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CHAPTER I
INTRODUCTION

The development of replacement females with maximum productivity
at a minimum cost is of utmost importance to the cow-calf industry,

The plane of nutrition during early life has been shown to have broad
implications on the consequent growth, production and reproduction of
many species. The detrimental effects of a low plane of nutrition
during the growth period on subsequent performance of animals has been
recognized for many years. Recently, the possible detrimental influence
of a high plane of nutrition during the growth period of mammals has
been studied.

Some research has been conducted to determine the effects of
plane of nutrition during early life upon subsequent performance of the
bovine female (Reid et al., 1957a; Pope, 1955; Pinney et al. , 1962;
Swanson, 1960). No research, however, has been conducted with beef
cattle in which treatments were limited to the preweaning period.

The present study was conducted to measure the influence of the
preweaning plane of nutrition on consequent groﬁth, lactation and

reproductive performance of Angus and Hereford cattle.



CHAPTER II
REVIEW OF LITERATURE

A very high or a very low plane of nutrition during the develop-
mental stages of life is detrimental to the growth, productivity, re-—
productivity and longevity of an animal (McCay, Crowell and Maynard,
1935; Sherman and Campbell, 1937; MacIntyre and Aitken, 1959). The
purpose of this review, in general, is to report the effects of the
plane of nutrition during all stages of life on the growth, productivity
and reproductivity of animals, and specifically, to report the effects
of the preweaning plane of nutrition on the growth, productivity,
reproductivity and longevity of the beef female. In this review the
effects of nutrition are presented according to the chronological

development of the animal, first the effects of the prenatal plane.
The Effects of Prenatal Plane of Nutrition

Christenson et al. (1967) fed Hereford heifers a ration containing
either 196 or 127 kcal. of D.E. per kg metabolic weight (B,W.o'75) per
day for a 1)0-day pre-partum period. The cows on a high plane of
nutrition produced calves that were 3.3 kg heavier at birth and 13.6
kg heavier at 8 weeks of age.

Joubert (1954) found that Holstein, Jersey, Shorthorn and Afrikaner
cows fed a high plane of nutrition during early growth and during gesta-

tion have heavier calves at first parturition than cows fed a low plane.



Joubert (1954) found that although the low piane cows had calves that
weighed less at birth, successive weights indicated that the prenatal
plane of nutrition of the dam had no permanent influence on the growth
of the progeny. Reid et al. (1957) reported that Holstein heifers fed
65 percent of Morrison's upper TDN requirement from birth to weaning
had calves that were smaller than the first calves weaned by groups fed
100 and 140 percent of Morrison's TDN requirement. Expressed as a per-
cent of dam's weight, however, the birth weights of the first calves
were 9.7, 8.3 and 7.8 percent, respectively, for the low, medium and
high groups.

The heavy feeding of mature Hereford cows for 5 months before
calving did not significantly affect weaning weight of the calves as
compared to normal feeding (Pope, et al., 1963). Similar results have
been shown by Joubert and Bonsma (1957) and Eckles (1918). Eckles
(1918) reported that Jersey and Holstein cows on a low plane before
calving produced‘calves that weighed only .9 kg less at birth than
calves from cows fed a high plane. He explained that the fetus is
nurtured by the blood stream which remains rather constant in composi-
tion even under adverse conditions of nutrition. If a constituent of
the blood is deficient, the body stores are drawn upon to replenish the
blood supply. Therefore, at a very low feeding level during the gesta-

tion period, the fetus is nourished at the expense of the dam's tissues.

The Effects of Postnatal Plane of Nutrition

The Effects of Restricting the‘Plane of Nutrition During Early Life

The plane of nutrition during early life is of utmost importance

to the growth, reproduction, longevity and production of an animal and



these effects will be considered in that order.

Growth. &Essentially, growth is a preparation for life and any
interruption of growth will influence the later developing physiologi~-
cal tissues relatively more than the earlier developing tissues
(Moulton, Trowbridge and Haigh, 1921; McMeekan, 1940a,b,c; Hammond,
1955; Stuedemann, 1967). This differential growth rate was studied
intensively by McMeekan (1940a,b,c) and Palsson and Verges (1952). In
the former study, animals of the same chronological age were found to
differ in their physiological age, especially if they were subjected to
different planes of nutrition. McMeekan (1940c) discovered that pigs
on a low plane of nutrition before weaning were similar to the primitive
and unimproved form. He explained this phenomenon on the basis of
differential response of tissues to various nutritional planes due to
differential growth rates of tissues and the resultant prior claim of
the earlier developing parts to nutrients. According to McMeekan
(1940¢), restriction of growth during early life affects the later
maturing tissues relatively more than the earlier maturing tissues.

The six extremities grow the fastest, gradating toward a common point
in the latest developing lumbar regions.

In animals retarded for the first 8 months of life, retardation of
growth was greatest in fat tissue followed respectively by lean and
bone. As the level of nutrition decreased in early life, the percent
fat increased as measured at the time of slaughter (Winchester and Howe,
1955; Hammond, 1960). According to Widdowson, Dickerson and McCance
(1960) severe undernutrition cannot prevent some developmental pro-
cesses, although some processes are inhibited and some are reversed.

They also reported that when compared to the composition of skeletal



tissues, the composition of the vital organs is affected the least by
severe undernutrition during early life. Guilbert and Gregory (1952)
found an anterior to posterior gradient in growth of Hereford cattle.
Crichton, Aitken and Boyne (1960a) found that skeletal tissue matures
before body weight.

Foote gt al. (1959), however, studied pregnant ewes which were
subjected ﬁo various sequences of grass—alfalfa hay and the grass—
alfalfa hay plus concentrate. Upon slaughter and examination of the
tissues and organs of the fetuses at various stages of development,
there was no evidence of a differential effect due to feed. Guenther
(1965) reported that early nutrition level did not affect bone develop-
ment significantly.

Elsley and McDonald (1964) reanalyzed McMeekan's work and ques—
tioned his theory of priority of tissues for nutrients. When McMeekan's
data was adjusted to a constant fat content, there was no effect of
plane of nutrition on total weight of bone or total weight of muscle in
proportion to the total weight of bone and muscle. Elsley and McDonald
(1964) did concede that extreme restrictions, especially in the early
stages of growth can upset the balances that exist between tissues.
Lister and McCance (1967) reported that rehabilitated pigs appeared to
be fatter, but the ratio of muscle to bone was that expected for normal
pigs.

Jackson and Stewart (1920) studied the effects of different planes
of nutrition on the rates of tissue growth. Albino rats were retarded
from birth to 3, 6 and 10 weeks of age. After refeeding, the rats grew
variably, but usually did not reach normal adult size. The final body

size varied according to the length of the retardation period, the



severity and nature of retardation and the sex. 1In rats fed to maximum
body weight after retardation, the body and tail were slightly shorter
than normal, but the head, limbs and trunk were nearly normal in weight.

Growth is not completely stopped by a low plane of nutrition, its
rate is merely altered, and the period of growth is extended. Steens-—
berg (1940) and Pimney et al. (1962) reported that cattle maintained on
a low plane of nutrition for a long period of time adjusted to a more
economical growth rate than cattle more liberally fed.

The length of time an animal is on a restricted diet determines to
a great extent its ability to reach mature size. Experimentation in
many species has shown this to be the case. Holstein heifers fed at a
rate of 60 to 70 percent of Morrison's upper TDN requirements for the
first 2 years of life had not reached the weights of cattle fed 140 to
160 percent of Morrison's upper TDN requirements by the fifth lactation
(Bratton et al., 1957). According to Pope (1955) and Hogan (1929),
beef cattle on a low plane of nutrition for the first three years or
longer do not usually reach normal mature size, but this growth retard-
ation does not cause conformation abnormalities. Lister and McCance
(1967) reported that if pigs are subjected to severe undernutrition
early in life, they do not attain their possible genetic potential.
They stated that at a certain chronological age bones fail to respond
to the amount of growth hormones present in the circulation and, thus,
causes cessation of growth at that time.

Widdowson and McCance (1963) found that rats stopped growing at a
fixed chronological age and not at a fixed body size. Wardrop (1966),
in studying the effect of plane of nutrition during rearing on permanent

body size in Holsteins and Hereford X Holstein crosses stated that the



critical period for the bovine may be the first 3 weeks of life (the
non~-ruminant stage).

According to McCay et al. (1939), rats, after being retarded for
1000 days, were capable of growth, but retardation for 300 days prevent-
ed the rats from attaining maximum size of normal rats. Reid et al.
(1957a) studied Holsteins stunted by restricting energy to 65 percent
of Morrison's upper TDN requirement from birth to first calving. He
found that the restricted cattle retained a considerable capacity to
grow, up to 4 years of age provided they were fed adequately at that
time. He also found that high level cows (140 percent of Morrison's
upper TDN requirements from birth to first calving) constantly main-
tained a weight advantage over the medium (100 percent) and low (65
percent)‘groups as late as 7 years of age. When growth is resumed
after a period of retardation, it occurs at a much more rapid rate

(Osborne and Mendel, 191k; Winchester, Hiner and Scarbrough, 1957).

Reproduction. The age at which heifers become sexually mature is

affected markedly by the level of nutrition during early life (Joubert,
1954; Reid et al., 1964; Crichton et al., 1960a). Sorensen et al.
(1954) fed Holstein heifers 1L0 percent, 100 percent, and 60 percent of
Morrison's TDN standards. They discovered that the group fed 140
percent reached first estrus at 37.4 weeks, whereas the groups fed 100
percent and 60 percent reached estrus at 47.1 and 65.0 weeks of age,
respectively. Bratton et al. (1957) found almost identical results
when they fed the same levels of TDN.

Reid et al. (1957a) and Crichton et al. (1960a) showed that al-
though dairy cattle reached first estrus at different ages, all dairy

heifers came into heat at about the same heart girth size, body length



and wither height. Therefore, it can be said that skeletal size or
physiological age is a more dependable predictor of sexual maturity‘
than chronological age.

Much work has been done on the effect of level of nutrition on age
at puberty in other species. In work by Joubert (1954) with rats a low
plane of nutrition delayed puberty an average of 221 days. In one test,
some rats on a low plane of nutrition did not breed until the normally
fed rats were approaching menopause (Osborne, Mendel and Ferry, 1917).
Asdell and Crowell (1935) compared rats fed a good quality ration ad
1libitum to rats fed to maintain a constant weight of 4O grams and rats
fed to maintain a constant weight of 80 grams. As the severity of
nutritional treatment increased, they observed an increase in the age
at which the vagina opened, but a decrease in the weight of the rat at
the time the vagina opened. As severity of treatment increased, age
and weight interval between occurrence of first estrus and the opening
of the vagina increased.

When chicks were restricted during the growth period, sexual
maturity was delayed 2 to L weeks (Schneider, Bohrens and Anderson,
1955; Sunde et al., 1954; Quisenberry et al., 1959). Milby and Sherwood
(1953) found that restricted nutrition for the first 12 weeks of life
of chicks delayed sexual maturity by 2 weeks. The amount of feed re-
quired to reach puberty, however, was the same as that required by
well-fed chicks.

The work done in chickens is pertinent to the study of the effects
of nutrition on ovulation. Schneider et al. (1955) found that the
early egg size of chicks restricted during growth was smaller, but

there was no significant difference after 32 weeks of age. The total



number of eggs was the same for both groups.

Reid et al. (1957a) studied the number of services per conception
in Holsteins for three levels of nutrition during early life (140 per-
cent, 100 percent and 60 percent of Morrison's upper TDN requirement).
He found little difference in number of services per conception for
the first two parturitions. In an experiment with similar treatments,
Bratton et al. (1957) found no significant differences (P ».05) between
number of services per conception for the first five breedings.

Gossett and Sorensen (1959) studied the reproduction of gilts on
two planes of energy; 55 and 93 therms of productive energy per 45 kg

weight. Gilts on the lower energy level had a larger number of normal

10 day living embryos than gilts on the higher plane.

Longevity. Sherman (1955) working with rats stated that diets
which produce rapid growth also increase longevity. Hansson (1956),
however, reported an increase in metabolic activity of the body with
increased feeding intensity. This indicates that a high plane of
nutrition possibly decreases longevity. Osborne and Mendel (1914) and
McCay et al. (1935) working with rats agree with this conclusion.
Restriction of energy and protein during the growing period of chicks
did not affect mortality during the growing period, but decreased
mortality significantly in the mature animal (Sunde et al., 1954;
Schneider et al., 1955). Riesen et al. (1947) reported an increase in
longevity of rats restricted in energy for the first 100 weeks of life,
but they found an increase in death rate in early life. Although they
found no difference in the number of respiratory infections, there were
significantly fewer tumors for animals that were restricted in energy.

Perhaps these contradictions can be explained by the fact that the
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authors did not make clear exactly what nutrients were deficient. An
excess of energy is more important in decreasing longevity than an ex—

cess of protein or any other nutrient.

Productivity. Holtz, Erb and Hodgson (1961) and Christian, Hauser

and Chapman (1965) reported that those factors that contribute to
rapidity of early growth do not contribute to subsequent milk yields.
Holtz, Erb and Hodgson (1961) collected 393 milk records from 200 cows
of the following breeds: Guernsey, Jersey and Holstein. Average daily
gain (from birth to 6 months of age) and ) percent F.C.M. (fat corrected
milk) yields per L45L kg cow wt. (for first lactation)«were negatively
correlated. Reid et al. (1957) studied milk production records on 102
Holsteins for the first five lactation periods. They found that plane
of nutrition during early life had no significant effect upon the milk
yield during any lactation period; There was a trend, however, for

the cows on a low plane of energy to produce more 4 percent F.C.M. in
the fourth and fifth lactation periods than the cows fed the'medium and
high planes.

These trends were also found by Swanson and Spann (1954) in tests
with Jersey cattle and rats. They found that the concentrate fed
heifers (fed ad libitum until weaning) gave less milk than the restrict-
ed heifers. In the rat experiment, rats fed 80 percent of normal ra-—
tions raised a larger percentage of their young to a heavier weight at
21 days of age than the overfed rats. This was attributed to the lack
of development of the mammary glands in the overfed rats.

Crichton gt al. (1960a) noted that Holstein, Ayrshire and Holstein
X Ayrshire cross cows on a continuously high plane of nutrition entered

production 3 to 4 months earlier than those cattle on continuously low
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plane. The low plane cows, however, were much more economical pro-
ducers of F.C.M. than the high plane cows. Kieffer (1960) published
evidence that there is a possaible breed difference as to the consequen—
ces of preweaning nutrition on future performance. He found a negative
regression of performance of daughters on performance of dams in Angus
but not in Herefords. Christian, Hauser and Chapman (1965), Totusek
(1968) and Koch (1969) indicated a detrimental relationship between
high plane of preweaning nutrition and subsequent maternal ability of
the beef cow. The same relationship was observed in dairy cattle by
Wallace (1953), Swanson and Spann (1954) and H;nsson (1956). Supposedly
the physiological mechanism was the deposition of fat in the udder pre-
venting the development of alveolar tissues. Mangus and Brinks (1971la)
studied the records of 610 Hereford cows (2,226 calf weaning weights)
and reported product moment correlations of the cows' weaning weight,
weaning age and wean-score with MPPA (Most Probable Producing Ability)
of 0.14, 0.05 and -0.02, respectively, indicating a low relationship
between these factors and cow productivity. They did find a trend,
however, for high weaning weight to be associated with low subsequent

f
maternal ability.

The Effects of Restricting the Plane of Nutrition During Tater Tife

Growth. Cattle fed at 62 and 66 percent of standard TDN intake
can sustain growth at a rate of 70 to 75 percent of normal growth
(Hansson, 1956; Swanson, 1960; Reid et al., 1964). Bal, Barnes and
Visscher (1947) studied weanling mice fed an energy deficient diet.
This diet delayed occurrence of sexual maturity but did not diminish

the capacity for maturation. This result indicates that the ability to



grow is not limited to a particular period of life. To the contrary,
if an animal that has been restricted is allowed a high level of nutri-
tion, growth will occur. This was substantiated by Thomas (1952) who
found that Angus and Hereford heifers wintered at a low level made less
gain than either medium or high level heifers during winter, but made
the most gain on grass the following summer. Pinney et al. (1962) re~
ported that Angus and Hereford cows on a low plane during winters
rustled more and made more economical gains.

Palsson and Verges (1952a,b) designed an experiment patterned after
that of McMeekan (l9h0a) to determine the effects of level of nutrition
throughout life on the differential growth of tissues, organs and sys-
tems. Palsson and Verges (l952a)vstated that organs develop at a rate
correlated with their function. Nervous tissue was found to be the
earliest developing followed by skeletal, muscular and fatty tissues in
that . order. There was significantly less bone in calves fed a contin-
uwously low plane of nutrition. Bones develop in length before they
develop in thickness. Shape of bones is more affected by nutrition than
the weight. The later maturing bones such as the femur or pelvis are
more affected by nutrition than the earlier maturing bones. All
tissues evidence recuperative powers to a great extent unless their

period of high growth intensity has passed.

Reproductivity. Smithson et al. (1966) found that Hereford and

Angus cows on a high plane of nutrition calved earlier than cows on a
low plane, until the fourth productive year at which time there was no
difference in time of calving.

Wiltbank et al. (1964) studied reproduction in Hereford cows fed

five levels of TDN for the last 140 days of pregnancy. Treatments in
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kg of TDN per day were: I, 5.7; II 7.5; III, 11.3; IV, 3.9, for 28
days, then 7.5; and V, 3.9 for 28 days then 11.3. They reported a sig-
nificant difference (P'<;Ol) for interval from calving to first estrus
ranging from 49 days for Group II to 82 days for Group V. Groups III
and V had larger follicles and greater ovarian volume (P <.0l) than the
other groups. Group V had the best conception rate of 87 percent com—
pared to 83, 54, 46 and 31 percent, respectively, for Groups III, I, IV
and IT. Cattle on rations that were either lower in TDN (Group I) or
higher in TDN (Group III) thanthat recommended by N.R.C. experienced a
significant (P-<.05) 30 day delay in the onset of estrus. More (P <.05)
cows on lower caloric rations failed to show estrus.

Totusek et al. (1961) compared reproductivity between an extremely
high level of nutrition and a moderate one. They employed a paired
experiment using twins, one of which was placed on an adequate diet
with only enough energy to promote from .23 to .30 kg gain per day.

The other twin was placed on a full-feed of corn. There was little
difference in breeding efficiency between treatments, but the high
level cows had more calving diff{culties, more calf losses and more cow
losses. Bradford, Weir and Terrell (1961) compared range-reared ewes
to ewes that were reared on irrigated pasture and fed hay and grain in
drylot during the winter. These treatments were imposed from 6 to 16
months of age after which both groups were allowed to graze the same
range. No significant difference was found between treatments (P>>.05)
in number of lambs born but the difference in number of lambs raised
was significant (Pﬁf.09) favoring range-reared ewes. The fed ewes were
larger but this wés not a benefit to them in terms of number of lambs

weaned.



Longevity. As in studies of restricted diets prior to weaning,
animals restricted all of their lives live longer than moderately fed
animals (McCay et al., 1935; Ball and Visscher, 1947; Zimmerman, 1958;

Pinney, 1962; Arnett, 1963).

Production. It is generally recognized that cows on a low plane
of nutrition do not produce significantly less milk than cows on a high
plane if they are well fed before parturition (Swanson, 1960; Pope et
al., 1963). It is also the consensus of researchers that a lean cow
will remain a good milker over a longer period of time than an excess-—
ively fat cow (Hughes, 1971). Broster, Ridler and Foot (1958) found
that prepartal treatment of Shorthorns and Holsteins did not signifi-
cantly affect milk production. Swanson and Hinton (1962), however,
found that feeding extra concentrates during the dry period produced a
significant increase (P <.0l) of 137 kg of F.C.M. in the first 15 weeks
of the following lactaﬁion. Totusek et al. (1961) found that high
level cows produced an average of 35 percent less milk (3.1 vs. 4.2 kg
per cow daily) than cattle fed a moderate level. Chambers, Armstrong
and Stephens (1960) found similar results. Perhaps these differences
in results in cattle can be explained by the differences in body type
of experimental cattle and the variation in time, length and severity

of treatment.
Summary

In summary, it is very difficult to compare the results of these
various experiments because many give no exact description of precisely
what plane of nutrition was fed and exactly what nutrients were defi-

cient, but the following general conclusions can be drawn. 1. A low
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prenatal plane of nutrition decreases birth weight but possibly does
not affect weaning weight. 2. Any interruption of growth will in-
fluence the later developing tissues relatively more than the earlier
developing tissues. 3. Animals restricted in early life will grow
faster than normal in later life, but generally will not reach normal
adulf size. 4. Restricting nutrition in early life extends the growth
period and delays puberty. 5. A low plane of nutrition tends to in-
crease longevity. 6. Weaning weight is not a good indication of subse-
quent milk production but rapid preweaning growth is associated with
lower subsequent milk production. 7. ILow planes of winter nutrition
delay estrus in cattle. 8. Beef cattle on a very high or a very low
level of winter nutrition produce less milk than cattle on moderate

planes.



CHAPTER III
MATERTATS AND METHODS

Four trials with Angus and Hereford cattle were conducted at Lake
Carl Blackwell Experimental Range near Stillwater, Oklahoma. The pur-
pose of these trials was to study the effects of the preweaning plane
of nutrition on the growth, development, productivity and reproductive
performance of the beef female. The first trial was begun in 1963, the
second in 196L, the third in 1965 and the fourth in 1966.
| The experimental cattle used in the four trials (1963, 1964, 1965
and 1966) were the successive calf crdps of a group of Angus and Here-
ford cows that were born in 1959 on the Federal Reformatory Farm, El
Reno, and on the Lake Carl Blackwell Range, respectively. These experi-
mental cattle were of known genetic background. Therefore, the experi-
mental females were sired by purebred Angus and Hereford bulls from the
breeding project at the Fort Reno Research Station. Therefore, the
experimental cattle were of known genetic background. GCalf production
records on the dams of the experimental cattle were collected for 2
years previous to the 1963 trial.

Allotment to three preweaning treatments was on the basis of sire,
age and previous production of the dam. No dam had two successive
calves on the same treatment. The allotment, therefore, was not on a
random basis, but the experimental units were considered to be repre-

sentative of Angus and Hereford cattle in Oklahoma.

16
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The experimental design is illustrated in Table I, along with the
number of cattle in each breed, treatment and trial for each year of
the study. Three treatments were employed to produce low, medium and
high levels of preweaning nutrition. The low level was accomplished by
weaning the heifers at approximately 140 days of age and then allowing
them to gain at a rate of .45 kg per day until they reached 240 days of
age. The actual gain was .33 kg per day. For the 1963 trial, the 140~
day weaned females were on grass and supplemental concentrate from 140
to 240 days of age. The 1964, 1965 and 1966 trials were kept in a
drylot and fed alfalfa hay to maintain the desired rate of gain. The
medium level was accomplished by weaning at 240 days of age. High level
heifers were allowed creep feed during the suckling period and were
weaned at 240 days of age. These levels of nutrition were imposed in an
attempt to produce a 45.5 kg range in body weight among the three treat-
ment groups at 240 days of age. The actual range among treatments was
50.3 kg, with a 30.9 kg difference between the 140-day weaned and 240-
day weaned and creep-fed 240-day weaned groups and a 19.5 kg difference
between the 240-day weaned and creep-fed 2,0-day weaned groups. These
ranges were averages of the first three trials since the 1966 240-day
weights were lost.

A1l heifers in each trial were managed alike after the approximate
age of 240 days. During the first winter they were maintained on a
moderate plane of nutrition under range conditions to gain approximate-
1y +23 to .34 kg per head daily. The 1963 and 196) trials were supple-
mented with cottonseed meal, whereas the 1965 and 1966 trials were
supplemented with alfalfa hay each winter.

Every year all females of the same breed in each trial were



EXPERIMENTAL DESIGN WITH NUMBER OF CATTLE
IN FACH BREED, TREATMENT AND

TABLE I

TRIAL FOR EACH YEAR
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Trial Breed Trt. ‘ _Year
_ 63  '6l  '65 b6 67 68 69 70
1963  Angus w* 8 8 8 8 8
20° 10 10 9 & 8
aroc® 77 717
Hereford 140 8 8 8 8 8
2LO 10 9 9 9 9
240C 5 5 5 5 5
1961, Angus 140 9 9 9 9 9
240 8 8 8 8 8
240C 11 11 11 11 11
Hereford 140 8 8 8 7 7
240 6 6 6 6 6
24L0C 10 10 10 10 8
1965 Angus 140 8 8 8 8 8
2LO 7 7 7 7 6
2400 8 8 8 8 8
Hereford 140 9 9 9 9 8
2L0 9 9 8 8 7
2L0C 9 9 9 9 9
1966 Angus 140 10 10 10 10 9
240 7 7 7 7 7
2400 8 8 8 8 8
Hereford 140 10 10 10 10 8
210 10 10 10 10 10
2400 11 11 11 11 11

a12+O—day weaned.

b2h0—day weaned.

cCreep—fed 2L0~-day weaned.
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pastured together and bred to the same purebred bull of thét breed.
The bulls were from the purebred herd at the Fort Reno Experiment
Station. OSome crossbred calves were born due to inefficient partition
fences. The 1965 and 1966 cows were artificially inseminated in 1969.
All trials were pasture bred in other years. The heifers were bred to
calve first at 2 years of age. The breeding season started May 20 each
year. The cows were removed from experiment after three productive
years (approximately 4.7 years of age). Breeds were rotated between
pastures at approximately two month intervals. A mineral mix (50
percent dicalcium phosphate or bonemeal and 50 percent salt) was pro-
vided free choice at all times.

Cows were culled from the herd on the basis of disease or failﬁre
to conceive 2 consecutive years. Cows and calves were identi%ied by
ear tags and ear tattoos. Cows were also identified by hot brands.

All calves were dehorned and vaccinated for blackleg. Almost all bull
calves were castrated within 2), hours after birth. Spraying or dusting
to control flies was practiced every 3 to 4 weeks during the summer.

The following measurements were téken at 140 days, 240 days and 1
year of age, and then at subsequent 6-month intervals until the cattle
reached 4.5 years of age. Four types of measurements were taken: body
development, performance of offspring, milk production and reproduction.

Three estimates of body development of the experimental females
were taken. They were body weight, skeletal measurements and condition
scores. Weights were taken to the nearest 2.3 kilograms. Skeletal
measurements were taken by two methods: actual measurements and photo-
graphic measurements. Actual measurements were taken while cows were

confined behind a grid. They were: height at withers, width at hooks,
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and heart girth circumference. Height at withers and width at hooks
were measured with wooden calipers; the heart girth circumference was
measured with a steel tape. Photographic measurements were made from
20.3 x 25.L4 cm photographs of the cow posed behind a grid of predeter-
mined proportions. The camera was positioned 3.7 m from the grid each
time photographs were taken. The measurements made from photographs
were: height at withers, height at hooks, chest floor to ground, length
of rump and horizontal length from point of shoulder to hooks. Condi-
tion scores were taken on a fifteen point scale by one technician with
one being the thinnest and fifteen being the fattest. The same techni~
cian did not score animals at all measurement periods for all trials

but did score all cattle at any one measurement period. Actual measure-
ments taken at 140 and 240 days of age for the 1966 cows and photograph-
ic measurements taken at 2.5 years of age for the 196) cows were lost.
After the cows reached 2.5 years of age, the body measurements from cows
that had not weaned calves that year were not included in the analysis
in order that analysis be on cows that were comparable.

Performance of offspring was determined by the same measurement
techniques as described for the cows. The measurements were taken on
the calves at 140 days of age. Weights were also taken at time of
birth, at time of milk production (weight after a 12-hour shrink) and
at time of weaning. Weaning weights were corrected to a constant age

by the formula:

ﬂActual wean;gg,wt..— Actual birth wtj\ 205 + Actual birth wh.
\ Age in days /
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The bulls and heifers were also corrected to a steer equivalent by
the method suggested by Smithson (1966). This method employs the multi-
plication of the 205-day adjusted weaning weights of bulls by .95 and
heifers by 1.05. The weaning weights of crossbred calves were corrected
to a straightbred basis by multiplication of the 205~day adjusted wean-
ing weights by .95.

The estimated 12-hour milk production was determined by the calf
weight change technique. Calves were allowed to nurse and then separat—
ed from their dams for one 12-hour period. At the end of this period
(approximately 6:00 p.m. to 6:00 a.m.) calves were weighed to the near-
est .O45 kg before and after nursing. Milk production for the 1965 and
1966 trials in 1969 and for the 1966 trials in 1970 was estimated during
two successive 12-hour periods. The calves were weighed to the nearest
.OL5 kg before and after nursing, and the mean of these two estimates
was used as a 12-hour estimate. The first milk production was taken
after the calves reached 60 days of age in order to eliminate calf
capacity as limiting factor and to insure that all estimates be taken
when green grass was avallable. At least three estimatés were taken
for each lactation.

Reproduction performance of the cows was measured by analyzing
date at first calving, percent of cows which calved and percent of cows
which weaned calves.

Since there were unequal numbers among treatments and between
breeds, the data were analyzed by techniques described by Snedecor and
Cochran (1967) for two-wey classifications with unequal numbers and
proportions. Heirarchial analyses of variance were utilized to obtain

unweighted means for each treatment and breed for each period (age of
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cow or calf crop number) for each variable. Then analyses of variance
were run on each period for each trial for each variable. Analyses
were then run on each period combining trials for each variable. Since
all analyses of variance were on unweighted means, the error mean
squares were divided by harmonic means so that analyses were on a per
cow basis. The preceding procedures were employed in the analysis of
all data except the percentage of cows which calved, percentage of calf
crop weaned, milk production and average calving date. The percentage
of cows which calved, percentage of calf crop weaned and average
calving date were analyzed by a randomized block design as explained
by Snedecor and Cochran (1967). Milk pr§duction data were not analyzed.

Treatment differences were determined by 1SD tests.



CHAPTER IV
RESULTS AND DISCUSSION

Because of the utilization of analyses on unweighted means, the
levels of significance are not exactly correct as reported, but are
close approximations. The levels of statistical significance of F tests
for treatment effects on body weight and measurements of cows fed
different levels of preweaning nutrition are shown in Table II. Table
ITIT depicts unweighted means énd levels of significance of differences
between breeds for body weights and measurements. Treatment means for
body weight, circumference of heart girth, horizontal length from
point of shoulder to hooks, height at withers and height at hooks are
presented graphically in Figures 1 through 5, respectively. Treatment
means, standard errors and levels of significance for ages of cows with
significant treatment F values (P <.05) are shown in Tables IV through
X.

Table II is a summary of the results of body weight and body
measurement comparisons between treatments. All of the actual measure-
ments (body weight, circumference of heart girth, height at withers and
width at hooks) indicated a significant difference between treatment
means (P <.005) through 1.5 years of age. In general, no expression of
treatment affect was detectable by the time the cow attained 2.0 years
of age. More inconsistency was noted for the photographic measurements,

but the general trend was that treatment significance was not detectable
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TABLE IT

IEVEIS QOF SIGNIFICANCE OF TREATMENT EFFECTS ON BODY WEIGHTS AND BODY
MBEASUREMENTS OF COWS FED DIFFERENT 1EVELS OF PREWEANING NUTRITION

Body  Circumference ; Height gt Widthiat Length , Length , Chest §o Height gt Heighh at

Variable Weight of Heart Girth™ Withers Hooks of Rump~ of Body~  Ground Withers Hooks
Age of Cow ‘ |

1)0 Days  NS° NS NS - NS Pp<L05 NS NS NS NS

240 Days  P<.005 P <,005 p<L.005 P<005 P<0d05 P<L0o5 pP<Loos p<.005 P <005
1.0 Yedr P <.005 P <,005 p<L.005 P<005 P<.005 P<L005 NS p<.005 P<.005
1.5 Year P<005  p<.005 P<L.005 P<L.005 NS p<.05 NS p<o5 p<.0L
2.0 Year NS NS NS NS NS NS NS NS NS

2.5 Year NS NS NS NS NS NS NS NS NS

3.0 Year NS NS NS NS NS NS NS NS NS

3.5 Year NS NS NS NS NS NS NS NS NS

4.0 Year NS NS NS NS NS NS NS NS NS

L.5 Year NS NS NS NS NS NS NS NS NS

;Actual measurement.

2Photographic measurement.

3Ns

nonsignificant (P <.05).

1z
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by the time the cows reached 2.0 years of age. The variables most in-—
fluenced by condition (body weight, circumference of heart girth and
width at hooks) showed a significant (P <.10) treatment effect at 2.0
years of age, indicating a possible treatment effect on body condition
at that time. The more subjective condition score, however, failed to
detect a treatment difference (P >.10) at 2.0 years of age. These
results are in contrast to results found in dairy and beef cattle that
were treated for longer periods of time. Bratton et al. (1957) found a
treatment difference on weight through the fifth lactation for Holstein
heifers fed either 60-70 percent or 140-160 percent of Morrison's upper
TDN requirements for the first 2 years of life. Pope et al. (1955) and
Hogan (1959) reported that beef cattle on a low plane of nutrition for
the first three years or longer never regained normal mature size.
Another general trend was the consistency of a highly significant
(P £.01) breed effect (Table III) and birth year effect for all varia-
bles and for all ages of the cow. At 140 days of age the Herefords
were significantly taller (P <005) at hooks (photographic medsurement),
taller (P-<.05) at withers (actual measurement) and longer (P-<,005) in
body (horizontal distance from point of shoulder to hooks measured
photographically) than the Angus. At 240 days and 1.0 year of age the
Angus were heavier (P <.005), had more condition (P <.005) and had
greater circumference of heart (P <.005), all of which were indications
of fatness. As a general trend, the Angus tended to be larger structur-
ally at 240 days and 1.0 year of age. After 1.0 year of age the trend
reversed and by 2.5 years of age the Herefords held the advantage in
nearly every trait measured. The results indicate that the Angus

matured earlier than the Herefords, but that the Herefords grew to a



TABLE IIL

UNWEIGHTED MEANS AND LEVELS OF SIGNIFICANCE OF DIFFERENCES

BETWEEN BREEDS FOR BODY WEIGHTS AND MEASUREMENTS

Age of Cow 140 Days 240 Days 1.0 Year 1.5 Year 2.0 Year 2.5 Year 3.0 Year 3.5 Year 4.0 Year 4.5 Year
Breed A H A H A H A H A H A H A H A - H . A .H‘ . A H :
Ei‘iimc L5.77 W5.69 209,075 196,378 257.09 230.398 346.69 350.63 342.80 348.31 349.248 378.878 379.136 398.008 395.29% 428.18% L1.26° 420.12° WAT.12 4589
e .07 880  9.8.° 9.35° 7.7 7.0 9.0 106 7288 7.80F  7.92° 8.4® 7.6 7 851 8.3 830 80 8.1° 8.1
2?5?:-:?1;:11“120.73 119.85  135.39% 131,195 16.40% 10.43% 163.45 162,04 161.46 161.11 161518 161..345 165.7118 168:655 166,565 169.97 171.86 172.17 17199 173.38
Vitherstd 87.38° 88.55° 95.93 95.62 100.09 10042 109.13° 110.38° 111.09° 112.48° 112.36 1348 114,028 216.468 113.465 116,38 116.33° 117.94° 116,118 118,018
ooke™" 2.2 275 3. 33.0h  37.65% 36.53% 3.k 13.39 M2l W85 W7 W6.E 16978 189S u7.20P 18878 19.05° 49.T°  19.79F 50.97°
P of 28,55 28,59 3163 3129 32685 3365 3u.69F 35.635 3552 36.27  3hsT 36207 3498 38317 36.63% 36.08 36,6585 38.85F  36.36% 36,38
{:&y@h o 63.66 63.67 71.528 69.53% 77.09 75.39 35.12 36.42 88,13  87.96  86.94 86.57 92.80 92.21 90.225 92.3F  95.35 9u.62  93.53 9L.31
o W20 L9 LhT28 45.635  15.535 47.08%  u8.89f 50.42% 5129 5190 53.31° su.70f 51,188 s2.9F 51118 5368 50.968 53.27%  s0.278 5398
3?2%22933 88.96 88.93  95.73 9482  101.40f 100.09% 108.44 108.76 110.85 110.87 110.82° 112,32° 110.70° 113.20%° 112.168 113.948 114.258 115.885 113.595 115.638
Hocroba® 87.43  89.39  93.7h 9450  98.805 99.408 106,068 108,095 108.248 110.408 108.78% 112.15% 108.568 112.10% 109.63F 112,495 110.07% u3.29£

2actual measurements.

bPhobographic measurements.

“Weight in kg.

easurement in cm.

®Significant difference between breeds at P&.05.
ISigniticent difference between breeds at P <.OL.
E5ignificent difference bstween breeds at P <.005.

9¢
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larger size. There is no evidence that treatment affected the breeds
differehtly as shown by the fact that there were only two breed x treat—
ment interactions that exhibited a significant F (P'<;05). Because a
total of 110 variables were tested statistically, approximately five of
these could be statistically significant (P <.05) due entirely to chance.
Likewise, only two treatment x birth year interactions were significant
(P'<;05). A trend was evident, however, for breed x birth year to be
significant indicating that the Hereford and Angus breeds reacted to
their environments differently but did not react to their preweaning
treatments differently.

The various growth curves (Figures 1 through 5) indicate that
generally the creep-fed 2/0-day weaned group remained heavier and larger
until 1.5 years of age. At that time this group decreased dramatically
in rate of growth, as shown by the radical decrease in slope after 1.5
years of age for all variables depicted. The measurements of body

growth will now be considered.

Body Weight

Unweighted means of cow body weight for each treatment within each
age of cow are presented graphically in Figure 1. Unweighted treatment
means, standard errors and levels of significance for each cow age with
a significant treatment F value (P <,05) are presented numerically in
Table IV. From 240 days to 3.0 yéars of age the differences between
treatments gradﬁally decreased with the greatest decrease between 240
days and 1.0 year. Body weight continually increased until the end of
the study except for the decrease in the creep-fed 240-day weaned group

between 1.5 and 2.0 years of age. This indicates that the first
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TABLE IV

AVERAGE BODY WEIGHT OF COWS FED DIFFEgEl\IT
LEVELS OF NUTRITION BEFORE WEANING

29

o 1. lLD—DLay 2. 2L0-Day 3. Creep-fed
Treatment Weaned Weaned 21+0-Dax Weaned Significance
Age
240 Days  175.68%% 2.50° 206.53 * 2.60 225.95 ¥ 2.52  1<2<3¢
1.0 Year 225.95 £3.01 246.67 ¥3.15 258.59 3.0, 1<% 13t
1.5 Year  334.85 £3.50 35435 2 3.69 356.79 ¥3.55 1<% 1<3°
2.0 Year 336.41 ¥ 5.06 354.03 % 4.73 1ot

346.23 £ 1,.59

%0nly ages with significant treatment F values (P <(.05) included.

Pynweighted means in kg.

cS’c,andard error.

dsignificant at P<.0l.

®significant at P<.05.

f

{

Significant at P<.10.
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pregnancy affected body condition for the creep-fed 240-day weaned
group relatively more than the other treatments. At the completion of
the treatment period (240 days) all three treatments differed signifi-
cantlY.(Pi<:Ol). The treatments imposed produced a larger weight
difference (30.85 kg) between the 140-day weaned and the ZAO-day weaned
groups than between the 2)0-day weaned and creep-fed 2,0-day weaned
groups (19.42 kg). This larger difference persisted until the cattle
reached 2.0 years of age. The 1 0-day weaned group remained signifi-
cantly lighter (P <.05) than the other two groups through 1.5 years of
age, but by 2.0 years the creep—fed 240—-day weaned group was not sig-
nificantly different from the other groups. The cattle were growing at
the end of the study. Knox and Koger (1945) and Brinks et al. (1962)
reported that Hereford range cows increase in body weight until 8 years
of age.

The fact that no significant difference (P >.05) between treatments
was detectable at 2.0 years of age indicates compensatory growth by the
cattle fed lower planes of nutrition to weaning. This is in agreeéent
with Osborne and Mendel (191L), Winchester et al. (1957) and Reid et al.
(1957a). Reid et al. (1957a), however, found that Holsteins restricted
to 65 percent of Morrison's upper TDN level from birth to first calving
did not attain the weight of normally fed heifers until 7 years of age.
A strict comparison between these data and those of Reid et al. (1957a)
is not logical because of differences in body type of experimental
females and differences in length and severity of treatments.

The average date of measurement when the cows wefe 140 days and
240 days of age was June 10 and September 20, respectively. The average

date of winter measurement (1.0, 2.0, 3.0, 4.0 years of age) and summer
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measurement (1.5, 2.5, 3.5, L.5 years of age) was February 3 and August
18, respectively. There was not as much seasonal variation in weight
as normally occurs due primarily to the fact that the "spring" weight

was taken in February before weight losses of parturition occurred.
Circumference of Heart Girth

Figure 2 depicts graphically the unweighted means of circumference
of heart girtﬁ for each treatment within each age of cow. These means
along with their standard errors and levels of significance are pre-
sented numerically in Table V. A comparison between Figures 1 and 2
indicates a close relationship between body weight and circumference of
heart girth. This is in agreement with Hughes (1971). The curves of
these two variables were almost congruent. At the end of the treatment
period (240 days of age), the range between 1,0-day weaned and 2L0-day
weaned and between 2/0-day weaned and creep-fed 240-day weaned was 8.03
and 6.01 cm, respectively. By 1.5 years of age these ranges had
dwindled to 0.93 and 3.30 cm, respectively. After 2.0 years of age no
significant differences (P>.05) were detectable between treatments

(Table V).

Condition Score

Since condition score was not estimated by the same person at
different ages of the cow, one cannot logically compare condition score
over age. A treatment difference between 1,0-day weaned and 2,0-day
weaned and between 240-day weaned and creep-~fed 240-day weaned cattle
persisted through 1.0 year of age (Table VI). For this variable, birth

year was confounded with scorer and, therefore, the variation due to



170
165+
160
155¢L
1504

5t

135¢
130F

12 ‘s ——— 1/,0-day weaned
° v — ——— 2)0-day weaned
: Creep—-fed 240-day weaned

115+

Circumference of the Heart Girth (cm)

1 4 i} LS 1 i
114..0 do 21-],0 do lao -yr- 105 YI'- 200‘yr- 205 yr' 3.0 yro 305 y’I‘. 1+.O yro 1-],05 yrn
Age of Cow '

Figure 2. Average Values of Circumference of the Heart Girth of Cows Fed Different ILevels
of Nutrition Before Weaning

i

r43



TABIE V
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AVERAGE CIRCUMFERENCE OF HEART GIRTH OF COWS

FED DIFFERENT LEVELS OF NUTRITION

BEFORE WEANTNG®

1. 140-Day 2. 240-Day 3. Creep-fed
Treatment Weaned Weaned 2L40-Day Weaned Significance
Age
210 Days 125.93°F .63 133.96 F .65 139.97 % .6 1<e<3d
1.0 Year 139.13 ¥ .68 L7 ¥ 71 w65 eg 1< 1<3°
1.5 Year 160.24 & .62 163.54 % .65 164473 .63 1<2® 1«3
2.0 Year 159.83 £ .84, 162.73 % .79 162.30% .76 1<°

aOnly ages with significant treatment F values

bUnweighted means in cm.

cStandard error.

dsignificant at P <01 .

®significant at P<.05.

(P <.05) included.
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TABLE VI

AVERAGE CONDITION SCORE OF COWS FED DIFgERENT
LEVELS OF NUTRITION BEFORE WEANING

T. 1,0-Day 2. 2L0-Day 3. Creep-fed

Treatment Weaned __Weaned 2L0-Day Weaned Significance
Age

2,0 Days  7.32°% .15° 960 .16 1185 f .15 1<e<sd
1.0 Year  6.88 % .10  7.39% 10 7.96%F .10 1< 13®

%0nly those ages with significant treatment F values (P <.05)

included.
)

Unweighted mean.

cStandard error.

d5ignificant at P <0l.

significant at P<.05.
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scorer should not affect precision of estimation of probability levels
for treatment. Birth year was consistently a significant source of var-
iation (P <.005 at all ages of cow except at 240 days of age when

P <.05).

Width at Hooks

Significance between the two extreme treatments persisted until
1.5 years, but became less significant as the cows aged. The unweighted
means, standard errors and levéls of significance for cow ages with
significant F values are shown in Table VII. The range between the
extreme treatments was 2.92 cm at 240 days of age and decreased to 1.09

cm at 1.5 years.

Length of Body

By the completion of treatment (240 days of age), a significant
(P-<305) difference of 3.09 tm was noted between 1L0~-day weaned and 2L0-
day weaned cattle. Also a significant (P <.01) difference of 4.10 cm
was noted between 140-day weaned and creep-fed 240-day weaned groups.

No difference (P>>.05) was detected between 240~day weaned and creep-—fed
2)40-day weaned groups. At 1.0 year of age the difference between these
.two treatments remained significant (P <.05). The range between extreme
treatments remained significant (P <.05) until 1.5 years of age. At
that age the range was 2.5 centimeters. These results are depicted
numerically in Table VIII. Wiltbank, Bond and Warwick (1965) observed
a deficit of 11 cm in body length at first estrus of beef heifers that
had been fed an energy deficient ration. When the heifers were fed an

adequate ration after parturition this difference disappeared. Figure
|
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TABLE VII

AVERAGE WIDTH OF HOOKS® OF COWS FED D%FFERENT
-1IEVELS OF PREWEANING NUTRITION

1, 140-Day 2. 240-Day 3. Creep-fed
Treatment Weaned Weaned 2L0-Day Weaned Significance

Age

210 Days  31.65°% .20% 33,35
1.0 Year  36.1L % .20  37.06
1.5 Year 42.81 % .20  13.52

21 34573 20 1238
38.07 % .20 12t 13%¢3
21 13.90% 20 1t

f

b+ 1+ 1+
)
l_]

I+ 1+

aActual measurement .

bOﬁly ages with significant treatment F values (P <.05) included.
cUnwéighted means in cm.

dStandard error.

®Significant at P <.0l.

fSipnificant at P <.05.
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TABLE VIII

AVERAGE LENGTH OF BODY® OF COWS FED DIFFERENT
LEVELS OF PREWEANING NUTRITION

T. 1,0-Day 2. 2L0-Day 3. Ofeep-fed
Treatment Weaned Weaned 2L0-Day Weaned Significance
Age
210 Days  68.13%F .50% 71,22
1.0 Year 7426 X .57  75.91
1.5 Year  8L.45 & .56  85.90

61 2.23% 59 1<t 1«3®
58 78.51% 57 1<3° 23t
59 86,95 % .57 13t

I+ 14 1+

aPhotographic measurement of horizontal length from point of
shoulder to hooks. .

bOnly ages with significant treatment F values (P<C.05) included.
cU'nweighted means in cm.

dStandard error.

®significance at P <.0l.

fsignificance at P<.05.
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3 indicates that creep-fed 240-day weaned heifers remained longer and
140-day weaned heifers remained shorter until 2.0 years of age, but as
age increased beyond 240 days the differences became progressively

smaller.

Body Height

Three measurements of height were analyzed statistically: photo-—
graphic measurement of height at withers, actual measurement of height
at hooks and actual measurement of height at withers. It is difficult
to determine which of these is the best estimate of structural height
but the actual measurement of height at withers and photographic meas—
urement of height at hooks exhibited smaller standard errors than
photographic measurement of height at withers (Tables IX, X and XI).
Actual measurement of height at withers and photographic measurement of
height at hooks showed a difference (P <(05) between extreme treatments
through 1.5 years of age whereas no significant F (P>.05) was calcu-
lated later than 1.0 year of age for photographic measurement of height
at withers. This decrease in precision for photographic measurement of
height at withers may be due to a more variable head positioning at the
time the photograph was taken.

PFigures 4 and 5 are similar to each other and to the figures of
other growth measurements. They indicate that by the time of first‘
calving no treatment difference was evident. Thué, the low plane of
nutrition possibly delayed maturity in height. These results are simi-
lar to those of Crichton et al. (1960a) although not as dramatic. They
found that dairy heifers which received a low plane of nutrition prior

to first parturition attained maturity in height at withers 8 to 9
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TABIE IX

AVERAGE HEIGHT AT WITHERS® OF COWS FED DIFFERENT
IEVELS OF PREWEANING NUTRITION

1. 140-Day 2. 2L0-Day 3. Creep-fed
Treatment Weaned Weaneg 2L0-Day Weaned Significance

Age

210 Days  93.28° 367 960 37 oresE 36 1<2° 1<3°
1.0 Year  98.65 % .51 100,92 ¥ .53 102.68 % .51 1<t 1«s®
+

1.5 Year 108.70 ¥ .38 109.97 % .40 110.60% .38 1<3f

®Actual measurement.
bOnly ages with significant treatment F values (P<.05) included.
cUnweighted means in cm.

dStandard error.

®significant at P <.0l.

f3ignificant at P <.05.
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L1

AVERAGE HEIGHT AT WITHERS® OF COWS FED DIFFERENT
LEVELS OF PREWEANING NUTRITIONP

1. 1,0Day 2. 2,0-Day

3. Creep~fed

Treatment Weaned Weaned ‘ 240-Day Weaned Significance
Age _

210 Days  92.55%F .39% 96.09%f .0  97.19F% .39 1<2® 1<3°®
1.0 Year  98.68 % 101.40 X

102.15 1<2°% 1<3°

aPhotographic measurement.

Ponly ages with significant treatment
cUnweighted means in cm.

d

Standard error.

®significant at P<.OL.

F values (P<.05) included.



TABLE XTI

AVERAGE HETGHT AT HOOKS® OF.COWS FED DIFFERENT
LEVELS OF PREWEANING NUTRITION

1. 1L0-Day 2. 2L0-Day
Treatment Weaned ‘ Weaned

3. Creep-fed
2L,0~Day Weaned Significance

Age

210 Days  91.60%F .11% gn.97 % .13
1.0 Year 97.12 % 1 9971t 2
1.5 Year 105.97 X .2 107.1 % .5

95.78 % 1 1<2® 1K3°
100.48 £ .41 1<2® 1«3®
107.8, % .3 13t

—

aPhotographic measurement .

bOnly ages with significant treatment
cUnweighted means in cm.

dStandard error.

®significant at P<.OLl.

fsignificant at P <.05

F values (P<.05) included.
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months later than heifers on a high plane.

At 140 days of age, actual height at withers was approximately .12
cm larger than photographic height at hooks. As the animal increased in
age, the height at hooks increased at a relatively greater rate than
height at withers. The advantage in height at hooks over height at
withers was 4.99 cm at 240 days, 2.62 cm at 2.0 years, 4.75 cm at 3.0
years and 0.23 cm at 4.0 years. These data indicate that maturity in
height at withers was attained earlier than maturity in height at hooks,
which is in agreement with Guilbert and Gregory (1952) who observed an

anterior to posterior gradient in development of body parts.

Reproductive Efficiency

The average calving dates for cows fed different levels of pre-
weaning nutrition are shown in Figure 6. No significant treatment
differences were obtained (P >»10) and no general trends were observed.
Sorensen et al. (1954), Reid et al. (1957a), Crichton et al. (1959) and
Hughes (1971) reported a delay in first estrus for heifers on an ex-
tended low plane of nutrition. Perhaps the treatments in the experiment
reported herein were not severe enough to produce a change in physiolo~
gical age of the heifers.

No significant treatment differences (P:>.lO) were obtained for
percent of cows which calved. There was a trend, however, for the 140~
day weaned group to have a lower percent calf crop for the different
trials especially for the first calf crop. As shown in Figure 7, for
the first calf crop the 140-day weaned group was 15.80 percent lower
than the 240-day weaned group and 15.57 percent lower than the creep-

fed 240-day weaned group. Wiltbank et al. (1969) found that Hereford
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and Angus heifers on a low plane of nutrition from 6 to 12 months of age
attained puberty 273 and 109 days later, respectively, than cows on a
high plane. Wiltbank et al. (1965) found that Angus heifers wintered to
gain .45 kg per head daily attained puberty in 11.2 months at a weight
of 260 kg, whereas Herefords attained maturity in 13.6 months at 302
kilograms. When Angus and Hereford heifers were wintered to gain .23 kg
per head daily, they attained puberty in 13.1 months at a weight of 236
kg and 15.5 months at a weight of 270 kg, respectively.

In this study, all cattle were exposed to a bull at a fixed date
(an average of May 20 for all trials); it is possible that the 140-day
weaned cattle had not attained puberty at that time. This could explain
the poor performance of the 140-day Hereford (59.) percent) as compared
to the 140-day weaned Angus (72.9 percent) for percent cows which calved
the first time, since the Herefords were later maturing than the Angus.
The Herefords and Angus weaned at 140 days of age weighed approximately
256 and 281 kg, respectively, at the time they were first exposed to the
bull. According to Wiltbank et al. (1965), these heifers should have al-
ready attained puberty unless the preweaning plane of nutrition was an
interfering factor. By the second calf crop no great differences were
noted between the treatments for percent of cows which calved. The aver-
age percent of cows which calved over all three prodﬁctive years was
75.96, 8L,05 and 83.99 percent for 140-day weaned, 240-day weaned and
creep—fed 2)40-day weaned groups, respectively.- Reid et al. (1957a) and
Bratton et al. (1957) reported no significant differences (P>>.10) for
number of services per conception due to nutritional treatments imposed
during early life.

No significant treatment differences (P >th) were obtained for
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percent of cows to wean calves, but a trend was noted for the 1,40-day
weaned group to wean a smaller percent of calves for the first calf crop.
As shown by Figure 8, no trend over calf crop can be distinguished. The
average percent calf crop weaned over all three productive years was
67.3L, 72.80 and 76.83 percent for 140-day weaned, 240~-day weaned and

creep—fed 240~day weaned groups, respectively.

Calf Birth Weight

Treatment of the dam affected the birth weight of the calves signi-
ficantly (P <05) only the first calf crop. The means for birth weight
for the first calf crop from 1,0-day weaned, 240~day weaned and creep-
fed 2/0-day weaned dams were 26.73, 26.73 and 27.L kg, respectively. As
shown in Figure 9, no definite trend was noted for calf crops two and
three. The 140~day weaned and 240-day weaned cows apparently had not
completely overcome the detriment of their preweaning nutrition at the
time they were first bred as illustrated by all growth curveé (Figures 1
through 5) and therefore, possibly did not provide the prenatal maternal
environment provided by the creep-fed 240-day weaned cows. dJoubert
(1954), Reid et al. (1957a), Pinney (1962) and Hight (1966) reported
lighter birth weights for calves of cows on low planes of nutrition

during the growth period.

Calf Weaning Weight and Skeletal Measurements

Analyses of variance failed to show a significant (P§>.05) treat-
ment effect upon weaning weight of three calf crops. As shown in Figure
10 and Table XII, however, the creep-fed 240~day weaned group tended to

wean lighter calves for all three calf crops. The treatment F tests for
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TABLE XII

AVERAGE SEX, AGE, AND CROSSBREED CORRECTED
WEANING WEIGHTS OF COWS FED DIFFERENT
LEVELS OF PREWEANING NUTRITION

1,0-Day 21,0~ Day Creep—fed
Treatment Weaned Weaned , 2L0-Day Weaned Significance
Calf Crop
1 156.77%% 1,25° 155.08 * 1.16 152.37 £ 1.12 Ns®
2 180.58 £ 1.26 180.49 ¥ 1.26 173.43 ¥ 1.22 NS
3 191.66 & 1.48  195.60 X 1.52  187.30 % 1.33 NS

SUnweighted mean in cm.

bStandard error.

“Nonsignificant (P>.10).
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calf crops two and three approached significance (P >.10). Since these
analyses are on unweighted means, the probability levels are only approx-
imations and there possibly was a true difference not detectable by the
analysis used.

These results agree with Mangus and Brinks (1971a) who reported
product moment correlations of the cow's weaning weight, weaning age and
weaning score with MPPA (Most Probable Producing Ability) of 0.1k, 0.05
and -0.02, respectively, indicating a low relationship between these fac-
tors and cow productivity. There was a trend, however, for high weaning
weight to be associated with low subsequent maternal ability. Holtz,

Erb and Hodgson (1961) concluded that early gain is a poor predictor of
producing ability in dairy cattle. Christian, Hauser and Chapman (1965),
and Koch (1969) reported an inverse relationship between preweaning
growth potential and maternal ability in beef cattle. This same rela—
tionship was noted in dairy cattle by Wallace (1953), Swanson and Spann
(1954), Hansson (1956) and Swanson (1957). Christian, Hauser and Chapman
(1965), studying identical and fraternal twin Hereford heifers, found a
significant negative correlation between weaning weight of dam and her
butterfat production for the first 60 days of the first lactation, but
the negative correlations between weaning weight and milk production were
not significantly different from zero.

Totusek (1968), reporting preliminary results from this study, in-
dicated a larger difference between treatment means than is reported here.
This can be explained by the fact that his means were based upon a differ
ent method of pooling than the method used in this study. He pooled all
sex and age corrected weaning weights for the 1965, 1966 and 1967 calf

crops regardless of age of cow at time of calving. In this paper sex,
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age and crossbreed corrected weaning weights were pooled for all cows of
the same age regardless of year the calf was born. Weight of calf pro-
duced for three calf crops (sum of percent calf crop weaned x mean wean-
ing weight over three calf crops) for 140-day weaned, 240-day weaned and
creep~fed 240-day weaned groups was 356.L, 38L.L and 393.1 kg, respective-
ly. Thus, although the creep-fed 240-day weaned group tended to wean
lighter calves, their advantage in percent calf crop weaned overcame this
disadvantage. The weight of calf produced for each calf crop is present-—
ed graphically in Figure 11. The creep-fed 240-day weaned group did not
consistently maintain an advantage in weight of calf produced over calf
crop.

Because of the high correlation between milk production of dam and
weaning weight of calf (Knapp and Black, 1941; Pimney, 1962; Gifford,
1953; Valesco, 1962), milk production will be discussed in this context.
As shown in Figure 12 the milk production trends are similar to those of
weaning weight for the first two calf crops lending support to the possi-
bility of a treatment effect on lactation.

No trends, however, were noted among treatments for the three calf
crops for height at withers, height at hooks and length of body of calves
at 140 days of age. Neither weight nor condition score nor skeletal
measurement (height at withers, width at hooks, length of rump, length of
body, distance from chest floor to ground and height at hooks) showed
any statistical treatment effect (P >>»05) for any calf crop as measured
at 140 days of age. Birth year, however, was generally significant
(P~<305) for these analyses indicating that continuous environment had a
greater efféct on calf performance than level of dam's preweaning

nutrition.
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CHAPTER V
SUMMARY

A study was initiated in 1963 employing approximately 50 Hereford
and Angus females in each of four trials to determine the effects of
three preweaning planeszof nutrition. These planes of nutrition were
accomplished by: (1) weaning at 140 days, (2) weaning at 240 days and

(3) creep~feeding and .wesning at 240 days. At 240 days of age, l40-day
weaned, 240-day weaned,and  creep~fed 240-day weaned females weighed
175.7, 206.5 and 226.0 kg, -respectively. After weaning all females were
treated alike under .range+conditions. Weights and body measurements,
actual and photographic, were taken at 1,0 days, 240 days, one year,
and at six month intervalsﬁﬁhereafter to 4.5 years.

The Angus females:tended to mature earlier but the Herefords
attained a greater maximum body size. No breed interaction with treat-
ment, however, was observed. Height at withers increased at a relative-
ly greater rate than height at hooks indicating an anterior to posterior
gradient in growth.

Body weight, condition score and other measurements of growth
tended to be significantly (P-<;05) affected by treatment to 1.5 years.
The creep-fed 240-day weaned cattle gained the least in structural size
and the 140-day weaned group gained the most between 240 days and 2.0
years of age. The creep-fed 240-day weaned cattle lost more weight and

condition during time of first pregnancy than did the other treatments

58
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(which remained rather constant). The creep-fed 210-day weaned cattle,
however, provided a better prenatal maternal environment for the first
calf crop as shown by heavier (P <.05) calf birth weights. By 2.0
years of age (time of first calving) no significant difference (P >.05)
between treatments was observed for any of the skeletal measurements.
This indicates that by the time of first calving there was little ana-
tomical difference due to treatment. This possibly explains why no sig-
nificant (P>>.05) treatment effect on weaning weights for any calf crop
was observed. A trend was evident, however, for the creep~-fed 2,0-day
weaned cows to wean lighter calves. The average sex and age corrected
weaning weight for three calf crops for 140-day weaned, 240-day weaned
and creep—fed 240-day weaned groups was 156.8, 155.0 and 152.4 kg, re-
spectively. Milk production data was not analyzed statistically but
exhibited1a similar trend to that of weaning weight. Neither weight nor
condition score nor structural measurements of calves showed any statist-
ical treatment effect (P>.05) for any calf crop as measured at 140 days
of age.

Different levels of preweaning nutrition did not significantly
(P >.05) affect average calving dates, percent cows which calved, or
percent calf crop weaned. A trend for the 140-day weaned group to give
birth to a smaller percent of calves for the first calf crop was noted.
The average percent calf crop weaned over all three productive years was
67.34, 72.80 and 76.83 percent for 140-day weaned, 240-day weaned and
creep~-fed 240—day weaned groups, respectively. The total weight of
calf produced per cow for three calf crops for 1lij0—day weaned, 240-day
weaned and creep-fed 240-day weaned groups was 356.L, 38L.) and 393.1

kg, respectively.
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TABIE XIII

AVERAGE BODY WEIGHT (KG) OF COWS FED DIFFERENT

LEVELS OF PREWEANING NUTRITION

o —

Trt.Brd. UQ® Angus  Up Hereford 2400 Angus 210 Hereford  240C° Angus 2/0C Hereford

Year "
Born T n T n E n b4 n T n I n

0 Deys® ,
63 129,10 ( 8) 13437 ( 8) 145.40 ( 9). 141,61 (10) 160470 ( 7} 136400 { 5)
66 142463 ( 9) 142431 ( 8) 143416  8) 138,72 ( 6) 144e12 (11) 144.69 (10)
65 186411 ( B8) 162423 { 93 150498 ¢ 7) 15583 ¢ 9) 14974 ( 8) 155433 ( $)
BS = 33.45 af = 131

240 Days .
63  165¢84 § 8) 14175 ( 8) 198473 ( 8) 186465 (10) 233428 ( 71 200.94. ¢ 5}
66 1B9¢20 { 9) 182446 ( 8) 220405 ( 8) 20177 { 6) 234475 (11) 228456 (10)
65 . 19136 ( 8) 1B3.45 ( 9) 214435 { 7) 217462 t 9) 234,00 { 8) 22412 ( )
S = 54.98 df = 130

1.0 Year
63 238470 ( 8) 193,63 ( 8) 266420 { 8) 222401 & 91 288468 ( T) 230488 ( 5)
66 245619 { 9) 21772 ( 8) 269.04 ( 8) 240478 ( 6) 270692 (11) 259.00 (10}
65 249476 ( B) 243493 ( 9) 267462 ( 7) 246495 ( 9) 273457 ( 8) 259455 ( 9)
66 21931 (10) 199435 (10) 244661 { 7) 216414 (10) 251e46 { 8) 234463 {(11)
BS = 77.71 df = 179 Do

’ 1.5 Year -

63 333,67 ( B8) 326459 | 8) 366428 ( 8) 361487 ( 9) 377613 (7)) 353,35 { 5)
66 3484%6 ( 9) 356413 ( 8) 361663 ( 8) 369015 ( 6) 365.51 (11) 377.66 (10)
65 308644 { 8) 333,184 ( G) 323499 { 7) 341,45 { 9) 319.22 ( B} 347.50 ( 9}
66  337.70 (10) 2336452 (10) 365:47 { 7) 344496 (10) 352467 ( 8) 361.23 (11)
BS = 106.18 daf = 179

2,0 Year
63 332426 ( 6) 340495 ( 3) 363478 ( 51 343.97 ( 3) 352,90 ( 5) 331.88 { 3}
66 34785 ( B) 373.65 ( &) 35834 ( 8) 372,70 ( 3) 353480 (11) 366428 ( 6)
65 327434 { 6) 364435 ( 6) 353,80 ( 6) 351453 ( 7) 346424 ( 6) 356445 ( T)
66 322405 ( 3) 202,77 ( 6) 340052 ( T) 347450 ( 9) 3164460 { 7) 349464 . 6)
BS = 209.01 daf = 177

2.5 Year
63 347075 ( 6) 361436  3) 376467 ( 5) 386431 ( 3) 364e69 ( S) 372470 ( 3)
66 32621 ( 6) 2391479 { &) 344eT3 ( T) 377499 ( 3) 335,89 (10) 39463 ( &)
65 339,06 ( 6) 415606 ( 5). 369430 ( 6) - 392436 { 6) 371495 ( 5) 393,11 ( 6)
66 334615 ( 3) 360457 ( 6) 341481 ( T) 358401 ( 7) 360652 ( 7) 362450 ( 6)
S = 156.03 dr = 107

3.0 Year
63 375435 ( 8) 403,05 ( 7) 398427 { T} 434e66 ( 9) 397487 ( 7) 38253 ( 3)
66  362:37 ( 9) 414459  5) 361eT4 ( 6) 411e64 ( &) 365.16 (11) 431,89 ( 7)
65 - 370443 ( 3) 396489 ( 6) 388428 ( 5) 381402 ( 7) 375435 ( 4) 399.45 { 8)
66 413409 ( 7) 367486 ( 5) 370,00 ( 7) 372485 ( S) 376e54 ( 7)) 379,72 (' T)
BS = 279,29 daf = 130

3.5 Year
63 389+01 ( 8) 603437 ( T) 401e11 ( T) 435,95 ( 9) 626405 ( 7)) 406472 ( 3)
66 407+73 { 93 457,22  5) 400,67 61 467.20 { &} 409.14 {10} 499.71 { 6}
65 ' 382415 ( 4) 6435.07 { 6) 402434 ( 5) 618421 ( 5) 383485 ( 4) 439.66 ( 7}
66 385,55 ( T) 373465 ( 4) 370497 ( T) 40&4e15 ( 5) 384480 ( 6) 400.78 ( 7)
PMS = 209.95 df = 124

40 Year
63 412039 ( 6) 380476 ( B) 421e19 ( T) 417.68 ( 6) 419425 ( 7) 42184 ( 5)
64 395092 ( T) 464052 ( T) 423614 ( 7). 435.72 ( 5) 609437 ( 8) 462.67 ( T)
65 416674 ( 4). 408423 ( 8) 414466 ( 6) 397465 ( 6) 614e76 ( 8) 411.99 ( T}
S = 302.49 df = 101

b5 Year
63 475.14 { 6) 422,49 ( 7) 475¢14 ( 6) 469447 ( 6) 4B2.32 ( 6) 468411 { 5)
66 398.51 ( 7) 460407 ( 7) 419457 ( 6) 46Be34 ( 4) 408480 ( 8) 480481 { T)
65  627¢51 ( 4). 445049 ( 7) 434.32 ( 6) 430491 ( 6) 425.53 ( B) 449,38 ( 7)
66  461e76 ( 5) 456462 ( 3) 517:55 ( 3) 476486 ( B) 639.21 ( T) 4B0«64 ( B)
S = 262,63 df = 123

p-?
14,0-day weaned.

b240-dey weaned.
ccreep—fed 240~day weaned.
dAge at deasurement.

'

e
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TABIE XIV

AVERAGE CONDITION SCORE OF COWS FED DIFFERENT
: LEVELS OF PREWEANING NU‘IRITION‘“

dAge at measurement.

Coreep-fed 240-day weaned.

— T - ~
Trbo-Brd. 10" Angus 140 Hereford  210° Angus 20 Hereford  210C° Angus  240C Hereford
‘ , - ..

1!3:;: ) SN X n I n ) S} -2 'n Xn
Born T :
140 Days
63 8425 { 8) 7487 { 8) 8420 (10) 8.10 (10) 8.71 (-7 8440 ( 9)
64 9477 ( 9) 8475 ( 8) 9.75% | 8) 9.00 t 6} 9454 (11) 9.50 (10)
65 94371 8) 9433 { 9) 8485 ( 7) 9400 ( 9} 9.12 ( 8) 9422 { 9}
BS - 117 df =132 .
. 240 Deys
63 7025 ( 8) 6487 ( B8} 9487 ( 8) 8490 (10) 12,85 ¢ 7) 10480 { 5)
64 777 L 9 850 { 8) 10.50 ( 8) 9416 { 6) 12400 (11) 12.00 {10)
65 6487 ( 8) 6466 ( 91 9+28 (. 7) 9488 { 9) 12,12 ( 8) 11.33 ( 9)
BS = ,201, df = 130
1.0 Year
63 7.%0 ( 8) Tel2 ( 8) 8450 ( 8) 7455 ( 9) 957 ( T) 7480 ( 5)
64 6400 ( 9) 5475 8} 6+87 { 8) 6400 { 6) 7418 (11) 7.00 €10}
6% T7+75 ( 8) Tebt { 9) 8+28 ( T Tett 1 9) 8.87 ¢ 8) Bell ( 9)
66 6490 (10) 6060 (10} 7.57 ( 7} 6.90 (10)  T.75 ( 8) 7436 {11}
BS = 0797 at = 179
1.5 Year .
63 10625 ( 8) 11625 ( 8) 10487 { 8) 11466 ¢ 93 11,00 ( 7) 11,20 { 5}
6 8e55 { 9) 9437 { 8) 9400 ( 8) 9.83 { 6) 8,90 (11) 10430 (10)
65 9¢87 { 8) 10444 { 9)  10e14 { 7) 1044 ( 9) - 1075 { 8)  10e844 ( 9)
66 9400 (10} 9+00 (10} 9,00 t T} 9400 (10) 9.00 ( 8) 9400 (11}
S = ,0838 af = 179
2.0 Year
63 7400 ¢ 6} 7400 ( 3) 6460 | 5) 700 ( 3) 7400 ( 5) 633 ( 3)
64 7.75 { 8) 8425 ( 4) 8425 ( 8) 8,33 ( 3) Te63 (11} 8.33 ( &)
65 650 ( 6) 7.00 { 6) 7400 ( &) Te28 4 T) 6666 ( 6) 7400 ¢ T)
66 7400 ¢ 3) Be33 (| 6) Te57 (T 9e44 ( 9) Tels () 9433  6)
BS = 1429 daf = 117
2.5 Year
63 6e16 ( 6) 8400 ( 3) 6040 { 5) 8.33°( 3) 7420 ¢ 5) 8400 ( 3)
64 8450 ( 6) 1025 ( &) 8.71 L T) 9.00 ( 3) 8440 (10) 10416 { 6}
65 8433 ( 6) 8480 ( 5) 9.00 { 6) 9.00 t 6) 8480 { 5) 9400 { 6}
66 8400 { 3) 7.83 ( 6} Te71 4 T) 7.85 ¢ T) 7485 ( T) 7.66 ( 6)
»S = .0963 df = 107
3.0 Year :
63 737 { 8) 8.00 { 7) 7425 ( 8) Betts { 9) Te42 1) 733 ( 3)
64 677 ( 9) 7440 ( S5} 6.82 | 6) 7.00 ¢ 4) 6e72 (11) 7457 ¢ T)
65 8,00 ( 3) 766 { 6) 7480 t 5) 7466 { 6) 8.00 ( 4) 8400 ( 8)
66 9.00 ¢ T) 8400 ( 5) 800 ¢ T 7460 ( 5) 7457 T} 8457 ( T)
S = ,2418 4f = 130
3.5 Year
63 9400 ( B) 9.28 ( 7) 9e14 ¢ 7} 966 ( 9) 9+28 { 7} 933 ( 3
64 8488 t 9) 9.20 { 5) 9.00 ( 6) 950 ( 4) 890 (10} 9.66 t 6
65 8425 ( 4) 8466 ( 6) 8460 { 5) 8.80 ( 5} 8:75 ( 4) 9,28 ( 7)
.66 8el4 ( 7} 725  4) 7400 ( 7) 720 ¢ 5) 7416 U 6) 6485 ( 7)
S = 1137 df = 12},
4.0 Year
63 7400 { 6) 6487 ( B8} 700 { T) 6485 ( T) Te28 ¢ T 7440 ( 5)
64 9e14 t 7) 9.71 ( 7} 9.71 ( 73 9.40 ( 5) 9450 ( 8} 9,85 { 7)
65 8425 ( &) 7412 ( 8) Be16 ( 6) 7.00 ¢ 6) 8.25 t 8) 8.28 ( T)
66 8480 ( 5) 8433 ( 3) 8+50 ( 2) 8.28 t 7) 8400 { 7) 8+00 ¢ 8)
BMS = .2053 af = 128
L5 Year
63 9416 ( 6) B.28 { 7) 9.16 ¢ 6) 9.00 ( 6} 9.16 ( 6) 8480 ( 5)
64 8471 ( 7) 8485 ( 7) 8483 ( 6) 9,00 ( 4) 8462 { 8) 9.14 ( T}
65 8450 ( 4) 7,62 ( T} 8483 t 6) 6.83 { 6) 8.25 ( 8) 8.00 { 6)
66 740 ( 5) 7,00 ( 3) 9.00 ¢ 3) 7437 ( 8) 642 ¢ ) 7.62 { 8)
S = 1965 df = 122
811,0-day weaned.
b2h0—dey weaned .
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TABLE XV

AVERAGE CIRCUMFERENCE OF HEART GIRTH (CM) OF COWS FED
DIFFERENT IEVELS OF PREWEANING NUTRITION

-

Trt.-Brd. U0% Angus L0 Hereford  240° Angus 240 Hereford 240CC Angus  240C Hereford

gg ! a f » % a Y = T = Tt =n
. ll.oDayud
63 118484 ( 8) 117,22 ( 8) 119476 (10) 120,90 (10) 126405 { 7) 117.80 ¢ 5)
64 120417 ( 9) 118,01 ( 8) 12217 ¢ 8) 119,04 { 6) 122,28 (11) 121.08 (10}
65 118487 { B) 121466 { 91 119470 ( 7) 119.77 ( 9) 119412 { 8) 120.48 ( 9)
B = 3.0766 dt = 132
. 210 Deys
63 126426 ( 8) 118490 ( 8) 131454 ( 9) 130427 (10) 145.28 ( 7) 134.46 ( 5)
64 }z:.;e (9) 127,79 ( 8) 138496 ( 8) 131.95 ( 6} 143.34 (11) 138,30 (10)
65 127479 (

8) 127405 (.9} 136032 ( 7} 134467 ( 9) 14119 ( 8) 137424 ( 9)
S = 3.4708 df = 131 .
1.0 Year

63 144490 ( 8) 132655 { 8) 14954 ( 8) 141442 1 9) 15385 { 7) 141,78 .( 5)
64 142007 ( 9) 137,00 ( 8)  148¢52 ( 8) 139427 { 6) 148422 (11) 143,66 (10}
65 1426455 ( 8) 141616 1 9) 146484 ( T) 144480 ( 9) 14947 ( 8) 145,03 ( 9}
66 137489 (10) 134487 {10) 145472 ( 7) 139.62 {10) 147422 ( 8) 143,90 (11)
BIS = 3.9180 df = 179
1.5 Year

63 16278 ( 8) 159489 ( 8) 16617 ( 8) 164a78 ( 9) 16793 ( 7} 163.98 { 5)
64 161488 ( 9) 160424 ( B) 16%.06 ( B) 163432 ( 6) 165663 (11} 166431 (10)
65 159425 ( 8) 158494 ( 9) 16009 ( T} 161e31 ( 9) 160455 ( 8) 161.82 ( 9)
66 161484 (10) 157402 (10} 164499 { T} 162458 (10) 165422 ( 8) 164426 (11)
™S = 3.3083 af = 179

2.0 Year
63  159¢97 { 6) 160435 { 3) 16525 { 5) 16171 ( 3) 163.22 { 5) 158475 ( 3)
64  163¢98 { B) 165629 ( 4) 166494 ( B) 16366 { 3} 165.74 (11) 164+88 ( &)
65 155653 { 6) 15959 ( 6) 159¢21 ( 6) 16237 ( 71 159+38 ( 6) 160645 ( 7)
66 159493 { 3) 153.96 ( 61 161410 ¢ 7) 16156 { 9) 157422 { 7) 160469 { 6)
S = 5.7822 af = 117

) 2.5 Year .
63 161¢62  6) 163457 { 3) 165625 ( 5). 165460 { 3} 164408 ( 5) 165.10 ( 3)
64 159421 ( 6) 170475 { 4) 162481 ( 7) 164450 ( 3) 160414 (10} 168.23 ( 6)
65 158453 { 6) 166457 { 5) 163095 U 6) 167406 t 6) 164423 1 5) 164497 ( 6)
66 16196 ( 3) 155,19 | 6) 157495 ( 7) 160.45 { 7) 158431 ( 7) 160.10 { 6)
S = 4.4635 af = 107
: 3.0 Year

63 166456 ( B) 170,97 ( T} 167498 ( 8) 176453 ( 9) 169456 ¢ 7) 169+41 { 3)
64  163¢94 ( 9) 170,68 ( 5) 16565 ( 6) 168433 ( 4) 164477 (11) 173.91 ¢ 7)
65 163440 { 3) 168¢52 ( 6) 16789 ( 5) 167408 ¢ 6) 162+49 ( &) 167.67 { 8)
66 168498 { 71 161.08 ( 5) 162474 { T) 164e49 ( 5) 164451 { 7) 165.06 ¢ 7}
BMS =-6.6537 df = 130

3.5 Year
63 168471 ( B) 170.83 ( 7) 169¢12 ( 7) 174438 ( 93 17293 { 7) .170.01 ( 3)
66 17113 { 9) 177.95 ¢ 5) 170.30 { 63 175.13 { 4) 170.78 {10} 179,53 | 6}
65 162462 ( 4) 171411 { 6) 166667 ( 5) 167423 ( 5) 160490 { 4) 169412 ( 7}
66 164437 ( 7). 15716 & 4) 158¢75 { 7) 16281 { 5) 162456 ( 6} 164437 ( T)
S = 5.8949 df = 12}

4.0 Year
63 168448 ( 6) 159041 ( 8) 17097 { 7) 169449 ( T7) 171e81°( 7) 17195 ( %)
64 167493 € 7) 175.26 ( 7) 174417 ( 7) 176422 ( 5) 17110 ( 8) 179.03 { T}
65 172421 { 4) 169495 ( 8) 170494 ( 6) 170451 ( 6} 170430 ( 8) 169438 { T)
66 175466 ( 5} 174,07 ( 3) 178418 § 2) 174478 ( 7} 17057 ( 7)1 175.35 ( B)
BS = 8.4527 df = 128 :

L5 Year
63 176423 ( 6) 169230 ( T) 17712 ( 6) 175451 ( 6) 179¢83 ( 6) 175.86 ( 5)
64 165426 { 7) 173462 € 73 170451 { 6) 173,73 ( 4) 166446 ( 8) 176456 ( 7)
65 166068 ( 4) 169.8L ( 7) 168491 ( 6) 168448 ( 6) 167+64 ( 8) 169427 (' 7)
66 172436 ( 5) 172,97 ( 3) 182445 ( 3) 180,08 ( 8) 17036 ( 7) 175.32 { 8)
S = 9.6860 df = 123

é‘ll.o-r.my weaned.
bzm-day weaned.
cGreep-—fed 240-day weaned.

dAge at measurement.
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TABLE XVI

AVERAGE HEIGHT AT WITHERS (ACTUAL IN CM) OF COWS FED

DIFFERENT IEVELS OF PREWEANING NUTRITION

L

v o s
Trt.-Brd. 0" Angus 140 Hereford  240° Angus 240 Hereford  240¢° Angus  240C Hereford
B:: b & n b & n ) & n., b & .n b & n ¥
= X
. 140 Days
63 86013 (. 8) 87482 ( 8) 88479 (10) . 89.05 (10) 88490 ( 7) 87.02 ( %)
64 85.48 ( 9) 86483 ( B8) 8458 ( 8) 87412 ( 6) 85¢18 (11) 87.40 (10)
65 88439 ( 8) 90490 ( 9) 89487 ( 7) 90462 ( 9) 89402 ¢ 8) 90456 { 9)
BMS .= 1.3286 dr =132
240 Days
63 93028 { 8) 90439 { B) 94454 ( 9) . 95465 (10) 99¢49 ( T) 96452 ( 5)
64 93495 ( 9) 946417 { 8)  95.69 ( 8) 95463 { 6) 96470 {11) . 97456 (10)
65 93640 ( 8) 94448 ( 9) - 98429 ( T7) . 98455 ( 9) 98401 ( 8) 97.59 { 9)
BS - 1.1370 df = 131
1.0 Year
63 98445 ( B) 95469 ( 8) 97494 { B) 98455 { 9) 100491 (. 7) 99477 ( 5)
64 99425 ( 9) 99472 ( 8) 101402 ( 8) 101426 { 6) 101+76 (11) 103432 (10)
65 9991 t 8) 100,44 ( 9) 104406 ¢ 7) 102,75 { 9). 102429 ( 8) 103.80 ( 9)
66 98493 (10) 96479 (10) 102428 ( 7) 99449 (10) 106417  8) 103442 (11)
BS = 2.1877 df = 179
1.5 Year
63 110442 ( 8) 109431 ( 8) 109.85 ( 8) 112.26 ( 9) 10969 ( 7) 112426 ( 5)
64 108471 ( 9) 108,68 ( 8) 108458 ( 8) 110423 { 6) 108.68 (11) - 111.53 (10)
65 10747 ( 8) 109¢47 (.9) 109487 ( 7) 110,09 ( 9) 108.01 ( 8) 111419 ( 9}
66  107+56 (10) 107492 (10} 109411 ( 7) 109475 (10) 111.60 { 8) 111.80 (11)
S = 1.225)4 af = 179
2.0 Year
63 111480 ( 6) 110482 ( 3) 11277 ( 5) 111450 & 3) 110443 ( 5) 110691 ( 3)
64 110423 ( 8) 113403 { 4) 11049 ( 8) 113,70 & 3) 10991 (11) 112.60 ( 6)
65 109,98 1 6) 113449 { 6) 112,01 ( 6) 114462 { 7) 111,92 { 6) 114,30 ( T)
66 112418 ( 3) 110406 ( 6) 11005 ¢ 7) 111.30 ( 9) 11125 ( 7) 113441 ( 6)
BS = 2,2120 df = 117
2.5 Year
63 113487 ( 6) 111492 ( 3) 114485 ( 5) 11565 ( 3) 112482 ( 5) 112460 ( 3)
646 111420 { 6) 114430 ( 4) 112459 ¢ 7) 11%5.31 ( 3) 111,02 (10) 113.28 { 6)
65 112439 { 6) 115451 { 5) 11332 ( 6) 114442 ( 6) 113,08 ( 5) 113491 { 6)
66 110423 ( 3) 109455 ( 6) 110401 ( 7) 11237 ¢ 7). 112.88 { 7) 112.81 { 6)
BS = 2,439 df = 107
3.0 Year
63 115441 ( 8) 116473 { 7) 114493 { 8) 117.60 & 9) 1l4e4s { 7) 115,31 ( 3)
64 114413 { 9) 117404 ( 5) 112460 ( 6) 118468 { 4) 112.79 (11) 119499 ( T)
65 113,87 ( 3) 117422 ( 6) 115411 ¢ 5) 116496 ( 6) 112.58 ( 4) 117.03 { 8)
66 115424 { 7) 113438 ( 5)° 11190  7) 112467 ( 5) 115,09 ( 7) 11491 ( 7)
BS = 1.9556 df = 130
3.5 Year
63 115457 ( 8) 116436 { 7) 114¢37 ( 7) 118402 ( 9) 115464 { T) 115440 ( 3)
66 112418 { 9) 116494 0 5) 110495 ¢ 6) 118,49 { &) 110,92 (10) 120405 ¢ :6)
65 11150 { 4) 115,99 ( 6} 115406 ( 5) 117.80 ( 5) 113,03 { 4) 116454 ( 7)
66 114455 ( 7) 112490 ¢ 43 111479 ¢ 7) 113,79 ( 5) 115495 ( 6) 11433 ( T)
S = 2.1772 df = 121,
’ L.0 Year
63 118423 ( 6) 115,82 ( 8) 117423 ( 7) 119,30 { 7) 117,56 { 7) 119.78 ( 5)
64 114437 ( 7) 118,32 ( 7) 114¢48 { 7) 118426 { 51 114483 ( 8) 120461 { 7)
65 115450 t 4) 117.31 ( 8) 117.68 & 6) 118478 { 6) 114.33 ( 8) 11774 ( 7)
66 116468 ( 5) 115,40 { 3) 118461 ( 2) 116411 { 7) 116436 ( 7) 117482 ( 8)
BS - 2,3825 df = 128 :
L.5 Year
63 118415 ¢ 6) 116429 ( 7) 115495 ¢ 6) 118419 ( 6) 117.34 ( 6) 118.82 ( 5)
64 11321 € 7) 116494 ( 7) 11434 § 6) 117485 ( 4) 113,85 ( 8) 12078 t 7)
65 115612 ( 4) 117405 { 7) 117400 ( 6) 117.64 ( 6) 114458 ( 8) 117.60 ( T)
66 117480 ( 5) 11726 { 3) 119463 { 3) 118480 ( 8) 11636 ( 7) 118.80 ( 8)
S = 2.2775 df = 123

allpo-day weaned .
h2w-day weaned.
ccreep-fed 2/,0-day weaned.
dAge at measurement.
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TABLE XVIT

AVERAGE WIDTH AT HOOKS (CM) OF COWS FED: DIFFEENT

IEVELS OF PREWEANING I\TU‘IRITIO

|
- — -
H fl‘rb.—Bxd‘. 140" Angus 10 Hereford 2wb Angus 210 Hereford 2k00° Angus ' 2,0C Hereford
| Tear g B =
; Born & n b & n b & n } & n - X-"mn. X =
1 ) llp'Dayad
i 63 2768 ( 8) 2794 (- 8) 28493 (10} 2938 (10) 29+82 ( 7) 28404 ( 3)
64 2779 (. 9) 29474 { 8) 27462 { 8) 2789 ( 6) 27.68 (11) 2776 -410)
. 65 28416 ( 8) 2968 ( 9) 2797 ¢ T} 28475 ¢ 9) 28.67 ( B) 29035 ( 9)
! FMS = 3774 af = 132
: 210 Days .
' 63 30428 ( 8) 29.46 ( 8) 32.08 { ) 32.86 (10) 35.37 ( 7) 3362 ('S5
64 32459 (' 9) " 32,67 { 8) 3hests | 8) 3357 { 6) 34475 (11) 3&-69.(105
65 32.38 ( 8) 32.48 { 9) 33478 (7} 33,35 ( 9) 34432 (| 8) 34465 ( 9)
3466 df - 131
) 1.0 Year .
36470 ( 8) 34,57 ( 8) 38.48 ( 8) 36649 { 9) 39440 ( T) 37454 ( 5)
36437 ( 9) 35.52 (.8} 37.02 { 8) 35.68 { 6) 37.56 (11) 36.72 (10)
38,03 ( 8) 3756 . ( 9 38453 { T) 3753 (- 9) 39437 ( 8} 38,77 ( 9)
35.48 (10) 34484 (10) 3675 U T 35494 (10} 38.03 ( 8) 37.08 (11)
3483 daf = 179
S 1.5 Year
.63 42413 ( 8) 41414 ( 8) 42.76 t 8) 44408 ( 9) 43:72°C 7) 43,33 L 3)
64 44467 ( 9) 44,06 ( 8) 44479 ( 8) 44419 ( 6) 45,00 (11) 44,62 (10)
65 42483 t 8) 42484 ¢ 9} 4267 ¢ T} 43423 4 9) &340 ( 8) 43,94 ( 9)
66 42446 (10) 42.34 (10) 43407 ¢ 7) 43435 (10} 43,68 ( 8) 43,458 (11)
S = (3277 df = 179
: 2.0 Year
63 42429 ( 6) 43,18 ( 3) 43.48 ( 5) 44436 ( 3) 42,97 ¢ 5) 43,68 ¢ 3)
64 45437 ( 8) 47437 ( &) 46045 ( 8) 47.66 ( 3) 4642% (11) 46448 { 6)
65 43409 ( &) 48432 ( 6) 43.98 ( 6) 4459 (7)) 44015 ( 6) 45,06 ¢ 7Y
66 44419 ( 3) 42462 ( 6) 43490 { T} 44439 { 9) 44430 ( 7) 44049 (| 6)
S = .5620 af = 117
) 2.5 Year
63 . 44428 | 6) 45.55 ( 3) 45421 ( 5) 4766 t 3) 44490 ( B} 46465 | 3)
64 44419 ( 6) 48445 ( 4) 45¢72 ( T) 47«15 ( 3) 44078 (10} 47.58 ( 6)
65 43477 L 6) 47465 ( 5) 4474 ( 6) 46452 ( 6) 4541 ( 5) 46473 ( 6}
. 66 44445 ( 3) 43430 ( 6) 43476 ( T 46495 { T) 4521 ¢ ) 45,04 { &)
S = L6413 - df = 107
3.0 Year
63 46467 ( 8) 49.89 ( 7Y 47:02 ( 8) 52477 ¢ 9) 48429 { T 48485 ( 3)
64" 46473 {9 49.47 ( 5) 46460 ( 6) 48,76 ¢ 4) 46496 (11) 49463 { 7)
65 46405 ( 3) 484,38 ( &) 4688 ( 5) 47441 L 6) 46460 { 4) 47484 ( 8)
66 48447 (T 46463 ( 5) 46401 { 7) 47480 ( 5) 4731 ( T} 47.93 & T
S = 8156 df = 130
3.5 Year
63 47.18 ( 8) 48,91 { 7) 4767 & T) 51.81 ( 9) 48455 ( 7) 49,36 ( 3)
64 48414 ¢ 9) TU51,40 t 5)  48e64 ( 6) 51481 ( 4) 48438 l10) 53,12 ( 6)
65 46010 ( &) 50,03 { 6} 4658 ( 5) 48497 ( 5) 46073 { &) 49423 (T
66 46.84 (T 40,95 ( 4) 44088 ( T} 43463 ( 5) 46465. 1 6) 47.17 ¢ T
S = 1.5793 df = 124
4.0 Year
63 48421 € 6) 47446 t 8) 48415 ( T} 49482 (T 49405 ( kg 49,78 ( 5)
64 4738 ¢ T) 50,03 ( 7) 49002 ( 7) 49447  5) 48435 ( 8) 50640 ¢ T)
65 50480 ( 4) 50.64 ( 8) 49406 ( 6) 49,74 ( 6) 49.11 { 8} 50s21 ( T
’ 66 50.85 { 5) 48493 ( 3) 4978 ( 2) 50614 ¢ 7} 48473 ( 7) 50476 ( 8)
. EMS = L7150 df = 128
L5 Year
63 49«74 ( 6} 48494 U T) 50437 { 6} 56476 ( 6} 50.88 ( 6) 51,76 ¢ 5)
64 46491 ( T) 50.47 ¢ T} 47496 ( 6) 4984 ( 4) 47+43 ( 8) 50498 ( 7)
65 49,02 { &) 50640 ( T) 48426 { 6) 49482 ( 6) 47«59 ( 8) 5011 ¢ T7)
66 50e74 ( 5) 50,03 ( 3) 4995 { 3) 50.92 ( 8) 4967 ( 7} 51.49 ( 8)
BS = 1.5951 df = 123

ﬂ11.0-:15.)' weaned .
b21,0-day weaned.
Coreep-fed 2l0-day weaned.

dpge at measurement.
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TABLE XVIII

AVERAGE LENGTH OF RUMP (PHOTOGRAPHIC IN CM) OF COWS FED

DIFFERENT 1EVELS OF PREWEANING NUTRITION

€rt, .~Brd. ].l..Oa Angus 110» Hereford 2h0b Angus 240 Here‘ford

v 240G Angus 240G Hereford
eay
Born X n X n X n Y n X n I n
10 Deysd
63 30400 { 8) 27.9&% ( 8)  28e64 ( 9) 2746 ( B) 31402 ( 7) 28489 ( &)
64 29452 ( 8) 2957 ( 7} 29421 { 70 29446 ( 8) - 29.71 (10) ~ 29.21 { 9
65 27¢46 { 8) 28464 (91  27¢39 7} 2B430 1 9) 27439 { 7). 29.06 { 9)
66 25.71 & B) 26696 £ T} 2Be12 (73 27494 { 9)  28e41 ( 8) . 29.62 (11}
BS = 7275 df -w 165
240 Deys
63 29452 (8) 28498 ( B) 32416 ( 8) 30419 { 9) 31,20 & 7)  29+46 { 5)
64 26063 ( 9) 30479 { 8) 33443 ( 8) 30448 | 6) 33465 (10) 32,51 ( 8)
65 28489 ( 8) 29.45 & 9) 31.93 ( T)  32.96 ( 9) 33,43 ( 8} 32,73 ( 9)
66 30068 (10) 30.48 (10) 31485 ( 7) 32,51 (10) 33211 ( 8)  34.82 (11)
S = .835% daf = 176
1.0 Year
63 22470  8) 30,89 ( 8) 33414 (100  30s19 ( 91  31.20 & 7) 36483 { 5)
64 30633 (.9) 33474 ( 7) 29484 ( 8) 31496 ( 6)  32.21 (11)  34.74 (10)
65 32406 ( 8) 29463 ( 9)  34el0 (T 34414 ( 9) 32022 ( 8) 33416 ( 9)
66 364441 (10) 32433 (101 3472 ( T 33493 (10) 3519 ( T7) 36432 (11
BS = 1.3868 daf = 179
1.5 Year
63 35,87 | 8) 34492 ( 8) 34043 (D) 35.84 ( 9) 33.02 { 6) 33452 ( 5)
64 32448 ( 9) 34429 ( 8) 33433 °{ 8) 3534 { 6) 32628 (11) 34416 (10)
65 25,33 { 8) . 35.70 ( 91 33478 ( 6) 35,49 ( 8)  35.02 ( 8) 35627 ( 9)
66 36495 (10) 26.57 (101 36628 { 7) 37497 (10)  37.46 { 8)  38.44 (11)
BS = L9562 df = 177
2.0 Year
63 35456 ( 6)  35.98 { 3) 36449 ( 6) 38494 ( 3) 35¢43 ( &) 38,77 ( 3)
64 33465 ( 8) 26483 ( 4) 3733 ( B) 30648 ( 3) 34498 (11) 34492 ( &)
(1]} 36640 ( 6) 36422 1 51 35:62 ( 4) 37414 ( 41 35.56 { 5) 36451 ( 4)
66 35,13 ( 3) 34692 ( 6) 3556 ( T 3654 { 91  34e43 L T) 37488 ( 6)
S = 2.4132 4af = 107
2.5 Year
63 36462 ( 6) 3556 ( 3) 35456 ( 6) 38610 ( 3) 33468 ( 5) 3556 ( 3)
65 21432 ( 6) 36406 ( 5) . 33e44 L 6)  36.61 ( 61 35,05  5) 34471 ( 6)
66 35,39 ( 3) 35634 ( 6) 36483 ( T 36610 ( T 34450 { 6) 3778 ( &)
BS « 1.6872 ar = 75
3.0 Year
63 35.81 ( 8) 39455 { 7) 34413 ( 8)  39.08 ( 9) 33.20 { 7) 35,13 ( 3)
64 34429  4) 374846 ( 5) 34429 1 6) 38010 ( 4)  35.05 (10) 38464 ( T)
6% 34629 { 3) 37.59 { 6)  34s54 ( 5) 3915 ( 6) 32,06 ( 4) 36483 ( 8)
66 28482 { 71 38410 ( 51 33405 ( 7} 40469 ( 5) 34629 ¢ T 39400 ¢ T
BMS = 1.7159 ar = 124
3.5 Year
63 38035 € 8) 39440 L 79 3911 1 70  4be16 U 9)  36.68 t 77 37.08 { 3)
64 36426 L 9) 38410 ( 5) 36483 | &) 39.37 € 4) 36490 (10) 39458 { 6)
65 37446 ( 4)  37.04 { 6) 36483 { 5) 38460 ( 5) 34492 ( &) 3784 L 7)
66 36046  T) 37666 ( 4) 34010 (. T) 35,05 ( 5) 35.64 ( 6) 36483 ( T)
S = 1.4710 df = 124
440 Year
63 37438 ( 6) 3918 ( 7))  38e10 ( T 3951 ( T 36646 ¢ 7} 39692 ( 5)
64 35401 & 7) 37419 ( 73 33.74 { 7)  41.06 ( 5) 34460 ( 8) 3773 { T)
65 35443 ( 4) 36e48 ( 8) 38425 { 5) 38490 U 6) 36451 ( 8) 34468 ( T)
66 40613 ( 5)  38.52 ( 3) 38+10 ( 2) 41.18 ( 7).  36.10 {70 4le75 ( 8)
S = 2.1991 df = 126
he5 Year
63 3704 ( 6) 38442 ( 7)1 3780 ( 6) 37.84 ( 5) 35.56 6} 39411 5)
64 34076  T) 39455 ( 70 34e92 U 6) 38,10 ( 4) 38,10 ( 8) 41429 (7Y
65 34622 | 4) 38,10 ( 7)  35.98 ( 6) 39,15 (- 6) 35.87 ( 8)  36.83 L 6)
66 35.61 {.5) 35,98 ( 3) 38.94 ( 3} 37.27 { 8) 3770 ¢ T}  38e44 | 8)
BMS = 1.5301 df = 121

a114![)-d.a,y weaned.
b2w-day weaned.
Coreep~fed 2A0-day weaned.

dAge at measurement.
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TABLE XIX

AVERAGE IENGTH OF BODY (PHOTOGRAPHIC IN CM) OF COWS FED

DIFFERENT IEVELS OF PREWEANING NUTRITION-

810-day weaned.
bZA.O-day weaned.
°Creep—fed 210-day weaned.
'dAge at measurement.

a = >
Trt.-Brd. 140 Angus 10 Hereford ~2h0b Angus 210 Hereford 2406° Angus ~ 2/0C Hereford
B Y m L 1 x T on 1 = 1 =
L0 Da.)'ed ]
63 61430 ( 8) 61459  8) 61480 ( 9) 6470 ¢ 8) 63.68 t 7) 61491 ( &) |
64 63450 ( 8) 62441 ( T 6277 L 7) 6273 U %) 63462 (10) 64491 ( 9)
65 6he45 ( 8) 66474 ( 9) 62495 ¢ T) 63458 ( 9) 63431 ( T) 65419 ( 9)
66 6524 | B) 60434 ( 7Y 6567 ( T) 62437 ( 9) 65456 { 8) 67449 (11)
EMS = 2.0938 ar = 165
. 240 Days
63 64048 ( 8) 62448 { 8) 6797 ( 8} 62459 ( 9) 64033 () 69,08 ( 5)
64 6985 ( 9) 674246 ( 8) 70632 ( 8} 71403 ( 6} 75486 (10) 6937 ( 8)
6% 7127 ( 8) 68458 | 9) T4e20 ( 7) 72,10 ¢ 9) 74493 (- 8) T2695 { 9)
66 7157 (10) 69454 (10) 7794 L 7) 73453 (109 7540 ( 8) 75.85 (11)
S - 2,9937 df = 176
1.0 Year
63 70.29 ¢ 8) 69494 ( B) 72489 (10) 6970 ( 9) 78484 ( 7) Taele ( 5)
64 76420 { 9) 73.11 ( 7) 78026 ( 8) 74021 | &) 7781 (11) 7825 (10}
65 T4e54 ( 8) 77.89 ( 9) T7+65 (. T) 7577 ¢ 9) 79.21 ( 8) 7755 ( 9)
66 76014 (10) 75.94 (10) 80.62 ( 7) 78.15 (10) 82429 ¢ 7) 79494 (11)
S = 2.7312 af = 179
1.5 Year
63 88436 1 8) 85,66 { 8) 87.23 ( 9) 87491 ( 9) 89,32 { 6) 91.23 { %)
64 B&4eb6) ( 9) B82.55 ( 8) 8296 ( 8} 85.97 ( 6) 84483 (11) - 87.63 (10)
65 85409 ¢ 8) 87.57 ( 9) 8%.85 ( 6) 89.05 ( 8) 85.97 ( 8) 91460 ¢ 9) -
66 R0e49 (1090 81428 (10) 84090 I T 83,26 (10) 81,75 ¢ 8) 83,24 (11)
NS =2,7162 ’ af = 177
2.0 Year
63 91460 ( 6) 87.20 ( 3) 91,01 ¢ . 6) 92428 (.3} 91494 ( 4) 93,13 ( 3)
64 87463 ( 8} 8794 ( &) 8255 ( 8) 8932 { 3) 8%.50 (11) 8678 ( 6)
65 83460 { 6) 89.81 ( 5) 89.40 ( &) 8636 ( &) 88429 ( 5) 91¢12 (. &)
66 B4eb66 ( 3} 82,12 ( 6) 9191 (. T7) 83.11 { 9 B89tk (.7} 86036 ( 6)
MS = 5.2962 df = 107
2.5 Year
63 86469 ( 6) 86078 ( 3) 88418 ( 6) 89.32 ( 3) 88e64 ( 5) 90467 ¢ 3)
65 82.97 ( 6) 86461 ( 5) 84024 &) 87.54 ( 6) 87.12 ¢ 5) 85493 (| 6)
66 88+05 ( 3) 83,10 { 6) 89437 ¢ 7) 85,63 ( 7) 87,20 ( 6) 83450 { &)
IMS =3.7216 af = 75
3.0 Year
63 90426 ( 8) 88.64 ( T7) 90.17 ¢ 8} 91494 1 9) 92445 L 1) 9%542% ( 3)
64 93466 { 4) 94438 { 5) 89.53 ( 6) 95.25 ( 4) 94431 (10) 96419 ¢ T)
6% ‘94440 { 3} 92462 ( 6) 94.23 { 5) 90.17 ( 6) 94.93 ( &) 91,12 ( 8)
66 93.03 { .7} 90401 ¢ 5) 9430 { T 88e74 ( 5) 9227 ¢ T 9220 ( )
S = 3.9388 df = 124
) 3.5 Year ‘ N -
63 90493 ( 8) 93.25 ( 7} 93,00 ¢ 7)  96e46 { 9) 92.92 ! 7} 95,25 {3)
64 85473 { .9) 90493 { 5) 83.82 ( 6) 93421 ¢ 4) .89.91 (10) 94474 ( 6)
65 8794 ( &) 92.96 ( 6) 90006 ( 5) 90.17 t %) 92471 ( &) 89437 ( T}
- 66 9241 ( T7) ~ 88426 ( 4) 90020 ¢ T7) 93447 ( 5) 92496 ( 6) 91,07 ¢ M
BS = 3.3119 df = 124
4.0 Year
63 . 96430 ( 6) 93421 ¢ 7} 96e26 t 7) - 99416 ( T) 97.28 t 7) 94438 ( 5)
64 9343 ( T) 93.72 ( T} 93.61 ( T) 93.98 ( 5) 93.50 t 8 97.79 ¢ N
65 . 97440  4) 95447 ( B} 97.02 { 5) ' 93.26 { &) 95.88 ( 8) 944%9 ( T)
66 9leb44 t 5) 92.28 { 3N 9%.88 { 2) 93425 ( T 96415 ¢ ) 94.29 (. 8)
BS w 42572 df = 126
4.5 Year -
63 91e44 U 6) 88.90 ( T) 9059 ( 6) 96401 ( 5) 91486 ( 6) 8839 [ %)
64 92402 ¢ T 94427 ¢ 1) 90.84 ( 6} 9575 { 4} 91.28 ( 8) 93,79 (. 7}
65 93.15 ( 4) 96.15 t T) 96481 ( 61} 92¢92 ( 6) 9%5.47 ( 8} 98442 (6}
.66 96467 { 5) 93.13 ( 3) 98¢21 ( 3) 96429 t 8) 94401 £ T) 9769 ( 8)
S = 3.7329 df = 121
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TABLE XX

AVERAGE DISTANCE FROM CHEST TO FLOOR (PHOTOGRAPHIC
IN CM) OF COWS FED DIFFERENT LEVELS
OF PREWEANING NUTRITION

a - . o . '

Trt.-Brd, 140 Angus L0 Hereford zhob Angus . 240 Hereford  240C° Angus 2400 Hereford
:::: T X n Y n b 4 n Y on D

0 Daysd .
63 46403 ( 8) 46403 ( 8). 544016 | 9) 46499 ( 8) 46401 { T) 45,40 ( &)
64 43049 ( 8) 43483 ( 7) 43418 (7). 46422 1 5) 42,29 (10) 43,03 ( 9}
65 4556 ( 8) 45,83 | 9) 44445 (7). 45480 ( 9) 4445 { T) 4614 (9
66 44013 ( 8) . 42481 { T) 42481 ( 7) 43418 { 9) 43481 ( B) 4387 (11
S = 7715 df = 165 '

240 Deys ’
63 41691 (- 8) ' 42486 ( 8)  43.11 ( B) 4467 ( 9) 42481 ( T) 44460 ( 5
64 46400 ( 9) 46019 { B8) 46422 ( B) 46490 { 6)  4£6¢95 (10} 46499 a;
1] 44092 ( 8)  4Te13 | 9) 47653 { T) 47441 ( 9) . 46435 ( 8) 4755 { 9)
66 43481 (10) 43,56 (10)  43.90 { 7) 44sls (10) 45.08 ( 8) 45,48 (1))
S = 4328 ar - 176

1.0 Year
63 46006 ( 8) 46419 ( 8)  43.43 (10) 45,72 € 9) 43,72 (7).  43.18 ( 5)
64 4905 ( 9) 50407 ( 7) 47¢62 { 8) 51413 ( 6) 47«33 (11) 51.05 (10)
65 46403 ( 8) 47427 { 9) 46499 | T7) 48468 { 9) 45,72 ( B) 49.24 ( 9)
66 43056 (10) 43425 (10) 44026 { 7) 43496 (10) 4459 ( 7) 45,11 (11)
™3 = .5879 daf = 179

1.5 Year
63 50632 ( 8) 50441 ( 8) 50403 ( 9) 50480 (' 9) 49.10 { 6) 51,20 ( %)
64 48462 ( 9) 50448 ( 8) 48426 ( B) 52,49 ( 6) 48414 (11) 51413 (10)
65 49446 { 8) 49447 { 9) 49495 ( 6) 50441 ( 8) 4921 ( 8) 4981 ( 9)
66 47+11 (10) 50,16 (10) 4753 ( 7) 49,02 (10) 48,89 ( 8)  49.59 {11)
™S = 5676 dar = 177

2.0 Year
63 50,96 ( 6) 51.22 ( 3) 50092 ( 6) 50437 ( 3) 52.07 ( &) 50.80 { 3}
64 4968 { 8) 53434 .1 4) 49453 ( B) 53,76 { 3) 5033 (11) 5249 ( 6)
65 49431 ( 6) 50469 ( 5)  55.24 ( 4) 50,80 ( 4) 49453 ( 5) 51411 { &)
66 52649 ( 3) 53434 ( 6) 50698 ( T) 52421 [ 9) 54442 (7)) 52462 ( 6)
™S = 1.5169 daf = 107

2.5 Year
63 53612 ( 6} 53476 ( 3) 53634 ( 6) 54418 { 3) 52¢32 ( 5) 51464 ( 3)
65 52470 ( 6) 54486 ( 5) 54501 ( 6) 53434 { 6) 50480 { 5) 53,55 (6)
66 53484 ( 3) 56430 ( 6) 53092 L T) 56024 { T) 5566 ( 6) 58442 ( &)
S = 1.2558 df = 75

3.0 Year )
63 52495 ( B) 53,70 ( 7) 51427 ( 8) 53476 ( 9} 52425 ( T) 53434 ( 3)
64 47462 ( 4) 51405 ( 5)  4B8e47 ( 6) 52438 { 4) 48459 (10) 52425 ( 7)
6% 53434 { 3) 53404 ( 6) 54686 { 5) 52428 | 6) 53434 { 4) 53,97 ( 8)
66 50,69 { 7) 51466 ( 5) 48476 ( 7) 50469 ( 5) 5196 ( 7) 51467 4 T)
™S = 1.1476 df = 124

3.5 Year
63 51427 & 8) 53444 U T) 50.61 ( 79 53.14 ( 93 50407 ( 7) 50,37 { 3)
64 50432 ( 9) 53449  5) 49431 ( 6) 53497 ( 4) 50.29 (10) 53.46 ( 6)
65 54492 ¢ 4) 56493 ( 6) 56403 { 5)  5Te65 ( 5)  54e92 | &) 56489 ( 7)
66 49438 ( 7)  51el1 { 4) 45635 ( 7)  51.30 ( %) 50480 ( 6) 4971 ( T}
BS = 1.4583 df = 124

4.0 Year
63 51e64 ( 6) 53434 ( T7) 50680 ( 7) 53488 ( 7) 51e16 { T) 5323 ( 5)
64 51488 ( 7Y 52497 ( 7) 50025 ( 7) 56413 ( 5) 51468 ( 8) 55.51 { T)
65 50492 ( 4)  53.43 ( 8) 52083 ( 5) 53446 ( 6) 50e41 | 8) 52461 ( 7)
66 49.27 ( 5)  49.95 { 3) 50616  2) 52425 ( 7) 5043 ( 7) 52.38 ( 8)
BS = 1,2718 daf = 126

. L5 Tear

63 52649 ( 6) 53,52 ( 7) 51e64 ( 6) 53,84 { 5) %0637 ( 6) 53434 { 5)
64 54461 ( 70 5515 ( 7} 52062 { 6) 56419 ( &) 51427 ( 8) 56478 ( T)
65 #4495 ( 4) . 52443 { 7))  47.07 ( &) 53,97 ( 6}  43.81 ( 8) 51.64 § 6
66 5143% { 5)  51e64 ( 3) 51405 ( 3) 50464 ( 8) 51.92 { 7) 52.73 ( 8
S = 1.1600 df = 121 i

aZl.l.i')-day weaned .

b,

21,0-day weaned.

c(}raep-fed 240~day weaned.
dAge at measurement.



TABIE XXT

AVERAGE HEIGHT AT WITHERS (PHOTOGRAPHIC IN CM) OF COWS
FED DIFFERENT IEVELIS OF PREWEANING NUTRITION

S = 2.0199 df = 121

8
Trt.~Brd. 140" Angus 140 Hereford 2[;0‘? Angus 240 Hereford 2h00° Angus 210C Hereford
;EEr T n X = X n Y a b S b SN
_ 140 Day 4
63 8709 { 8) 89,05 ( 8} 86486 ( 9) 89.78 ( 8) 89462 ( 7) 86004 ( 4)
64 88442 ( 8) 89.00 ( 7) 88e35 ( T) 89.66 ( B) 87.75 (10} 89483 ¢ 9)
(1] 89485 ( 8) 91.18 ¢ 9) 8937 ( 7) 90431 ¢ 9) 89.98 ( 7) 9017  9)
66 ) 89.47 ( 8) 85.,81 (- 7) 89462 ( 7) 85.51 ( 9) 91e12 ( 8) 90470 (11)
MS* = 1.2960 df = 165
250 Day
63 89.21 ( 8) 87.31 ( 8) 92439 ( 8) 9le44 ( ) 93.18 t ) 93.98 ( 5}
64 9525 ¢ 9) 94477 { 8) 99485 ( 8) 96409 ( &) 98.67 (10) 98.10 ( 8)
65 93.82 ( 8) 94477 L 9) 98.98 ¢ 7Y 98421 { 9N 97479 ¢ 8) 98,21 ( 9)
66 93434 (10} 91.89 (10) 96433 ( T7) 9%5.37 (10} 99.8% ( 8) 97.67 (11)
S = 1,2887 df = 176
1.0 Year
63 9747 ( 8) 94445 ( 8) 98450 (10) 96409 ( 9) 100,51 ( 7) 97453 ( %)
64 103+43 ( 9) 100487 ( 7) 105641 ( 8) 104469 ( 6) 105.29 (11) 104+39 (10)
65 98442 ( 8) 9970 ( 9) 102407 ( 7) 10174 ( 9) 100464 { 8) 103.51 ( 9)
66 98472 (10) 96434 (10) 103.08 { 7) 99459 (10) 103.16 ¢ 7) 102.13% (11)
EMS = 1.5560 df = 179
1.5 Year
63 11131 ¢ 8) 108490 { 8) 11170 ( 9) 111442 € 9) 11197 { 6) 111.50 ( 5)
64 10704 ( 9) 107447 ( 8) 107415 ( 8) 110427 ( 6) 106468 (11) 108453 (10)
65 107431 ( 8) 107+32 { 9) 108479 { 6) 108468 { 8) 107.98 ( 8) 108,93 { 9)
66 105428 {10) 106662 (10) 107¢40 ( 7) 10713 (10) 108458 ( 8) 108.29 (11)
S = 1.3632 daf = 177 :
2.0 Year .
63 11116 ¢ 6} 110606 ( 3) 11391 { 6) 111476 ( 3) 113422 ( 4) 110.74 ¢ 3)
64 109427 { 8) 110,49 ( 4) 10922 ( 8) 110,91 ( 3) . 10887 (11} 110449 ( 6)
65 106¢46 { 6) 109637 ( 5) 11322 ( 4) ‘110480 ( 4) 10876 ( 5) 11017 ( 4)
66 112418 ¢ 3) 111425 ( 6) 110485 ( 7) 112,18 ( 9) 112695 ( 7) 112.18 ( 6}
BEMS = 2.3098 df = 107
2.5 Year
63 11070 € 6) 110449 ( 3) 11239 ( 6) 112460 ( 3) 110699 { 5) 11091 ( 3}
65 10879 ( 6) 11252 { 5) 11070 ( 6) 11239 ( 6) 108486 { 5) 11133 ( 6)
66 11133 { 3) 111476 { 6} 110696 ( 7} 113,93 ( 7) 112.60 ¢ 6) 114,93 ( 4)
™S = 1.9591 af = 75
3.0 Year
- 63 112471 ( 8) 112477 ( 73 11160 ¢ 8) 115.14 ( 9) 112466 ( 7) 113,03 ( 3)
64 10795 { 4} 112,01 ( 5) 108416 { 6) 113,66 ( &) 110461 (10) 116404 ( 7)
65 113645 ( 3) 11514 { 6) 11557 ( 5) 114408 ( 6) 113,03 ( 4) 114461 ( 8)
66 113606  7) 110408 ( 5) 109432 ( 7) 110418 { 5) 112423 ( 7) 111465 ( 7)
BS = 2.0671 df = 124
3.5 Year
763 113612 ( 8} 113.68 { 7) 111494 ( 7) 115,28 ( 9) 114459 | 7) 112.86 ( M)
64 110406 ¢ 9} 113,28 { 5) 109400 ( 6) 114e61 ( 4) 110449 (10} 114030 ( 6)
65 113498 { 4) 115499 { 6) 116458 ( 5) 117.85 ( 5) 113.34 { 4) 117,31 ( 7)
66 11179 & 7) 109453 ( 4) 10795 ( 73 11099 ¢ 5) 11303 ( 6) 11157 ( 7)
S = 1.9536 df = 124 ’
4.0 Year
63 112418  6) 11375 ( 7) 114440 { 73 116458 { 7) ' 114e84 ( 7) 114455 ( 5)
64 114640 ( 7) 117602 ( 7) 11339 { 71} 11785 ( 5) 111491 ( 8) 119.5 ( T}
65 11353 { 4) 115641 { 8) 116428 ( 5) 115,90 { 6) 11264 ( 8) 114.51 ( 7}
66 115657 ( 5) 113.45 (- 3) 116420 ( 2) 116447 (.71 115457 ( 7} 115.50 ¢ 8)
S = 1.8076 df = 126
Le5 Year
63 114+30 ( 6) 112677 ( 7) 11260 ( 6) 116407 ( 5) 11430 { 6) 114.04 ( 5)
64 11284 ( 7) 116458 ( 7) 113.66 ( 6) 117415 ( &) 112.71 ( 8} 119.38 ( 7)
65 110655 { 4) 114,66 ( 7) 114472 ( 6) 116462 ( 6 110455 { 8) 114,93 ( 6)
66 11445 ( 5) 114430 ( 3) 11599 ( 3) 115.66 { B8) 116033 { 7) 115.25 ( 8)

alho-day weaned.
bzno—day weaned.
cCreep-fed 210-day wWeaned.

dAge at measurement.
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L TABLE XXIT:

' - ‘AVERAGE HEIGHT AT HOOKS (PHOTOGRAPHIC IN GM) FOR COWS
c FED DIFFERENT LEVELS OF PREWEANING NUTRITION

Trb.-Brd. 10" Angus 10 Hereford  240° Angus 240 Hereford 240C° Angus  240C Hereford

Yoar X ST
Born X n h ¢ n h ¢ n X n h ¢ n X f
_ 14,0 Dayt
63 85.24 ( 8) 89.85 { 81) 86486  9) 90,32 ( 8) 89,08 ( 7) 88458 ( 4)
1 85.88 ( 8) 88417 ( 7) ° 8%.92 ( T) 89415 ¢ 5) 85447 (10) 89.18 ( 9)
- 65 87466 ( 8) 91.80 ( 9) 89.66 ( 7} 9leds ( 9) 89,19 ( 7} 9172 ¢ )
66 87«47 ( 8) 8672 ( T 8763 ( T) 86407 ( 9} 89.0%5 ( 8) 89466 (11)
BMS = 1.8525 ar = 165

. 240 Dey _
.. 63 88404 ( 8) 8559 { 8) 8994 ( 8) 92.56 t 9} 90+.46 ¢ T) 94438 ( 5}
-1 ‘92400 ( 9) 93466 (' 8) 96¢52 ( 8) 94495 { 6) 95¢37 (10) ° 95440 { 8)
65 9375 ( 8) 94440 ( 9) 95«72 ( T 97.93 { 9) 96461 ( 8) 98407 ( 9}
66 92.96 (10) 92432 (10) 9561 { T} 96452 (10) 97«79 ( 8) .98.13 (11}
EMS = 1.4595 af = 176

'1.0 Year -
63 92439 ( 8) 93434 ( 8) 96426 (10) 96466 { 9) 9662 ( T 97.28 ( 5)

‘64 100483 ( 9) 99635 ( 7) 102433 ( 8) 102415 ( 6) 101483 (11) 104¢74 (10)
65 9794 ( 8) 99.70 ¢ 9) 99624 ( 7) 100475 {( 9). 100,01 ( 8} 102.87 ( 9
66 96«79 (10) 96457 (10) 101e74 ¢ T) 98452 (10} 99460 ( 7) 100.88 (11)

BS = 1.4287 af = 179

1.5 Year
63 . 106483 ( B) 106487 ( 8) 108417 { 9) 109,22 { 91 109.00 ( 6) 110438 { 5)
64 10450 { 9) 107,50 ( 8) 104+55 [ 8) 110427 { 6) 105098 (11) - 109447 (10)

65 106604 { 8) 106476 { 9) 107423 ( 6) 108452 ( 8) 10677 ( 8) 106425 ( 9)
66 103437 (10) 105.86 (10} 104432 { 7) 107,01 (10) 105.88 ( 8) 10894 (11)

™S = 1.5539 df = 177
] 2.0 Year
63 108462 [ 6) 108479 € 3) 110s36 & 6) 111432 { 3) 110636 ( 4) 11303 ¢ 3)
64 10731 ( B) 111412 ( 4) 106468 ( 8) 110,74 ( 3) 106e44 (11} 110427 ( 6)
65 103,71 ( 6) 107449 ( S) 108.45 ( 4) 110,17 { 4) 109,52 { 5) 10814 { &)
66 109464 ( 3) 109443 ( 6) 107476 ( 7) 109478 1. 9) 109¢94 [ 7) 11091 ( 6)
S = 3.2888 af = 107
. 2.5 Year
63 109,43 { 6) 110491 { 3) 110440 ( 6) 115,40  3) 11049 ( 5) 111433 { 3)
65 106468 ( 6) 114404 ( 5) 109,85 ( 6) 113424 { 6) 108,71 ( 5) 111.76 ( 6)
66 105483 ( 3) 107.44 ( 6) 10668 ( 7) 109.87 { 7) 10625 ( 6) 113434 ( 4)
BS = 1.9591 af = 75
. 3.0 Year
67 109437 ( 8) 111476 ( 7) 108426 ( 8) 114,01 { 9) 11041 .( 7) 11091 ( 3)
66 106468 { &) 110,74 ( 5) 105441 ( 6) 111.76 ( 4) 107«13 (10) 112.84 § 7)
65 109422 ( 3) 112.94 ( 6). 11150  5) 116420 ( 6) 111¢12 { 4) 113418 { 8)
" 66 109,29 { T) 109,52 ( 5) 107.58 ( 7) 110454 ( 5) 109¢29 { 7) 11186 { T}
BIS = 2,726} af = 12),
3.5 Year
63 109,98 ( 8) 113.42 { 7} 110430 ( 7§ 11472 ¢ 9} 111.14 t 7} 115.57 { 3)
646 108403 { 9) 111404 ( 5) 106425 ( 6) 110480 ( &) 106455 (10) 112.73 ( 6)
65 108426 { 4) 112460 ( 6) 109,22 t S) 112.52 { S) 108.26 ( 4) 111.39 ( 7}
66 109458 { T) 109485 ( &) 106413 ( 7) 10871 { $) 10922 ( 6) 11176 ( 7)
WS = 2.3812 df = 124
4.0 Year
63 107452 ( 6) 108496 ( 7) 109458 (.7} 112,48 ( 7) 110.67 ( 7) 115.46 ( 5)
64 109458 ( T) 111.50 ( 7) 108478 ( 7) 113¢69 ( 5) 108426 ( 8) 11477 ( 7}
65 . 109.60 ( 4) 112.61 ( 8) 11181 ( 5) 11294 { 6) 10937 ( 8) 11088 ( 7)
66 110.13 ( 5) 110,06 { 3) 110.49 ( 2} 112.66 ( 7) 10976 { 7} 113.82 ( 8)
BS = 2.6431 af = 126
4.5 Year
63 114408 ( 6) 112466 ( 7) 110449 ( 6) 11648 ( 5) 11091 { 6) 117.09 { )
64 108631 ( 7) 112448 ( 7) 106468 ( 6) 113.03 ( 4) 10636 { 8) 114484 ( 7)
65 109485 { 4) 112466 ( 7) 111476 ( 6) 113,03 { 6) 109.85 ( 8) 112460 ¢ 6)
66 .109.52 { %) 109,22 ( 3) 112.43 ( 3) 112.23 { 8) 11052 { 7) 11306 { 8)

S = 2.3590 df = 121

814,0-day weaned.

b2)0-day weaned.
®Greep-fed ZI;Drday weaned.
dAge at measurement.



TABLE XXIII

AVERAGE SEX, AGE®, AND CROSSBRED CORRECTED WEANING WEIGHT (KG) OF
CAIVES FROM COWS FED DIFFERENT LEVELS OF PREWEANING NUTRITION

Trt .~Brd. 1h0b Angus 1,0 Hereford AAD Angus 2L0 Hereford ZAOCd Angus 2L0C Hereford
%g?ﬁ X n X n X n X n X n X n
¢ ¢ CalféCrop 1 _
'63 151.8 153.9 (3 147.2 18.8 (3 150.9 (5 7.4 (3
6L 179.5 gég 162.5 éhg 172.4 E?g 169.9 233 167.7 293 170.8 Eég
165 156.0 (6; 167.8 55) - 162.2 (6; 8.7 (6) 158.5 §5) 149.4 (6)
166 . 8129.6 (3 o7 123.2 (6) 160.8 (7 130.6 (7) 152.7 (7) 121.5 (6)
EMS = 60.78L df =
o Calf Crop 2 :
163 215.. (8) 189.1 (7) 199.5 Esg 188.6 (9? 198.6 (7) 166.4, és)
"6l 195.1 §9g 18L4.5 (5) 191.4 (6 184.3 Eu 188.7 (10) 173.7 (6)
165 164.9 (L 171.8 (6) 162.0 (5) 179.5 (5) 167.1 (L) 167.0 (7)
166 178.9 (8) - 145.0 (1) 180.6 (6) 158.0 (5) 169.0 (7) 156.9 (7)
EMS = 74.9510 df = ' - ' ' ' ~
Calf Crop 3
163 221,.0 (6 192.0 7; 2344 6; 187.0 (6 221..8 (6) 177.4 (5)
16, 191.9 57 178.1 (7 193.4 (6 167.5 (4 186.2 (8 175.2 573
165 180.1 (4 170.9 (7) 196.8 (6) 174.9 (6 188.2 (8 150.5 (7
166 200.0 (5) 196.2 (3) 20L.9 (2) 206.1 (7) 194.9 (7 201.2 (8)
EMS = 96.6700 df = 121 , , A

4Corrected to 205 days of age.
bll,o-day weaned.

€240-day weaned.

dCreep--fed 2L0-day weaned.

8L



TABLE XXIV

AVERAGE 140 DAY WEIGHT (KG) OF CALVES FROM COWS FED DIFFERENT LEVELS
OF PREWEANING NUTRITION

Tyt ,~Brd. 140% Angus 140 Hereford 240° Angus 21,0 Hereford 21,0¢° Angus 2),0C Hereford
Year X n X n X n X n X n X n
Born :
Calf Crop 1 )
163 125.8 éég 119.4 233 120.3 éé) 117.2 é3) 122.1 (5) 122.8 (33
161, 125.6 (6 115.9 (4 130.6 (7) 120.7 (3) 115.4 Elo) 109.8 (6
165 115.5 (6) 109.1 (5) 121.9 (6) 106.5 (6) 102.0 (5) 97.5 26)
166 107.4 (3) 96.6(6) 104.7 (7) 98.1 (7) 104.3 (7) 109.4 (6)
EMS = 71.8863 df = 112
Calf Crop 2
163 139.4 és) 118.3 (4) 138.4 (83 126.3 (9) 133.9 (7) 105.1 (3)
161, 165.2 93 127.4 (53 143.7 éé 136. (4; 148.4 (10) 125.7 (5)
165 114.9 (4 125.3 (5 127.5 (4) 119.0 é5 127.9 (L) 126.6 (7)
166 119.6 (8) 117.1 (4) 110.0 (6) 101.9 (5) 114.6 (7) 102.5 (7)
EMS = L5.453L df = 116
Calf Crop 3
163 161.8 (5) 1474 é7) 150.0 (6) 150.0 éé; 15L4.0 (6) 128.7 (5)
161, 1R.2 (7) 1343 63 1R.1 (6) 125.5 (4 135.9 28) 134.1 (7)
165 99.7 (L) 110.0 é? 125.4 (63 113.1 (6) 125 5 8) 99.2 (73
166 135.8 (5) 132.5 (3) 146.3 (2 121.0 (6) 9 (6) 136.5 (8
EMS = 60.6125 df = 117

aup-day weaned.
bZL,D-day weaned.
cCreep—fed 240-day weaned.

6L



2L0C Hereford

2,0G° Angus

240 Hereford

TABLE XXV
alf Cro

ZAOb Angus

LEVEIS OF PREWEANING NUTRITION

140 Hereford

AVERAGE 1,40 DAY CONDITION SCORE OF CALVES FROM COWS FED DIFFERENT

1,0% Angus
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Creep~fed 240-day weaned.

bZAO—day weaned.

alAO—day weaned.
c




TABLE XXVI

AVERAGE 140 DAY CIRCUMFERENCE OF HEART GIRTH (CM).OF CGALVES FROM COWS FED
DIFFERENT IEVELS OF PREWEANING NUTRITION

Trt.—Brd. 140a Angus 140 Hereford .Zqob Angus 240 Hereford ZAOCC Angus 2L0C Hereford
Tear I  =n I n I n X o« T n
Born
, A Calf Crop 1 .
163 121.8 (5; 121.8 (3) 120.2 (63 119.0 (3) 121.0 (3) 121.6 (3)
Y6l 113.4 (6 112.8 (5) 111.8 (6 _ o
165 112.5 (6) 110.1 (5) 115.4 (6) 110.9 (6) 113.0 (5) 107.3 (6)
166 115.1 (3) 104.5 (6) 111.7 (7) 105.1 (6) 109.9 (7) 107.4 (k)
= 6.0162 df = 88
Calf Crop 2
163
161, 122.5 (9) 117.6 §5) 122.) (6 118.1 (4) 116.3 (9) 119.0 (5
165 112.7 §3; 111.5 5; 116.3 éu 114.7 §5; 116.4 §3g 114.7 é'z
166 114.3 (8 108.6 (L 109.9 (6 104.1 (5 111.3 (6 105.4 (6
EMS = L4.662) df = 113
Calf Crop 3
163 124.3 (5) 121.0 (7) 127.5 (5) 119.0 (6) 6.3 (6) 116.5 (5)
16l 124.1 (7; 117.3 (6) 120.8 (6) 116.6 (L) 119 3 (8) 117.0 (7;
165 113.7 (2 108.7 (5) 112.8 (6) 111.5 (5) 113 5 (8) 105.4 (7
166 114.6 (5) 113.5 (3) 117.2 (2) 108.1 (6) 14.3 (6) 104.1 (8)
EMS = 14.3382 df = 107

a11;0—day weaned.
bZAO—day weaned.
cCreep—fed 2L40—-day weaned.

8



TABLE XXVIT

AVERAGE 140 DAY HEIGHT AT WITHERS® (CM) OF CALVES FROM COWS FED
DIFFERENT IEVELS OF PREWEANING NUTRITION

Trt .~Brd. lLkOb Angus 140 Hereford ZAOc Angus 240 Hereford ZADCd Angus 240C Hereford
YB(.?;]; X n X n X n be n X n X n
Calf Crop 1
163 90.5 (5; 85.9 (3) 88.6 (6) 88.8 (3) 87.2 (5) 90.7 (3)
16l 86.3 (6 85.1 (5) 83.3 (6)
165 82.3 (6) 82.8 (5) 83.9 (6; 812, (6; 83.4 gs) 80.9 (6;
166 X 880.2 (3) " 79.4 (6) 82.9 (7 80.5 (6 79.6 (7) 80.1 (4
EMS = 2.1387 df = '
Calf Crop 2
163 _
6l 85.5 (9; 88.0 (5) 85.0 (6) 87.0 (1) 8L4.6 (9) 88.2 (5)
165 - 8.7 (3 85.2 (5) 8L.1 (4) 84.9 (5) 82.9 (3) 86.L (7;
166 ) 195§§.5 (2% 113 83.2 (4) 79.3 (6) 81.7 (5) 82.1 (6) 79.6 (6
EMS = 2. = :
Calf Crop 3 :
163 88.6 (L) 88.4 (7) 88.7 (5) 87.9 (6) 87.9 (6) 85.2 (5)
"6l 86.3 (7) 8L.2 (6) 87.9 (6) 8L4.6 (L) 85.6 (8) 86.0 (7)
165 83.2 (2) 82.9 (5) 83.9 (6) 83.4 (5) 8.2 gsg 80.5 (7)
166 86.1 (5) 86.5 (3) 88.9 (2) 87.1 (6) 89.1 (6 89.2 (8)
EMS = 2.4722 df = 107 -

%fctual measurement.
b11,;0-day weaned.

c240-day weaned.
dC],:'eep—fed 2L,0~day weaned.

[4:]



TABLE XXVIII

AVERAGE 1,0 DAY WIDTH AT HOOKS (CM) OF CALVES FROM COWS FED DIFFERENT
IEVEIS OF PREWEANING NUTRITION

Trt .~Brd. lhpa Angus 140 Hereford Zhob'Angus 210 Hereford ZAOCC Angus 240C Hereford )
Loar ¥ =« T n I n T n I n X n
Calf Crop 1
:22 gg.g ggg gg.g ggg 22.2 ggg 30.0 (3) 30.8 (5) 30.6 (30
165 26.1 (6) 26.2 (5) 26.8 (6 26.2 (6) 25.8 (5) 25.1 (6)
166 26.5 (3) 25.0 (6) 25.8 (7) 26.3 (6) 25.2 (7) 26.1 (L)
EMS = .5255 df = 88 , ., .
- Calf Crop 2
v63
6l 28.6 (9 28.0 55 29.1 26 27.7 éu; 29.3 §9g 29.7 25;
165 27.7 (3 27.6 (5 27.6 (L 27.6 (5 27.1 (3 26.8 (7
166 26.1 (8) 25.2 (&) 2L.5 (6) 25.0 (5) 25.5 (6) 2L.3 (6)
S = 4193 df = 113 ) Calf G |
a rop 3
163 29.8 (L) 29.3 §7; 30.0 §5; 28.9 (6; 30.8 (6) 27.5 (5)
16 _7.7 (7) 28.9 (6 27.5 (6 27.0 (L 27.5 (8) R7.5 7;
165 25.5 (2) 26.0 (5) 26.1 (6; 25.6 25) 26.1, gs; 24.1 (7
166 27.h  (5) 27.1 (3) 28.1 (2 26.7 (6) 28.2 (6 7.4 (8)
EMS = 5342 df = 107 : .

81),0~day weaned.
bZAO-day weaned.
cCreep—fed 210-day weaned.
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240C Hereford

ZAOCd Angus

210 Hereford

TABLE XXIX
ZAOC Angus

LEVEIS OF PREWEANING NUTRITION

1,0 Hereford

AVERAGE 140 DAY LENGTH OF RuMP® (CM) OF CALVES FROM COWS FED DIFFERENT

lhob Angus

Trt .—Brd *

Year
Born

PNITNSNTN

N0 N\
N NN
O~ -3\
N N A

6)
6

Calg_Crop 1

27.3
26.5

PIINITNTTNSTN
ala-gagNe}
N e N s’
~To N~
00 M OO0
A NN

PENATNOTNA
D~ OO0
N s S
oNnH -

L] * L] L]
\O D-D-D-

NN

R L
no~-o~-w
N s

JNOwn -
D~ OND-O
NN

Nt N v o

NQN®

7
2
5

5%
df = 108

|

29.2
26.8

28.2
29.2
BMS = 1.2956

|63
|&
|65
166

aPhotographic measurement.
blho—day weaned.

CZAO-day weaned.

Creep—fed 240~day weaned.

d




TABLE XXX

AVERAGE 140 DAY LENGTH OF BODY® (CM) OF CALVES FROM COWS FED DIFFERENT
. IEVEIS OF PREWBANING NUTRITION | |

Trt .~Brd. IAQb Angus 1.0 Hereford ZADC Angus 2.0 Hereford ZAOCd Angus 210G Hereford

X n X n' X n X n X n X n
' ' Calf Crop 1 ‘
65.2 gé 61.1 3; 61,.8 Eég 68.2 (3; 65.8 (5; 62.2 23)
62.7 (5 58.6 (L 62.2 (6 59.7 §3 62.7 (9 59.7 (6)
61.6 Eé 58.2 (5) 59.9 (6) 55.5 (6) 60.5 (3) 55.2 (6§
559.3 3 . 53.3 (6) 58,1 (7) 54.0 (6) 58.8 (7) 56.9 (5
BMS = 3.057L4 df = 10 : -
- Calf Crop 2
65.5 é'/g 61.0 (6; 67.8 (7% 63.9 §9§ 63.L E7§ 60.1 (3)
6L.6 (9 63.5 (5 64.8 (6 66.7 (4 61.1 (9 61.3 (4)
58.8 (3§ 60.2 §5§ 58.9 24) 61.0 E5g 61.8 (3§ 60.7 (5)
s _ 2 629gl.o éi‘ o8 61.6 (4 59.1 6) 61.0 (5 59.3 (6 58.8 (6)
- Calf Crop 3
67.8 (5) 65.0 (7 68.3 (5 blL.6 gég 64.3 (6) 62.5 (5
65.6 7§ 61.5, (6 65.6 (6 58., (L 61.9 (8 61.3 (7
61.6 (2 59.9 (5 63.3 (6 59.7 E5§ 64.9 (8 57.7 (7
62.5 (5) 62.2 (3 69.9 (2 62.2 (6 66.6 (6 63.2 (8
BMS = 3.3044 daf = 108 ~

aPhotographic measurement .
blho-day weaned.
CZAO—day weaned.
dCreep—fed 2L0~-day weaned.
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TABIE XXXI

AVERAGE DISTANCE FROM CHEST TO FIOOR™ (CM) OF CALVES FROM COWS FED

24,0° Angus

DIFFERENT LEVELS OF PREWEANING NUTRITION

1A0b Angus

2,0C Hereford

ZAOCd Angus

210 Hereford

1,0 Hereford

TI"t -:‘Brd [

1<

Year
Born

PNSTNSTNSTTN

A
AN NI~ 0n

QY

PTINTNITNN

N\ ON ON I

-0 0 N\
e o o o

99Ny

AN A Y
P T

ONOO - O
.

3944

—

e

(0]

)

O A~~~

} O OO I~

L R N

&

Com = .l._K./
239%

PN N
o =T N0
g g e g

N T
o
QIR

PN

g g g g

df = 108

7
9
3
(8)
13.7 (5)

o7
L3.9

L1.1
113,

.9278

EMS

163
|61+
165
166

Calf Crop 3

kb2 (5)

4

L3.0
LO.L
L3.2

PN
D=0 v 0N

Nt s e o

33K

%

7

2

5
df = 108

2% |
I RY

L3.0
EMS = 1.1715

163
|61+
165
166

aPhotographic measurement .

blho-day weaned.

czao-day weaned.

d

Creep-fed 240-day weaned.

86



TABIE XXXIT

AVERAGE HEIGHT AT WITHERS® (CM) OF CALVES FROM COWS FED
DIFFERENT LEVELS OF PREWEANING NUTRITION

Trt.-Brd. lhob Angus 140 Hereford ZAOC Angus 240 Hereford 25L0C Angus 210C Hereford
ggiz X n "X n X n X n | X n X n
Calf Crop 1 o _
163 91.0 56; 89.3 (33 88.0 (6; 90.2 (3) 90.L4 (5 92.3 (33
161, 85.3 (5 8L.8 §z+ 85.6 (6 83.4 (3) 8L.L (9) 8L.0 (6
165 82.1 (6; 82.3 (5) 85.3 (6) 81.7 (6) 83.4 (3) 81.3 (6)
'66EMS ) 37833.0 ég o8 8L.2 (6) Sh’o (7) 82.6 (6) 82.0 (7) gL.1 (5)
: . ) Calf Crop 2
163 88.1 27) 86.1 gég 85.5 (7; 88.2 §93 87.9 é?% 82.6 §33
16l 88.3 (9) 86.4 (5 87.5 (6 85.1 (L) 85.9 (9 86.7 (L
165 8L.7 (3) 87.9 (5) 86.7 (L) 87.4 (5) 8L47 §3) 88.6 (5)
'66EMS h?lhsé.o d§8) o8 83.2 (L) 80.4 (6) 82.6 (5) su.5 6) 81.5 (6)
L B B Calf Crop 3
163 89.7 5; 88.L. (7) 89.9 §5; 86.1 (63 88.5 éé 85.6 5;
16l 88.2 (7 87.0 (6) 89.3 (6 83.8 (L 87.9 (8 85.6 (7
r65 85.7 2§ 83.3 53 8L.7 éé; 85.6 5; 85.7 (8 82.7 7;
166 86.6 (5 85.8 (3 88.6 (2 86.1 (6 88.9 (6 89.5 (8
EMS = 2,162 , df = 108 o

aPhotographic measurement.
blAO—day weaned.
CZAO-day weaned.
dCreep—fed 240~day weaned.
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TABIE XXXTIT

AVERAGE HEIGHT AT HOOKS® (CM) OF CALVES FROM COWS FED
DIFFERENT LEVELS OF PREWEANING NUTRITION

Trt.=Brd. ll;Ob Angus 10 Hereford 21,\00 Angus 240 Hereford .’2,1+OCd Angus 2L0C Hereford
gce)g X n X 4 X n X n X n X n
Calf Crop 1 ‘
'63 90.0 (6) 88.5 (3) 88.9 (6) 90.2 (3) 88.1 (5) 90.8 (3)
16), 85.8 (5; 85.7 éu 85.9 (6; 85.5 23; 81,.8 29; 8L.7 (6;
165 81.9 (6 83.6 (5 83.8 (6 83.L (6 83.L (3 81.8 (6)
166 79.6 (3) 8L.5 (6 82.2 (7) 83.2 (6) 80.7 (7) 8.8 (5)
EMS = 2.3585 af = 108 , \
Calf Crop
163 87.0 (7) 87.8 (6) 86.8 (7 90.9 (9) 87.6 (7) 86. L (3;
vél, 87.0 (9) 87.6 (5; 87.5 26 9.0 Eh) 83.5 (9) 87.0 (4
165 80.4 (3) 86.4 (5 83.7 (L 86.9 (5) . 82.1 (3) 88.1 (5)
166 8L.5 (8) 85.1 (L) 81.1 (6) 82.8 (5) 8L.7 (6) 80.7 (6)
EMS = 1.7475 af = 108 x |
Calf Crop 3
163 88.8 (5 91.1 27 88.1 (5 90.0 26 88.5 (6 87.1 (5
161, 86., (7 86.0 (6 85.7 (6 85.7 (4 85., (8 86.5, (7
165 83.8 (2 83.8 25 85.3 (6 85.3 (5 82.6 (8 813. (7
166 87., (5 89.2 (3 85.5 (2 86.9 (6 87.3 (6 89.2 (8)
EMS = 2.8140 af = 108 ]

a'Photographic measurement.
blAD-day weaned .
czuo-day weaned.
dCreep—fed 2),0-day weaned.
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TABLE XXXIV

AVERAGE BIRTH DATE> OF CALVES FROM COWS FED
DIFFERENT IEVELS OF PREWEANING NUTRITION

Trt .,~Brd. 11+0b Angus 1,0 Hereford 21;,0C Angus 240 Hereford ZADCd Angus 2)0C Hereford. .
Year = - = = = =
X n X n X n X n X n X n

Born

Calf Crop 1 .
163 99.3 %6; 140.3 (3) 104.8 (6) 104.7 (3) 100.8 (5) 110.0 (3)
16l 7L.0 (6 72.0 gu) 87.7 (7; 83.0 23) 87.9 (9) 8.8 (6)
165 75.0 (6) 106.0 (5) 83.8 (6 104.3 (6) 72.8 (5) 85.0 (6)
166 76.7 (3) - 82.3 (6) 86,7 (7) 87.3 (7) 73.1 (7) 85.2 (5)

EMS = 63.0687 df = 106 -

Calf Crop 2 -
163 88.3 (8) 93.1 (7) 83.6 (8) 8.2 (9) 95.9 (7) 115.0 (3)
16l 8L.3 29; 87.2 252 87.3 (6; The3 24) 98.1 (10) 86.8 gé
165 73.0 (L4 80.0 (6 83.3 gz, 83.4 (5) 101.0 (4) 87.0 (7
166 71.5 (8) 70.7 (3) 68.5 (6) 92.8 (5) 81.1 (7) 83.0 (7

BEMS = 59.9913 af = 124 T T

Calf Crop 3
163 93.8 (6) .7 (7) 93.7 (6) 83.0 (6; 93.3 (63 81.L (5)
16l 72.9 (7) 77.7 (7) o7 (6) 82.3 (4 794 (8 73.3 (7)
*65 101.3 (&) 87.7 (7) 86.0 (6) 79.0 (6) 80.6 (8) 82.0 (7)
166 86.2 (5) 103.3 (3) 75.5 (2) 9.1 (7) 103.3 (6) 92.1 (8)

EMS = 80.3409 df = 120

a‘Day of the year.
blj.po—day weaned.
2),0-weaned.

dCreep—fed 210—day weaned.
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TABLE XXXV

AVERAGE BIRTH WEIGHT (KG) OF CAIVES FROM COWS FED
DIFFERENT IEVELS OF - PREWEANING NUTRITION

Trt.=Brd. 1&0a us 110 Hereford 21+Ob Angus 240 Hereford 214.00c Angus 240C Hereford
Year = - = = = = ’
Born X n X n X n X n X n X. n
_ - Calf Crop 1
163 27.5 (6) 31.0 (3) 27.1 (5) 28.6 (3 28.5 (6) 28.0 (3)
16, 24.9 §6 28.6 (Ag 26.7 (7; 30.9 (3) 2),.8 §9; 29.8 §8;
165 25.7 (6 25.5 (L 25.7 (6 26.5 (6) 28.0 (5 27., (6
166 25.7 25.4 (5) 23.7 (7) 25.7 (7) 25.6 (7) 25.8 (6)
EMS = .3163 df = 105 :
o Calf Crop 2
'63 30.1 (8) 25.2 (8) 27.4 (7) 28.0 (3) 30.5 (7) 31.2 (9)
164, 29.2 §9; 29.7 (5; 29.2 (10) 29:0 (L) 29.9 (4) 30.6 (6)
165 25.5 (L 27.3 (4 25.5 (&) 29.0 (6) _7.2 (5) 29.9 (7)
166 25.0 (8) 21.9 (6) 21.7 (7) 21.2 (3) 24.0 (5 22.0 (7)
EMS = 1.9669 df = 122 = T
: Calf Crop 3
163 32.0 (5) 34.0 (5) 34.0 (6) 34.7 (7) 31.5 (6) 31.3 (5)
16l 30.8 (7) 32.7 §6; 32.0 8g 34.1 (7) 32.8 (L) 33.4 (7}
165 22,7 (L) 26.8 (6 28.6 (8 27.9 (7; 26.5 §6) 2.3 (7;
166 25.9 (2) 29.3 (6) 30.9 (5) 33.3 (3 32.4 (7) 34.2 (8
EMS = 2.7288 df = 118 |

au@-day weaned.
P2 10—day weaned.
cCreep—fed 2)40~-day weaned.

06



TABLE XXXVI

AVERAGE PERCENT CALF CROP? OF COWS FED DIFFERENT
LEVELS OF PREWEANING NUTRITION

Trt.=Brd. ;Apb Angus 1,0 Hereford ZAOC Angus 240 Hereford ZAOCd Angus 2,40C Hereford

Year T

n X n X n X n X n X n
Born
Calf Crop 1
163 75.0 (83 37.5 28) 66.7 §93 Ly by (93 85.7 (7) 80.0 (5)
161, 88.9 (9 50.0 (8) 100.0 (8 66.7 (6 100.0 (11) 80.0 (10)
165 87.5 (8) 90.0 (9) 100.0 (7) 87.5 (8) 75.0 (8) 77.8 29)
166 0.0 (10) 60.0 (10) 100.0 (7) 90.0 (10) 100.0 (8) 5.6 (11)
EMS = 2,3.33 df = 17 '
Calf Crop 2
163 100.0 (8 87.5 (8) 100.0 (8 100.0 (9 100.0 (7) 60.0 (5)
61, 100.0 (9 Thaly 73 75.0 (8 83.3 (6 100.0 (11) 80.0 210)
165 87.5 (8 77.8 (9 85.7 (7 100.Q (8 50.0 8; 88.9 (9)
166 90.0 (10) 70.0 (10) 85,7 (7 100.0 (10) 100.0 (8 62,6 (11)
EMS = 198.56 df = 17 L
T Calf Crop 3
163 75.0 és) 100.0 (8% 75.0 (8) 77.8 é9g 100.0 (7) 100.0 5;
161, 77.8 9;_ 100.0 (7 87.5 (8) 83.3 (6 81.8 (11) 88.9 (9)
v65 50.0 28 100.0 é8) 100.0 6; 85.7 (7) 100.9 83 77.8 (9)
166 66.7 (9) 37.5 (8) 2.9 (7 80.0 (10) 100.0 (7 72.7 (11)
EMS = }31.62 - df = 17 ' ‘ :

8percent of cows o give birth to calves.
blhO-day weaned.

CZAO—day weaned.

dCreep—fed 240~day weaned.
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TABLE XXXVII

AVERAGE PERCENT CALF CROP® OF COWS FED DIFFERENT
IREVELIS OF PREWEANING NUTRITION

Trt .~Brd. 1,0° Angus 140 Hereford ZAOC Angus 250 Hereford ZAOCd Angus 2,40C Hereford
Year 3 = = = = =
n X n X n X n X n X n
Born .
Calf Crop 1 _

163 75.0 (8) 37.5 (8) 66.7 (9; 33.3 (9) 7Lk (7) 60.0 (5)
16, 88.9 (9; 50.0 és; 100.0 (8 50.0 (6; 100.0 211 60.0 (10)
165 75.0 (8 66.7 (9 85.7 (7) 75.0 (8 75.0 (8) 77.8 (9)
166 30.0 (10) 60.0 (10) 100.0 (7) 80.0 (10) 87.5 (8) 54.6 (11)

EMS = 257.3L daf = 17 _

Calf Crop 2

163 100.0 (8 87.5 (8 100.0 (8 100.0 9; 100.0 (7) 60.0 (5)
16, 100.0 (9 Toly (7 75.0 (8 66.7 (6 100.0 (11 60.0 (10)
165 50.0 (8 66.7 (9) 7. (7 87.5 (8) 50.0 (8) 88.9 (9)
166 80.0 (10) 40.0 (10) 85.7 (7) 50.0 (10) 100.0 (8) 63.6 (11)

EMS = 105.58 af = 8 :

o Calf Crop 3
163 5.0 (8) 100.0 (8) 5.0 (8) 77.8 (9) 100.0 (7) 100.0 (5)
v6l, 77.8 (9) 100.0 é7g 87.5 ésg 83.3 éég 72.7 (11 77.8 §9)
165 50.0 (8) 100.0 (8 100.0 (6 85.7 (7 100.0 §8) 77.8 (9)
166 55.6 (9) . 37.5 (8) 8.6 (7) 80.0 (10) 100.0 (7) 77.7 (11).

EMS = 238.03 . df = 17 : : '

aP_ercent of cows to give birth to live calves.
blho-day weaned.
°240-day weaned.
dCreep—fed 240-day weaned.
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TABIE XXXVIIT

AVERAGE PERCENT CALF CROP WEANED OF COWS FED DIFFEREN
, IEVELIS OF PREWEANING NUTRITION- :

Trt.-Brd. 1,0 110 Hereford Zhob Angus 210 Hereford ZAOCC Angus 2L0C Hereford
S I n X I = I = I n T
rm
Calf Crop 1 _
163 75.0 28) 66.7 6; 33.3 (9) 7Lk (7) 60.0 (5)
161, 66.7 (9) 87.5 (8 50.0 (6) 90.9 (11) 60.0 210)
165 75.0 §8) 85.7 (7) 75.0 28) 62.5 58) 66.7 (9)
166 30.0 (10) 100.0 (7) 70.0 (10) 87.5 (8) 5L4.6 (11)
BEMS = daf = 17 ’ )
Calf Crop 2
163 100.0 (8 87.5 (8 100.0 (8 100.0 (9) 100.0 27) 60.0 (5)
16, 100.0 (9 71,0 (7 75.0 28 66.7 6; 90.9 (11) 60.0 (10)
65 50.0 (8 66.7 (9 71.5 (7 62.5 (8 87.5 (8) Lol (9)
166 80.0 (10 40.0 (10) 85.7 (7 50.0 (10) 87.5 (8) 63.6 (11)
EMS = af = 17 : ,
Calf Crop 3
163 75.0 (8 87.5 (8) 75.0 (8) 66.7 (9) 85.7.(7) 100.0 (5)
16l 77.8 (9 100.0 (7) 75.0 28 66.7 6; 72,7 (11) 87.5 8;
165 50.0 (8 87.5 (8) 100.0 (6 85.7 (7 100.0 (8) 77.8 (9)
166 55.6 (9) 37.5 (8) 28.6 (7) 70.0 (10) 100.0 (7) 72.7 (11)
EMS = af = 17 . at

8110~day weaned.
bZAO-day weaned.
cCreep—-fed 2L0~day weaned.
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TABLE XXXTX

AVERAGE 2), HOUR MIIK PRODUCTION OF COWS FED DIFFERENT
IREVELIS OF PREWEANING NUTRITION -

Trt.-Brd. 11;.0a Angus 140 Hereford ZhOb Angus 21,0 Hereford ZAOCc Angus 2L0C Hereford
ggii X n X n T  n b4 n X n X n
Calf Crop 1 -
163 Ry (6) 2.8  (3) 3.4 (5) 3.2 (3) 2.6 (6) 2.1 (3)
161, Ll (6) 3o (&) L1 (7; L1 (3) 4.0 (10) 3.9  (6)
65 3.6 (6) 3.8 (5) L.O (6 3.5  (6) 3.3 (5) 3.0 (§)
166 L1 (3) 3.3 (5) L5 (7) 7.2 (1) 2.0 (7) 3.4 (7)
Calf Crop 2
163 6., (8) 6.1 (7) 5.4 (7; 5.6 (8) 5.4 (8g 2.6 24)
"6l 5. (9) 3.8 (5) 5.1 (6 L5 (L) L6 (10 3.8 6)
165 2.9  (4) Lol (6; L6 (5) Lol (5) Lol (u; 5.9  (6)
166 L1 (7) 3.5 (4 3.9  (7) L5 (5) L0 (7 3.9  (7)
Calf Crop 3
163 6.6  (6) L9 (7; 7.4 (5) 5.6 (sg 6.5 (7) L5 (sg
16l 6.1 (7) 5.6 (7 6.1 (6) 5. (4 6.2  (8) L.8 (7
165 3.8 (Ag 3.6 (7) 5.0  (6) L.O  (6) L5 (8) Lol (73
166 6.2 (5 L1 (3) 6.0 (2) 1.7 (9) 6.1 (7) 5.5 (5

81)0~day weaned.
bZAO—day weaned.
cCreep—fed 2l0-day weaned.
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