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SUMMARY. 

1. Exclusive feeding of alfalfa hay failed to produce a satisfac- 
tory development of Holstein heifers, nor did it  prove an economi- 
cal feed for the production of milk. 

2. Alfalfa hay and corn silage failed to produce an entirely 
satisfactory development of Holstein heifers, and these feeds were 
not sufficient for the maximum or the most economical production 
of milk. 

3. Alfalfa hay, silage, and grain constituted the best ration tried 
for growth and milk production. 

4.  Animals bred to calve a t  24 months of age did not develop as 
well as the animals on the same feed bred to calve a t  30 months of 
age. However, their milk-producing ability was not affected by 
early calving. 

5.  No specific injurious effects upon the ability of the animals 
to reproduce were noted due to feeding Holstein heifers alfalfa hay 
exclusively from six months of age through two lactation periods. 

6. The inadequate development and low production of the ani- 
mals that were not fed grain was perhaps due to their inability to 
consume sufficient roughage to supply the necessary energy. 

7.  From the results of this experiment i t  appears that  a more 
economical method of raising Holstein heifers would be essentially 
the plan followed in Lot III with grain eliminated from the ration 
from weaning time until within three or four months of freshening. 

(3) 
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THE RELATION OF FEEDING AND AGE OF 
CALVING TO THE DEVELOPMENT 

OF DAIRY HEIFERS.1

O. E. REED,2 J. B. FITCH, AND H. W. CAVE. 

PRELIMINARY STATEMENT. 

There is a wide range of conditions under which profitable dairy 
animals can be produced. Satisfactory methods of feeding and car- 
ing for cows producing milk have become fairly well established, 
but methods of handling dairy heifers up to the time of freshening 
are not so well standardized. 

Many factors influence the development of a heifer into a profit- 
able dairy cow. One of the most important, probably, is the in- 
herent tendency t o  produce milk. It is perhaps this factor which 
causes some heifers to  become profitable cows, even when mistreated 
during the growing period and when they do not conform to  accepted 
standards of size and appearance a t  calving time. 

Other factors that may influence the value of a dairy heifer are: 
Feed, age a t  freshening, size of animal, and care of animal. All are 
closely associated and are influenced to some extent by the breed of 
the animal. The price of feeds will not only determine in part the 
kind of feed used, but also affect the amount used. Feed prices, 
therefore, are important factors in the development of dairy heifers. 

FINDINGS OF PREVIOUS INVESTIGATORS. 

That  there is a wide diversity of opinion regarding the handling of 
dairy heifers among breeders of dairy animals has been pointed out 
by Eckles 3 from information obtained through a questionnaire 
answered by 301 breeders. While these breeders would undoubtedly 
have agreed to certain generally accepted principles of feeding cows, 
there were wide differences of opinion as to the methods of feeding 
heifers. 

The factors that influence the development of dairy heifers are 
difficult to measure on account of the length of the growing period 
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and of the absence of definite standards of comparison. As a result 
of the questionnaire mentioned above, Eckles started investigations 
in 1906, which have been of great value in obtaining a definite 
knowledge of the factors influencing the growth of dairy heifers. 

His conclusions were that i t  is possible to influence the rate of 
growth, size when mature, and type, to some extent, by the liberality 
of the ration during the growing period and by the age a t  first 
calving. Within limits of variation, even far beyond the normal, 
the character of the ration with reference to  amount of nutrients 
supplied does not exert any appreciable effect upon the milking func- 
tions of the cow when mature. The age a t  first calving is a factor 
of some importance with reference to development of the milking 
functions of the cow. Calving a t  an extremely early age is detri- 
mental to the best development of the milking function, while noth- 
ing is gained by too great delay. 

Woll,4 of the California Agricultural Experiment Station, fed al-
falfa hay and green alfalfa to  dairy heifers beginning at one and 
one-half years of age. They were fed through two lactation periods 
and their growth, production, and calving records compared with 
those fed alfalfa hay, silage, and grain. The mixed ration supplied 
2.08 pounds digestible true protein and 15.4 therms of energy daily, 
while alfalfa supplied 2.05 pounds digestible true protein and 9.9 
therms energy daily. The heifers on the mixed ration gained more 
rapidly, were larger when they calved, and produced more butter- 
fat in the two lactation periods during which records were kept. 

Woll found no evidence to support the belief that there is any 
connection between an exclusive alfalfa diet and abortion or ster- 
ility. Haring, 5 of the California Agricultural Experiment Station, 
had previously investigated this question and likewise found no evi- 
dence against alfalfa. 

Foster and Latta,6 of the New Mexico Agricultural Experiment 
Station, compared alfalfa hay alone with alfalfa hay and grain for 
milk production for two 30-day periods. The cows fed grain pro- 
duced 13.7 per cent more milk, and made an average gain in weight 
of 171 pounds, as compared with a gain of 93 pounds per cow for 
those fed alfalfa hay alone. 
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Foster and Meek,7 of the New Mexico Agricultural Experiment 
Station, fed two groups of cows through four 25-day periods, using 
the reversal method to compare alfalfa and grain with alfalfa, silage, 
and grain. They concluded as a result of their experiment that “the 
addition of a 30-pound ration of corn silage to an alfalfa hay and 
grain ration made a saving of 30 per cent of the hay, but it did not 
reduce the cost of the ration. It required three tons of silage to re- 
place the one ton of alfalfa hay. Considering the hay a t  $10 per ton 
and the silage a t  $3.50 per ton, there was little difference in the cost 
of the two rations. But the milk production of the alfalfa ration 
was 4 per cent greater than that of the silage ration, and the butter 
production, 2.4 per cent greater.” 

I n  a few instances the experimental work herein reported may be 
comparable to the experimental work done by Eckles. One phase of 
the work herein reported may be analogous also to the work re- 
ported by Woll. 

PLAN OF EXPERIMENT. 

The experiment was started early in July, 1914, with four groups 
of grade Holstein heifers. The chief factors under consideration 
were: (1) The effect of the exclusive feeding of alfalfa hay, and 
alfalfa hay and corn silage on heifer development, and (2) a com- 
parison of the size and milk production of heifers calving at 24
months of age with those calving a t  30 months of age. 

Rations Fed.-The heifers were fed their mothers’ milk for the 
first week of their lives, after which they received herd milk for four 
weeks and were then gradually changed to skim milk. They were 
fed 16 pounds of skim milk daily up to the age of six months, when 
the feeding of milk was discontinued. 

The heifers in Lot I were fed alfalfa hay in addition to  the milk, 
beginning a t  two weeks of age, the amounts depending upon their 
appetite. After six months of age they received alfalfa hay ex- 
clusively. 

The heifers in Lot II were started on alfalfa hay a t  about the
same age as those in Lot I, and on silage as soon as they would eat 
it. However, until three months of age, they consumed but very 
little silage. The amount of silage eaten materially increased when 
they were taken from milk a t  six months of age. 

The heifers in Lots III and IV were started on alfalfa and grain 
a t  two weeks of age and were started on silage as soon as they would 
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eat it. Some of the calves ate silage a t  one month of age, but in 
most cases they were three to four months old before they ate i t  
readily. It was not until the skim milk was removed from the ra- 
tion that  they ate as much as two pounds per head per day. The 
grain mixture used was made up of 400 pounds of corn chop, 200 
pounds of wheat bran, and 100 pounds of old process linseed oil- 
meal. All lots were fed in a barn and turned into a dry lot during 
the day. 

Feed Records.-The amount of feed consumed by each animal 
was recorded. The alfalfa hay fed to each calf was weighed in 
amounts sufficient to last for several days and placed in a covered 
box to be fed as needed. The alfalfa hay was all ground before be-
ing fed. The grain for each calf was weighed out into buckets and 
the animals fed from the buckets. When the animals became older 
these feeds were weighed a t  each feeding, as were the silage and the 
milk fed. Any unused feed was weighed back. 

Composition of Feeds.-To determine the composition of the 
feeds used a six months’ composite of the alfalfa hay, linseed oil- 
meal, corn chop, bran, and of the entire grain mixture was taken. A
small amount of alfalfa for the composite was taken a t  the time of 
grinding the hay. A small amount of the other feeds was taken each 
time a batch of feed was mixed. 

Salt.-The animals had salt before them a t  all times, salt rolls 
or salt bricks being used for this purpose. 

Body Measurements.-In order to record the development of 
the animals they were measured soon after birth and for each month 
thereafter. The following measurements were taken: Height of 
withers, width of hip joints, width of pin bones, heart girth, and 
barrel girth. The measurements were made monthly. Two sets of 
animal calipers and a tape line were used to make the measure- 
ments. An average of three readings was taken, when the animal 
was in a normal posture, for each measurement. These measure- 
ments were taken as nearly as possible under the same conditions 
each time. After two measurements of the height of withers were 
made, the animal was moved and a third measurement taken. The 
measurements were reported in inches. 

Body Weights.-The animals mere weighed a t  birth and a t  the 
time of the monthly measurements. The monthly weights were re- 
corded on two successive days. In  case the two weights varied more 
than 20 pounds the animal was weighed again on the third day, the 
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average of the three being recorded as the weight for the month. 
All weights were taken a t  9 a. m. 

Experimental Notes.-In addition to the records noted above, 
any irregularities in the feed and management of the animals or in 
their condition were noted.

Feed Prices.-In tables where feed costs are given the following 
prices were used: Whole milk, 25 cents per gallon; skim milk, 40 
cents per hundred pounds ; grain mixture, $1.50 per hundred pounds; 
alfalfa hay, $10 per ton; corn silage, $3.50 per ton. 

Calving Periods.-It was planned to have the heifers calve as  
nearly as possible twelve months after the first calving, and to have 
them dry one and one-half to  two months. The heifers in Lots I,
II, and III were bred to  drop their first calves a t  30 months of age. 
The heifers in Lot IV were bred to  calve a t  24 months of age. 

Production Records.-The milk and fat  produced during the 
first ten months of each of two lactation periods were used as the 
basis for comparing the different lots. The milk was weighed a t  each 
milking. The per cent of butterfat was determined by taking a five- 
day composite sample near the middle of each month. At the end 
of the experimental period two representatives of each lot were 
placed in the regular herd and handled in a normal manner for one 
lactation period.

Photographs.-Photographs were taken of the calves soon after 
birth and at  six-month periods thereafter. They were taken with 
the camera a t  a fixed distance from the animal. This distance was 
determined by placing the animal so that the side next t o  the camera 
was on a line between two permanent stakes. 

Heifers Used.-The heifers used in this experiment were ob- 
tained from the grade Holstein cows in the college herd and from 
the grade Holstein cows in the dairy herd a t  the Fort Hays Branch 
Experiment Station. The heifers in the various lots were divided as 
nearly as possible on the basis of breeding and ancestral records. 
The numbers assigned to  each lot, their daily ration, their sires, 
dams, and dates of birth were as follows: 
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EXPERIMENTAL RESULTS. 
EFFECT OF RATION ON EARLY GROWTH AND DEVELOPMENT. 

Table I shows the amount of feed consumed by each animal and 
Table II the cost of feed consumed by each animal previous to 
calving. 

It will be noted that  the amount of whole and of skim milk given 
the animals after being taken from their dams was fairly constant, 
the average amount of whole milk ranging from 351.7 pounds in 
Lot IV to 367.7 pounds in Lot I, and the amount of skim milk from 
2,360 pounds in Lot I  to 2,449 pounds in Lot IV. There was a 
greater difference in the amount of alfalfa hay eaten, due to the fact 
that  not all of the lots received hay and silage. 

There was a slight difference in the feed consumed by Lots III
and IV during the first year, Lot IV having consumed slightly more 
skim milk, grain, and silage, but less hay. This difference in feed- 
ing was only temporary and may be due to a change in the feeder, 
as it  does not show up in the other lots, nor is i t  true of the second 
year of feeding for this lot. I n  fact, this lot is noticeably low in hay 
and high in silage during the second year. 

As would be expected, Lot I, on alfalfa hay alone, consumed more 
hay than any of the other lots, consuming, on the average, 12,918 
pounds of alfalfa hay. The quantity, however, is less than that  of 
alfalfa hay and silage consumed in Lot II.  The average consump- 
tion of hay and silage in Lot II is greater than for Lot III, but not 
sufficient to offset the 2,184.8 pounds of grain fed, on the average, in 
Lot III.  It appears that the total amount of feed fed during the 
second year increased with each succeeding group from Lot I to Lot 
IV. Since the animals in Lot IV were bred to calve a t  two years of 
age instead of 30 months, they were fed somewhat heavier as they 
approached calving. 

It will be noted that the cost of raising the heifers was lowest in 
Lot II, fed alfalfa hay and corn silage, and highest in Lot III, fed 
alfalfa hay, silage, and grain. The animals in Lot I, fed alfalfa 
hay exclusively, ranked second in cost of production. 

Table III gives the weight a t  birth, the weight a t  one year of age 
and a t  two years of age, the amount of weight gained during each 
year, the average daily gain, and the cost per pound of gain for each 
heifer. The gain in weight of the heifers up to one year of age was 
made a t  the lowest cost in Lot III and a t  the highest in Lot I, Lot
IV ranking second. During the second year the cost per pound of 
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gain was highest in Lot III, lowest in Lot II, followed by Lots IV
and I, respectively. 

Up to one year of age the gain in weight of the heifers and the 
average daily gain were less for Lot I than for the other lots. The 
animals in Lot III made the greatest gain in weight to one year of 
age and had the highest daily gain for this period. Lot IV was sec- 
ond and Lot II third. 

During the second year Lot IV made the greatest gain; Lot III,
second; Lot II, third; and Lot I the least gain. The fact that the 
animals in Lot IV were bred to calve a t  two years of age may ac- 
count for their advantages in weight for this period. 

The average birth weights of the heifers in the different lots 
varied but little, ranging from 86.2 pounds to 88.2 pounds. A differ- 
ence becomes apparent a t  the age of 6 months and this becomes 
more pronounced a t  18 and 24 months of age. After this age the in- 
fluence of gestation causes the weights to vary and apparently cuts 
down the differences among the lots. 

The average body measurements and weights of the heifers in 
each lot taken soon after birth and a t  approximately each six months 
thereafter are given in Table IV.

The heifers in Lot I developed much less rapidly than those in the 
other lots, especially those in Lots III and IV.  This is shown clearly 
by the differences in weight, heart girth, and barrel girth and to a
lesser degree by the height of withers, width of hips, and width of 
pin bones. At two years of age, for example, Lot I averaged 766.5
pounds per animal as compared with 802 pounds for Lot II, 1,014.6 
pounds for Lot III, and 1,076.4 pounds for Lot IV.  In all body 
measurements a t  this age Lot I ranked lowest or next to the lowest 
of the four lots. They appeared to be less thrifty than the other 
lots, and while their handling qualities indicated a thinner skin its 
condition was not as good as that for the other lots. 

Two typical animals from each lot are shown in figures 1 to 8.
Three pictures of each animal are shown, taken a t  approximately 6
months, 24 months, and 48 months of age. Figures 1 and 2 present 
representative animals from Lot I, fed on alfalfa hay alone. A t  48 
months of age the animals in this lot averaged 50.9 inches in height 
and 998 pounds in weight. Figures 3 and 4 present representative 
animals from Lot II, fed on alfalfa hay and silage. At 48 months 
of age the animals in this lot averaged 52.2 inches in height and 
1,037 pounds in weight. Figures 5 and 6 present representative ani- 
mals from Lot III, fed on alfalfa hay, silage, and grain. At 48
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months of age the animals in this lot averaged 53.4 inches in height 
and 1,161 pounds in weight. Figures 7 and 8 present representative 
animals from Lot IV, fed the same as those in Lot III but bred to 
calve a t  24 months of age. At 48 months of age the animals in this 
lot averaged 51.1 inches in height and 1,087 pounds in weight. 
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Eckles8 has found that heavy-fed heifers reached maturity at an
earlier age than those of the same age that received a lighter ration. 
This was also observed in comparing Lots I and III.   The heifers 
in Lot I  a t  24 months of age were 48.2 inches in height of withers 
and weighed 766.5 pounds, while the heifers in Lot I I I  a t  only 18 
months of age were 48.7 inches high a t  withers and weighed 800.2 
pounds. 

The animals in Lot IV, calving a t  24 months of age, seemed to 
reach a constant height and weight a t  an earlier age than in other 
lots. The only difference between Lots III and IV was the differ- 
ence in calving age, and the height measurements and weights show 
but little difference up to 36 months of age; but when mature the 
animals in Lot III were larger than the table of weights indicated. 

In comparing the lots as to body measurements a fair comparison 
can be made only up to 30 months of age, as  a t  36 months some of 
the animals had dropped out of some of the lots. 

There is but little variation in the height of withers for the first 
measurements of the various groups. At 6 months of age the differ- 
ence is still slight, but from 6 to  24 months of age the growth is 
rapid and a difference shows up among the various groups. At 48 
months of age the growth as indicated by the height of withers be- 
comes quite constant in all the lots with the exception of Lot IV. I n  
this lot the growth in height becomes quite constant a t  30 months 
of age. 

Lot III showed the greatest development as indicated by heights 
of withers, while Lot I showed the least. The widest variation 
shown was 2.9 inches between Lots I and I I I  a t  18 months of age. 
Relatively small variations were shown between Lots I and II and 
between Lots III and IV.  This may be observed by comparing 
figures 1 and 2 with 3 and 4 and figures 5 and 6 with 7 and 8.

A difference in the heart girths of the animals in the various 
groups is also evident, the heart girth in Lot III increasing notice- 
ably faster than in the other lots. The increase in the size of the 
heart girth follows quite closely the trend of the height of withers 
and body weight. 

In barrel girth the measurements are very irregular in all groups. 
The heifers in Lots III and IV show a greater barrel girth up to 24
months of age, but after that age there is no consistent difference 
among the lots. 
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I n  the width of hips there is apparently a difference between 6 and 
36 months of age in that Lots III and IV have wider hips than the 
other lots. 

The width of the pin bones is quite irregular, but the measure- 
ments indicate that Lot III has the widest pin bones, followed by 
Lots II, IV, and I in the order named. 

Eckles9 in his studies with growing heifers used 21 body measure- 
ments on each animal, monthly. After studying the data on a large 
number of heifers he decided that the height of withers served as 
well as any other measurement as an index to skeleton growth. The 
results obtained in this experiment seem to indicate that the height 
of withers along with the weight of the animals is the best index in 
determining growth. 

EFFECT OF RATION ON OFFSPRING. 

The weight of the calves from the experimental heifers, together 
with the weight of the dams a t  calving time, is given in Table V.   It
will be noted that the heifers in Lot I weighed less a t  calving time 
than those in the other three lots. Those in Lot III were heaviest, 
followed by Lots IV and II in the order named. This relation holds 
true for both the first and second calvings. 

It is quite apparent that the calves produced by the heifers in Lot 
I, on alfalfa alone, were noticeably smaller than the calves produced 
by the heifers in the other lots. The largest calves were produced 
by Lot III, but the difference between Lots II, III, and IV is prob- 
ably less than the experimental error. 

I n  all lots the average weight of the second calf was greater than
the first, but in almost every case the percentage weight of the calf, 
based on the weight of the dam, was greatest for the first calf. The 
exception to this is the average weight of the second calves for the 
heifers in Lot III.  This probably can be accounted for by the fact 
that the first calves in Lot III consisted of four heifers and one bull, 
whereas the second calving in Lot III was made up of three bulls 
and one heifer. The average percentage weights of the calves ap- 
pear to decline with succeeding calves. 

EFFECT OF THE RATION ON THE PRODUCTION OF MILK AND BUTTERFAT.

I n  Table VI are given the age a t  calving and the 10 months’ 
production of each of the animals for the first and second lacta- 
tion periods. 

There was a slight deviation from the plan regarding age of 
calving as indicated in the table. The variations, however, are not 

Communications IET


IET n/a




IET n/a




IET n/a




great, The average time between calving periods for all the lots 
was 15.5 months instead of 1 2  months as originally planned. The 
alfalfa heifers had the lowest average production of any of the lots 
for both lactation periods, the average butterfat production being 
150 pounds for the first ten months’ lactation and also 150 pounds 
for the second lactation. The production for the second lactation 
period was slightly higher in Lots II and IV, and lower in Lot III,
than for the first lactation period. The reduction in Lot III, how- 
ever, is undoubtedly due to the production of animal No. 71, which 
for some reason produced considerably lower in her second lacta- 
tion than in the first. For the two lactation periods i t  will be no- 
ticed that Lots I and II are both lower than Lot III, which is 
probably the most nearly normal of all lots. Lot IV has the high- 
est production record. 

During both lactation periods heifer No. 81 in Lot IV produced 
much higher than any of the others in this experiment. The elim- 
ination of her record, however, does not affect the relative standing 
of the lots to any material extent, although it does make the dif- 
ference between Lots III and IV less pronounced, and for the first 
lactation period the average butterfat production for Lot IV is
made less by one pound than the average for Lot III.

The production for Lot IV during the second lactation was 
somewhat higher than for Lot III but was not sufficient to war- 
rant the extra, amount of feed consumed, as shown in Table VII.
In comparing the feed consumed during the second lactation with 
that consumed during the first lactation i t  will be seen that the 
average consumption of feed is greater for all the lots during the 
second lactation. 
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During the first 10 months’ lactation the heifers in Lot I consumed 
on an average 8,983 pounds of alfalfa hay, or an average daily con- 
sumption of practically 30 pounds. One of the heifers consumed as 
high as  45 pounds of alfalfa hay per day and averaged 39 pounds 
per day during the ten-month lactation period. 
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The feed cost per pound of butterfat during the first lactation 
period, as shown by Table VIII, was 29.9 cents for Lot I, 24.2 cents
for Lot II, 23.7 cents for Lot III, and 21.1 cents for Lot IV. Thus 
Lots I and II, although showing a lower feed cost than the others, 
produced butterfat a t  a higher cost per pound. A similar difference 
may be noted when the feed cost per hundred pounds of milk is 
considered. The cost per pound of butterfat was highest with the 
alfalfa-fed heifers and the return for milk above feed cost lowest 
for these heifers. 

For the second lactation period the average feed cost, and the 
average cost per pound of butterfat are in the same relative posi- 
tion as for the first lactation period. It is interesting to note, how- 
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ever, that the average feed cost per pound of butterfat is higher in 
all lots during the second period than during the first. I n  Lot I
this difference is 1.9 cents; Lot II, 3.3 cents; Lot III, 3.7 cents; and 
in Lot IV, 4.1 cents. This may be accounted for by the fact that the 
animals were in better condition -a t  first calving than a t  second 
calving. 

While the animals in Lot IV were smaller than those in Lot III
and were perhaps less desirable for that reason, i t  appears (Table 
VI) that their producing ability had not been sacrificed on account 
of size. The animals in Lot IV had a slightly higher fat  production 
in both lactation periods than did those in Lot III.  This differ- 
ence, however, in favor of Lot IV should not be attributed to the 
early calving. It was mentioned in the discussion of the records 
of the different lots that heifer No. 81 in Lot IV was an exception- 
ally high producer. With her record excluded the average pro- 
duction of the butterfat for Lot IV is reduced to 229 pounds, or 
practically the same as Lot III.  In the second lactation, however, 
the exclusion of her record does not change the standing of the lot. 

The animals in Lot I during the first ten months’ lactation aver- 
aged 13 pounds of 3.7 per cent milk per day. As mentioned above, 
the average daily consumption of hay was 30 pounds. That this 
was a very liberal feeding can be seen when the requirements for 
an 850-pound animal producing 13 pounds of 4 per cent milk per 
day are compared with the crude protein and energy value of the 
food furnished10 by their ration. These items are as follows: 

The average total protein and energy in the feed furnished the 
animals in Lot I for the first lactation period were more than the 
protein and energy supplied to the animals in Lot III. These fig-
ures are as follows: 

That the animals in Lot II were fed adequately for their pro- 
duction is shown by the following comparison based upon their 
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average daily production of 15 pounds of 3.5 per cent milk and 
daily food consumption of 13.6 pounds of alfalfa hay and 32
pounds of corn silage: 

The production of Lot II was slightly higher than the produc- 
tion of Lot I, but the difference was very slight, and.it would seem 
that both lots were limited in some factor that was essential for
high production. It is possible that the heifers in Lot I were lim- 
ited on account of net energy. The fact that they were furnished 
only sufficient net energy for the amount of milk they produced 
may mean that the energy furnished was a limiting factor in pro- 
duction. In Lot II the heifers’ inability to consume sufficient 
roughage was perhaps the limiting factor in production.

Table IX gives the average digestible crude protein and net 
energy value furnished the animals in each lot during the first 
two years of growth and during the two lactation periods. 

The estimates given in Table IX are based on Armsby’s tables 
on the use of energy values as given in bulletin 459 previously re- 
ferred to. The most apparent fact brought out in this table is that  
the animals in Lot I received a ration high in protein a t  all times. 
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Lot I is low in energy, but this is not so apparent during growth 
as during milk production. 

Eckles 11 concluded after wintering dairy heifers on alfalfa hay 
alone that this ration did not furnish sufficient energy for satis- 
factory growth. 

EFFECT OF THE RATION ON SEXUAL MATURITY. 

It was planned to determine the effect of the different rations 
on sexual maturity, but this was overlooked in the early part of 
the experiment and i t  was not until some of the animals were of 
breeding age that this matter was given careful attention. Rec- 
ords are available for only 18 of the 24 animals started on the ex- 
periment, and i t  is possible that in some cases the first period of 
heat was not noted. 

The data a t  hand can be summarized as follows: 

The youngest age at  which an animal came in heat was 10
months, in Lot III; and the oldest age was 21 months, in Lot I.
Three animals in Lot III and one animal in Lot IV came in heat 
before 12 months of age. These figures seem to substantiate the 
genera1 opinion that well-fed animals reach sexual maturity earlier 
than poorly fed animals. 

EFFECT OF RATION ON REPRODUCTION. 

I n  the alfalfa districts of the western states it is a common prac- 
tice to feed nothing but alfalfa to dairy animals. This alfalfa may 
be in the form of alfalfa hay or alfalfa pasture, but is generally a 
combination of the two. In  some of the alfalfa districts referred 
to some difficulty was encountered in getting dairy animals to breed 
regularly, and this was eventually checked up to the alfalfa feed- 
ing. I n  Kansas alfalfa is often considered as the best and cheapest 
feed for dairy cows, and is sometimes used to the exclusion of 
other feeds. 

To study the influence of alfalfa feeding upon the breeding rec- 
ords of the heifers the following data have been assembled, which 
give the total number of times the animals in each lot were bred: 
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These figures indicate that  there was no more difficulty in getting 
the animals in Lot I safely with calf than the animals in the other 
lots. I n  fact there was less trouble than indicated by the above 
table. One animal in Lot I, No. 56, was bred six times, while the 
other animals in this lot were bred but once. When No. 56 was 
bred for her second calf one service was sufficient. During the 
process of the experiment one animal from Lot III, No. 73, and one 
from Lot IV, No. 85, were sold as nonbreeders. None of the ani- 
mals aborted. 

The results of this experiment indicate that  there is no injurious 
influence upon reproduction from feeding alfalfa exclusively. 

EFFECT OF THE RATION ON FINAL GROWTH AND MILK-PRODUCING 
CAPACITY. 

At the end of their second lactation two animals from each lot 
were placed in the milking herd where they received a ration of al- 
falfa hay, silage, and grain and some pasture. The animals used 
were Nos. 53, 56, 60, 61, 75, 76, 81, and 86.  Of these Nos. 60,76, and 
86 were not used in the comparison. Table X gives the weights and 
measurements on the animals used in this comparison a t  the close of 
the experiment and a t  the close of the third lactation period. 
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All the animals a t  the end of the experiment, when they were 
approximately five years of age, seemed to have attained about their 
maximum growth, as one year in the herd on full feed resulted in 
only a slight increase in size. However, there was a marked in- 
crease in weight, especially in the animals fed alfalfa alone. These 
animals showed an average gain in weight of 203 pounds, and the 
animal fed on alfalfa and silage a gain of 86 pounds. Animals Nos.
75 and 81, the representatives of Lots III and IV, respectively, did 
not show any marked gain in weight. The height of withers of No. 
53 increased somewhat but the height of withers for No. 56 did not 
change. The width of hip increased for both cows, as did the heart 
girth and barrel girth. It is possible that  these measurements may 
have been influenced somewhat by additional flesh on the animals 
gained after being put into the milking herd. 

The production of the above animals during the second lactation 
period under experimental conditions compared with the third lac- 
tation period in the milking herd, is given in the following tabu- 
lation : 
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The milk and butterfat production of all animals except No. 75 
from Lot III showed an increase as compared with the second lac- 
tation period. The increase was especially great for animals No. 53 
and No. 56 from Lot I, which had previously been fed alfalfa hay 
alone. The average increase in production for these two cows was 
3,841 pounds of milk and 137 pounds of butterfat. The increase for 
No. 61 from Lot II was 1,086 pounds of milk and 39 pounds of 
butterfat. The production of No. 61 was low, and i t  is possible that 
this cow was fed close to  her capacity on alfalfa hay and silage. 
Animal No. 75 from Lot III showed a slight decrease during the 
third lactation period, while No. 81 in Lot IV showed a slight in- 
crease. This would indicate that  these animals were fed quite close 
to their requirements when in the experiment. 

Table XI gives the average of all the chemical analyses of the 
various feeds fed during the experiment. 
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