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FOREWORD

The experimental work we are to describe was outlined
and initiated in 1914 by F. B. Mumford and P. F. Trowbridge.
During the years 1914-26 a number of individuals have
rendered important services in connection with the project,
and it is a source of regret to the author that he is un-
able to acknowledge the contribution of each of these in-
dividuals. The author’s connection with this experiment be-
gan in 1920, and it is with pleasure that he accords special
mention to W. D. Salmon, C. I. Skouby, M. G. Snell, and
W. E. Sewell. We are none the less grateful, however, to all
those who have in various ways contributed to the success
of this endeavor.



ReseEarRcH BULLETIN 123 5

Retarded Growth and Mature
Size of Beef Steers

A. G. Hocan

Of all physiological phenomena none is more impressive or impor-
tant than that of growth. An enormous amount of study has been
devoted to its various phases, and these have yielded exceedingly im-
portant results. Our chief concern in the past has been with “normal”
growth, though we may digress sufficiently long to point out that it is
probably impossible to define with any exactness what normal growth
is for any species, breed or race, or even strain. Special emphasis is
placed on this statement by recent announcements of unusually rapid
rates of growth in two different classes of animal life. However that may
be, those immediately concerned with growth have generally assumed
that anything less than normal growth is a permanent handicap to the
individual concerned. It is with this viewpoint that we are now chiefly
concerned, the permanency of the effects of arrested development, es-
pecially as regards the mature size of the individual.

Review of Literature

This is certainly a very old problem, but so far as can be judged
by physiological literature, it is comparatively recent. One of the first
contributions on this topic is that of Waters,! who noted that calves
underfed to such a degree as to prevent any gain in weight would never-

“theless continue to grow. Aron? reported that young dogs fed on a re-
stricted diet continued to grow in dimensions, but the rate of growth de-
creased and the ultimate size was permanently depressed. In later ob-
servations® on rats the same conclusion was reached; that prolonged
underfeeding through the usual growth period results in permanent
damage.

Osborne and Mendel* used rats in their experimental work, and
retarded growth by feeding inadequate rations. Some contained incom-
plete proteins, some were satisfactory in quality but inadequate in quan-
tity, and others were deficient in vitamins. They noted that after pro-
longed underfeeding, and suppression of growth, the growing period was
prolonged, and that the animals were able on refeeding to attain the
characteristic normal weight and size. They also suggested the possi-
bility that within reasonable limits the capacity to grow may not be
lost until it has been exercised.



6 MISSOURI AGRICULTURAL EXPERIMENT STATION

FEckles and Swetts made some observations on the underfeeding
of dairy heifers, and were not in entire agreement with Osborne and
Mendel. They also observed that long continued underfeeding is fol-
lowed by a lengthening of the growing period. If subsequent condi-
tions are favorable there is a strong tendency to overcome previous
stunting, but the recovery is seldom complete and the mature size
is slightly depressed.

Jackson and Stewart® subjected rats to underfeeding and reached
essentially the same conclusion as Aron. Severe underfeeding early
in life was followed by a permanent decrease in the mature size. Such
underfeeding early in life was more damaging than late in life, and the
longer the period, the more severe were the after effects.

Moulton, Trowbridge and Haigh? reported the growth of steers
that had been reared on different planes of nutrition. The scantily
fed steers reached the same height (at withers) as the others, but of
course at a somewhat later age, by lengthening the growing period.
They stated, however, that the length of body was somewhat less than
normal. None of their animals was under observation for more than
about 4 years.

Experimental

The plan of this experiment provided for the placing of steer
calves of beef breeding on three planes of nutrition, determined by quan-
titative differences in the feed supply. The first plane was one calculated
to allow normal vigorous growth without fattening, or one pound daily
gain. The second group had access to a sufficient amount of food to
gain one-half of a pound daily and were on 2 medium plane of nutrition.
The third group was placed on a very low plane, being allowed to gain
one-third of a pound daily. Members of the two underfed groups were
to be fed out after underfeeding periods of varying lengths.

Quarters were four dry lots sloping to the south from an adjoining
shed, with a southern exposure. Feed troughs were arranged so as to be
accessible from the rear for feeding operations, and stalls and stanchions
were arranged so the feed consumption could be measured.

The calves were fed whole milk at the outset and gradually changed
through skim milk to a grain and hay ration at approximately 180 days
of age. The grain ration consisted of corn 60 parts, wheat bran 30
parts, and linseed oil meal 10 parts. Timothy hay was the first rough-
age offered, but was soon replaced by a hay-straw mixture of alfalfa
hay 60 parts, and oat straw 40 parts. Feed was offered twice daily, and
salt was then accessible. Water was available at all times except when
the steers were confined to their stanchions.

Weights were taken each morning, after feeding, but before water-
ing. A summary of the weights of the animals and of the amounts
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of feed and nutrients consumed, is given in the Appendix. The animals
themselves are described in Table 1.

TaBLE 1.—DESCRIPTION OF ANIMALS

Steer No. and Date of birth Date placed in Date placed on Last observation
group Experiment full feed

520-1 5-11-14 6-11-14 6-15-17-x
528-1 5- 8-14 6-11-14 10-30-21-xx
579-11 5- 2-14 ' 5-30-14 4-12-22 5-26-23-xx
580-IT1 4-24-14 5.22-14 5-16-17 7-24-18-x
583-111 4-28-14 5-22-14 5- 6-16 3-26-19-x
585-111 4-26-14 5-22-14 12-27-23-xx
586-111 4-21-14 5-22-14 7-25-18-x
587-11 5- 3-14 5-30-14 5- 2-16 6-25-17-x
571-11 3- -17 8- 5-17 2-7-25
572-111 5- -17 8- 5-17 11-17-20 2-7-25
573-11 4. 17 8- 5-17 11-17-21 2-7-25
574—111 5- .17 8- 5-17 11-17-21 2-7-21
575-111 5- -17 8- 5-17 1-31-24 5-15-26
577-1 3- -17 8- §-17 9- 4-24-xx
578-11 5- -17 8- 5-17 11-17-20 2-7-25

x-Slaughtered—These steers were still grow ing rapidly when killed, and q0 are given only very brief
consideration in the following pages.

xx-Died.
Nos. 528, 583, and 585 were Herefords and Nos. 571, 572, 573, and 574 .575 and 576 were grades of that

breed. Nos. 571, and 586 were Shorthorns and Nos. 520, 579 and 577 were grades of that breed. No.
587 was a Hereford-Shorthorn cross.

THE MEASURE OF GROWTH

Growth as indicated by skeletal increase was measured with spe-
cially constructed instruments. In the original choice of the measure-
ments to be taken, as much care as possible was exercised in selecting
those least affected by the degree of fatness of the animal. Cross section
outlines were taken by means of an adjustable chain, and transferred
to paper. Skeletal growth was recorded once each month and cross
sections and photographs taken each third month. From the thirty dif-
ferent measurements taken we have selected seven that seem most suit-
able for our purpose, and a portion of these is reproduced in the Appendix.

Cattle, as other animals also, are quite variable both in mature
size and rate of growth, so large numbers of animals would be required
in order to define with precision the effects of underfeeding on mature
size. Only ten steers in all were kept under observation until growh had
ceased, or had practically come to a standstill, so while the results in
general are clear, they can not be expressed in a quantitative manner.

So far as deciding as to the permanence of the after effects of under-
feeding is concerned, two variables may be considered, severity of under-
feeding, and length of the period of underfeeding. The age at which the
underfeeding begins may also be an important factor, but in the cases
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we are to describe this did not vary enough to merit special considera-
tion.

Since the amount of feed allowed these steers, and so their gains in
weight, was determined by the groups to which they were assigned,
there is little to be said concerning the live weights. Although periods
of relatively rapid and slow gains followed each other, the increases
taken over the entire time represented, were fairly uniform in each group.

Since, for the present, we are concerned primarily with growth
rather than with fattening, our attention will be directed chiefly to a
comparison of measurements. These indicate true growth much better
than weight, but even measurements leave much to be desired. Most
of those taken vary to a considerable extent with the degree of fatness,
and most of the others are variable, due to the fact that it is impossible
to have the animals stand in exactly the same position each time they
are measured.

In our experience, height at withers has proved to be the most
satisfactory single measurement taken. It is comparatively easy to
reproduce, different observers obtain practically the same result, and
it is influenced to a comparatively slight extent by the degree of fatness.
Length of body, point of withers to the end of the ischium is also a use-
ful measurement, but it is more variable than height at withers.
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Fig. 1.—Growth as measured by weight, when the steers were continu-
ously held in group condition.

Steers on Same Nutritional Plane Continuously.—Animals
528 (1), 577 (1), 571 (II), 579 (II), and 585 (III) were kept on their
original planes of nutrition until death intervened or until they had
stopped growing. For the present we will omit Nos. 571 and 577 from
the discussion and consider only the three older steers, 528, 579 and 585
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(Figures 1 and 2). As shown in Figure 1 the steers were kept rather
closely on the prescribed nutritional planes until they were a little over
four years old. No. 579 was quite thin, as indicated on Figure 1, but he
was not much smaller as indicated by measurements, for he did not lack
much of being as tall as No. 528. The most severely underfed steer, No.
585, lagged considerably behind the others, not only in weight but also in
measurements. At one time, when steers 579 and 585 were about 7 years
old, they had practically the same weight, but 585 was not as tall as the
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Fig. 2—Growth as measured by height at withers, when the steers
were continuously held in group condition.

other. Inspection of Figure 2 shows that though steer 579 has grown the
more rapidly during the first 5 years, following that time, No. 585 began
to gain on him. This may have been due to individuality, but was proba-
bly due to the fact that No. 579 had been much more generously fed, and
so had only relatively little growth yet to make, At death No. 585 had
almost attained the same height as No. 579, but he was always conspicu-
ously short.

The three old steers were at one time permitted to lose in weight,
over a period of several months. The graphs showing measurements of
the animals, however, indicate that even when losing weight they con-
tinued to grow in body tissue at a rate no more than slightly diminished.

Figures 1 and 2 indicate the growth of steers when held continu-
ously in the group condition. Mention should be made of the fact that
No. 579 was put on full feed when about 8 years old, to see if growth
would be resumed. There was no increase in height at withers, so we
believe true growth had permanently ceased. There were, hovever,
marked gains in weight. Some mention should be made of No. 577, a
Group I steer, but inspection of Figures 3 and 4 shows that he resembled.
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No. 528 as closelyascould reason-

o ,f"“’"’ﬂ ably be expected. We havethere-
}f”{ /\B fore used the data of No. 528 as
1400
L, a control.
2™ 2 ‘ In connection with Figure 2
E Wd the most interesting point is the
2 %0 | great lengthening of t_he growing
& ) period of No.585. This steer grew
g continuously until he was eight
= w0 /;# REETI yearsold, and apparently continu-
w00 L, SlEee S ed to make slight gains until he
‘ I was nine years old.
20 € 80

If the two animals of Group
Fig. 3.—Growth of Group I steers as measured by II; Nos. 571 and 579) are com-
weight. pared (Figs. 5 and 6) it is seen

that there is considerable variation between them. Until they were 4
years old, they had practically the same weight at the same ages but
No. 579 was considerably taller throughout.
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Fig. 4—Growth of Group I steers as measured by height at withers.

Steers Full Fed After Periods of Retarded Growth.—One of the
objects of this project was to investigate the permanency of the effects
of arrested development. Accordingly certain steers, after various pe-
riods of underfeeding, were changed to generous rations, all they would
consume. In that connection it is interesting to note that although some
of these steers had been on very low nutritional planes, they did not
manifest evidence of hunger, and when they were transferred to full
feeding, they would not at first consume much more than had been their
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habit. Even then considerable care was necessary to prevent their
“going off feed”, but after a time the capacity to consume food gradu-

ally increased.
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Fig. 5—Nos. 571 and 579 were held rather closely to the pre-
scribed group condition for about 4 years. No. 571 was consis-
tently heavier thereafter.
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Fig. 6.—Nos. 571 and 579 had about the same weights until they were

4 years old. No. 579 was always conspicuously taller, though No. 571
was usually the heavier.

Effect of Full Feeding on Gains in Weight—The capacity of the
steers to make gains in weight when the feed was not limited, is shown
in Figures 7, 8, and 9. Some time is required to get them on full feed,
but when that is accomplished they gain rapidly, and at a fairly uniform
rate. The periods of underfeeding varied from 3 years and 3 months
to about 6 years and 6 months. Within these limits there were no con-
siderable differences in the ability of the steers to make gains in weight.
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Fig. 8.—Two Group I steers were placed on full feed after

long periods of underfeeding. No. 578 was then about 43
months old, No. 573 was about a year older.

Effect of Full Feeding on the Height at Withers.—Figures 10, 11,
and 12 indicate that the effect on this measurement of an increase in
feed, varies with the plane of nutrition and the period of underfeeding.
In Group II two animals, Nos. 578 and 573 (Figure 14), werere fed, after
underfeeding for periods of 39 and 51 months respectively. The under-
feeding was severe, but No. 578 undoubtedly attained normal size.
No. 573 was refed one year later and, as indicated by the graph, his
mature size was apparently reduced. This would seem to indicate that
the shorter the period of underfeeding, the less severe will be the ultimate
effects; also that moderate underfeeding is less likely to have permanent
after effects than more severe underfeeding.
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Fig. 11.—No. 578, Group II, moderately underfed for 39

months, attained normal height. No. 573, Group II,

underfed to about the same degree for 51 months, did not
attain normal height.
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In Group III 3 steers were refed, Nos. 572, 574, and 575. No. 572
(Fig. 7) gained weight rapidly when transferred to a generous ration,
but never attained the same height (Figure 10) as 577 or 528. Nos. 574
and 575 were underfed to about the same extent as No. 572, but for
longer periods (Figure 12). A comparison of Figures 10 and 12 shows
clearly, however, that though No. 572 was underfed a much shorter
time than the others, he did not attain a larger mature size.
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Fig. 12.—No. 574, Group 111, severely underfed for 51 months did

not attain normal height, No. 575, Group III, severely underfed
for 78 months, finally attained normal height.

It is evident from inspection of the preceding graphs that gains in
measurements are not necessarily parallel with gains in weights, even
among steers that are fed similarly. It will beobserved thatat thesame
ages, 585 was usually the lightest steer in Group III, but he was consis-
tently taller at the point of the withers. No. 571 was considerably heav-
ier than No. 585, yet at the age of four and one-half years he lacked two
centimeters of being as tall. Individuality is of considerable importance
in a consideration of the performance of these animals. '

The graphs also indicate quite clearly that when growth is retarded,
the growing period is lengthened. No. 528 had practically ceases growing
at the age of six years. No. 579 had been underfed somewhat but he did
not gain in height much longer than No. 528. No. 585 was retarded more
severely than No. 579, and the growth period was correspondingly length-
ened. No. 575 was underfed for 6 years and 6 months, then transferred to
full feed. This steer was still gaining after the others had apparently
ceased to grow, so he was retained for observation. No records of feed
consumption were taken, however, and no measurements were made
until two years later. He continued to grow and when he was slaughter-
ed, at nine years of age, had attained practically normal height.

It is generally supposed that animals stunted as severely as those
we have described will never attain the size they would if they had been



REesearcy BurLLeTIN 123 15

fed generously from the beginning. Passing over No. 575 for the moment,
it will be recalled that a Group II steer, No. 578, was underfed for 3
years and 3 months, and on refeeding he attained normal size. A Group
III steer, No. 572, was changed to full feed at the same time, but he was
always undersized. A year later Nos. 573 and 574 were placed on full
feed, and they likewise failed to attain normal size. As previously
mentioned, however, No. 575 was the last to be transferred to a ration
adequate in amount, and he had attained normal height at the age of
nine years. We have already mentioned that No. 585, underfed through-
out life, grew continuously until he was nine years old. However, he
never became as tall as No. 575.

Inspection of the weights (and of the photographs, Plates I-IV)
makes it clear that these animals were severely underfed for long periods
of time. In spite of that, two attained normal size, and in no case was
the reduction over 10 per cent. Since the steers were not of uniform breed
ing, it is impossible to say how much of the final differences are due to
underfeeding and how much to genetic factors. It remains certain, how-
ever, that permanent reduction of the mature size can only be brought
about by very severe and long continued underfeeding.

Effect of Underfeeding on Conformation.—Our data lead us to
believe that steers may be stunted severely for at least the first two
years of their lives, and still recover practically normal weight and
measurements on refeeding. The possiblility arises, however, that
when animals are stunted, one organ or anatomical division might
grow more rapidly than another, possibly at the expense of another.
This idea was suggested also by the appearance of the animals, for on
inspection they gave the impression of differing in conformation in some
essential fashion. This impression was strongest in regard to the head,
for this portion of the body always seemed to be abnormally large. Ac-
cordingly our data have been scrutinized with the idea of determining
whether the proportions, or the conformation, of these steers was altered
during periods of underfeeding or refeeding.

The method chosen to decide this question was as follows. One
measurement was selected as a standard, in this case height at withers.
It was decided arbitrarily that by the time the steers were 120 centi-
meters high, there should have been time for alterations in conforma-
tion to occur. Therefore in the first line of Table 2, we have entered for
each steer the figure 120, or the figure nearest 120 that was ever record-
ed for it as height at withers. In succeeding lines various other measure-
ments taken on the same date as height at withers have been entered.
It would only be by accident of course that two steers would have the
same height at withers at the same age, so our comparisons are made,
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not when the steers were of the same age, but when they had the same
height at withers. In choosing measurements for comparisons, only the
more significant ones were taken, and those not affected “much by fat-
tening. The Group III steers are entered at the top of the page, and the

TaBLE 2.—EFFECT oF RETARDED GrROWTH ON CONFORMATION.

Steer No. Date Height at | Withersto | Elbowto Poll to Width of | Width of
withers |end of Isch-| ground point of forehead hips
ium muzzle
Group III
574 2- 2-22 120.5 122.0 70.0 50.0 20.0 44.0
585 3- 2-18 120.5 132.0 72.0 47.0 17.3 41.5
575 3- 2222 120.5 122.0 70.0 50.0 20.0 39.0
572 6- 3-21 119.5 130.0 70.0 51.0 21.0 43.0
‘583 12-29-16 120.5 119.0 68.0 45.0 18.5 41.0
580 11- 5-17 119.5 139.0 71.0 49.0 18.5 46.0
Group II
586 7- 5-17 120.0 126.0 70.0 49.0 17.0 37.5
573 5- 3-21 120.0 126.0 68.0 48.0 20.0 42.0
579 11- 2-16 120.5 124.5 72.0 47.0 18.0 39.0
578 9- 2-20 120.5 125.0 67.0 49.0 20.0 41.0
587 5-29-16 120.0 120.0 69.0 44.0 18.0 37.:5
571 7- 3-20 120.0 130.0 72.0 50.0 22.0 43.0
Group I
528 1-31-16 120.0 126.0 68.5 45.0 19.0 41.0
577 i 10-28-18 122.0 121.0 71.0 46.0 20.0 38.0
520 7-31-15 120.0 122.0 71.0 41.0 18.0 36.5

Group I steers at the bottom. If the essential conformation of these
animals had been altered by underfeeding, it would then seem that
there should be a tendency for the different measurements to uniformly
rise or fall in reading up or down.

TaBLe 3.—ErrecT QF RETARDED GROWTH ON CONFORMATI ON.

|

Steer No. Date Height at | Withers'to| Elbow'to Poll to Width of l Width of
withers |end of Isch-| ground point of forehead hips
ium muzzle

Group III
574 6- 3-22 125.5 130.0 70.0 52.5 21.3 48.5
585 7- 7-19 125.0 132.0 75.0 49.5 18.5 43.0
575 1- 4-22 125.0 127.0 73.0 51.0 22.5 43.5
572 12- 7-21 125.0 133.0 72.0 50.0 22.5 46.5
583 5-31-18 125.5 143.0 72.0 51.0 18.5 45.5
580 1- 5-18 125.0 142.0 725 49.0 18.7 48.2

Group II
586 3-29-18 125.0 135.0 75.5 51.0 18.0 41.2
573 12- 6-21 125.0 129.0 70.0 51.5 22.0 41.5
579 4- 3-17 125.0 137.0 72.0 50.0 18.0 41.0
578 3- 3-12 125.0 125.0 69.0 49.0 20.0 45.0
587 10- 6-16 126.0 127.0 71.0 46.0 18.5 42.0
571 2- 4-22 125.0 132.0 72.5 50.0 24.5 48.0

Group I
528 5-29-16 125.5 130.0 70.0 47.0 19.0 44.0
577 2- 3-19 125.0 131.0 76.0 48.0 20.0 47.5
520 12-31-15 125.0 137.0 72.0 45.0 18.0 39.0
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As will be noted in Tables 3 and 4 the same comparisons have
also been made when the steers were 125 centimeters high, and when
they were 134 centimeters high. We are including in this comparison
5 steers not previously described except in Table 1. They were part of
this same investigation, but as they were slaughtered for analysis
while still growing rapidly, they could not be advantageously used in
growth studies.

TasLe 4.—ErrecT oF ReETARDED GrowTH ON CONFORMATION.

Steer No. Date Height at | Withersto | Elbowto Poll to Width of | Width of
withers |end of Isch-| ground point of forehead hips
ium muzzle
Group IIT
574 7- 2-23 134.5 142.0 72.0 52.0 21.0 51.0
585 2- 4-22 134.0 143.0 76.0 52.0 230 54.0
575 5- 7-23 134.0 140.0 76.0 56.0 22.0 48.5
572 12-19-22 135.0 146.0 73.0 54.0 21.5 55.5
583 3- 2-18 134.0 157.0 74.4 55.0 26.0 52.0
Group II
586
573 12-20-22 134.0 138.0 72.0 53.0 21.0 52.0
579 2- 9-18 134.0 150.0 79.0 52.5 19.0 46.0
578 u- 4-22 134.0 140.5 73.5 51.0 24.0 54.0
587 4- 3-17 134.0 146.0 74.0 46.0 20.0 48.0
571 11- 1-24 133.0 154.0 73.0 56.0 22.0 56.0
Group I
528 8- 3-17 134.0 150.0 75.0 54.5 2C.u 51.0
577 12-12-19 134.5 138.0 80.5 52.5 21.5 44.5
520 9 30-16 134.0 144.5 75.0 48.0 20.0 45.0

In the case of each measurement tested, there is no indication that
the period of underfeeding has had any influence on the conformation of
the steers. For example, if they are compared in height at withers at the
time when all were 120 centimeters tall, it becomes apparent that the
variations can not be correlated with the plane of nutrition. It is of
course true that the averages of the groups would vary, but the number
of animals compared is small and the variations within the groups
are extreme and are of similar magnitude.

Our data on this point are limited to fifteen steers but they point
unmistakedly to the conclusion that when steers are stunted skeletal
growth does not become abnormal. We limit ourselves of course to those
measurements that are unaffected by loss or gain of adipose tissue.

Rate of Growth in Different Dimensions.—We have stated as our
belief that when growth is retarded, the normal conformation is not
materially altered. Another somewhat similar question suggests itself,
does growth in all dimensions increase at the same rate? In order to
obtain some suggestions on that point, suitable measurements of some
of these steers have been tabulated to show the total per cent gain. The
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measurements selected for comparison are height at withers, length
from withers to end of ischium, length of foreleg from elbow to ground,
width of hips, length of face, and width of forehead. Our data appear in
Table 5.

It will be noted at once that the individual variations are very
great, but in spite of that it is obvious that there are differences in the
relative increases in different dimensions. Considering first the length
of foreleg, the greatest per cent gain recorded, 46 per cent, is for a Group
I steer, No. 577. No other measurement of any animal, made a smaller
increase. The percentage gains in height at withers, and in width of
forehead, are of about the same order of magnitude, and are distinctly
higher than the gains in length of foreleg. The length of face, poll to
point of muzzle, and length of body withers to end of ischium, both
seem to lie in a still higher range. The greatest percentage increase by
far, however, was in width of hips. It is true that this measurement is
affected by the desposition of flesh, but this fact can not account for
any considerable part of the increase. No. 585, for example, was al-
ways thin, but still his gain in that dimension was 141 per cent.

Rate of Gain When Underfeeding is Followed by Full-Feeding.—
It is a matter of common knowledge that if a period of inanition is
followed by generous feeding, the ensuing gains are very rapid, as in-
dicated both by weight and by measurement. The rapidity of these gains
is affected, however, by the extent to which growth had prevously
been suppressed, as is illustrated by the animals here under considera-
tion. The gains of four of these steers, Nos. 572, 573, 574, and 578,
have been chosen for study, and their gains have been indicated in Fig-
ures 13 and 14. These four animals contain four sets of pairs, two of
which were underfed to approximately the same degree, but for different
lengths of time, and the other two were underfed for the same length
of time, but to different degrees. The first two sets of pairs appear in
Figure 13. Steers 572 and 574 were both in Group III, and steers 578
and 573 in Group II. Nos. 572 and 578 were underfed a little over 39
months, and Nos. 573 and 574 a little over 51 months. According to
Figures 10 and 12, No. 574 attained a final height of approximately
136 centimeters, and No. 572 attained a final height of 137 centimeters,
but the gains of No. 572 after fullfeeding were considerably greater.
Of the Group Il steers, No. 578 attained a final height of about 145 cent-
imeters, and No. 573, 138 centimeters (Figure 11). No. 578 not only
became taller, but he also grew faster than No. 573, refed one year later.

Figure 13 then is a comparison of steers that were underfed to the
same extent, but for different periods of time before transferring to full
feed. Those underfed for the shorter period grew more rapidly, and at-
tained a greater final height than those underfed for the longer period.



TaBLe 5.—PercenTaGE Galv 1N DirrerenT DIMENSIONS

1 | |

Height at Withers. Length Withers to end of Ischium. ‘ Length of Foreleg, (elbow to ground.
Steer 3 mo. Max. Gain | Per cent | 3 mo. Max. Gain | Per cent | 3 mo. Max. Gain Per cent
No. Gain Gain Gain
585 84.5 137 52.5 62, 80.5 152 71.5 89. 52.0 75.0 23.0 44,
579 86.0 141 55.0 64. 84.0 158 74.0 88. 54.0 81.0 27.0 50.
528 84.0 148 64.0 76. 83.0 | 162 79.0 95. 54.0 | 79.0 25.0 46.
578 91.5 146.0 54.5 60 94.0 | 155.0 61.0 65. 56.5 | 78.0 21.5 38.
577 88.0 149.5 61.5 70. 86.0 167.0 81.0 94. 56.0 81.0 25.0 45
575 86.5 147.5 61.0 71. 86.0 166.0 80.0 93. 53.0 76.0 23.0 43.
574 87.0 134.0 47.0 54. 91.5 150.0 58.5 64. 53.5 1 70.0 16.5 31.
573 86.0 137.0 51.9 59. 89.5 156.0 66.5 74. 52.0 71.0 19.0 37.
572 84.0 137.0 53.0 63. 85.5 148.0 62.5 73. 54.0 | 74.0 20.0 37.
571 76 .5% 132.0 55.5 73. 78.0 1 153.0 75.0 96. 50.0 { 70.0 20.0 40.
TaBLE 5.—PEeRrcENTAGE GAIN 18 DiFrereENT DiMENsions (CONTINUED.)
]
Face, Boll to Point of Muzzle Width of forehead . ! Width ot Hops
Steer 3 mo. Max. Gain Per cent 3 mo. Max. Gain Per cent 3 mo. Max. Gain Per cent
No. Gain Gain Gain
585 29.5 53.0 23.5 80. 12.0 | 20.0 8.0 67. 23.0 | 55.5 32.5 141
579 30.0 54.0 24.0 80. 13.0 19.0 6.5 50. 23.0 55.0 32.0 139.
528 30.0 59.0 29.0 97 12.0 25.0 13.0 108. 24.0 61.5 37.5 156.
578 32.0 56.0 24.0 Ths 13.5 21.0 7.5 56. 26.5 62.0 35.5 134.
577 31.0 57.0 26.0 34, 13.0 | 22.0 9.0 69 24.0 | 59.0 35.0 146.
575 30.5 59.0 28.5 93. 13.0 | 21.5 8.5 65. 22.5 61.0 38.5 171.
574 33.0 55.0 22.0 67. 14.0 20.0 6.5 46. 25.5 55.0 29.5 116.
573 32.0 55.0 23.0 72. 13.0 20.0 7.0 54. 24.0 59.0 35.0 1456.
572 31.0 55.0 24.0 77. 12.5 19.5 7.0 56 23.5 58.0 34.5 1_‘-%7.
571 28.0% 55.0 27.0 96. 12.5 22.0 9.5 76 21.0 58.0 37.0 176.

€Z1 NILITING HOUVASTY
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Fig. 13.—This graph merely indicates the
gains in height at withers, after being plac-
ed on full feed, and is so drawn as to facilitate
comparisons of Nos. 572 and 574, and of Nos.
573 and 578. Nos. 572 and 578 were underfed 39
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Fig. 14.—This graph presents the same ani-
mals as Fig. 13, but arranged so as to compare
more easily the animals that were underfed for
the same length of time, but to different de-
grees.
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months. Nos. 573 and 574 were underfed 51

months.

A different arrangement of the graphs (Figure 14) makes it a little
easier to compare animals that had been underfed for the same length of
time, but to different degrees. It isseen that Nos. 572 and 578 were under
fed for 39 months, but No. 572 of Group III was more severely underfed
than No. 578 of Group II. On refeeding No. 572 grew more rapidly than
No. 578, but he never became as tall. Steers 574 and 573 were underfed
one year longer than the other two, and illustrate the same fact. The
less severely underfed animal, No. 573, grew the more slowly on re-
feeding, but as was indicated in Figures 11 and 12, attained a slightly
greater final height.

In Figure 14 the comparison is between steers that were underfed
the same length of time, but to different degrees of severity. The most
severely underfed animals grew more rapidly than the others, but in
spite of that they were apparently smaller at maturity. Evidently
both the length and the severity of undefeeding affect the rate of re-
covery on subsequent refeeding.

Cross Sections.—The outlines of the heart and paunch girths
were obtained every third month by the use of an adjustable aluminum
chain. This chain was adjusted to the body, clamped tightly, and after
removal from the steer the outline was traced on paper. These outlines
give the relative size and form of the steers in these two regions. Be-
cause of the great similarity among many of the cross sections, they
have been reproduced for only six steers. Among these are the three
old steers, Nos. 528, 579, and 585, kept continuously on the same nutri-
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tional plane. Three younger steers, Nos. 520, 587, and 583, one from
each group, are also represented. These were held in the group condition
until about one year and eleven months old, then put on full feed. The
first two were on full feed for a little over a year, the third for nearly two
yvears. The cross sections of the older steers were taken at the ages of
one month, three years and eleven months, and seven years and eight
months (seven years and five months for No. 528). The ages for the
younger steers are, one month, one year and eleven months (just pre-
ceding the change to full feed), and three years (three years and eleven
months for 583). The cross sections are arranged for each steer so as to
show the relative height and position as the animal increased in size.
The heart girths appear in Figure 15, and the paunch girths in Figure 16.

3 YR5 10 Mo

,@
>

Fig. 15.—Heart girths, as aflected by growth and by fattening.

Heart Girths.—Figure 15 shows the outlines of the heart girths of
each steer. As would be expected, the areas of the cross sections vary
with the planes of nutrition.
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It will be noted in the case of Nos. 528 and 579 that the height of
the chest floor remained about constant, after the steers had passed the
age of three years and eleven months. Since the length of leg and the
height at withers were both increasing, it is evident that the chest
floor was growing downward as rapidly as it was elevated. During the
same period the chest floor of No. 585 was being elevated. His length of
leg was increasing more rapidly than was the case with the other two
steers, however, and he had a thinner covering of flesh, and these facts
may account for the difference.

The cross sections of the three young steers, Nos. 520,785, and 583
make evident the increase in the areas due to full feed. The sections taken
at the age of one year eleven months were secured in March, and the
animals were put on full feed April 10. No. 583 was fed about nine months
longer than the other two, and accordingly made a greater gain. Al-
though No. 587 was considerably smaller than No. 520 when they were
put on full feed, they were about the same size at the end of the fatten-
ing period.

NO. 520

NO. 383

Fig. 16.—Paunch girths, as affected by growth and by fattening.

Paunch Girths.—The paunch girths, taken at the same time as
the corresponding heart girths, are shown in Figure 16. Little comment
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is necessary. Before refeeding the Group I animals had cross sections
of the greatest area and Group III the least. At the time the ratons were
increased No. 520 had the largest paucnh girth, No. 583 the smallest.
When the last cross sections were taken, after they had been on full
feed several months, they were approximately the same size. No. 583
of course had required more time to make the gain, for he was on full
feed about nine months longer than the other two.

Deaths of Experimental Steers.—In all, ten steers were retained
until they had passed the age at which steers normally cease growth.
Of the four that later died, three were on a comparatively high nutri-
tional plane, while one, No. 585, had been held continuously on the plane
prescribed for Group III. The first death was of No. 528, a Group I ani-
mal, when about seven years and six months of age. He had been losing
weight rapidly during the preceding weeks, and was found one morning
unable to arise. He seemed to suffer extreme pain, and was killed. On
post mortem examination, no pathological state was discovered that
seemed sufficient to account for the death or even for the pain. Two old
punctures of the first stomach were found, also a piece of wire had pene-
trated through the wall into the liver. There was little or no inflammation
of the surrounding tissues, however, and the veterinarian in attendance
was doubtful as to the punctures being the cause of the violent symptoms
evidenced by the steer.

No. 579 was the second to die. It will be remembered that he was
in Group II, and had apparently stopped growing at about six years.
When eight years old he was put on full feed to see if growth would fol-
low. A few weeks before his death he began to refuse feed, his weight
fell off rapidly, and death resulted shortly, when he was almost exactly
nine years old. The veterinarians* ascribed the death to fat necrosis.
All the internal fat had assumed a very peculiar appearance. It had
changed from the normally soft and pliable condition to a solid mass of
the consistency of cheese. This hardened mass had interfered with the
normal functioning of the small intestine, and where it passed through
the affected tissue the intestinal walls had thickened to such a degree
as to bring about almost complete obstruction.

About seven months later No. 585 also died. He had previously
lost some weight and the immediate cause of death was apparently due to
the accumulation of gas in the stomach. At autopsy a number of slight
abnormalities were noted, but nothing sufficient to cause death.

Steer 577 was the last one that died, when a little over seven years
old. Post mortem examination revealed no symptoms of note.

We have no information as to the direct cause of the deaths of
these animals, but some observations are of interest. The Group I

*We are greatly indebted to Dr. J. W. Connaway and Dr. A. J. Durant for making the autopsies.
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steers, Nos. 528 and 577 were the youngest at death, about seven years
and six months. The Group II animal, No. 579, was put on full feed
when eight years old, and he died a year later. The Group III steer,
No. 585, died when about nine years and seven months old. Of these
four animals, those that were better fed died first. '

SUMMARY

1. The length of the period of growth of normal beef steers is about
six years.

2. A low plane of nutrition lengthened the growing period, in
one case to nine years.

3. Severe undernutrition of cattle for the first three years, or long-
er, tends to reduce the mature size, though there are exceptions.

4. Both severity of underfeeding and the length of the period of
underfeeding affect the mature size that may be attained.

5. Cattle do not make equal percentage gains in all dimensions.

6. Retardation of growth does not result in abnormalities in con-
formation.
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Plate I.—No. 572, Group III. Photographed at ages of 3 years 5 months (487 Ibs.), and 5 yvears 9 months (1574 Ibs.).

v Placed on full feed at 3 years 6 months.
578, Group II. Photographed at ages of 3 years 5 months (612 Ibs.), and 5 years 9 months (1474 ibs.).

Placed on full feed at 3 years 6 months.
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Plate 11.—No. 573, Group Il.—Photographed at ages of 4 years 6 months (714 Ibs.), and 6 years 3 months (1439 Ibs.). Placed on full feed at 4 years 7 months.
No. 574, Group III. Photographed at ages of 4 years 5 months {613 lbs.) and 6 years 2 months (1250 ibs.). Placed on full feed at 4 years 6 months, w B
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Plate I11.—No. 575, Group III. Photographed at ages of 6 vears 5 months (975 lbs.) and 9 years (1590 lbs.). Placed on full feed at 6 vears § months. No. 579,
Group Il. Photographed at ages 7 vears 11 months (1184 lbs.), and 9 vears (1495 lbs.). Placed on full feed when a little less than 8 vears old.
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ORIGINAL RECORDS

TABLE 6
Date Date s ;
in- | Peri- | 'Live* begin- | Peri- | Live*
:if]gg”;f od weight | Grain Hay Milk ning of | od weight | Grain
period | No. | Pounds | Pounds Pounds | Pounds  period | No. | Pounds| Pounds
1-22-20| 70 1314 150.0
Bteer 22120 71 | 1333 | 150.0
6-11-14 1 179:0}. csasmsy 2:5 124.9  3-22-20{ 72 1342 150.0
2 202.8 14.0 14.0 489 4-21-20f 73 1341 150.0
3 252.0 44.0 53.5 582 5-21-20] 74 1355 150.0
4 303.8 69.0 75.0 6-20-20( 75 1367 150.0
5 363.8| 110.5 101.5 7-20-20| 76 1369 150.0
6 425.1 120.0 120.0 8-19-201 77 1381 147.0
7 426.8| 105.2 120.0 9-19-20| 78 1401 150.0
8 439.4/ 120.0 120.0 10-18-20f 79 1385 146.25
9 457.21 120.0 120.0 11-17-20| 80 1404 150.0
10 460.6/ 120.0 119.0 12-17-20; 81 1394 147.5
11 482 120.0 120.0 1-16-21f 82 1405 149.5
12 497 120.0 120.0 2-15-21| 83 1434 162.0
13 507 120.0 120.0 3-17-21| 84 1453 179.0
14 517 120.0 130.0 4-16-21 85 1459 180.0
15 527 120.0 150.0 5-16-21f 86 1481 180.0
16 559 145.7 152.0 6-15-21| 87 1485 179.0
17 586 150.0 180.0 7-15-211 88 1486 180.0
18 620 150.0 180.0 8-14-21 89 1464 180.0
19 629 155.0 184.5 9-13-21| 90 1408 234.0
20 651 165.0 195.0 10-13-21| 91 1340 136.0
21 659 165.0 195.0 Steer
22 678 165.0 195.0 57 -
23 699 165.0 195.0 5-30-14 1 154,00 ccccanan i
24 727 165.0 195.0 6-21-14 2 183.9 7.3 B
25 745 165.0 195.0 7-21-14 3 204. 6| 24.0 )
26 768 165.0 194.5 8-20-14 4 240.0 30.0 g
27 785 165.0 180.0 9-19-14 5 270 37.0 v
28 805 165.0 180.5 10-18-14 6 304 45.0 .0
29 837 179.5 189.0 11-18-14 7 305 45.0 .0
30 869 180.0 202.5 12-18-14 8 316 45.0 .0
31 881 180.0 211.0 1-17-15 9 321 45.0 .0
32 878 180.0 214.5 2-16-15| 10 322 45.0 .0
33 887 180.0 226.0 3-18-15| 11 335 45.0 .0
34 915 180.0 225.0 12 334 45.0 0
35 933 180.0 225.5 13 344 45.0 0
36 942 180.0 225.0 14 344 50.0 .0
37 964 190.0 228.5 15 351 71.5 43.0
38 986 180.0 225.0 16 379 76:35] 178.0 fwonsmnmm
39 990 180.0 225.0 17 399 70.0 180.0
40 1008 188.0 227.0 18 409 60.0 180.0
41 1029 196.0 238.0 19 419 64.5 184.5
42 1043 209.0 231.0 20 430 76.5 194.0
43 1070 218.0 240.0 21 434 75.0 195.0
44 1076 225.0 | 240.0 22 453 75.0 195.0
45 1080 225.0 240.0 23 469 75.0 195.0
46 1178 225.0 240.0 24 489 75.0 195.0
47 1147 225.0 | 240.0 25 495 74.0 | 194.0
48 1163 224.5 | 240.5 26 505 68.0 180.0
49 1184 150.0 293.5 27 521 75.0 180.0
50 1177 97.0 318.0 28 536 75.0 180.0
51 1159 28.0 330.0 29 552 75.0 180.0
52 1139 30.0 330.0 30 557 75.0 187.5
53 1122 30.0 330.0 31 565 81.0 189.0
54 1107 30.0 336.0 32 560 90.0 200.0
55 1103 87.0 333.0 33 582 90.0 216.0
56 1122 120.0 | 353.5 34 601 93.0 | 211.0
57 1155 120.0 357.5 35 632 105.0 225.0
58 1158 120.0 360.0 36 653 95.5 224.5
59 1172 150.5 360.0 37 674 94.0 229.5
60 1211 150.0 360.0 38 701 91.5 224.5
61 1231 150.0 360.0 39 708 75.0 225.0
62 1258 150.0 | 360.0 40 709 75.0 1 225.0
63 1244 149.0 357.0 41 707 86.0 225.0
64 1267 150.0 360.0 42 725 141.5 231.0 locssenss
65 1278 150.0 360.0 43 744 136.5 2475 | g
66 1278 150.0 360.0 44 758 147.0 251.5 fecmmnas
67 1274 150.(5) 360.0 45 789 164.5 253.0 bo_._...

11-23-19] 68 1285 148. 3
12-23-190 69 1304 150.0 360.0

*Average weight of last ten days of period.




30 Mi1ssOURT AGRICULTURAL EXPERIMENT STATION
Date | Period[ Live* Grain Hay Milk Date | Period| Live* Grain Ha Milk
begin- No. | weight | Pounds | Pounds | Pounds begin- No. weight | Pounds Pour?,d: Pounds
ning of Pounds ning of Pounds
period period
2- 1-18] 46 255.0 10-18-14 6 200 120.0
3- 3-18] 47 255.0 11-18-14 7 192 .0
4- 2-18| 48 255..5 12-18-14 8 198 .0
5- 2-18) 49 292.5 1-17-15 9 193 .0
6- 1-18) 30 309.0 2-16-15| 10 194 .0
7- 1-18] 51 315.0 3-18-15| 11 218 .0
7-31-18| 52 315.0 4-17-15| 12 223 .0
8-30-18| 33 330.0 5-17-15| 13 229 .0
9-29-18| 54 339.0 6-16-15 14 233 .0
10-29-18| 35 253.0 7-17-15| 15 235 11.75 | 153.5
11-28-18) 56 304.5 8-16-15| 16 251 4 5
12-28-18| 57 330.0 9-15-15| 17 256 .0 .5
1-27-19 .§8 351.5 10-14-15| 18 272 .0 .0
2-26-19| 39 360.0 11-14-15) 19 290 .0 .0
3-28-19] 60 360.0 12-14-15] 20 303 .0 .0
4-27-19| 61 357.0 1-13-16| 21 312 .0 .0
5-27-19| 62 287.0 2-12-16| 22 337 D .0
6-26-19| 63 326.0 3-13-16| 23 345 .0 .0
7-26-19| 64 359.0 4-12-16| 24 356 .0 .0
8-25-19| 65 360.0 5-12-16| 25 360 .0 .0
9.24-19| 66 360.0 6-11-16 26 361 3 .0
10-24-19| 67 360.0 7-11-16| 27 370 .0 il
11-25-19] 68 360.0 8-10-16| 28 387 .0 .0
12-23-19| 69 329.5 9- 9-16{ 29 386 .5 .0
1-22-20 70 360.0 10- 9-16/ 30 403 .0 .5
2-21-20] 71 360.0 11- 8-16| 31 413 .0 .0
3-22-20| 72 360.0 12- 8-16| 32 419 .0 5
4.21.20| 73 360.0 1- 7-17 33 437 0 .0
5-21-20| 74 328.0 2- 6-17| 34 465 .0 o5
6-20-20| 75 360.0 3- 817 35 484 .0 .0
7-20-201 76 ng.O 4. 7-17| 36 482 .0 .0
8-19-20| 77 360.0 5- 7-17| 37 496 0, .0
9-18-20{ 78 360.0 6- 6-17| 38 499 .0 .5
10-18-20{ 79 360.0 7- 6-17| 39 504 .0 o3
11-17-20{ 80 354.0 8- 5-17| 40 495 .0 5
12-17-20| 81 358.0 9- 4-17| 41 498 .0 .0
1-16-21| 82 358.0 10- 4-17| 42 512 .0 .0
2-15-21f 83 360.0 11- 3-17{ 43 529 .0 .0
3-17-21| 84 360.0 12- 3-17| 44 532 8 .0
4-16-21| 85 360.0 1- 2-18| 45§ 554 .0 .0
5-16-21] 86 360.0 2. 1-18| 46 576 5 0.0
6-15-21| 87 360.0 3- 3-18] 47 586 .0 .0
7-15-21| 88 360.0 4- 2-18| 48 576 .0
8-14-21| 89 360.0 5- 2-18| 49 596 .5
9-13-21] 90 360.0 6- 1-18] 50 578 .0
10-13-21] 91 360.0 7- 1-18] 51 568 .0
11-12.21y 92 358.5 7-31-18/ 52 554 .0
12-12-21| 93 360.0 8-30-18{ 53 542 .0
1-11-22 360.0 9-29-18] 54 532 .0
2:1 354.0 10-29-18| 55 506 .5
3-1 360.0 11-28-18| 56 532 .0
4-1 360.0 12-28-18| 57 558 .5
5-1 360.0 1-27-19] 58 562 .0
6-1 340.0 2-26-19| 59 591 .0
7% 300.0 3-28-19] 60 603 .0
8- 9- 300.0 4-27-19| 61 604 25
9- 8- 300.0 5-27-19] 62 614 .5
10- 8- 300.0 6-26-19 63 622 .0
11- 300.0 7-26-19| 64 643 .0
12- 7- 300.0 8-25-19| 65 630 .0
1- 300.0 9-24-19| 66 645 31.4 | 316.5
2 300.0 10-24-19] 67 653 60.0 | 333.0
3- 300.0 11-23-19] 68 688 58.0 | 257.5
4- 116.0 12-23-19] 69 682 60.0 | 334.0
5. 1.0 1-22-20| 70 716 A0.0 | 360.0
Steer 2-21-20{ 71 741 60.0 | 360.0
585 3-22-20{ 72 763 60.0 | 360.0
5-22-14 i 321 4-21-20| 73 785 60.0 | 360.0
6-21-14 2 317.5 5-21-20{ 74 825 60.0 | 359.0
7-21-14 3 300 6-20-20| 75 850 60.0 360.0
8-20-14 4 300 7-20-20{ 76 858 60.0 | 359.0
9-19-14 5 299.8 8-19-201 77 878 60.0 360.0

#Average weight of last ten days of period.

+Twenty-one

days.
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Date | Period| Live* | Grain Hay Milk Date | Period| Live* Grain Hay Milk
begin- | No. | weight | Pounds | Pounds | Pounds begin- | No. | weight | Pounds | Pounds | Pounds
ning of Pounds ning of Pounds
period Period
9-18-20{ 78 885 60.0 2-21-20| 32 699 90.0 | 240.0
10-18-20| 79 896 60 3-22-20| 33 716 90.0 | 240.0
11-17-20| 80 917 60 4-21-20| 34 727 90.0 | 240.0
12-17-20| 81 931 60 5-21-20| 35 747 90.0 | 240.0
1-16-21| 82 943 60 6-20-20| 36 755 90.0 | 240.0
2-15-21| 83 977 69 7-20-20| 37 754 90.0 | 240.0
3-17-21| 84 959 60 8-19-20| 38 752 90.0 | 240.0
4-16-211 85 952 60 9-18-20[ 39 757 90.0 | 240.0
5-16-21| 86 948 60 10-18-20| 40 762 90.0 | 240.0
6-15-21| 87 965 60 11-17-20f 41 768 90.5 | 240.0
7-15-211 88 956 60 12-17-20| 42 771 89.0 | 236.0
8-14-21] 89 924 60 1-16-21| 43 777 90.0 | 238.0
9-13-211 90 932 60 2-15-21| 44 801 99.0 | 240.0
10-13-211 91 937 75.5 3-17-211 45 821 120.0 | 240.5
11-12-21f 92 932 90 4-16-21| 46 812 120.0 | 240.5
12-12-21| 93 957 107.5 5-16-21 47 826 | 120.0 | 240.0
1-11-22| 94 1011 120
2-10-22| 95 1009 118 71N —— 6-15-211 48 844 120.0 | 240.5
3-12-221 96 1036 120 49 838 120.0 | 240.5
4-11-22| 97 1036 120 50 840 120.0 | 240.0
5-11-22| 98 1018 120 51 824 120.0 | 240.5
6-11-22| 99 1043 120 52 834 133.5 | 240.0
7-10-22| 100 1001 72 53 854 150.0 | 240.5
8- 9-22f 101 922 104 54 881 150.0 | 240.0
9- 8-22| 102 959 120 §s 902 150.0 | 240.0
10- 8-22| 103 1057 120 56 920 186.5 | 236.0
11- 7-22| 104 950 120 57 946 210.0 | 240.0
12- 7-22| 105 970 137.5 58 995 246.5 | 236.0
1- 6-23| 106 1011 170.5 59 1006 225.0 | 240.0
2- 5-23 107 1047 180 60 1016 225.0 | 240.0
3- 7-23| 108 1067 180 61 1029 225.0 | 240.0
4- 6-23| 109 1084 192 62 1079 225.0 | 240.0
5- 6-23} 110 1095 193.5 63 1089 225.0 | 240.0
6- 5-23) 11 1123 210 64 1109 225.0 | 240.0
7- 5-23| 112 1200 164.5 65 1137 225.0 | 240.0
8- 4-23| 113 1072 93 66 1157 225.0 | 240.0
9- 3-23| 114 1052 111.4 67 1184 225.0 | 240.0
10- 3-23} 115 1030 137.5 68 1202 225.0 | 240.0
11- 2-23| 116 978 23.5 69 1202 225.0 | 240.0
12- 2-23| 117 930 23.5 70 1244 225.0 | 240.0
Steer 71 1245 225.0 | 240.0
57 72 1242 220.0 | 240.0
8- 5-17 1 173 24 73 1254 237.5 | 240.0
9- 4-17 2 181 32 74 1264 240.0 | 240.0
10- 4-17 3 200 81 75 1276 240.0 | 240.0
11- 3-17) 4 237 | 109 76 1276 240.0 | 240.0
12- 3-17f 5 264 105 77 1310 240.0 | 240.0
1- 2-18] 6 288 102 78 1331 240.0 | 240.0
2- 1-18 7 321 102 79 1300 240.0 | 240.0
3- 3-18) 8 355 102 80 1337 240.0 | 240.0
4- 2-18) 9 383 103 81 1344 240.0 | 240.0
5- 2-18| 10 412 76. 82 1360 149.0 | 230.0
6- 1-18] 11 433 70 83 1344 240.0 | 240.0
7- 1-18] 12 453 75 84 1379 240 0 | 240.0
7-31-18 RS 1343 240.0 { 240.0
8-30-18| 14 478 75 86 1348 250.0 240.8
.0
.0
.0

COI NV LB
[ ]
wn
Y

1-22-20] 31 681 88.5




32 M1ssOURI AGRICULTURAL EXPERIMENT STATION

Date | Period| Live* Grain Hay Milk Date | Period| Live* Grain Hay Milk
begin- o. | weight Pounds | Pounds | Pounds begin- | No. | weight | Pounds | Pounds | Pounds
ning of Pounds ning of Pounds

Period Period

4- 2-18 9 295 150.0 1-31-24 80 1567

5- 2-18] 10 305 150.0 3- 1-24| 81 1549

6- 1-18| 11 307 0.0 3-31-24| 82 1552

7- 1-18] 12 311 .0 4-30-24) 83 1541

7-31-18] 13 306 0 5-30-24| 84 1560

8-30-18 14 304 .0 6-29-24| 85 1511

9-29-18| 15 309 .0 7-29-24| 86 1547
10-29-18| 16 309 .0 8-28-24| 87 1553

11-28-18| 17 304 .0 9-27-24 88 1586
12-28-18| 18 309 .0 10-27-24{ 89 1650

1-27-19| 19 317 .0 11-26-24| 90 1501

2-26-191 20 328 .0 12-26-24f 91 1412

3-28-19/ 21 341 .0 1-25-2 92 1318

4-27-19| 22 358 .0 2-24-25/ 93 1248

5-27-19| 23 362 .0 Str. 573

6-26-19| 24 370 o 8- 5-17 1 197 x
7-26-19| 25 375 .0 9- 4-17 2 220 .
8-25-19| 26 380 .0 10- 4-17 3 237 4
9-24-19| 27 378 .0 11- 3-17 4 269 s
10-24-19 28 375 .0 12- 3-17 5 290 .
11-23-19| 29 372 oS 1- 2-18 6 312 .
12-23-19[ 30 392 .0 2- 1-18 7 335 ¥
1-22-20 31 414 .0 3- 3-18 8 345 .
2-21-20| 32 434 .0 4- 2-18 9 354 :
3-22-20| 33 448 .0 5- 2-18) 10 366 .
4-21-20 34 433 .0 6- 1-18( 11 364 .
5-21-20f 35 460 .0 7- 1-18| 12 369 :
6-20-20| 36 469 .0 7-31-18| 13 355 s
7-20-20| 37 479 .0 8-30-18/ 14 367 é
8-19-20| 38 485 270.0 9-29-18{ 15 364 .
9-18-20| 39 L3:1: 2 270.0 10-29-18| 16 361 .
10-18-20| 40 491 | _.._. 270.0 11-28-18| 17 339 v
11-17-20] 41 499 44.6 270.0 12-28-18| 18 354 5
12-17-20 42 574 117.0 264.0 1-27-19{ 19 383 g
1-16-21 43 613 149.5 267.5 2-26-191 20 399 .
2-15-21) 44 667 165.5 266.5 3-28-19/ 21 406 .
3-17-21| 45 707 198.5 262.0 4-27-19| 22 431 .
4-16-21| 46 751 210.0 254.5 5-27-19| 23 438 .
5-16-21| 47 791 228.5 263.5 6-26-19| 24 454 v
6-15-211 48 836 240.0 269.5 7-26-19 25 477 §
7-15-21] 49 868 246.5 269.5 8-25-19| 26 492 y
8-14-21| 50 894 362.5 270.0 9-24-19| 27 485 i
9-13-21 51 934 270.0 270.0 10-24-19| 28 499 5
10-13-21 52 984 286.0 270.0 11-23-19| 29 503 X
11-12-21| 53 1032 323.5 268.0 12-23-19| 30 522 2
12-12-21] 54 1082 357.5 258.5 1-22-20( 31 532 ’
1-11-22| 55 1133 390.0 230.5 2-21-20 32 537 4
2-10-22| 56 1177 374.0 | 251.0 3-22-20| 33 552 s
3-12-22{ 57 1213 404.0 | 263.0 4-21-20 34 557 .
4-11-22{ 58 1265 472.0 | 208.0 5-21-20| 35 569 )
5-11-22| 59 1319 480.0 150.0 6-20-20{ 36 581 .
6-10-22| 60 1372 480.0 150.0 7-20-20| 37 595 2
7-10-22| 61 1402 480.0 150.0 8-19-20f 38 588 v
8- 9-22| 62 1433 480.0 150.0 9-18-20| 39 594 s
9- 8-22| 63 1473 480.0 150.0 10-18-20| 40 600 "
10- 8-22| 64 1458 411.0 150.0 11-17-20| 41 600 .
11- 7-22| 65 1479 360.0 150.0 12-17-20| 42 612 .
12- 7-22| 66 1495 360.0 150.0 1-16-21| 43 617 .
1- 6-23| 67 1536 360.0 150.0 2-15-21 44 631 .
2- 5-23| 68 1563 360.0 150.0 3-17-21| 45 645 «
3. 7-23| 69 1569 360.0 150.0 4-16-21| 46 653 :
4-6-23 70 1596 360.0 150.0 5-16-21| 47 667 5
5- 6-23] 71 1616 360.0 150.0 6-15-21| 48 684 i
6- 5-231 72 1633 360.0 150.0 7-15-21{ 49 686 .
7- 5-231 73 1614 348.0 145.0 8-14-21| 50 697 i
8- 4-23| 74 1584 234.0 | 136.0 9-13-21 51 710 '
9- 3.23) 75 1556 230.0 147.5 10-13-21| 52 731 .
10- 3-23| 76 1560 240.0 150.0 11-12-21f 53 741 .0
11- 2-23| 77 1545- 240.0 150.0 12-12-21| 54 782 5
12- 2-23| 78 1595 240.0 . 1-11-22f 55 817 w5
1- 1-24] 79 1570 240.0 2-10-22! 56 866 .5
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34 MissoURI AGRICULTURAL EXPERIMENT STATION

Date | Period| Live* Grain Hay Milk Date |Period | Live* Grain Hay Milk
begin- | No. | weight | Pounds | Pounds | Pounds begin- | No. weight | Pounds | Pounds | Pounds
ning of Pounds ning of Pounds
Period Period
6- 1-18| 11 304 | oo---- 3- 1-24] 81 1124 300.0
7- 1-18| 12 307 | ae-e-- 3-31-24| 82 1157 300.0
7-31-18| 13 294 ... 4-30-24| 83 1166 300.0
8-30-18| 14 298 lisswwwss 5-30-24| 84 1247 300.0
9-29-18 15 299 | wwsmsa 6-29-24| 85 1226 300.0
10-29-18 16 294 27.5 7-29-24| 86 1246 300.0
18 17 295 $3.5 8-28-24| 87 1289 300.0
12-28-18| 18 308 59.0 9-27-24 88 1331 300.0
1-27-19| 19 328 60.0 10-27-24| 89 1360 300.0
2-26-19| 20 343 60.0 11-26-24| 90 1369 300.0
3-28-19| 21 358 60.0 12-26-24| 91 1378 300.0
4-27-19| 22 380 60.0 1-25-25) 92 1443 292.5
5-27-19] 23 394 60.0 2-24-25| 93 1455 288.0
6-26-19| 24 409 60.0 3-26-24| 94 1414 300.0
7-26-19| 25 426 60.0 4-25-24| 95 1464 300.0
8-25-29| 26 425 60.0 Steer
9-24-19| 27 436 60.0 57
10-24-19| 28 441 60.0 8- 5-17 1 249 23.5
11-23-19| 29 447 60.0 9- 4-17 2 272 33.0
12-23-19| 30 458 60.0 10- 4-17 3 288 71.1
1-22-20 31 472 60.0 11- 3-17 4 317 94.9
-21-20| 32 480 60.0 12- 3-17| 5 339 105.0
2-20( 33 496 60.0 1- 2-18| 6 361 105.5
1-20{ 34 504 60.0 2- 1-18 7 404 107.5
1-20 35 515 60.0 3- 3-18 8 441 120.0
-20-20| 36 528 60.0 4- 2-18 9 472 119.0
0-20| 37 538 60.0 5- 2-18) 10 504 91.5
8-19-20| 38 530 60.0 6- 1-18 11 524 90.0
9-18-20| 39 537 60.0 7- 1-18( 12 538 90.0
10-18-20| 40 533 60.0 7-31-18) 13 555 90.0
11-17-20| 41 533 60.0 8-30-18| 14 560 90.0
12-17-20| 42 556 68.5 9-29-18| 15 578 90.0
21 43 568 80.0 10-29-18| 16 599 113.0
21| 44 582 81.5 11-28-18 17 617 120.0
21| 45 598 91 12-28-18 18 640 120.0
21| 46 595 99.0 1-27-19| 19 671 120.0
21| 47 634 | 120.0 2-26-19] 20 690 120.0
21| 48 639 | 120.0 3-28-19| 21 730 120.0
211 49 663 120.5 4-27-19| 22 750 119.0
21 50 643 120.0 5-27-19| 23 764 120.0
21 51 661 120.0 6-26-191 24 778 120.0
21| 52 684 120.0 7-26-19| 25 813 119.0
21| 53 686 122.0 8-25-19| 26 820 120.0
21| 54 712 120.0 9-24-191 27 810 107.5
22| 55 718 120.0 10-24-19] 28 833 120.0
22| 56 737 118.0 11-23-19| 29 855 120.0
-12-22| 57 740 120.0 12-23-191 30 875 120.0
-11-22| 58 746 120.0 1-22-20| 31 905 120.0
22| 59 782 120.0 2-21-20{ 32 915 120.0
-11-22| 60 802 120.0 3-22-20| 33 941 120.0
-10-22| 61 823 120.0 4-21-20| 34 957 120.0
8- 9-22| 62 822 120.0 5-21-20f 35 966 120.0
9- 8-22| 63 858 120.0 6-20-20| 36 976 120.0
8-22| 64 851 120.0 7-20-20| 37 995 120.0
65 863 120.0 8-19-20| 38 990 120.0
7-22| 66 857 120.0 9-18-20 39 1000 120.0
6-23| 67 872 120.0 10-18-20| 40 1012 120.0
5-23| 68 871 120.0 11-17-20] 41 1021 120.0
7-23| 69 867 120.0 12-17-20| 42 1040 120.0
6-23| 70 900 132.0 1-16-21| 43 1053 119.5
6-231 71 906 150.0 2-15-21| 44 1080 128.0
5-231 72 918 150.0 3.17-21| 45 1110 150.5
5.231 73 937 175.0 4-16-21) 46 1115 150.0
4-23| 74 968 180.0 5-16-21| 47 1129 149.5
3-23| 75 980 154.0 6-15-21| 48 1119 150.0
3-23| 76 943 150.0 7-15-21| 49 1126 147.5
2-22 77 967 151.0 8-14-21| 50 1109 150.0
2-221 78 1004 206.0 9-13-21| 51 1115 149.5
1-24| 79 997 240.0 10-13-21 52 1143 153.0
1-31-24! 80 1088 300.0 11-12-21] 53 1158 168.0
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Date |[Period| Live* Grain Hay Milk Date |[Period| Iive* | Grain Hay Milk
begin- | No. | weight | Pounds | Pounds | Pounds begin- | No. | weight | Pounds | Pounds | Pounds
ning of Pounds ning of Pounds
Period Period
12-12-21) 54 1181 196.0 | 261.0; fawmwouca 1-22-20] 31 555 30.0 270.0
1-11-22| 55 1221 210.0 { 270.0 jeuvcsvuus 2-21-20| 32 580 30.0 270.0
2-10-22| 56 1266 246.0 | 265.0 |________ 3-22-20 33 595 30.0 270.0
3-12-22| 57 1283 270.0 | 270.0 -cooo_-- 4-21-20] 34 580 30.0 270.0
4-11-22| 58 1328 270.0 | 270.0 |..__.._. 5-21-20| 35 591 30.0 270.0
5-11-22f 59 1370 270.0 | 270.0 |.__..._. 6-20-20| 36 696 30.0 270.0
6-10-22| 60 1393 270.0 | 270.0 |.._..._. 7-20-20 37 613 30.0 270.0
7-10-22| 61 1439 270.0 | 270.0 |.__._._. 8-19-20{ 38 603 30.0 270.0
8- 9-22| 62 1455 270.0 | 270.0 Liwsswus 9-18-20[ 39 619 30.0 270.0
9- 8-22| 63 1486 270.0 | 270.0 |.cccwses 10-18-20{ 40 599 30.0 270.0
10- 8-22| 64 1514 270.0 | 270.0 11-17-20{ 41 645 69.5 270.0
11- 7-22| 65 1526 270.0 | 270.0 12-17-30| 42 693 130.0 270.0
12- 7-22| 66 1529 270.0 | 270.0 1-16-21| 43 723 149.5 269.0
1- 6-23| 67 1566 270.0 | 270.0 2-15-21| 44 760 165.5 270.0
2- 5-23| 68 1567 270.0 | 270.0 3-17-21] 45 815 195.5 267.5
3- 7231 69 1601 270.0 | 270.0 4-16-21| 46 843 | 210.0 270.0
4- 6-231 70 1630 270.0 | 270.0 5-16-21| 47 893 | 227.5 270.0
5- 6-23| 71 1647 270.0 | 270.0
6- 5-23| 72 1647 270.0 | 270.0
7- 5-23| 73 1673 270.0 | 270.0 -15-21] 48 941 240.0 | 270.0
8- 4-23| 74 1689 270.0 | 270.0 -15-21] 49 968 253.0 | 270.0
9- 3-23| 75 1706 270.0 | 270.0 -14-211 50 966 262.5 | 270.0
10- 3-23| 76 1690 270.0 | 270.0 -13-21| 51 1017 270.0 | 270.0
11- 2-23| 77 1704 270.0 | 270.0 -13-21) 52 1055 285.0 | 260.5
12- 2-23) 78 1713 270.0 | 270.0 -12-21f 53 1089 323.5 1 270.0
1- 1-24| 79 1698 270.0 | 270.0 -12-21] 54 1130 352.5 267.0
1-31-24f 80 1698 270.0 | 270.0 -11-22| 55 1206 383.5 265.0
3- 1-24| 81 1722 270.0 | 270.0 -10-22| 56 1203 320.0 | 234.5
3-31-24| 82 1719 270.0 | 270.0 -12-22| 57 1252 404.5 269.5
4-30-24| 83 1730 270.0 | 270.0 -11-22| 58 1227 344.0 | 202.0
5-30-24| 84 1781 270.0 | 270.0 -11-22| 59 1258 300.0 150.0
6-29-24| 85 1771 270.0 | 270.0 -10-22| 60 1291 318.0 | 150.0
7-29-24| 86 1614 103.0 100.0 10-22| 61 1321 330.0 150.0
8-28-24| 87 1547 21.0 36.0 8- 9-22| 62 1342 330.0 | 150.0
Steer 63 1372 330.0 150.0
578 64 1392 330.0 150.0
8- 5-17 1 252 25.0 99.5 65 1416 330.0 | 150.0
9- 4-17} 2 268 44.3 111.0 66 1424 330.0 | 150.0
10- 4-17| 3 279 72.0 130.8 67 1442 330.0 150 0
11- 3-17| 4 314 90.0 140.4 68 1467 330.0 | 150.0
12- 3-17| 8 317 761 194.0 69 1468 330.0 | 150.0
1- 2-18] 6 331 81.0 164.5 70 1506 330.0 | 150.0
2- 1-18 7 365 81.6 165.0 71 1539 330.0 150.0
3- 3-18 8 383 29.0 164.0 72 1529 330.0 | 150.0
4- 2-18) 9 378 21.5 165.5 73 1528 330.0 150.0
5- 2-18/ 10 411 10.0 192.0 74 1498 267.0 129.0
6- 1-18 11 418 196.0 75 1441 138.0 | 104.5
7- 1-18| 12 413 195.0 76 1370 262.0 | 147.5
7-31-18| 13 402 195.0 77 1377 330.0 | 150.9
8-30-18| 14 393 208.0 78 1396 330.0 | 150.0
9-29-18 15 383 | ... 210.0 79 1378 330.0 | 150.0
10-29-18 16 372 2.0 210.0 80 1434 330.0 150.0
11-28-18| 17 375 | ao-. 233.5 81 1447 330.0 150.0
12-28-18 18 395 | swwans 226.5 82 1477 330.0 150.0
1-27-19| 19 409 | awesws 240.0 83 1492 330.0 | 150.0
2-26-19| 20 432 | cweusa 240.0 84 1503 330.0 150.0
3-28-19| 21 438 | ... 240.0 85 1459 330.0 | 150.0
4-27-19| 22 455 | ... 240.0 86 1428 330.0 | 152.5
5-27-19| 23 458 | ... 241.5 87 1452 330.0 173.0
6-26-19| 24 457 | ... 245.0 88 1484 330.0 | 240.0
7-26-19| 25 466 17.0 269.0 89 1491 300.0 | 240.0
8-25-19| 26 490 30.0 270.0 90 1504 300.0 | 240.0
9-24-19| 27 496 30.5 270.0 91 1495 300.0 | 240.0
10-24-19| 28 512 30.0 270.0 92 1507 300.0 | 240.0
11-23-19| 29 519 30.0 270.0 93 1555 256.0 | 202.0
12-23-19] 30 541 30.0 270.0




MISSOURI AGRICULTURAL EXPERIMENT STATION

36

Tahle 7.—Weight of Nutrients Consumed—In Pounds.

Weight of
Dry Matter
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Table 7. (Continued).—Weight of Nutrients Consumed—In Pounds
Period| Weight of | Weight of Weight of Weight of | Weight of Weight of Weight of
No. p,§te,~n Fat Nitrogen Crude Fibre Ash Organic Dry Matter
Free Extract Nutrients
78 65.2 11.5 242 .4 116.1 37.0 435.2 472.2
79 63.1 127 233 .4 111.5 36.3 420.7 457.0
80 65.3 13.8 240.5 115.7 37.1 435.2 472 .4
81 63.0 13.7 231.2 110.8 35.7 418.6 454.3
82 66.6 13.9 238.4 115.7 37.9 435.2 473.0
83 68.8 13.1 241.7 121.7 37.9 445.3 483.1
84 69.6 13.4 249.4 124.7 38.0 457.2 495.1
85 70.1 13.:2 252.8 124.8 38.2 460.9 498.9
86 70.1 13.2 252.8 124.8 38.2 460.9 498.9
87 69.7 13.8 250.9 124.9 38.0 459.3 497.2.
88 63.1 13.2 244.3 127.2 34.1 447.8 481.9
89 61.6 11.6 253.5 13%.2 33.8 464.9 498.7
90 50.1 11.7 213.0 79.2 22.4 353.9 376.3
91 25.9 6.3 112.3 34.4 10.6 178.9 189.5
Steg;g
1 6.9 5.3 12.0 <9 1.7 25.1 26.8
.2 14.1 1.9 30.1 5.6 3.7 51.8 55.4
3 22.5 1.8 52.6 16.3 8.1 93.3 101.4
4 24.8 2.5 62.0 21.7 9.6 111.0 120.7
5 29.6 3.2 70.7 27.0 11.5 130.5 142.1
6 31.8 4.0 82.0 31.2 12.7 149.0 161.7
7 4.6 4.3 72.3 34.3 11.5 135.5 147.0.
8 24.0 4.7 70.4 37.8 11.6 137.0 148.6.
9 24.0 4.7 71.4 37.9 11.6 138.0 149.5
10 24.2 5.0 72.0 38.5 11.7 139.6 151.3.
11 23.9 4.9 71.3 37.9 11.5 138.0 149.5.
12 23.9 4.9 71.3 37.9 11.5 138.0 149.5
13 23.9 4.9 71.3 37.9 11.5 138.0 149.5
14 23.9 4.9 78.8 40.6 11.7 148.2 159.9
15 30.4 6.4 97.5 48.8 14.3 183.1 197 .4
16 34.2 7.4 111.8 63.2 17.0 216.6 233.6
17 29.9 4.4 108.1 70.6 15.7 213.1 228.8.
18 30.6 6.1 102.5 64.1 18.0 203.3 221.3
19 31.7 6.4 107.3 65.9 18.5 211.3 229.8
20 41.1 9.0 151.9 70.9 21.4 272.9 294.3
21 32.3 7] 120.9 66.8 19.8 227.1 247.0
22 32.3 7.0 119.9 66.7 19.7 225.9 245.6
23 32.1 6.9 120.0 66.7 19.8 225.7 245.6.
24 32.6 5.8 119.0 69.1 21.0 226.6 247.5
25 32.4 5.8 118.0 68.7 19.9 224.9 244.7
26 28.1 5.1 110.0 66.9 17.0 210.1 227.1
27 28.1 5.2 115.0 69.1 16.5 217.3 233.8.
28 28.1 5.2 115.0 69.1 16.5 217.3 233.8.
29 28.1 S 115.0 69.1 16.5 2173 233.8.
30 28.9 5.5 122.6 7225 17.1 229.5 246.6.
31 30.0 6.0 118.8 73.9 17.6 228.7 246.3
32 33.7 6.7 132.0 71.8 19.7 244.2 263.9:
33 36.0 7.0 140.2 73.7 21.6 256.9 278.5.
34 35.9 7.1 140.0 72.3 21.3 255.3 276.5
35 39.1 7.8 152.7 77.5 22.9 277.1 300.0¢
36 37.8 7:3 146.9 76.8 22.5 268.8 291.3.
37 38.0 7.1 150.1 77.2 32.7 272.3 295.1
38 37-1 6.8 147.0 75.2 22.2 266.1 288.4.
39 34.8 6.2 136.9 74.5 21.7 252.4 274.1
40 34.8 6.2 136.9 74.5 21.7 252.4 274.1
41 36.4 6.6 143.8 75:1 22.1 261.9 283.9¢
42 45.2 9.7 182.8 80.4 24.2 318.1 342.3
43 46.0 9.2 188.2 85.8 25.2 329.2 354.4
44 50.6 8.9 197.6 80.3 26.2 337.4 363.6.
45 54.9 9.1 208.8 78.9 26.7 351.8 378.5
46 49.0 7.9 181.3 77.1 25.4 315.4 340.7
47 41.7 6.4 147.5 74.2 23.6 269.8 293.4
48 44.6 5.6 153.1 72.8 25.7 276.0 301.7
49 34.8 4.2 123.3 102.1 25.3 264.4 289.8
50 30.7 4.4 116.4 104.8 26.2 256.4 282.6
51 37.5 7.1 124.1 89.9 32.9 258.6 291.6
52 37.5 7.1 124.1 89.9 32.9 258.6 291.6
53 43.7 8.7 147.9 96.5 35.3 296.8 332.1
54 41.0 7.9 135.1 97.1 35.0 281...1 316.1
55 30.3 6] 99.1 71.8 26.1 207.3 233.4
. 56 36.1 10.1 110.0 80.1 32.0 236.3 268.3
57 39.1 10.9 119.2 86.8 34.7 256.0 290.7
58 41.6 11.6 127.0 92.5 36.9 272.7 309.7
59 42.7 11.9 130.0 94.7 37.8 279.3 317.1
60 42.7 11.9 130.0 94.7 37.8 279.3 317.1
61 47.3 12.3 133.8 87.2 36.2 280.0 316.8
62 38.5 9.6 112.9 68.5 26.7 229.5 256.3
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(Continued).—Weight of Nutiients Consumed—In Pounds.
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Table 7 (continued).—Weight of Nutrients Consumed—In Pounds.

Weight of | Weight of | Weight of Weight of | Weight of Weight of Weight of
Protein at Nitrogen Crude Fibre Ash Organic Dry Matter
Free Extract Nutrients
23.8 4.1 95.8 67.6 15.4 191.3 206.8
23.8 4.1 95.8 67.6 15.4 1913 206.8
22.5 3.9 90.5 63.8 14.6 180.7 195.3
24.6 4.3 .97.5 70.5 16.0 196.8 212.8
26.0 4.7 101.7 75.9 17.1 208.3 225.4
29.2 5.2 112.8 72.7 19.2 219.9 239.1
34.9 6.5 134.8 755 21.8 251.7 273.5
32.9 6.1 126.8 72.9 20.9 238.6 259.5
30.4 5.8 116.8 69.5 19.8 222.1 242.0
28.0 4.7 106.6 68.4 19.2 207.8 226.9
26.8 4.3 102.5 67.6 18.9 201.2 220.0
26.1 4.1 99.5 67.2 18.7 196.9 215.6
24.5 3.7 927 66.2 18.2 187.1 205.3
25.8 3.9 97.4 70.0 19.2 197.1 216.3
29.4 4.8 113.0 72.5 20.4 219.8 240.1
34.4 6.9 135.5 74.8 1.2 2518 272.7
34.7 6.8 137.6 77+2 215 256.3 277.9
38.9 6.6 145.3 73.0 22.7 263.9 286.6
41.0 6.4 147.1 70.5 22.6 265.1 287.7
35.6 5.3 121.9 68.4 21.3 231.2 252.5
36.8 5.6 128.5 67.7 21.3 238.6 259.9
30.3 2.5 93.5 60.9 20.4 187.2 207.6
24.5 2.5 83.9 77 .4 18.9 188.4 207.3
23.9 3.5 90.5 81.2 20.4 199.1 219.5
28.6 5.4 94.5 68.5 25.1 197.0 222.1
28.6 5.4 94.5 68.5 25.1 197.0 222.1
30.3 5.8 99.8 72.4 26.1 208.4 234.5
30.6 5.9 100.7 73.0 26.3 210.1 236.4
31.6 6.3 103.2 74.8 272 215.9 243.1
32.9 9.3 100.4 73.2 292 215.7 244.9
38.9 10.9 118.7 86.4 34.5 254.9 289.4
37.6 10.5 114.5 83.4 33.3 246.0 279.3
39.1 10.9 119.2 86.8 34.7 256.0 290.7
39.1 10.9 119.2 86.8 34.7 256.0 290.7
42.0 11.0 118.9 77.6 32.3 249.4 281.7
43.1 10.6 128.7 78.5 30.2 260.9 291.1
41.8 9.8 132.9 82.6 30.1 267.1 297.2
44.9 10.6 142.8 88.8 32.4 287.0 319.4
44.9 10.6 142.8 88.8 32.4 287.0 319.4
43.9 10.8 144.7 79.6 29.5 279.0 308.5
48.8 10.4 167.7 99,5 30.6 326.4 356.9
38.1 7.9 133.1 78.2 22.9 257.2 280.2
47.0 9.7 163.6 100.7 295 321.0 350.6
50.0 10.2 173.5 108.3 31.7 342.0 373.7
50.0 10.2 173.5 108.3 31.7 342.0 373.F
50.0 10.2 173.5 108.3 31.7 342.0 373.7
50.6 9.6 174.6 108.4 31.8 343.3 375.0
50.8 9.3 174.9 108.2 31.7 343.2 374.9
50.9 9.3 175.3 108.5 31.8 344.0 375.8
51.4 9.1 177.6 109.6 32.6 347.7 380.3
53.1 9.1 185.3 111.7 34.8 359.2 393.9
52.4 9.5 184.9 111.4 34.5 358.3 392.8
52.2 9.2 184.0 110.8 34.4 356.2 390.6
51.1 9.3 179.9 108.0 33.3 348.3 381.7
51.3 9.5 180.1 108.5 33.5 349.4 382.9
52.9 9.6 183.2 110.9 34.5 356.8 391.3
53.7 9.0 178.4 116.4 34.1 357.5 391.7
48.7 8.2 161.5 106.7 30.6 325.1 355.7
45.9 7.7 153.6 99.3 28.6 306.5 335.1
45.9 7.7 153.6 99.3 28.6 306.5 335.1
45.8 7.9 153.1 99.4 28.5 306.3 334.8
41.8 7.4 152.9 105.9 26.3 307.8 334.2
39.1 6.5 153.7 110.4 25.0 309.7 334.7
38.6 6.8 147.9 114.6 25.7 308.0 333.8
40.7 7.4 157.6 115.4 26.3 321.2 347.5
41.4 6.6 162.2 125.6 24.6 335.8 360.4
43.5 7.4 171.8 128.0 25.0 350.6 375.5
44.0 9.5 183.6 121.6 25.2 358.7 383.9
42.7 10.0 182.9 115.4 24.7 351.0 375.7
43.5 10.0 186.0 117.4 28.1 356.8 381.9
41.6 9.1 178.9 109.9 23.4 339.5 362.9
38.5 8.3 164.7 95.5 20.7 306.9 327.7
38.4 8.3 164.8 95.5 20.7 307.0 327.7
31.9 7.7 136.8 91.6 19.1 268.0 287.1
35.9 9.7 161.3 91.2 20.2 298.1 318.3
38.0 10.0 171.4 92.0 20.7 311.4 332.1
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Table 7 (Continued).—Weight of Nutrients Consumed—In Pounds.

Period | Weight of | Weight of Weight of | Weight of Weight off] Weight of Weight of
o. Protein Fat Nitrogen |Crude Fibre Ash Organic Dry Matter
Free Extract Nutrients
103 37.9 9.9 171.3 921 20.7 311.2 331.9
104 43.7 10.3 168.8 86.1 22.5 308.9 331.4
105 51.0 11.7 180.0 79.9 25.3 322.6 347.2
106 55.7 13.4 199.8 81.6 26.4 350.6 376.3
107 57.1 13.8 205.6 82.0 35.4 358.6 393.9
108 57.6 13.0 203.7 82.2 26.9 356.5 383.4
109 59.3 13.5 211.0 82.8 27.3 366.6 393.9
110 56.9 13.1 204.0 76.8 25.6 350.8 376.4
111 61.4 13.4 223.4 84.8 28.1 382.9 410.7
112 48.1 10.4 175.2 66.5 22.0 300.0 321.9
113 26.9 6.6 99.2 36.7 12.1 169.1 181.1
114 33.6 8.5 124.8 44.9 14.9 211.5 226.2
115 37.2 9.4 139.4 49.0 16.8 234.7 251.5
116 6.9 1.8 25.7 8.7 3,0 42.8 46.0
117 6.6 1.7 24.1 8.4 2.9 40.5 43.5
Steer
571
1 14.8 2.2 51.0 26.2 8.2 94.1 102.2
2 15.7 2.8 61.5 34.0 9.9 114.0 123.8
3 22.1 4.9 90.3 40.4 10.9 157.7 168.6
4 27.4 5.6 115.1 41.1 12.9 189.2 202.1
5 29.5 5.2 135.6 38.5 13.3 208.8 222.1
6 31.2 5.3 120.4 42.8 14.7 199.8 214.5
7 31.5 5.3 121.1 43.3 14.8 201.2 216.0
8 31.3 5.3 120.5 42.9 14.7 199.9 214.6
9 33.6 6.5 133.6 34.7 14.2 208.4 222.5
10 29.8 5 . 114.8 65.0 17.5 214.8 232.2
11 28.7 5 ol 116.2 66.8 18.6 2173 235.9
12 33.7 6.7 125.2 59.6 22.9 225.2 248.1
13 36.9 7t 138.3 60.7 23.7 243.5 267.2
14 35:7 8.9 129.6 63.2 24.1 237.4 261.4
15 36.0 8.0 130.4 63.8 24.2 238.1 262.4
16 38.0 8.9 138.2 63.9 24.8 248.9 273.8
17 32.1 9.1 115.3 47.5 20.3 204.0 224.3
18 34.0 9.6 120.7 52.3 22.1 216.6 238.7
19 37.0 10.4 129.9 59.4 24.8 236.7 261.6
20 37:1 10.8 131.0 60.0 25.2 238.9 264.1
21 37.2 10.9 130.1 60.0 25.2 238.2 263.4
22 38.7 10.7 127.4 55.5 29.6 232.4 261.9
23 40.1 10.8 137.2 58.3 22.3 243.4 265.7
24 38.3 9.8 136.3 857 21.4 240.1 261.5
25 39.0 10.2 138.0 56.5 21.8 243.7 265.6
26 38.9 10.4 138.2 56.4 21.8 243.8 265.6
27 39.3 10.5 139.4 57.1 22.0 246.3 268.3
28 39.8 9.4 143.1 69.3 22.1 261.7 283.8
29 40.5 9.3 147.2 75..3 23.1 272.3 295 .4
30 40.2 9.3 146.5 74.8 22.9 270.7 293.6
31 38.7 9.0 141.2 71.3 26.8 260.2 287.0
32 38.9 9.0 142.1 71.4 26.8 261.5 288.3
33 38.9 9.0 142.1 71.4 26.8 261.5 288.3
34 30.6 6.1 105.1 68.3 24.7 210.1 234.8
35 40.2 7.6 144.7 71.8 27.1 264.4 291.4
36 40.2 7.6 144.7 71.8 27.1 264.4 291.0
37 42.0 77 150.9 76.1 23.8 276.7 300.5
38 43.0 7.7 155.8 77.3 25.1 283.8 308.9
39 42.0 8.3 155.2 76.9 24.7 282.4 307.1
40 42.1 8.3 154.7 76.8 24.8 281.9 306.7
41 42.2 8.8 154.4 76.7 24.5 282.0 306.5
42 41.7 8.8 151.8 76.0 24.3 278.3 302.6
43 42.8 8.8 152.7 76.4 24.8 280.7 305.5
44 44.5 8.4 155.5 80.7 24.9 289.1 314.0
45 46.6 9.0 167.0 83.3 25.4 305.8 331.1
46 46.8 8.8 168.7 83.4 25.5 307.7 333.1
47 46.7 8.8 168.5 83.2 25.5 307.3 332.6
48 46.6 9.2 167.9 83.5 25.4 307.2 332.5
49 43.1 9.0 167.2 88.9 23.5 308.2 331.7
50 41.1 7.7 169.0 92.1 22.5 309.9 332.4
51 40.7 8.2 163.6 95.5 23.1 308.0 331.1
52 42.8 8.8 173.1 96.1 23.6 320.8 344 .4
53 43.6 8.2 178.5 104.6 22.3 335.0 357.3
54 43.4 8.5 177.0 105.7 22.3 334.6 356.8
55 42.4 9.8 180.1 100.2 221 332.6 354.6
56 46.6 11..7 202.8 97.1 23.0 358.1 381.2
57 50.1 12.5 218.7 99.8 24.1 381.1 405.2
58 55.0 12.7 241.2 100.9 24.8 409.8 434.5
59 53.0 11.9 230.1 101.2 24.3 396.2 414.1
60 52.9 11.9 230.2 101.3 24.3 396.3 420.6
61 53.7 14.8 232.6 98.8 24.3 399.9 424.2
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Table 7 (Continued).—Weight of Nutrients Consumed—In Pounds.

Weight of | Weight of Weight of Weight of | Weight of | Weight of Weight of
Protein at Nitrogen Crude Fibre Ash Organic Dry Matter
Free Extract Nutrients
53.2 15.3 237.1 96.9 24.4 402.5 426.9
52.7 14.5 237.1 97.0 24.3 401.3 425.6
52.5 14.3 237.1 971 24.3 401.0 425.3
58.4 14.6 234.5 91.1 26.0 398.6 424.6
63.3 15.5 234.5 84.1 28.2 397.3 425.5
63.4 15.9 233.5 84.3 28.2 397.0 425.2
63.4 15.8 233.4 84.3 28.2 397.0 425.2
64.0 14.8 231.0 84.5 28.5 395.0 423.5
64.0 14.8 231.0 84.5 28.5 395.0 423.5
64.0 14.8 231.0 84.5 28.5 395.0 423.5
62.8 13.8 229.6 85.3 28.5 391.4 419.9
65.2 14.3 240.6 86.5 29.1 406.3 435.3
65.3 16.3 243.7 85.2 28.5 410.0 438.5
65.2 16.7 244.0 84.9 28.4 410.2 438.6
64.8 16.3 243.0 85.2 29.3 408.9 438.1
66.1 16.7 244.6 85.5 29.5 412.9 442.4
67.0 17.3 245.1 85.5 29.6 414.9 444.5
66.6 19.1 240.1 84.5 29.2 410.3 439.5
66.6 19.1 240.1 84.5 29.2 410.3 439.5
65.8 19.4 239.6 85.0 29.1 409.8 438.9
63.8 19.5 235.3 82.4 28.2 401.0 429.2
65.2 19.7 239.4 85.3 291 409.7 438.8
65.6 19.7 241.2 84.5 292 411.2 440.2
66.0 15.8 248.8 85.2 29..9 415.8 445.8
67.5 14.7 258.1 85.9 30.5 426.2 456.7
71.9 17.1 282.2 87.0 31.0 458.8 489.8
73.8 18.6 288.3 86.6 30.6 467.0 497.6
73.0 17.3 286.3 86.0 30.9 462.6 493.5
73.0 17.3 286.5 86.1 30.9 462.9 493.8
66.6 17.1 283.0 95.8 30.2 462.5 492.7
65.2 17.8 283.2 96.3 30.0 462.5 492.5
59.4 16.3 258.8 86.9 27:2 421.4 448.6
17 .4 1.3 49.5 23.6 8.2 91.8 100.0
14.5 2.2 52.7 30.1 8.9 99.5 108.3
17.7 5.8 68.9 41.0 11.4 131.1 142.5
18.9 3.7 74.2 44.3 12.2 141.0 153.2
21.8 3.6 79.6 43.7 13.4 148.8 162.2
23.2 3.5 80.8 43.1 13.5 150.6 164.1
21.9 3.2 73.9 43.6 13.5 142.7 156.1
19.7 2.7 63.7 42.9 13.0 129.0 142.0
20.2 1.7 62.6 40.6 13.6 125.2 138.8
16.4 1.7 56.0 51.6 12.6 125.8 138.4
15.1 2.3 56.6 50.2 13.0 124.2 137.2
17.9 3.4 59.1 42.8 15,7 123.2 138.8
17.9 3.4 59.1 42.8 15.7 123.2 138.8
19.8 3.8 65.1 47.2 17.0 135.9 152.9
19.8 3.8 65.1 47.2 17.0 136.0 153.0
21.5 4.3 70.6 50.8 17.7 147.2 164.9
21.6 6.0 71.2 47.9 19.2 146.7 165.9
21.3 6.0 70.4 47.4 18.9 145.1 164.0
22.2 6.2 73.1 49.2 19.7 150.7 170.3
24.9 6.9 82.2 55.3 22.1 169.2 191.3
24.9 6.9 82.2 55.3 22.1 169.2 191.3
27.8 7.3 81.1 51.3 21.1 167 .4 188.5
27:2 6.7 81.2 49.5 19.0 164.7 183.7
26.3 6.2 83.5 51.9 18.9 167.8 186.8
26.2 6.2 83.3 51.8 18.9 167.5 186.3
26.2 6.2 83.3 51.8 18.9 167.5 186.3
26.2 6.2 83.3 51.8 18.9 167.5 186.3
23.6 4.5 76.7 56.2 16.8 161.0 177.8
26.0 4.5 85.1 65.6 18.4 181.3 199.7
28.0 4.9 91.6 70.5 19.8 195.0 214.8
29.5 5.1 96.3 74.2 20.8 205.1 225.9
31.3 5.9 102.4 78.9 222 218.4 240.6
31.3 5.9 102.4 78.9 22.2 218.4 240.6
277 4.8 90.4 69.7 19.5 192.6 212.1
31.3 5.5 102.4 78.9 22.1 218.4 240.6
31.3 5.5 102.4 78.9 22.1 218.4 240.6
31.8 5.3 104.5 79.9 22.8 221.5 244.3
32.9 5.3 109.9 81.2 24.3 229.4 253.8
32.9 5.3 109.9 81.2 24.3 229.4 253.8
32.9 5.0 110.2 81.2 24.3 229.4 253.8
39.3 7:2 137.9 83.4 25.7 267.8 293.5
49.2 10.7 180.7 86.0 27.8 326.6 354.4
55.5 12.2 201.4 88.5 29,7 357.6 387.3
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Table 7 (Continued).—Weight of Nutrients Consumed—In Pounds.

Period | Weight of | Weight of Weight of Weight of | Weight of | Weight of Weight of
No. Protein at Nitrogen Crude Fibre Ash Organic Dry Matter
Free Extract Nutrients
44 7.7 11.5 207.3 92.4 29..1 368.9 398.6
45 60.0 12.3 223.8 94.3 30.0 390.4 420.4
46 61.0 12.4 231.2 92.6 30.0 397.2 427.2
47 64.7 13.2 246.4 96.4 31.4 420.8 452.0
48 66.7 14.6 254.3 991 32.1 434.6 466.7
49 63.5 14.8 257.0 105.6 30.1 440.9 471.1
50 63.5 13.3 271.7 110.3 29.8 458.7 488.5
51 64.0 14.4 268.2 114.1 30.7 460.7 491.4
52 66.2 15.0 278.2 114.9 31.2 474.3 505.5
53 69.9 15.1 296.9 124.7 30.4 506.6 536.9
54 73.0 17.1 311.7 124.1 30.9 526.0 556.9
55 73.7 19.8 324.3 109.1 30.0 526.9 556.9
56 73.1 19.5 323.4 112.4 30.8 528.5 559.3
57 78.3 20.5 346.2 118.4 32.7 563.4 596.1
58 82.8 20.0 370.4 102.8 30.5 576.1 606.5
59 80.1 19.0 355.2 81.8 26.8 536.2 563.0
60 79.9 19.0 355.6 81.9 26.7 536.4 563.0
61 81.9 24.8 357.9 74.8 26.9 539.4 566.3
62 81.6 25.2 360.8 76.5 26.9 544.1 571.0
63 80.5 23.5 360.7 76.9 36.7 541.6 568.3
64 70.6 20.1 317.5 73.6 24.3 481.8 506.1
65 67.1 18.2 283.9 67.4 23.7 436.6 460.3
66 70.3 19.1 283.1 63.2 251 435.7 460.8
67 70.5 19.7 281.4 63.6 25.1 435.3 460.4
68 70.6 19.7 281.3 63.6 25.1 435.2 460.3
69 71.5 18.0 277 .4 63.9 25.4 430.8 456.1
70 71.5 18.0 277 .4 63.9 25.4 430.8 456.1
71 . 71.5 18.0 277 .4 63.9 25.4 430.8 456.1
72 70.9 16.7 280.1 65.7 25.7 433.0 458.8
73 68.3 15.9 271.1 63.8 24.9 418.7 444.0
74 50.8 13.3 198.8 53.4 19.8 315.8 335.2
75 51.6 14.1 201.3 56.3 20.1 323.3 343.4
76 52.9 14.2 207.6 57.8 21.6 332.0 353.7
77 54.2 14.6 209.1 58.1 21.8 336.0 357.8
78 55.1 15.1 209.7 58.1 21.8 338.0 359.8
79 54.7 17.0 204.6 57.1 21.4 333.4 354.8
80 54.7 17.0 204.6 57.1 21.4 333.4 354.8
81 58.2 19.0 222.3 59.0 22.4 358.0 380.5
82 53.2 17.6 203.8 58.0 21.3 332.7 353.8
83 53.3 17.6 204.0 57.9 21.3 332.8 354.1
84 53.7 175 205.7 §7.1 21.5 334.0 355.5
85 54.1 13.7 213.4 57.8 22.1 339.0 361.1
86 63.1 13.9 245.1 75.6 275 397.7 425.2
87 71.9 17.1 282.2 87.0 30.9 458.2 489.1
88 73.5 18.6 288.3 86.6 30.5 467.0 497.5
89 64.6 15.3 253.0 76.6 27.3 409.5 436.8
90 156 3.6 60.1 20.0 6.9 99.3 106.2
91 5.2 1.1 19.9 11.8 3.1 38.0 41.1
92 9.5 2.0 36.5 23.4 6.1 71.4 77.5
93 10.3 2.1 39.0 26.5 6.8 77.9 84.7
Steer

573 §

1 16.2 1.7 45.0 21.1 75 83.9 91.4
2 24.2 2.9 73.2 33.9 11.7 134.1 145.8
3 24.1 4.9 94.0 38.2 12.0 161.2 173.3
4 28.7 6.0 119.6 46.3 14.2 200.6 214.8
5 29.7 5.2 115.9 46.3 15.2 197.1 212.3
6 30.9 5.9 113.4 49.4 16.2 199.6 2157
7 29.6 4.7 107.7 49.0 15.9 191.0 206.9
8 25.2 3.8 87.0 47.3 14.8 163.2 178.0
9 26.3 2.9 89.4 46.1 16.0 160.7 180.7
10 22.9 2.8 81.1 83.7 16.5 190.5 207.0
11 20.8 3.1 80.0 69.4 17.2 1732 190.5
12 25.0 4.7 82.7 59.9 22:0 172.4 194.3
1 25.0 4.7 82.7 59.9 22.0 172.4 194.3
14 26.8 5.1 88.0 63.8 23.1 183.7 206.7
15 27.0 5.2 88.8 64.4 23.2 185.4 208.6
16 25.6 5l 83.6 60.6 22.0 174.9 197.0
17 21.2 5.9 66.4 44.6 17.9 138.1 156.0
18 25.6 7.2 83.6 49.1 20.0 165.5 185.5
19 30.4 8.5 98.4 59.9 24.3 197.2 221.6
20 30.3 8.6 98.4 59.9 24.3 197.2 221.5
21 31.0 8.9 103.1 57.3 23.8 200.4 224.2
22 36.0 9.9 115.2 54.1 23.2 215.2 238.4
23 36.3 9.5 120.1 54.3 21.6 220.2 241.8
24 35.7 8.9 123.1 56.9 21.3 224.5 246.1
25 34.6 8.9 119.5 54.6 20.7 217.5 238.3
26 34.7 9.0 115.9 54.8 20.8 218.4 239.2
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Table 7 (Continued).—Weight of Nutrients Consumed—In Pounds.

Period | Weight of | Weight of Weight of | Weight of Weight of | Weight of Weight of
No. Protein Fat Nitrogen | Crude Fibre Ash Organic Dry Matter
Free Extract Nutrients
27 34.2 8.9 118.4 53.9 20.4 215.3 2357
28 32.1 7.2 113.3 59.8 18.7 212.5 231,1
29 32.7 7.2 116.7 64.5 19.4 221.0 240.4
30 32.6 7.2 116.4 64.3 19.3 220.5 239.8
31 32.6 7.2 116.6 64.5 19.4 220.9 240.3
32 32.6 7.2 116.6 64.5 19.4 220.9 240.3
33 32.6 7.2 116.6 6+4.5 19.4 220.9 240.3
34 33.2 6.6 117.8 64.6 19.5 222.2 241.7
35 33.5 6.2 118.4 6t.7 19.5 222.8 242.3
36 33.5 6.2 118.4 64.7 19.5 222.8 242.3
37 33.9 6.2 120.0 65.5 20.0 225.5 245.5
38 34.8 6.2 124.2 66.6 21.3 231.8 253.0
39 34.1 6.5 123.8 66.3 21.0 230.7 251.7
40 34.2 6.5 123.5 66.2 21.0 230.4 251.4
41 34.2 6.7 123.1 66.2 20.8 230.2 251.0
42 355 73 128.2 66.9 21.2 237.9 259.1
43 37.8 7.8 134.8 67.1 21.8 247.7 269.5
44 38.3 7.1 133.2 70.4 21.6 249.0 270.6
45 38.8 7.3 137.2 72.1 21.7 255.3 277.0
46 40.0 7.5 143.7 72.5 22.1 263.7 285.7
47 42.1 8.1 154.5 71.5 222 276.3 298.4
48 42.0 8.5 153.6 71.6 22.1 275.7 297.8
49 39.7 8.5 155.3 78.3 21.0 281.7 302.7
50 37.9 7:3 157.3 81.2 20.2 283.7 303.9
51 37.5 7.7 152.0 83.8 20.6 281.0 301.7
52 36.5 7.6 148.2 79.7 19.8 272.0 291.8
53 39.8 7'l 163.8 91.4 19.9 302.6 322.5
54 45.9 9.9 191.8 94.7 215 342.3 363.8
55 51.0 13.0 221.5 93.0 23.0 378.5 401.5
56 50.4 13.1 221.7 88.4 22.7 373.7 396.4
57 52.8 13.6 232.4 88.9 23.3 387.6 410.9
58 63.0 14.9 279.5 95.5 25.6 452.8 478.4
59 64.8 15.0 284.2 95.9 25.8 459.9 485.7
60 64.7 14.9 284.5 95.9 25.7 460.0 485.8
61 66.0 19.0 286.9 92.7 2559 464.6 490.5
62 65.5 19.5 290.9 91.0 25.9 466.9 492.8
63 6+¢.8 18.3 290.8 91.3 25.8 465.2 491.0
64 64.6 18.0 290.8 913 25.7 464.7 490.4
65 69.7 18.3 288.6 86.1 27.3 462.7 490.0
66 74.0 19.3 288.1 80.0 29.2 461.4 490.0
67 74.2 19.8 286.5 80.4 29.2 461.0 489.6
68 74.3 19.8 286.4 80.4 29:2 460.9 490.1
69 75.2 18.3 282.9 80.6 29.6 457.0 486.6
70 7552 18.3 282.9 80.6 29.6 457.0 486.6
71 75.2 18.3 282.9 80.6 29.6 457.0 486.6
72 74 .4 17.0 285.3 82.3 29.8 458.9 488.6
73 77.8 17.7 301.0 83.9 30.7 480.2 511.1
74 78.1 20.9 306.4 82.2 29.9 487.6 517.5
75 64.0 16.9 244.6 76.8 26.5 402.3 428.8
76 77 .4 20.9 305.5 82.2 31.1 486.0 517.1
77 79.3 21.5 307.8 82.5 31.3 491.1 522.4
78 63.1 16.6 233.3 76.4 27.0 389.4 416.4
79 62.6 18.4 228.2 75.3 26.6 384.6 411.2
80 75.3 22.5 276.4 87.3 31.3 461.5 492.8
81 74.3 22.9 275.9 87.9 31.2 460.5 491.6
82 73.5 23.2 275.4 88.5 31.1 460.7 491.5
83 73.5 23.2 275.7 88.4 31.2 460.9 492.1
84 74.1 23.2 277.8 87.4 31.4 462.5 493.9
85 74.6 18.3 287.4 88.2 32.2 468.5 500.7
86 64.1 14.2 251.2 74.2 27.5 403.7 431.2
87 57.0 13.6 223.9 68.2 24.4 362.7 387.1
88 68.3 17..2 267.5 81.0 28.5 434.0 462.5
89 73.0 17.3 286.3 86.0 30.9 462.6 493.5
90 73.0 17:3 286.5 86.1 30.9 462.5 492.5
91 66.7 17.1 283.6 95.8 30.2 463.2 493 .4
92 65.2 17.8 283.2 96.3 30.0 462.5 492.5
93 59.2 16.2 257.3 87.5 27.2 420.2 447.4
Steer

574

1 19.1 2.0 54.1 25.6 8.4 100.8 109.2
2 18.6 1.8 52.8 28.8 9.6 101.9 111.5
3 19.0 3.3 69.3 41.2 11.8 132.7 144.4
4 21.6 4.3 86.1 47.1 13.3 159.0 172.3
5 24.5 4.2 91.6 45.7 14.2 165.9 180.2
6 28.0 4.4 99.8 48.3 15.5 180.4 195.9
7 28.1 4.4 100.5 48.4 15.5 181.4 196.9
8 22.6 3.2 75.1 46.3 14.2 147.2 161.4
9 23.0 2.1 72,1 44.9 15.2 142.1 157.2



44 Mi1ssouRT AGRICULTURAL EXPERIMENT STATION
Table 7 (Continuxd).—Weight of Nutrients Consumed.—In Pounds.
Period | Weight of | Weight of | Weight of Weight of | Weight of | Weight of Weight of
o. Protein Fat Nitrogen Crude Fibre Ash Organic Dry Matter

Free Extract Nutrients
10 19.1 2.0 65.1 59.:6 14.7 145.7 160.3
11 17.3 2:h 65.6 59.0 14.8 144.3 159.1
12 21.5 4.1 70.9 51.4 18.8 147.8 166.6
13 21.5 4.1 70.9 5_1~'1- 18.8 147.8 166.6
14 21..9 4.2 72.2 .32.3 18.9 150.7 169.6
15 23.4 4.5 77.0 55.8 20.1 160.7 180.8
16 25.2 Sed 82.4 .29-7 21.7 172.4 194.1
17 27 .4 il 89.8 52.3 21.4 177.2 198.6
18 2972 8.2 100.3 49.4 20.5 187.1 207.5
19 29.7 8.3 101.8 50.6 21.0 190.4 211.4
20 29.5 8.5 101.8 50.5 20.9 190.3 211.3
21 29.5 8.5 101.8 50.5 21.0 190.3 211.3
22 32.0 9.2 105.9 48.1 20.2 195.4 215.6
23 32.0 8.5 107.3 46.5 18.6 194.2 212.&
24 31.0 7.8 108.2 47.6 18.1 194.6 212.8
25 31.0 8.0 108.0 47.5 18.1 194.5 212.6
26 30.9 8.1 108.0 47.4 18.1 194.5 212.6
27 30.9 8.1 108.0 47.4 18.1 194.5 212.6
28 29.7 6.8 105.6 79.3 17.0 221.5 238.5
29 29:2 6.6 105.2 55.7 16.9 196.6 213.5
30 29.2 6.6 105 .4 55.8 17.0 197.1 214.0
31 29.1 6.6 105.2 557 16.9 197.1 214.0
32 29.1 6.6 105.2 55.7 16.9 197.1 214.0
33 29.1 6.6 105.2 55.7 16.9 197.1 214.0
34 27 T 6.0 106 .4 559 17.0 196.0 213.0
35 30.0 5.6 107.0 56.0 17.1 199.0 216.1
36 30.0 5.6 107.0 56.0 17.1 199.0 216.1
37 30.3 5.6 108.3 56.7 17.5 201.0 218.4
38 31.1 5.5 112.0 57.5 18.6 206.2 224.8
39 30.5 5.9 111.6 57.3 18.3 205.3 223.6
40 30.5 5.9 111.3 57.2 18.3 204.9 223.2
41 30.5 6.2 110.9 57.1 18.1 204.7 222.8
42 32.0 6.8 116.6 .ES.O 18.5 213.2 231.8
43 34.2 72 122.8 58.5 19:.2 222.7 241.9
44 34.5 6.6 121.1 60.9 18.9 223.0 242.0
45 35.0 6.7 125.7 62.4 19.0 229:9 248.9
46 36.3 6.9 132.1 62.9 19.4 238.2 2575
47 39.2 7.7 145.4 64.0 20.2 256.3 276.4
48 39.0 8.1 144.6 64.1 20.1 255.8 275.8
49 36.3 8.0 143.5 67.8 18.5 255.6 274.1
50 34.9 6.9 145.9 67.3 1749 255.0 272.9
51 34.6 7:3 141.3 73.0 18.4 256.2 274.5
52 34.6 7.3 141.3 73.0 18.4 256.2 274.5
53 36.7 7.3 152.3 79.9 17.8 276.3 294.1
54 43.5 9.7 183.2 83.8 19.6 320.2 339.9
55 48.4 12.5 211.0 81.7 21.0 353.6 374.6
56 47.8 12.6 211.0 77.8 20.7 349.4 370.1
57 50.6 13.1 223.5 79.9 21.6 367.1 388.7
58 60.3 14.4 268.2 84.4 235 427.2 450.7
59 62.1 14.4 273.0 84.7 237 434.2 457.9
60 61.9 14.4 273.3 84.8 23.7 434 .4 458.1
61 63.2 18.5 275.4 81.7 23.8 438.8 462.6
62 62.9 18.9 278.8 80.3 23.8 440.9 464.7
63 62.1 17.7 278.8 80.5 23.7 439.1 462.8
64 61.9 17.4 278.8 80.5 23.6 438.6 462.2
65 66.3 17.7 276.9 76.0 25.0 436.9 461.9
66 70.0 18.5 276.3 70.9 26.6 435.7 462.3
67 70.3 19.1 274.7 71.2 26.6 435.3 461.9
68 70.3 19.1 274.6 71.2 26.6 435.2 461.9
69 71.2 17.5 271.1 71.5 27.0 431.3 458.3
70 71.2 17.5 271.1 71.5 27.0 431.3 458.3
71 712 17.5 271.1 71.5 27.0 431.3 458.3
72 70.5 16.3 273.5 73.1 27.2 433.2 460.5
73 73.9 17.0 289.2 74.8 28.2 454.5 483.0
74 64.7 16.5 247.1 76.9 26.7 405.2 431.9
75 61.8 16.1 233.7 77.0 26.2 388.6 414.8
76 48.2 12.5 185.2 57.6 20.6 303.2 323.8
77 66.1 16.7 244.6 85.5 29.5 412.9 442.5
78 51.2 14.4 197.9 49.0 19.3 312.5 331.8
79 50.7 16.2 192.8 47.9 18.9 307.6 326.5
80 70.2 21.0 258.0 81.5 29.2 430.7 459.9
81 74.3 22.9 275.9 87.9 31.2 461.0 492.2
82 735 232 275.4 88.5 31.1 460.7 491.5
83 73.5 232 275.7 88.4 31.2 460.9 491.5
84 74.1 2342 277.8 87.4 31.4 462.7 494.1
85 74.6 18.3 287 .4 88.2 ¢ 32.2 468.5 500.7
86 48.5 10.9 194.1 51.3 19.9 304.8 324.7
87 50.3 12.3 201.7 55.4 20.5 320.4 340.5
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Table 7 (Continued). Weight of Nutrients Consumed—In Pounds
Period | Weight of | Weight of Weight of Weight of | Weight of | Weight of Weight of
No. Protein Fat Nitrogen Crude Fibre Ash rganic Dry Matter
Free Extract Nutrients
88 66.9 17.4 268.6 71.3 26.3 424.2 450.5
89 7245 17.2 284.7 84.8 30.5 459.6 489.4
90 73.0 17.3 286.5 86.1 30.9 462.9 493.8
91 66.7 15.8 283.6 95.8 30.2 461.9 492.1
92 65.2 17.8 283.2 96.~ 30.0 462.5 492.5
93 59.9 16.4 260.3 88.3 2725 424.9 452.4
Steer
575

1 17.9 1.8 49.9 24.5 8.5 94.1 102.7
2 15.9 1.2 41.2 23.6 8.1 81.9 90. 0
3 13.9 5.3 47.6 34.5 13.9 101.4 115.3
4 17.1 3.2 66.3 43.8 11.8 130.4 142.2
5 22.8 3.7 82.7 45.7 14.0 154.9 le8.y
6 25.0 38 86.6 4/.0 14.7 162.4 177.1
7 23.5 3.4 79.5 46.6 14.4 153.1 167 .4
8 19.7 2.7 63.7 +4.9 13.0 129.1 142.0
9 20.2 1.7 62.3 40.6 13.:6 124.7 138.3
10 16.4 1.7 56.0 51.6 12.6 125.6 138.2
11 14.9 2.2 56.5 50.9 12.7 124.5 137.2
12 17.9 3.4 59.1 42.8 15.7 123.2 138.8
13 17.9 3.4 59.1 42.8 15.7 123.2 138.8
14 19.4 3.7 63.7 46.2 16.7 133.0 149.7
15 19.8 3.8 65.2 47.2 17.0 136.0 153.0
16 22.2 4.9 77.0 44.5 16.7 148.6 165.3
17 25.5 7.2 87.9 42.5 17.7 162.9 180.6.
18 25.8 7.2 89.7 42.2 17.6 164.9 182.5
19 26.1 7.4 94.9 42.8 17.8 171.1 189.0
20 259 7.5 95.0 42.6 17.8 171.1 188.9
21 25.9 7.5 95.0 42.6 17.8 171.1 188.9
22 27.3 7.8 92.7 39.8 17.3 167.6 184.9
23 28.5 7.6 97.0 40.2 16.2 173.4 189.6
24 30.9 7.8 107.7 47.4 18.1 193.9 211.9
25 31.0 8.0 108.0 47.5 18.1 194.5 212.6,
26 30.9 8.1 108.0 47.4 18.1 194.5 212.6
27 30.9 8.1 108.0 47.4 18.1 194.5 212.6
28 29.7 6.8 105.6 53.7 17.0 195.9 212.9
29 29.1 6.6 105.2 55.7 16.9 196.6 213.5
30 29.2 6.6 105 .4 55.8 17.0 197.0 214.0
31 29.1 6.6 105.2 55.7 16.9 197.0 214.0
32 29.1 6.6 105.2 55.7 16.9 197.0 214.0
33 29.1 6.6 105.2 55.7 16.9 197.0 214.0
34 29.7 6.0 106.4 55.9 17.0 198.0 215.0
35 30.0 5.6 107.0 56.0 17.1 198.6 215.7
36 30.0 5.6 107.0 56.0 17.1 200.9 218.3
37 30.3 5.6 108.3 56.7 17.4 201.0 218.4
38 31.1 5.5 112.0 57.5 18.6 206.2 224.8
39 30.5 ¢ 8.9 111.6 57.3 18.3 205.3 223.6
40 30.5 5.9 111.3 57.2 18.3 204.9 223.2
41 30.5 6.2 110.9 57.1 18.1 204.7 222.8
42 31.9 6.7 116.2 58.0 18.5 212.8 231.4
43 34.2 7.2 122.8 58.5 19.2 222.7 241.9
44 34.5 6.6 121.1 60.9 18.9 223.1 242.0
45 35.0 6.7 125.7 62.4 19.0 229.9 248.9
46 36.3 6.9 132.1 62.9 19.4 238.2 257.5
47 39.2 7.7 145.4 64.0 20.2 256.3 276.4
48 39.0 8.1 144.6 64.1 20.1 255.8 275.8
49 36.3 8.0 143.8 67.8 18.5 256.0 274.5
50 34.9 6.9 145.9 70.7 17.9 258.3 276.3
51 34.6 7.3 141.3 73.0 18.4 256.2 274.5
52 34.6 7.3 141.3 73.0 18.4 256.2 274.5
53 34.2 6.6 140.5 79.7 17.2 261.0 278.3
54 33.5 6.7 137.4 79.7 17.0 257.3 274.2
55 32.8 77 139.7 75.5 16.8 255.7 272.6
56 32.0 7:9 138.7 71.7 16.5 250.2 266.7
57 32.5 7.9 141.0 72.9 16.8 254.3 271.1
58 32.6 7.3 141.8 73.2 16.6 255.0 271.6
59 33.0 7.3 142.2 73.3 16.6 255.8 272.4
60 32.9 7.3 142.3 7343 16.5 255.8 272.3
61 33.3 8.8 143.9 71.8 16.6 257.8 274 .4
62 32.9 9.2 147.3 70.4 16.6 259.8 276.4
63 32.7 8.8 147.3 70.5 16.6. 259.3 275.9
64 32.6 8.7 147.3 70.5 16.6 259.1 275.7
65 37.0 8.9 145.4 66.0 17.9 257.3 275.2
66 40.6 9.5 145.6 60.7 19.5 256.3 275.8
67 40.7 9.7 145.0 60.8 19.5 256.2 275.7
68 40.7 9.7 145.0 60.8 19.5 256.2 275.7
69 41.0 9.2 143.7 60.9 19.7 254.8 274.5
70 42.7 9.6 151.0 61.5 20.1 264.8 284.9
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Table 7 (Continued).—Weight of Nutrients Consumed—In Pounds

Period | Weight of | Weight of | Weight of Weight of Weight of | Weight of Weight of
No. Protein Fat Nitrogen Crude Fibre Ash Organic Dry Matter
Free Extract, Nutrients
71 45.3 10.3 161.9 62.4 20.7 279.9 300.6
72 45.0 9.8 163.0 63.1 20.8 280.8 301.4
73 48.5 10.6 178.5 64.7 21.7 302.1 323.7
74 49.0 12.2 182.8 63.9 21.4 307.9 329.3
75 45.3 11.4 166.8 62.4 20.5 285.9 306.4
76 44.5 10.9 163.7 62.4 20.9 281.2 302.0
77 45.4 11.2 165.3 62.6 21.0 284.5 305.5
78 56.7 14.7 208.0 71.6 24.9 351.0 375.9
79 66.6 19.1 240.1 84.5 29.2 410.3 439.5
80 75.3 22.3 276 .4 87.3 31.3 461.5 492.8
81 74.3 22.9 275.9 87.9 31.2 461.0 492.2
82 73.5 23:2 275.4 88.5 31.1 460.7 491.5
83 73.5 23.2 275.7 88.4 31.2 460.9 492.1
84 74.1 23.2 277.8 87.4 31.4 462.5 493.9
85 74.6 18.3 287.4 88.2 32.2 468.5 500.7
86 74.6 16.5 290.9 88.5 32.4 470.5 502.9
87 72.8 17:3 286.0 87.3 31.2 463.4 494.6
88 73.5 18.6 288.3 86.6 30.6 467.0 497.6
89 73.0 17.3 286.3 86.0 30.9 462.6 493.5
90 73.0 17.3 286.5 86.1 30.9 462.9 493.8
91 64.8 16.8 276.9 89.5 28.7 448.0 476.7
92 635 17.4 276.1 93.9 29.2 450.9 480.1
93 61.9 17.0 269.5 90.2 28.3 438.6 466.9
94 63.3 17.6 276.9 90.4 28.6 448.2 476.8
95 65.2 17.8 283.2 96.3 30.0 462.5 492.5
Steer
577
1 17.9 2.2 58.0 26.1 9.3 104.2 113.5
2 23.7 2.9 73 .4 34.4 11.7 134.3 146.0
3 25.0 5.0 95.9 41.1 13.8 166.9 180.7
4 28.5 5.8 117.8 49.6 14.9 201.8 216.7
5 38.0 6.6 147.2 61.4 20.0 253.3 272.3
6 35.4 5.9 134.5 51.2 17.3 227.0 244.3
7 35.8 6.0 136.3 51.5 17.4 229.6 247.0
8 37.6 6.3 144.3 52.2 17.8 240.3 258.2
9 38.8 6.2 144.9 50.5 19.0 240.4 259.4
10 3349 5.9 131.3 71.4 19.5 242.5 262.0
11 32.3 6.5 132.4 71.4 19.9 242.6 262.5
12 37.6 7:5 140.8 64.3 25.0 250.2 275.3
13 37.8 8.1 140.4 64.4 25 .5 250.7 276.2
14 39.7 9.0 145.0 68.2 26.2 261.8 287.9
15 40.0 9.0 145.8 68.8 26.3 263.6 289.9
16 41.6 9.9 154.3 65.6 25.8 271.4 297.1
17 42.0 11.9 151.1 61.4 26.2 266.3 292.6
18 41.7 11.7 149.6 61.8 26.2 264.7 290.9
19 44.1 12.4 156.9 67.3 28.4 280.7 309.1
20 44.7 13.1 160.3 69.5 29.4 287.6 316.9
21 44.7 13.1 160.3 69.5 29.4 287.6 316.9
22 46.4 15.1 157.9 62.2 27.1 279.7 306.7
23 48.2 13.0 167.2 64.1 26.0 292.5 318.6
24 47.0 12.1 168.9 65.6 25.5 293.7 319.2
25 46.8 9.0 167.7 65.3 25.4 288.9 314.3
26 46.8 12.6 168.1 65.0 25.3 292.5 317.8
27 43.4 1.7 155.5 61.3 23.8 271.9 295.7
28 47.4 11.4 172.1 78.8 25.4 309.7 335.2
29 47.9 11.3 176.3 85.1 26.5 320.6 347.0
30 47.8 11.4 176.3 85.1 26.5 320.6 347.1
31 47.8 11.4 176.3 85.1 26.5 320.6 347.1
32 47.8 11.4 176.3 85.1 26.5 320.6 347.1
33 47.8 11.4 176.3 85.1 26.5 320.6 347.1
34 36.8 7.4 127.0 80.9 23.6 252.1 275.7
35 49.6 9.5 179.8 85.6 26.8 324.5 351.3
36 49.6 9.8 179.8 85.6 26.8 324.5 351.3
37 50.1 9.3 181.9 86.7 27 .4 328.0 355.4
38 51.2 9.3 187.3 88.0 29.0 335.9 364.9
39 49.9 10.1 186.6 87.5 28.5 334.1 362.6
40 50.1 10.1 185.8 87.3 28.5 333.4 361.9
41 50.0 10.7 185.0 87.2 28.1 332.9 361.0
42 50.4 11.0 185.0 87.9 28.4 334.2 362.6
43 51.1 10.8 183.5 87.3 28.7 332.7 361.4
44 52.6 10.1 | 185.2 91,7 28.6 339.6 368.2
45 54.4 10.6 197.2 94.4 29.0 356.7 385.7
46 54.6 10.5 199.1 94.4 29.2 358.6 387.7
47 54.5 10.5 198.8 94.4 29.2 358.2 387.2
48 54.4 11.0 198.0 94.5 29.0 357.9 386.9
49 49.4 10.5 193.0 98.0 26.3 350.9 37742
50 48.2 9.3 199.7 104 .4 25.9 361.6 387.4
51 47.7 9.8 192.9 108.0 26.5 358.3 384.8
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Weigh tof

Period of| Weight of | Weightof | Weight of | Weight of | Weight of | Weight of
No. Protein Fat Nitrogen Crude Fibre Ash Organic Dry Matter
Free Extract Nutrients
52 48.2 9.9 195.0 108.2 26.6 361.3 387.9
53 49.0 9.2 200.4 117.6 25.1 376.2 401.3
54 51.6 10.6 212.7 116.7 25.4 391.6 417.0
55 53,3 12.8 228.0 114.9 26.3 408.9 435.3
56 572 14.6 250.1 111.0 27.2 432.9 460.0
57 60.9 15.4 266.7 114.0 28.4 457.0 485.4
58 61.1 14.1 268.5 114.8 27.9 458.5 486.4
59 61.9 14.0 269.3 114.8 27.9 460.0 487.9
60 61.8 14.0 269.5 114.9 27,9 460.2 488.1
61 62.8 17.4 272.3 111.9 28.0 464.4 492.4
62 62.3 18.0 2773 109.8 28.0 467.4 495 .4
63 61.6 17.0 277.3 110.0 27.9 465.9 493.8
64 61.5 16.7 277.3 110.0 27.9 465.5 493 .4
65 68.1 17:1 274 .4 103.3 29.8 462.9 492.7
66 73.5 18.1 274.4 95.4 32.3 461.4 493.7
67 73.7 18.6 273.1 95.6 32.3 461.1 493 .4
68 73.7 18.6 273.0 95.7 32.3 461.0 493.3
69 74.5 17.3 270.1 95.9 32.6 457.8 490.4
70 74.5 17.3 270.1 95.9 32.6 457.8 490.4
71 74.5 17.3 270.1 95.9 32.6 457.8 490.4
72 73.9 16.3 272.1 97.2 32:8 459.4 492.2
73 73.8 16.1 272.4 97.4 32.9 459.7 492.6
74 73.5 18.4 274.1 95.9 32.1 461.9 494.0
75 73.4 18.8 274.5 95.6 32.0 462.3 494.3
76 72.9 18.4 273.2 95.9 33.0 460.4 493.4
77 74.3 18.8 275.1 96.1 33.2 464.3 497.5
78 75.4 19.5 275.8 96.1 33.3 466.8 500.1
79 74.9 21.5 270.1 93.7 32.8 460.4 493.1
80 74.9 21.5 270.1 93.7 32.8 460.4 493.1
81 74.0 21.9 269.6 94.9 32.7 460.8 493.5
82 73.3 22:2 269.2 96.1 32.7 460.8 493.5
83 73.3 22:2 269.4 96.0 32.7 461.0 493.1
84 73.8 22.2 271.3 95 .1 32.9 462.4 495.3
85 74.2 17.8 279.9 95.8 33.6 467.7 501.3
86 28.0 6.1 105.9 35.7 12.7 175.7 188.4
87 7.6 1.7 27.2 12.0 3.9 48.5 52.4
Steer

578

1 19.4 2.6 62.7 32.5 10.3 117.2 127.6
2 26.7 3.4 84.2 37.1 12.8 151.4 164.2
3 26.1 5.2 101.1 45.1 13.8 177.6 191.3
4 27.9 5.7 114.7 49.4 14.7 197.6 212.3
L) 34.2 7.4 128.7 59.2 19.0 229.4 248.4
6 32.1 5.2 119.2 49.9 16.5 206.5 222.9
7 32.3 5.2 119.8 89.9 16.5 247.3 263.8
8 25.0 3.7 86.3 47.2 14.8 162.3 177.1
9 25.2 2.7 82.5 45.8 15.8 156.2 172.0
10 22.6 2.6 78.5 65.6 16.6 169.4 185.9
11 22.2 3.9 76.2 59.1 19.3 161.4 180.7
12 23.2 4.4 76.8 55.6 20.4 160.1 180.5
13 23.2 4.4 76.8 55.6 20.4 160.1 180.5
14 24.9 4.8 82.1 59,8 21.5 17143 192.8
15 25.2 4.8 82.9 60.1 21.6 173.1 194.7
16 25.5 el 56.1 59.7 21.7 146.4 168.1
17 27.7 7.7 83.4 61.4 24.5 180.2 204.7
18 26.8 7.5 81.8 59.6 23.8 175.7 199.5
19 28.4 7.9 86.7 63.2 25.2 186.2 211.4
20 28.4 7.9 86.7 63.2 25.2 186.2 211.4
21 28.4 7.9 86.7 63.2 25.2 186.2 211.4
22 31.8 8.3 90.0 58.6 2¢4.3 188.7 213.0
23 31.9 7.9 95.2 58.0 22.3 193.0 215.3
24 30.6 7.2 97.2 60.4 22.0 195.3 217.4
25 36.0 8.7 117.1 67.2 24.7 228.9 253.6
26 37.9 9.3 125.4 68.1 25.2 240.8 266.0
27 38.0 9.3 125.7 68.1 25.:3 241.2 266.4
28 35.6 7.4 99.3 77.5 23.6 219.8 243.4
29 35.5 6.9 120.9 80.4 23.2 243.7 266.9
30 35.4 6.9 120.9 80.4 23.2 243.7 266.9
31 35.4 6.9 120.9 80.4 23.2 243.7 266.9
32 35.4 6.9 120.9 80.4 23.2 243.7 266.9
33 35.4 6.9 120.9 80.3 23.2 243.7 266.9
34 32.7 6.0 118.6 79.3 22,5 236.6 259.1
35 35.9 6.5 121.8 80.4 23.3 244.7 268.0
36 35.9 6.5 121.8 80.4 . 23.3 244.7 268.0
37 36.4 6.3 123.8 81.6 23.9 248.1 2721
38 37.5 6.3 129.3 82.9 25.5 356.1 281.6
39 37.2 6.5 129.1 82.8 25.4 255.6 281.0
40 37.2 6.3 129.1 82.8 25.4 255.4 280.8
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Table 7 (Continued). Weight of Nutrients Consumed—In Pounds.

Period Weight of| Weight of | Weight of Weight of | Weight of | Weight of Weight of
No. Protein Fat Nitrogen Crude Fibre Ash Organic Dry Matter
Free Extract Nutrients
41 42.8 8.4 153.5 84.7 26.5 289.3 315.8
42 51.8 11.5 191.3 88.5 28.7 343.0 371.8
43 55.7 12.2 202.1 89.0 29.8 359.0 388.8
44 58.2 11.6 208.5 93.6 30.0 371.9 401.9
45 60.3 12.3 224.2 95.9 30.4 392.6 423.0
46 62.9 12.7 237.2 97.6 31.3 410.3 441.5
47 65.3 13.3 248.3 98.5 32.0 425.4 457.2
48 66.7 14.6 254.5 99.3 32.2 435.1 467.1
49 64.4 15.1 261.2 106.2 30.4 446.9 477.3
50 63.5 13.3 271.7 110.3 29.8 458.8 488.5
51 64.0 14.4 268.2 114.1 30.7 460.7 491.4
52 65.1 14.8 274.1 111.3 30.4 465.3 495.7
53 70.0 151 297.6 126.5 30.5 508.3 538.8
54 73.2 17.0 311.6 127.3 31.3 529.2 560.5
55 76.1 20.0 332.8 122.2 32.2 551.1 583.2
56 64.4 17.0 284.1 103.5 2447, 469.0 496.7
57 79.0 20.6 349.0 120.8 331 569.4 602.5
58 6+.9 15.4 288.8 93.6 25:7 462.8 488.5
59 55,2 12.9 243.1 72.0 20.6 383.1 403.7
60 57.6 13.5 254.5 73.0 21.2 398.6 419.8
61 60.5 17.9 264.0 70.7 21.7 413.1 434.8
62 60.2 18.3 266.8 69.5 21.7 414.8 436.5
63 59.5 17.1 266.8 69.7 21.6 413.1 434.7
64 59.3 16.8 266.8 69.8 21.6 412.7 434.3
65 62.9 17.0 265.2 66.0 22,7 411.1 433.8
66 66.1 17.8 264.4 61.8 24.0 410.1 434.1
67 66.3 18.4 262.9 62.1 24.0 409.7 433.4
68 66.3 18.3 262.6 62.1 24.1 405.6 433.2
69 67.2 16.8 259.2 62.4 24.4 405.6 430.0
70 67.2 16.8 259..2 62.4 24.4 405.6 430.0
71 67.2 16.8 259.2 62.4 24.4 405.6 430.0
72 66.5 15.6 261.6 64.0 24.7 407.6 432.3
73 66.4 15.4 262.0 64.3 24.7 408.0 432.7
74 54.4 14.7 216.6 52.9 19.9 338.6 358.5
75 33.1 8.8 127.1 38.6 13.5 207.6 221.1
76 55.6 15.1 220.1 58.2 22.2 349.0 371.2
77 67.1 18.7 265.3 62.7 25.1 413.8 438.9
78 68.4 19.4 266.2 62.8 25.2 416.8 442.0
79 67.7 22.0 259.2 61.3 24.7 410.2 434.9
80 67.7 22.0 259.2 61.3 24.7 410.2 434.9
81 66.7 22.4 258.6 62.0 24.6 409.7 434.3
82 65.8 22.8 258.1 62.7 24.5 409.3 433.7
83 65.8 22.8 258.4 62.5 24.5 409.6 433.8
84 66.4 2917 260.7 61.4 24.8 411.2 436.0
85 67.0 17.4 2712 62.3 25.6 417.9 443.5
86 67.4 15.4 276.1 63.4 26.1 422.3 448.4
87 67.9 16.8 278.1 68.3 26.5 431.1 457.6
88 77.7 19.8 307.6 87.9 31.6 493.0 524.6
89 3.0 17.3 286.3 86.0 30.9 462.6 493.5
90 73.0 17.3 286.5 86.1 30.9 462.9 493.8
91 66.7 17,1 283.6 95.8 30.2 463.2 493 .4
92 65.2 17.8 283.2 96.3 30.0 462.5 492.5
93 55.3 15.2 240.6 81.2 25.4 392.3 417.7




Steer No. 528

TaBLE 8.—MEASUREMENTS OF STEERS

Age by
calendar
months 1* 13 6 9 |12

15

18

30 |33 (36 |39 [42 |45 |48 [51 |54

84

Height at with-

ers.____.____ 82| 85| 95| 103 111
Length of with-

ers to ischi-|

§1) 1, PR 8G| 83| 95| 104 107
Length of

shoulders to

ischium ____ 2| 92| 118 11§ 125

Widthof hips _| 23| 25| 32| 35| 3o

Length of fore-
leg, elbow to
ground_____ 51 54| o6C] 621 62

Length of face
poll to point

of muzzle___| 28] 30| 35| 38 38
Width of fore-
head._.____ 131 13( 15| 16] 17

115

108

128
38

40
18

115

134
40

70,

45
18

491 51) 54 53| 55| 56/ 56| 56| 56
18} 20 20} 20{ 20| 20| 20| 21} 22

126] 129( 13G| 133| 134 134] 136| 13%| 14G| 139
131] 136 143] 146[ 150| 155[ 157 160| 159| 154

151] 152 154] 156| 159| 161f 164| 166| 176| 17
44| 46 51 51 5

48] 50 52| 53] 53| 55

147

184
61

79

58
22

*June 12, 1914,
FOctober 6, 1921.

Steer No. 577

Age by calendar months

Height atwithers_—__ . _____________________

Length of withers to ischium_._____
Length of shoulder to ischium_ -
Widthof hips____________________
Length of foreleg, elbow to ground_____
Length of face, poll to point of muzzle_ _

Widthof forehead - - - ... . .. .. . . ..

*#July 6, 1917.
tAugust 1, 1924,

¢z NIIZTIAG HOWVESTY

(614



Steer No. 571

0s

Age by calendar months 46| 9| 12| 15| 18| 21| 24| 27| 30| 33| 36| 39| 42| 45| 48| 51| 54| 57| 60| 63| 66| 69| 72| 75| 78| 81| 84| 87
Height at withers.—__ .. ___ ... _______.__ 77) 79 87| 96/102)___|107|111|116|118|115|118{121{122[121{123[125{121|125[124|125|129|130|130}131|131|131]132{132
Length of withers toischium__________________ 77( 78| 89|103|110].-_{116{119|125|129|129|128{137(127(133|133|137|136[132{133|135|136|143|148|148|148|146{154|153
Length of shoulder to ischium-._______________ 82( 84 96|113(117)___{127|134|137(141|139{139(149|152{155|152(164|164|153[154|154|162|172|170[175|178|176[183]|182
Widthof hips_ .. ____.______________________ 211 221 26| 30| 331___| 36| 37| 34| 40{ 41] 42f 42| 43| 44| 45| 45| 46| 47| 49| 50| 50| 52| 53| 53| 54| 54| 55| 56
Length of foreleg, elbow to ground.____________ 501 50| 53f 58] 62|___| 66| 68| 7¢| 72| 71| 71{ 72| 71| 68| 72| 73| 71| 73| 73| 73| 69| 75| 72| 76| 72| 72| 74| 73
Length of face, poll to point of muzzle_ . _______ 28| 311 33| 38( 40|___| 43| 45| 4.| 47| 49| 48| 49| 51| 51| 51| 54| 54| 52| 53| 53| 54| 55| 53| 53| 53| 53| 55| 54
Width:of forehead.-veuumuesnmepuesvommew e 13] 13| 15[ 17) 18[___] 19| 19| 2| 19| 19| 18| 20| 23| 22| 23| 22| 23| 25| 24| 24| 24| 22| 23| 24| 23| 23| 22| 22

*July 8, 1917.
tMarch 7, 1925.

Steer No. 572

Age by calendar months 316 9| 12 15| 19] 21| 24| 27| 30| 33| 36| 39| 42| 45| 48] 51| 54| 57| 60| 63| 66| 70| 72| 75| 78| 81| 84| 87| 9¢

Height at withers_ . _____________.____ 84| 89| 93| 98/100(102(102{105{107(106/107(108{110{112{113{118[121{124{125{129|132{133|136|136|138|138[136[138[138[138
Length of withers to ischium____ : 86| 88| 921100|103}100|103(104{108}105109|111|115[115|119|126(134{129{132{135{137(143{151{147]152{151|155|158]155|152
Length of shoulder to ischium___ 941 98| 99|108|111(112{115[117{121{116{119]123|129(136|144|15C{158[153(157|164|168{170({174{175{179|182|184|184[191{195

Width of Mipfescooe e sieans orrnaea sy 241 24| 27] 29| 30| 30| 301 30| 32| 32| 32| 34| 36| 35| 37| 41| 45| 48| 51| 51f 54| 53| 57| 58| S¢| 54| 57| 58| 57| 59
Length of foreleg, elbow to ground______ -| 54 56f 57| 59; 62| 60| 63| 64| 67| 67| 68| 69| 67| 67| 67| 69| 71| 7C| 72| 75| 72| 76| 72| 74| 75| 75| 74| 74| 79| 74
Length of face, poll to point of muzzle______| 31| 34| 36} 37| 39| 39| 41| 41| 42| 42| 42| 44| 44| 46| 46| 46| 52| 52| 52| 5C| 53| 54| 54| 53| 53| 54| 55| 53| 53] 54
Width of forehead________________._____._ 13| 13| 14] 14| 15| 15| 15| 16| 17| 17| 17} 17| 19| 19| 19| 19| 21| 23| 23| 23| 23| 23| 23| 25| 22| 2¢| 20| 21| 21| 19| 2

*July 8, 1917.
‘I’March? 1925.

Steer No. 573

Age by calendar months 3 619 12 15 ~l9 21| 24] 27| 30 _33 36| 39| 42| 45] 48| 51| 54| 57| 60| 63| 66 770 72| 75| 78| 81| 84| 87| 90
Height at withers________________________ 86| 911 93(101/105{107|107(10){111{1131114|117(120|119/120{121)120(124]125|128{130|133[134|135(137(135{136|137(138(137
Length of withers to ischium______________ 90| 90] 94(103|104{104]105]110{112|114|117|119{1211122|125]127]127(125|126|124/136|136(146]145(151{147]149|151}155[152

Length of shoulder to ischium_ __

91| 931102|111{113|116{113]|120{130{126{131(128|137|143|144|144[150|146|148|149]155{160[171[175(177|177|179(178|183|184
Width of hips_ . ________________

24| 26| 29| 31| 32| 32| 32| 33| 35| 36] 37| 37| 39| 39| 40| 41| 42| 43] 45| 47| 50| 49| 53| 52| 56| 55| 56[ 57| 58| 56
Length of foreleg, elbow to ground.__ 521 54| 56| 59| 58| 62| 65| 63| 67| 77| 70| 70| 70| 67| 67| 68| 70| 71| 70| 71| 70| 70| 73| 73| 74| 75| 72| 74| 74| 72
Length of face, poll to point of muzzl e | 32| 34| 36| 39| 40| 41| 41| 43| 44| 44| 46| 46| 46| 49| 49| 48| 52| 57| 51| 51| 61| 53| 54| 53| 54| 54| 55| 53| 53| 55
Width of forehead._____________._________ 13| 14| 15) 15| 16| 16| 16{ 17| 17| 17| 17| 17| 17| 19| 70| 19| 20| 22| 22| 22| 21| 22| 20| 20| 20| 20| 20| 20| 20| 21

NOILVIS INIWINAIXF TVEALTNDINOY IMNOSSIJA

*Tuly 8, 1917.
T{/Iarch 7, 1925



Steer No. 574

Age by calendar months

60

72

Height at withers________________________
Length of withers to ischium_ __
Length of shoulder to ischium_ _ o
Width of hips
Length of foreleg, elbow to ground_________
Length of face, poll to point of muzzle_____
Width of forehead

122
131
146

44

51
22

134
144
167

72
53
21

*July 7, 1917,
tMarch 7, 1925.

Steer No. 578

Age by calendar months

Height at withers:oooovnvanmpunnuonss
Length of withers to ischium___ -
Length of shoulder to ischium_ _ .
Width of hips
Length of foreleg, elbow to ground_________
Length of face, poll to point of muzzle__
Width of forebend .. ..o ovvnunoninsscnin

Steer No. 575

Age by calendar months 3% 6
Height at withers.________________ 87| 91
Length of withers to ischium_______| 86| 89
Length of shoulder to ischium______| 93| 97
Width of hips_ ___________________ 23| 24

Length of foreleg, elbow to ground.__| §3| 56|
Length of face, poll to point of muzzle| 31| 34
Width of forehead

*July 6, 1917.
tMay 15, 1926.

€z NIIATING HOWVIASTY
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Steer No. 579

Age by calendar mecnths| 1% | 3 | 6 | 9 [ 12! 15| 18| 21| 24| 27| 30| 33| 36| 39| 42| 45| 48| 51| 54| 57| 60| 63| 66| 68 72| 75| 78| 81| 84| 87| 90| 93| 96| 99|103|105|108%
}-Ieighltl :'t‘w th}frs_-__.- 82| 87] 95(101{104{108{109(110|116{119|121|122|127{128]130[134{136(135|136|137|138]138{138|137|140{139{i39[140{141{1+1|137|143]142|141{143|144| 141
s«ength ol w thers to is-
L chiuhm..f__i\.__]gl _____ 79| 84| 96| 98|100|106(114|114|122{123[127|131|137|144(143|150{152|150{150{151[153|152{155|154|148|148|150|148|150|150|150|151{151|152|166|159| 158
ength of shoulder to

ischium____.__._______ 86| 93108|11311151121(123(129(132(137|140|142|146|151|152{157{157]159[161{163|165|168|162|161|169|170]178|178|175|175|167|170|176{180[190|186| 188
Width of hips._._._____ 22( 23| 26| 30| 30| 31| 33| 34| 37| 38| 39| 40| 41| 43| 44| 46| 47| 47| 47| 48| 47| 48] 48| 48| 49| 50| 50| 51| 52| 52| 53| 54| 55| 54| 57| 58] 55
Length of forcleg, elbow

toground___________ 51 54| 60| 60[ 63| 66| 69| 70| 68| 69| 72| 73| 72| 75| 76| 79| 79| 77| 83| 81| 83| 82| 83| 85| 83| 77| 81| 81| 79| 82| 79| 77| 77| 76| 78| 78| 81
Length of face, poll to
point of muzzle_ _____ 28| 30| 34| 35| 36| 37| 42| 43| 44| 46[ 47| 49| 50| 51| 52| 53| 52| 52| 53| 53| 53| 52| 52| 53| 53| 54| 54| 53| 54| 55| 55| 54| 53| 54| 54| 54| 54
Width of forehead______ 12( 13) 15f 16| 17| 17| 17| 17| 17| 18| 18| 18| 18| 18| 18| 19| 19| 19| 19| 19| 18| 17| 18| 19| 18| 21| 19| 20| 19| 21| 22| 23| 23| 22| 20| 22| 20
s | =

*June 3, 1914.
tMay 7, 1923.

Steer No. 585

Age by calendar
months I¥| 316912 15| 18] 21|24 | 27| 30| 33| 36| 39| 42| 45| 48| 50| 54| 57| 60| 63| 66| 68| 72| 75| 78| 81| 87| 90| 93| 96| 99|103|105|108[111{114+

Height at withers___ 80—{5 88| 90( 91} 93| 96/100{105(109|110{112({117{118]119|119(122[123[122(122 a R 125125(128{130{130{132]133|134{134|135|134{135|134|138]{137| 135
Length of withers to

Lischlilumf._l_l__fd... 71| 81| 84| 84| 86| 91| 95| 98|108(109(113|115[125]125|1291128|132(129|128|130{134|134|137|136|143|132|135|139[145(142|143|146{144{147|151{150154] 151
t

etnogisch[;uni_?\j__e_r_s 82| 88/100| 98/1001101(107/111/119]123|118{115|125(125|129[128|136|129|138(138|144(146|145|147|148]|150[150|150(158|154[158|160|151|166|161|162|169] 169
Width of hips______ 20| 24| 27| 27| 28[ 29| 31| 33| 35| 35| 36| 38| 40| 38| 39| 41| 42| 41| 41| 42| 43| 44| 44| 44| 48| 46| 49| 50| 52| 52| 54| 54| 58| 53| 54| 53| 56| 55

Length of foreleg,
Lelboﬁnt?%round_n 49| 52| 52| 54| 54| 58] 60| 60| 62| 63} 62| 65| 67| 69| 66| 71| 72| 70| 73| 75| 72| 76| 74| 75| 75| 75| 72| 77| 75| 74| 76| 77| 72| 75| 75| 76| 75| 75
ength of face, po E
togpointofnfuzgle 25( 30| 32| 31| 31| 32| 36| 37| 39| 41| 42| 43| 45| 46| 46| 47| 49| 48| 48| 48| 50| 49| 49| 49| 49| 50| 50| 50| 52| 52| 52| 51| 52| 52| 52| 52| 51| 53
Width of forehead__| 12| 12| 14| 14| 15| 15| 16| L5| 16| 17| 16| 16| 17| 17| 17| 17| 18] 18| 18| 18| 18| 18| 18| 18] 18| 21| 21| 20| 21| 24| 22| 22| 22| 22| 22| 21| 22| 20

*June 3, 1914,
ftNovember 7, 1923,

VAS
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