet molasses 3.1 3.1
Dicalcium phosphate «5 -
Limestone «5 -
Soybean meal 21.1 h,2
Dry molasses - 2.6
Premix2 1.1 -
Salt 1.1 oD
Aureo-10 .7 o7

1Calf manna milk replacer manufactured by Albers Milling Co.

2Premix kg per 454 kg: SBM, 202; ground oats, 201, vitamin A,
15; Auremycin-10, 13.5; trace mineral, 22.7.
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Table 4. Analysis of Forages Fed Dams in Trial V.

Dry Crude Crude Ether Estimated
Silage matter (%) protein fiber extract Ash DE (Mcal/kg)
% dry matter basis
Forage sorghum silage 35.0 7.6 25.0 1.9 8.1 2.95
Straw-alfalfa silage 52.0 14.2 32.8 2.9 13.3 2.34
Straw-excreta silage 32.0 13.2 26.7 3.1 15.3 2.42
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RESULTS

Cow Maintenance Trial I: Winter, 1975-76

Results of the forage analyses are shown in table 5. Cow
performance data for trial I are presented in table 6. Cows fed
MSB and FSS gained more weight (P<.05) and condition (P<.05)
than cows fed MSS the first 53 days. The amount of MSS fed during
the last 30 days was increased to compensate for weight lost
during the first 53 days. Dry matter ad libitum intake of MSB
tended to decrease as time increased. Cows fed FSS gained more
welght (P<.05) and condition (P<.05) than cows fed MSB or MSS
at 83 days. Breed did not affect weight gain or condition score.
Calf birth weights were less (P<.10) for cows fed MSB than for
cows fed FSS or MSS. Of cows remaining in the herd the follow-
ing summer, fewer cows fed MSB cycled in the first 30 days of
the breeding season than cows fed FSS or MSS but the difference

was not significant.

Cow Maintenance Trial II: Winter, 1975-76

Cow performance data are shown in table 7. Mild weather
prevailed during the trial but snow cover one day necessitated
feeding 182 kg of wheat straw hay to cows in each treatment.

Cows grazing milo stover and receiving natural protein supplement
gained more weight (P<.05) than cows receiving the two liquid
supplements. Cows fed the 16% protein liquid supplement lost
more weight (P<.05) than cows fed natural protein supplement or
no protein supplement. Cows fed natural protein supplement or

no protein supplement lost less condition (P<.05) than cows fed
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Table 5. Analysis of Forages Fed in Trials I, III and IV

Dry Acid True
matter Crude Crude Ether detergent crude
% protein fiber extract Ash fiber ©protein Ca P

% dry matter basis

Trial I
Milo stover bales 64.0 5
Milo stover stacks 65.0 5,
Milo stover silage 30.0 5
Forage sorghum silage 29.0 7

HENN
oEFoN

Trial III
Milo stover bales 75.0 el 33.1
Milo stover silage 38.0 8.0
33% alfalfa + mqm

wheat straw’ 90.0 8.3 37.4 1.8 9.3 49.5 4.8 .60 .17

o
N E

]
Oo\n
=&

56.5 3.1 .37 .14
38.2 5.0 .39 .25

Trial IV
Milo stover (15 acre fields)
leaves -
stalks -
Milo stover (20 acre fields)

b 17.1 66.9 56 14
3

leaves - 6.
5

m .

12.3 56.0 .6 .30 .10
6
1l

2
3
12.6 57.2 3.
10.5 50.9 2

o EF
wnE W\

2.
1.
2,
1.

oo FO

stalks -

Wl W

L H .HH

Homwnch&mm from separate analysis of alfalfa and wheat straw.
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Table 6. Performance of Cows Fed MSB, MSS, and FSS5 in Trial I

1

Forage treatment and breed

Milo stover wmwmmw Milo stover silage Forage sorghum silage
H SXH H SXH H SXH
No cows 16 18 17 17 17 17
Initial wt, kg 458 532 456 532 460 532
Initial condition 5. 51 5.72 5.46 5.70 5.45 5. 76
First 53 days
Dry matter intake, kg 10.7 11.0 6.9 Tad 6.1 6.3
Wt change, kg 10.9 . 10.7 -35.1 L —39-4 3.8 o .4
Breeds pooled 10.8 -37.4 2.1
Condition change .08 " .05 -.67 b -.61 .20 a ~-.04
Breeds pooled .06 ~-.64 .08
Final 30 days
Dry matter intake, kg 8.4 8.4 9.4 2 5.3 5.5
Wt change, kg -14.6 -16.5 3542 16.7 18.4 16.5
Condition change -.48 -.60 .03 .21 o B .06
Total 83 days
Wt change, kg ~Bw T b 5.8 .1 b -22.7 22.2 & 17.0
Breeds pooled -4.7 -11l.3 19.6
Condition change -.40 b -.55 -.64 b -.40 .07 = .02
Breeds pooled -.47 ' -.52 -.04
Calf birth wt, kg 28.9 c 37.4 34.8 4 38.3 34.7 g 39-0
Breeds @Oowmmp wu.wm wm.mm wm.mm
% cows cvcling 82.8 90.9 93.3

a,b
c,d._

1
3
4

Values are least square means

2

Least square means with different superscripts differ significantly (p<.05).
Least square means with different superscripts differ significantly (P<.10).
H=Hereford; SXH=Simmental X Hereford

For dry stacks, disappearance is assumed as intake (waste estimated at J0-15%).

Represents % of cows remaining in herd that cycled from May 20 to June 20, ]976.
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Table 7. Performance of Cows Grazing Milo Stover and Supple-
mented with Different Protein Sources in Trial IIl

No protein 16% natural 16% NPN 18% NPN

Item supplement protein cube liquid 1liquid
No cows 16 16 16 15
Supplement dry 2
matter intake, kg -~ .82 5 J: s &
Initial weight, kg U448 452 451 470
Weight change, kg ~2.02P 6.7% -7 &0 —10.6bc
Initial condition 5,56 5.63 5.4 5,87
Condition change -.61a -.36a —1.06b -l.O?b
a,b,c

Means on the same line with different superscripts differ
significantly (p<.05)

1Values are least square means

2Estimated from tank measurements
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the two liquid supplements. There were no significant effects

on calf birth weights or cow rebreeding the following spring.

Cow Maintenance Trial III: Winter, 1976-77

Results of the forage analyses and cow performance data
are shown in tables 5 and 8, respectively.

With energy treatments pooled in each forage group, cows
fed MSS and MSS+E and cows fed AS and AS+E gained more weight
(P<.05) than cows fed MSB and MSB+E. Cows fed MSS and MSS+E
gained more condition (P<.05) than cows fed AS and AS+E and both
cow groups gained more condition (P<.05) than cows fed MSB and
MSB+E. Simmental X Hereford cows gained more weight (P<.05)
and lost more condition (P<.05) than Hereford cows.

Corn was fed to energy adjusted cows for 43‘days during the
61-day trial. Total corn intake was 14.0 kg per cow. Cows fed
additional energy during cold stress gained more weight (P<.05)

than cows fed to NRC energy requirements.

Cow Maintenance Trial IV: Winter, 1976-77

Results of the forage analyses and cow performance data
are shown in tables 5 and 9, respectively.

Cows supplemented with 16% natural protein while grazing
milo stover gained more weight (P<.05) than cows receiving no
protein supplement. Protein treatment did not affect condition
score. Simmental X Hereford cows gained more weight (P<.05)
than Hereford cows but gained less condition (P<.05).

During seventeen days of snow cover in January, 552 kg of

wheat straw hay was fed to each of the four cow groups.
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Table 8. Performance of Cows in Trial IIT

Forage and energy Initial Initial Dry matter Wt change Condition
treatments No cows wt, kg condition intake, kg kg change
MSB

NRC L5 500 5.61 10.6 -31.4 -1.12

Ad justed energy 15 ko2 5.47 9.5 -23.3 ~1.05
MSS

NRC 15 512 5.47 7.9 6.2 27

Ad justed energy 15 524 6.10 7.9 16.6 .02
AS

NRC 15 525 5.63 7.9 4 I -. 24

Ad justed energy 15 511 5.53 7.9 21.7 -.16
Treatments pooled
MSB 30 ~27.4P -1.09°¢
MSS 30 10.8% 142
AS 30 18,57 -.21P
NRC 45 -6.1P .
Ad justed energy hs .82 -. %0
Hereford 48 -4, 6P -.142
Simmental X Hereford L2 ~3.82 -, 64P
a,b,c

Least square means with different superscripts differ significantly (P<.05) within a
factor group

lror M5B, disappearance is assumed as intake (waste estimated at 15%)
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Table 9. Performance of Cows Grazing Milo Stover in Trial IV

Initial wt Initial Wt gain Condition
Grazing treatment No cows kg condition kg change
16% natural protein 19 L58 5.17 51,42 L2
No supplement 21 490 5.60 3, 5P .342
Breed effects
Hereford 21 - - 28.7° .62
Simmental X Hereford 19 - - m.w.mm. .H.wd

m.demmd square means with

factor group

different superscripts

differ significantly (P<.05) within a
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Early Weaning Trial V: Summer, 1976

Calf performance data, calf and dam feed consumptions and
treatment effects on dams are presented in tables 10, 11 and
12, respectively.

Total gain was highest (P<.05) for EW calves and lowest
(P<.05) for NC calves (table 10). Implanted calves gained more
weight (P<.05) than non-implanted calves but no advantage was
shown for re-implanted calves over single implanted calves.

Dams of EW and C calves gained more weight (P<.05) and con-
dition (P<.05) than dams of NC calves (table 12). Dams of EW
calves gained less weight (P<.05) than C calf dams. Hereford
cows gained more weight (P<.05) and condition (P<.05) than Sim-
mental X Hereford cows. Simmental X Hereford cows with NC calves
lost more condition (P<.05) than all other cow groups. More
cows with EW calves cycled during the first 30 days of the breed-
ing season than either dams of C or NC calves (P<.05). Breed

did not affect cycling.
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Table 10. Performance of Early Weaned, Creep Fed, and Non-Creep Fed Calves in Trial <H
Calf treatments and dam dwomamw
Early weaned Creep fed Non-creep fed
Item H SXH H SXH H SXH
No calves 30 15 30 10 30 10
Age on test, days 50 50 L9 50 Lo L7
Initial weight, ke~ 56.8 73.5 56.8  70.8 58.1 69.0
Final weight, Wmu 175.2 209.3 170.7 196.6 106.7 125.8
Total gain, ke 121.52 114.7° bo.7¢
Daily gain, kg 1.14 1,07 L6
Implanting results AAOANH gain,
kg)
Single implant (94.7)2 121.9 115.8 46.6
Double implant (95.2)2 123.3 111.3 51.1
Non-implanted (88.0)° 105.1 113.4 6.7

1
2

Values are least square means

H=Hereford; SXH=Simmental X Hereford

uimwﬁ:am are actual values

b

Parenthesis values are pooled weaning treatments
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Table 11. Feed Consumption of Calves and Dams in Trial V.

Daily feed (kg, as fed) for calf treatments

Early Weaned Creep fed Non-creep fed
H SXH H SXH H SXH
UmEmH
Sorghum silage 15.9 18.2 18.2 22,7 18.2 22,7
Straw-alfalfa silage 7.1 8.3 8.4 12.4 8.4 12.4
Straw-excreta silage 15.6 17.6 227 21.0 27.3 24,7
. Milo? 1.8 2.7 2.7
Supplement L5 .68 .68
Avg DE (Mcal) 22.0 29.1 30.0
Calves
Starter creep 2.5 , =
Standard creep :.mu 1.9 -
Avg creep consumption 3.5 1.9 -
Avg creep DE (Mcal) 12.3 6.2 -
Dam + calf De (Mcal) 34.3 45.3 30.0
Total dam + calf DE
(Mcal/kg calf gain) 30.2 32.8 64.6
1

H=Hereford; SXH= Simmental X Hereford

2pctual levels changed during the trial; dry cows (.91-1.8); creep cows (1.8-2.7); non-cree

cows (1.8-3.6).

uoummw not fed until starter creep ended.
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Table 12. Performance of Dams for Calf Treatments in Trial V.

Calf treatments Initial wt Initial Wt change Condition % %
and cow breeds kg Condition kg change o%oww:mw oodomw<mam
Early weaned

Hereford 428 5.01 26.8 A48 100 86.0

Simmental X Hereford 509 6.22 19.5 -.12 100 81.0
Creep fed

Hereford 397 k.73 41.3 «55 B6.3 76,0

Simmental X Hereford 499 6.30 24.5 .12 81.9 80.0
Non-creep fed :

Hereford 429 5.21 18.7 .30 92.4 80.0

Simmental X Hereford L79 5.80 -11.0 -.99 78.6 80.0
Treatments pooled
Early weaned 23.2° .182 100.02 .
Creep fed 33.0, .u:d m#.wd -
Non-creep fed 3.9 -.34 85.5 -
Hereford wm.ﬂw .#mw mu.ﬂw -
Simmental X Hereford 11.1 -.33 86.2 -
a,b,c

factor groups.

Hﬁ cycling represents those cows observed in estrus May 20-June 20, 1976.

m& conceived is calculated from rectal palpation October 8, 1976.

Least square means with different superscripts differ significantly (P<.05) within
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DISCUSSION

Results of trials I and III indicated that cows were suc-
cessfully maintained with MSS. This agrees with research by
McKee et al. (1975b) and Taylor et al. (1975).

In trial I, weight and condition loss the first 53 days for
cows fed MSS appeared due to as overestimation of its TDN value;
thus not enough MSS was fed to meet maintenance energy require-
ments. Increasing the amount of MSS fed the final 30 days produced
weight gain.

Cows fed MSB in trial I gained weight and condition the
first 53 days but lost weight during the final 30 days. In trial
ITI, cows fed MSB lost weight and condition at both 31 days and
61 days. Cows fed MSB in trial I also produced lighter calves
and fewer of these cows cycled early in the breeding season.
Research by Bellows et al. (1972) showed a low plane of nutrition
during late gestation caused low calf birth weights and Wiltbank
et al. (1965) showed inadequate nutrition in late gestation
lengthened the interval to first estrus.

In trial I, poorer performance for cows fed MSB during the
final 30 days paralleled decreased dry matter intake. The appar-
ent decreased palatability could have been due to a loss of mois-
ture aﬁd increased mold in the MNSB as the winter progressed.
Crude fiber increased slightly and ether extract decreased with
time. Perry (1973) showed that digestible dry matter decreased

in crop residues due to decaying and leaching of cellular contents,
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Weight and condition loss for cows fed IMSB in trial III
may suggest a slight protein deficiency. These cows had a daily
crude protein intake of .38 kg compared to a daily requirement
of .49 kg (NRC, 1976). 1In trial III, milo stover was obtained
from two sources and ensiled had more grain than baled stover.
MSS had higher crude protein and lower crude fiber content than
MSB (table 5).

Results from trials I and III show superior performance
for cows fed MSS over those fed MSB. Minyard (1975) found a
higher dry matter intake and digestibility for corn stover silage
compared to dry corn stover stacks. Vetter and Ritter (1975),
Smith et al. (1975) and Smith (1976) showed corn stover silage
was superior to dry corn stover stacks for maintaining dry cows.
Smith (1976) reported that cows fed dry corn stover stacks with
supplemental protein did not perform adequately until 4 kg of
mixed hay was added.

Cows fed FSS gained more weight than cows fed MSS. This
was not expected because all cows were theoretically fed to meet
their maintenance energy requirements (NRC, 1976). McKee et al.
(1975b) concluded after two years of research that MSS had 85
to 90% the maintenance energy value of FSS. Proximate analyses
of forages fed in trial I show higher crude protein and lower ash
and crude fiber for FSS than for MNSS.

In trials II and IV cows fed a natural protein supplement
and non-supplemented cows had similar weight and condition changes.
These results suggest that protein requirements for pregnant

cows are met by grazed milo stover forage.
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Cows receiving natural protein cubes gained more weight
than cows receiving non-protein nitrogen liquid supplements in
trial II. Weber and Vetter (1974) found that average and high
levels of natural protein supplements for cows grazing cornstalks
gave superior performances over similar levels of urea supplements.
Other research (Vetter and Ritter, 1975; Ward and Gilster, 1975)
has indicated more efficient use of natural protein than non-
protein nitrogen by cows grazing crop residues., Cows in trial
IV gained considerably more weight than cows in trial II. If
less energy was available to cows in trial II than trial IV, this
may be one explanation for the poor utilization of the urea sup-
plements in trial II.

In trial V, total gain was highest for early weaned calves
and lowest for calves without creep. This is similar to find-
ings by Peterson et al. (1975) who compared drylot calves with
and without access to creep. They found that calves fed creep
gained up to 87% faster and theorized that it was due to declin-
ing-cow milk production while the éalf without creep was still
not 1arge enough to compete at the feed bunk. This is supported
by work by Perry et al. (1974) who compared non-creep fed calves
from cows on year-round pasture and cows in drylot. They ob-
served poor performance for drylot calves until they were old
enough to compete at the feedbunk. Gains of calves without creep
in trial V tended to be lower in late summer, possibly correspond-
ing to a decline in cow milk production. This agrees with re-
search showing a high correlation between calf growth and dam

milk production (Furr et al., 1964).
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Higher gains for early weaned calves compared to nursing
creep fed calves is in agreement with results reported for calves
weaned at 170 days (Hinds and Cmarik, 1971), 90 days (Ritchie
et al., 1974), 117 days {McCone, 1970) but differs with work by
Meiske et al. (1973) with 109 day-old calves. Other research
has shown little difference in gain between early weaned and
creep fed nursing calves. (McKee et al., 1975a; Self, 1975;
Laster et al., 1973).

Early weaned calves consumed more créep (see table 11) than
nursing calves. This agrees with results of McCone, (1970) and
Meiske et al., (1973). Total dam and calf energy intakes (lMcal
DE) per kg calf gain are shown in table 11 and were similar for
early weaned and creep fed calves. This is in agreement with
results reported by lMeiske et al. (1973) and McKee et al. (1975a),

Single implanted and re-implanted calves, when grouped to-
gether, gained more weight than non-implanted calves. There were
no interactions and no advantage for re-implanting calves over
single implanting, though actual mean gains were somewhat higher
for re-implanted calves.

Dams of early weaned and creep fed calves gained more weight
and condition than dams of non-creep fed calves. Poorer perfor-
mance of cows whose calves were not creep fed is probably due
to higher demands on these cows to meet their calves' nutrition-
al needs. Calves not yet old enough to compete at the bunk had
no other feed source. Research has shown that nursing calves
raised in drylot consume more creep than calves raised on pas-

ture (McGinty et al., 1973; Brown et al., 1968), which indicates
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that pasture calves also benefit from forages. Calves with no
creep in drylot possibly nurse more often because no other nutri-
ent source is available,

Hereford cows gained more weight and condition than Sim-
mental X Hereford cows. Breed groups were fed according to NRC
requirements for weight and lactation ability. As shown by Lusby
et al. (1974), dairy breeds require 30% more nutrients than
British breeds for calf production and possibly the Simmental
X Hereford cows needed higher levels of energy than were fed.

Thé only group losing weight during the test was the Simmental
X Hereford cows with non-creep fed calves; the group with possi-
bly the highest energy demands.

Nutritional stress during lactation has been shown to slow
return to estrus. More cows with early weaned calves cycled
during the first 30 days of the breeding season than dams of creep
fed or non-creep fed calves. This agrees with other early wean-
ing results that show a higher and faster percent return to estrus
for dams of early weaned calves (Self, 1975; Posey and Smart,

1976; lLaster et al., 1973).
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APPENDIX TABLE 1. ANALYSIS OF VARIANCE FOR COW PERFORMANCE TN TRIAL I.

Mean square

53-day 83-day Calf
Source of 53-day 83-day Condition Condition birth
Variation d.f. Wt gain Wt gain change change wt
Total 101
Treatment 2 107720.31° 4372476 5.6597° 3.2835° 488. 50
Breed 1. 542,37 Pl 47 .0955 .0026 1563. 54
Breed X treat. 2 118.21 3184.49 1215 w2157 119.45
Beginning weight 1 9738, 142 5543.73%  13.2578P L.2855° 221.67
Beg. wt. X breed 1 388.46 251,17 .0273 .2945 411.65
Beg. wt. X treat. 2 372.78 oL 48 4307 . 5504 294 .34
Beginning condition 1 2027432 2355.,71 25.9584P 25, 5772P 24 . 56
Beg, cond. X breed 1 1043.68 1993.70 . 0019 L0204 265.77
Beg. cond. X treat. 2 1986.27 1798.79 2134 .1961 209.29
Error 88 2027.43 2355.71 . 3497 L664 165.39
3p<.05
Ppe, 01

Cp<.06



APPENDIX TABLE 2.
IN TRIAL II.

70

ANALYSIS OF VARIAIICE FOR COW PERFORMANCE

Mean square

Calf
Source of Wt Condition  birth
Variation d.f. change change wt
Total 62
Treatment 3 11340.98°  1.8540°  220.27
Beginning weight 1 3141.34 3.0421b 893,562
Beginning condition 1 1387.64 20.&725b 58.22
Beg. wt. X treat. 3 1862.61 .1285 29.33
Beg. cond. X treat. 3 1838.47 +1270 ?44.85b
Errér 51 2136;lh 3179 138,96
4p<.05
b

pP<.01



APPELDIX TABEL 3.- ALALYSIS OF VARIALCE FOR CCJ PERFORIANNCE

IN TRIAL ITI.

Mean Square

Source of Wt Condition
variation Bata change change
Analvsis by Forage Treatments:

Total 89

Forage treatment 2 75169.81° 11.3781°
Breed 1 602k . 14° b, 2549°
Breed X treat. 2 1768.24 .1182
Beginning weight 1 176.46 12.123’4—b
Beg. wt X treat. 2 98.57 . 0664
Beginning condition 1 1443.76 23.5228b
Beg. cond. X treat. 2 983.89 . 2265
Error 78 825.35 .2857
Analysis bv Energyv Adjusiment Treatments:

Total 89

Energy treatment 1 12769.20% .0037
Breed 1 2822.17 5.5353°
Breed X treat. 1 505.04 .0788
Begiming weight 1 5523.48 22.1047°
Beg. wt X treat. X 2940.17 .3272
Beginning condition il 8531.46 32.8?10b
Beg. cond. X treat. 1 6550, 83 .8028
Error 82 2574.09 . 5650
4p<,05

b

P<,01



APPERDIX TABLE 4,
IN TRIAL IV,

ANALYSIS OF VARIANCE FOR COY PERFORMAICE

lMean Square

Source of Wt Condition
Variation d.f. change change
Total 39

Treatment 1 13003.93% .1150
Breed 1 381?8.59b l.9741b
Breed X treat, 1 1885.27 .9898%
Beginning weight 1 5077.34 . 91962
Beg. wt. X treat. 1 5301.74 3264
Beginning condition 1 2489, 42 1.8792°
Beg. cond. X treat. 2 5365.32 4834
Error 32 1900. 54 2143
8p<, 05

b

P<.01

72



APPENDIX TABLE 5. ANALYSIS OF VARIANCE FOR CALY PERFORMANCE
IN TRIAL V.

Mean Square

Source of Wt
Variation (5 (7% i gain
Total 124

Treatment 2 172252, 50°
Breed 1 6.84
Breed X treat. 2 1010. 44
Prev. dam treat. é 1681.39
Prev. dam X treat. 12 218#.?Oa
Implanting 3 1242,19
Implant X treat. 6 1817.81
Calf age 1 3170.33
Calf age X treat. 2 ' 484,22
Calf agé X implant 3 1325.04
Beginning weight 1 -26900.65b
Beg. wt X treat. 2 2540,94
Error 86 939.90
3p<.05

b

P<.01



APPELDIX TABLZ 6.

ANALYSIS OF VARIAIICE FCR DAM PERFORIALCE

In TRIAL V.,
Mean Square
Source of Wt Condition %
variation d.f. change change cycling
Total 133
Treatment 2 28048.15°  3.4037° .2809%
Breed 1 28027.50°  10.8035° .0999
Breed X treat. 2 44lo,63 1.2410% L0194
Calf age 1 1014.15 .0370 .6951°
Calf age X treat. 2 11577.56° 6832 25442
Beginning weight 1 146,66 LI-.J.981b .0162
Beg. wt. X treat, 2 7186.042 4601 1352
Beginning condition 1 5793.21  11.5842° .6073°
Error 121 1805.09 . 3200 0777
8p<.05
b
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Objectives of four maintenance trials for beef cows were: to determine
the feeding value of dry harvested milo stover (MSB), milo stover silage
(MSS), forage sorghum silage (FSS), and an alfalfa hay-wheat straw mixture
(AS) and to measure performance of cows grazing milo stover and supplemented
with different sources of protein. Trials I and II were conducted during
the winter of 1975-76; trials III and IV, during the winter of 1976-77.

A fifth trial during the summer of 1976 studied the effects of various
management practices on the performance of calves and dams confined to
drylot. |

In trial I, one hundred two drylot cows were fed MSB, MSS or FSS in an
83-day trial. Cows were fed to meet NRC maintenance requirements and received
.57 kg protein supplement daily. Cows fed FSS gained more weight and condition
than cows fed MSB or MSS (P<.05). Cows fed MSS lost weight the first 53 days
but gained weight the final 30 days when silage intake was increased. Cows
fed MSB gained weight the first 53 days but lost weight and condition the
final 30 days due to a sharp decline in dry matter intake. Cows fed MSB had
lighter calves (P<.10) than cows fed MSS or FSS.

In trial II, 63 cows grazed milo stover for 53 days to compare four
protein treatments: no protein supplement; .91 kg daily of a 16% natural
protein cube supplement; 16% non-protein nitrogen Tiqﬁid supplement or 18%
non-protein nitrogen liquid supplement. Both liquid supplements were fed
free-choice. Cows receiving the natural protein cube gained more weight
{P<.05) than cows receiving either liquid supplement. Cows fed the natural
protein cube or no protein lost less condition (P<.05) than cows fed liquid
supplements.

Ninety drylot cows were fed MSB, MSS or AS for 61 days in trial III.

Cows were fed to meet NRC enerav reauirements but no supplemental protein



was fed. One-half of the cows in each forage treatment received additional
energy during cold stress conditions. Cows fed MSS or AS gained more weight
and condition than cows fed MSB (P<.05). Feeding additional energy during
cold stress increased cow weight gains.

In trial IV, 40 cows grazed milo stover for 61 days and received no
protein supplement or .91 kg daily of 16% natural protein cube supplement.
Cows fed the natural protein cube gained more weight {P<.05) than non-supple-
mented cows. |

In trial V, 125 calves were confined in drylot during a 107-day trial
to compare: calves weaned at 50 (+ 25) days of age (EW); nursing calves
receiving a creep (C) and nursing calves with no creep (NC)}. Within each
group, calves were further divided into three subtreatments: implanted with
Ralgro once; implanted with Ralgro and re-implanted 60 days later and
non-implanted. Total gain was highest for EW calves and lowest for NC
calves {P<.05). EW calves consumed twice as much creep as C calves.
Implanted calves gained more weight (P<.05) than non-implanted calves but the
number of times implanted did not affect gain. Dams of EW and C calves
gained more weight and condition than dams of NC calves (P<.05). More
dams of EW calves cycled early in the breeding season than dams of C or

NC calves (P<.05).



