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INTRODUCTION.

It is startling fact that each year in New
Zealand, the digestible protein lost for humen consumption
through the inefficient conversion of dairy by—products
into pigment, is epproximately twice the total annual output
of protein in lamb and cheese; and the food energy lost
nearly equals the energy in these two commodities (Filmer 1944).
Though a proportion of the loss is through the associsted
‘feeding of coarse grain and meat meal, and also some from
whey, the great majority arises from the feeding of skim milk
and buttermilk which are of immediate human nutritional
significance.

The case for making these high quality foods
directly available for human consumption is strong, despite
any repercussions on the pig industry and notwithstanding
such economic considerations as secure markets. In order
to do so it is obvious that the raw materials must be
processed to reduce bulk and improve keeping quality for
transportation, The utilisation in this way of skim milk
is set back by the considerable problem of its collection
from the cream supplying farms, though it mey be easier where
the density of these in an area is high. 8ince the butter-~
milk is produced at the dalry factory, this difficulty does
not epply.

For many years the United States has dried butter-
milk until now sbout 30% of the total creamery output is used
in this wey (Hunziker 1946J, production of dried buttermilk
having remained fairly steady during the past fifteen years
or so at about sixty-six million pounds per annum (Cronshaw

1947). Much of this is made from sour cream, being thus

used elmost exclusively for animal feeding, notably hens end
pigs. In New Zealand, however, the buttermilk is mostly
derived from sweet cream. .

Within the last few months (1949) the British
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Ministry of Food has entered into a six year contract (with
errangements for its renewal) with the New Zealand Dairy
Products Marketing Commission for the supply of dried
buttermilk powder, the first year's price being £60 per ton.
It is to be hoped that this is only e start in the more
enlightened use of dairy by-products, for 75% of all milk
produced 1is used in butter manufacture, and only about
one-tenth of. this by volume; conteining comperatively little

of the non-fatty solids, comes to the factories as cream.

Until this contract, New Zealand has annuelly been
producing about thirty thousand tons of preserved milks
(. 2. Dairy Board 1948) of which 80% has been condensed or
evaporated. The emount available for animal feeding has been
smell being mostly lactose mother liguor (not included in-the
above), and a few factorlies have been supplying dried butter-
milk at the cost of threepence a pound. Now, W®ecause of the

overseas demand, this price has risen to sevenpence
(approximetely £60 per ton). However, not all the export
production will be suitaeble for humen consumption. McDowall
(1946) states that in the case of a butter factory with an
output of two hundred tons of the dried materisl, sebout one
hundred and fifty tons might be suitable. Whether or not
this is unduly pessimistic from the factory's point of view,
it does indicate that there will be fair supplies for stock
feeding, and these should not be sold for the full price.

The particular interest to New Zealand farmers
lies mueh in the use of the dried buttermilk for calf feeding
on farms supplying cheese factories,'condensories or town
milk, The problem in stiiking a balence between growing
good calves, yet feeding the minimum quantity of whole milk
is considerable, although it is met in some cases by letting
calves out for rearing, or in lesser degree by feeding meals.

But the possibility of a good, reasonably priced, supply of

‘dried buttermilk, found to be of value in caelf rearing,
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until two weeks of age, and then chsnged them to condensed/
buttermilk during the following two weeks; after this
condensed bgttermilk only was fed along with alfalfé hay
and a grain mixture. The enimals made daily gainé of
1.3 - 1.6 1b. until they were four to six months old, being
fed 11 1b. per day of the condensed buttermilk initially,
increasi ng to 4 1b. per day at three months. He noted that
the calves were not subject to scouring as often as occurred
with skim milk feeding.

Rogers Johnson and Albery (1926) have developed
a method of preparing a condensed buttermilk with good
keeping qualities, in which a culture éf streptococcus and
a mycoderm is used to develop an acidity sufficient to
prevent growth of micro-orgenisms, the acid buttermilk then
being condensed in a vacuum pan to eppromimately one third
its volume. The feeding value of the buttermilk is reduced
since much of the lactose is reduced to lactic écid, as shown

by the following figures on composition (Hunziker 1935).

Total solids 26.00 ~ 32.70%
Pat 1.00 - 2. 60
Protein 9,00 - 11.85
Lactose 3.96 =~ 12.00
Ash 1.70 - 7:81
Lactic acid 4e30 - 6. 19
Water 6%.30 -~ 75.00

The packaging and transport costs of this bulky
and acid 1iqpid. - requiring wooden barrels - are high,
but despite these and other disadvantages, large quantities
are produced in the United States, being known as "semi-solid"
buttermilk. |

Rupel (1929) found this product fairly satisfactory
for calf rearing, but less economical  than skim milk. An
experiment at the Idaho station (1929) agreed on this point;
it was found difficult to change a group of four celves from
.swaet milk to semi-solid buttermilk, the animels being less
thrifty than those skim-fed. They also scoured until they
begen to eat quantities of hay and grein.

Morrison snd Rupel (1926) fed semi-solid buttermilk
A
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Puttermilk powder has elso been fed dry:; Lindsey

(1929) found that in young calves it produced



almost the same rate of gain as skim milk powder, It was

more economical, but not asg palatable when first fed as the
skim milk powder, and in some cases had & decided lexative

effect.

In another experiment (Idaho, 1931) a group of
Holstein calves was fed whole milk for two weeks, changed
over to dried buttermilk solution during the third week and
received twelve pounds of the solution daily dufing the
fourth and fifth weeks. During the sixth week they were
changed to a dry grein ration containing one third: dried
buttermilk powder amd were also given alfalfa hay. From
four to six months of age they were fed the alfalfa hay and
grain mixture but without the buttermilk powder. A second
group of calves was fed in the same manner except that up to
four months of age they were given no buttermilk, but
received a minimum of twelve 1b. skim daily. Both at four
and six months this latter group was considerably heavier
and taller, (113% of “"normal" weight as compared to 90% for
the former at six months) and was also sleeker and thriftier
in appearance.

Though buttermilk powder fed dry may not give
quite as good results a&s when reconstituted, bearing in mind
the drawbacks of this and the other experiments -~ the
gsmall number of animals used ~ it can be said that
reconstituted buttermilk powder under the various experimental
conditions has not given very different results in calf
rearing from the fresh material, or indeed from skim milk.
Semi-gsolid or condensed buttermilk eppears to be slightly
legs valuable, 1arge1& owing to its acidity.

There are no experiments reported that are
sﬁrictly comparable with that on level of feeding here
conducted. Where trials of similar-intent are described,
the ealves on the larger ration, as would be expected,

showed the greater growth. Thus Woodwerd (1923) fed eelves
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were all non-significant end were ignored, but seasonal
effects over the five years were marked. The variance s?

for each year was calculated with the corresponding number

of degrees of freedom N;, and the variance between calves

within seasons -~ 82 - found
2 2
Z2N;

This gave a figure of 537.2 1b. and thence &
standard deviation of 23.2 1h.

In Table 1l are given the required numbers of
calves and weight differences. These figures are plotted in
Greph 1. (See page 13).

The value for the standerd deviation and thence
weight differences required mey be enhanced somewhat by
slight intraseason treatment differences, and possibly by
breed effects, but the magnitude of this error is uncertain
and is unlikely greatly to.-affect the figures and general
conclusion that numbers in each group are required to be
- large. Accordingly it was decided to include such pedigree
female Friesian calves as became available, in addition to
pedigree female Jerseys.

Further, rathef than reduce group size by including
a third treatment, that is by feeding buttermilk at two levels,
a simple factorial design was employed, both skim and butter-
milk being fed at 10% or 15% of body weight levels, choice of
levels being guided by the éxperience of previous Dairy
Research Institute calf experiments. |

It was decided to feed the reconstituted
buttermilk on an equal energy basis with skim milk. From an
eanalysis of each, givén later, it was found that this was very
nearly achieved by mixing each pound of the buttermilk powder
with 9 1b, water, which incidentally was also feeding on an

equal "total solids" basis.
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Pounds difference in bodyweight between groups
of calves at twenty weeks of age, required for

gsignificance.
Number of celves 5% level 1% level :
in each group. . : :
, 1
2 46, 4 62.6 i
3 37.9 5l.1 :
4 32. 8 44,3 |
5 29. 3 39. 6 i
6 26. 8 36.2 :
7 24,8 33.5 ;
8 23, 2 Bl. 3 g
9 21.9 29.5 ;
10 20. 8 ' 28.0 g
11 19.8 26.7 j
12 18.9 . 25.6 |
13 18.2 24.6 |
14 17.5 23,7 i
15 16.9 22.9 [
16 16.4 - 22.1 |
e 1 15.9 21. 6
"18 15.5 20. 9
19 15.1 20. 3
20 14. 7 ' 19.8
25 13.1 A% F
30 12.0 - 16. 2
35 11.1 ) 15.0
40 ' 10. 4 14.0
45 9.8 13. 2
50 9.3 12. 56
: %
GRAPH 1

1 j/s/ LEVEL

'S IN EACH GROUP




MANAGEMENT OF THE EXPERIMENTAL, ANTMALS AND METHODS OF FEEDING.

Calves born from July 17th onwards were obtained
from Massey College Parm No.l shed at around 24-48 hours of
gge, having been with their dams until that time, and taken
over to the D.R.I. farm where they were weighed immediately
and then turned into g paddock. Healthy calves were housed
at night only during their first few days of life, and
usually only if the weather was too gsevere, cold rain for
example, or if their weekly weight gain was small. Other-
wise the animals were at grass all the while.

Feeding was carried out in the new D,R.I. calf
bail, times of feeding being kept as regular as possible at

about 6.45 a.m. and 4. 30.p.m A few of the youngest and
weakest calves were fed three times daily for a short period,
All buckets and other utensils used in the feeding were
rinsed and given a hot chlorine wash after every feed.

Colostrum was given to the newborn calf for two
to three more days, after which herd milk (Jersey) diluted
with water so as to bring the butterfat test to about 4% was
fed at the rate of 10% of body weight rising to around 12%
in the third and fourth weeks of 1life.

Weter was added to the milk not so much in order to
reduce the fat content - much has been said on the
"richness" of Jersey milk and its possible unsuitability for
calves, but virtually no definite experimental evidence is
evailable = but rather to facilitate curd digestioh. ‘
Milk fed only twice or even three times daily to calves tends
to form a dense curd, some of which may remain undigested
at the next feed and form a nucleus for increasing hard lumps.
Thus Sheehy (1934) observed that calves receiving from eight
to ten pints of milk a day at two weeks old (slightly more
than 10% of body weight) were showing symptoms.of digestive
disturbénces. A post-mortem examination showed that a large,

hard and cheesy lump of milk curd, resistant to the digestive
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few times before weighing out to the calves.

During the first six weeks of the experiment,
the calves were grazed oanairy Research Insgitute property,
but thereafter on College ferm paddocks on a rotational
system -~ one paddock for a morning and evening grazing -
paddocks 2y 4, '8, 104 115125 14 end 15 being inéluded.
The quality of the grass was at all times good.

On reaching twenty weeks of age the experimental
feeding period terminated, and the calves were then either
weaned or returned to the College No.l shed for sgome further

feeding.

ALLOCATION TO TREATMENT AND COLLECTION OF
DATA.

Further exemination of the Dairy Research Institute
deta on calf weights revealed the correlations given in
Tablellll, calculated on calves within years to reduce

" geasonal effects.

TABLE 111

Correlations derived from D.R.I. calf growth
data.

No. Correlation Value for
of coefficient significance

cal- r at 1% level
ves. :
Weight at 4 weeks : weight
: gt 20 weeks 91 +0. 745 +0. 283
Weight at birth » 'weight
at 20 weeks 60  +0.620 +0. 354
Galin in wt. birth :
to 4 weeks :wedight
et 20 weeks 60 = +0.582 +0. 364
Weight ‘et 4 weeks : galn in wt,
4 to 20 wks. 91 +0.406 +0. 283
Weight at birth : ‘gain in wt.
4 to 20 wks. 60 +0.342 +0. 364
Gain in wt. birth
to 4 weeks ¢ gain in wt.
4 to 20 wks. 60  +0.356 +0. 364

With two exceptions, the correlation coefficients
were easily significant at the 1% level, and were used as

eriteria in the initial peiring of the experimental calves
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within breeds in order to increase the uniformity of blocks,
and in the following order of attention.

(1) Weight at twenty weeks, the figure on which
the relative value of the experimental treatments was to be
Judged, was found to be most closely correlated to weight
at four weeks. Calves having similar fouf week's weightd
(estimated from previous weight gains and the three week's
weights) were paired together. A

(2) 1In order that any fluctuetions in the weather
or the grass supply should affect the calves within a block at
approximetely the same age and stage of growth, pairing by
the first criterion was subject to the limitation that the
calves should be born as near together as possiblé.

(3) The age of dam was taken into account in
that when possible calves out of heifers were paired together.
Bekles (1919) has found that calves produced b& immature cows,
two to four years of age, are émaller than those from mature
cows as did Knaepp, Lembert and Black (1940). Hammond (1944)
has suggested that this effect is explicaeble on the theory
of partition of nutrients between the different maternal
tissues, thils being déterm;ned by their metabolic rates. In
the young mother the metabolic rate, and thus competition
of the maternal tissue for nutrients would be greater.
Pairing on age of dam was considered only a minor point, it
was already teken care of to some extent by pairing at four-
week's weight.

(4) Also as a minor point, pairing by sire was
considered. Tyler, Chapmen and Dickerson (1947) studying
Holstein-Friesien cattle found variation between sires in the
birth weight of_their offspring.

A coin was then tossed between two similar pairs
of calves, one pair being thus allocated to skim milk feeding,
énd the other to buttermilk. To decide which calf in a pair

was to receive the 10% level of feeding, and which the 15%
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for twoodays, and finally 1 g. per 20 1lb. body weight per
day forbtwo days. Wise and Coarsey (1945) found this
drug efficacious in lowering calf mortelity from infectious
calf scours; 1in this experiment the effect was not clear
cut owing to other, concurrent, treatments. In two cases
sulphaguanidine did not have beneficial effects and the
calves died, one at the age of twenty-two days having scoured
with some blood for eight days, and the other at fifteen
days having blood scoured for six days.
Sulphathalidine, also very sparingly absérbed
from the alimentary tract (Scheidy 1940), end found more

useful then sulphaguanidine for the treatment of bacterial

intestinal infections (Udall 1946, Bdmonds 1949), weas twice
used. Dosage rate was 1 g. per 15 1lb. live weight initially,
followed by six doses at eight-hourly intervals of 1 g. per
30" 1b. body weight, and finally six doses of 1 g. per

50 1b. body weight. In both cases the treatment was
effective.

In Table ¥V are scours data on calves that later
partook in the experiment (see page 21).

In addition during the experimental feeding, some
calves at ages ranging from eight to fourteen weeks were
"loose" in théir faeces for varying periods and their feed
was reduced for a few meals. This especially applied to

Priesian No, 57 and Jersey No.20 - Dboth on 15% skim milk

treatment, and also to Friesian No.6 and Jersey No.lO on
the same treatment. On the 15% buttermilk treatment,
Friesian No.63 and Jersey Nb.57‘were most affected but less
so than Jersey No.20 or Friesian No.57. Also affected were
Jerseys 34 and 69. The only "10%" fed calves that were
"loose" were the Friesians 26 énd>51 - both on skim milk -
and then only for a short time.

One calf - Jersey 86 -~ showed a continual

. tendency to bloat but the tympany was reduced by the
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administration of a tablespoonful of sodium bicarbonate in
warm water and by exercise, However, at the age of ten

weeks this animel died from bloat despite this treatment

and rumen puncture. The rumen contents were a frothy mass

of grass. Several other calves occasionally showed tendencies

to bloat, but without serious conseguences

TABLE V.
Scours record of the experimental
calves.
Calf Age at  No. of Treatment ' Remarks

ear mark scouring days
(days)  scouring

Friegian :
57 4 - Sulphathalidine Fraternal twins.
63 4 - Sulphathalidine Faeces firm, but
: containing blood
for 2-3 days.
and 19 3 Sulphaguanidine ’ ;
65 6 3 Starvation NMutritional scourt
Jersey .
12 20 4 Sulphaguanidine
20 8 6 Sulphaguanidine Blood in faeces.
35 14 3 Starvation
36 19 2 Starvation
44 11 3 Starvation
50 14 5 Sulphaguanidine Blood in faeces.
82 7 4 Sulphaguanidine Blood in faeces.
and 13 2 Sulphathalidine
and 42 4 Starvation
48 bl 2 Starvation Nutritional scours
89 42 4 Starvation Nutritional scour:
93 29 4 Starvation Nutritional scour:
103 21 2 Starvation Nutritional scour:

S P

Jerseys 35 and 69, both at around eight weeks old,
showed signs of severe stomach ache. The animals were
given 1 oz of Epsom salts in water, and starved for the one
feed. Recovery was rapid and complete.

Jersey 55 beceme lame and at four weeks of age
was found to have footrot. Rather than inject (the sodium
salt), sulphathiazole was given in massive dose by mouth -~

fourteen + g. tablets, followed by four doses of seven

tablets. A sulphenilamide ointment was applied directly.



Recovery was rapid.

At ten weeks of age, Friesians 26 and 51 were
observed to be passing urine tinged red. A drench of
linseed oil and turpentine was given; the urine was normal
at the nexf feed. Later, Priesien 64 at nine weeks of age,
had a much more serious attack. Urine of a definite and
fairly deep red colour wes continually being passed.
Unfortunately during drenching some of the mixture entered
the lungs and caused distress; the calf was kept in a pen
ovérnight during which time it died. Post mortem examination
showed some lung congestion and a&lso nephritis,

Two calves died from unknown causes. Jergsey 67
developed a peculiar dry necrosis of the whole skin. No
satisfactory diagnosis was obtained; veterinary examination
revealed no skin parasites. Todine deficiency was
considered a possibility and Lugol's solution was given in
the milk (and to all the other caelves; 1 oz per day for a
week, then I oz per day for three weeks) without any
improvement in corddition. This animal was withdrawn from
the experiment and later killed.

Jersey 20 at four months o0ld lost interest in
food and had to be coaxed into drinking. Death occurred
five days later after considerable loss of condition. Post
mortem examination revealed very large kidneys showing
nephritis as the chief abnormality.

As noted, the calves were grazed rotationally on
eight paddocks of the Dairy FParm. For part of the time
some of these were shut for sileage making which shortenéd
the period of the rotationy; and also grazing was fitted in
with other groups of stock from the College No.l shed. A
1little trouble was experienced with lungworms (Dictyocaulus
sp. ), and the calves were each given 1 oz of phenothiazine

in water on November 12th and again on December 3rd so as

to prevent further migration from the stomach. In order
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to lengthen the rotation it might have been ad¥¥sable to
graze each paddock for two whole days rumning insteaed of one
day and night only as was usuelly the case.

Calves were dusted with Derris powder ageinst
lice on two or three occasions, two dustings at ten-day
intervals being given.

Calves were dehorned with caustic potash at an
early age. The operation was uneventful.

Without a doubt, the Jersey calves were'much more

prone to ell types of sickness than the Priesiens who ‘

proved mueh easier to rear.

RESULTS.

The weights and heights of each animal week by
week are appended in tables. The figures are plotted in
graphs TI to VII inclusive. '

Initially, enimals were so arrenged that ﬁhere
were equal numbers of each breed in each treatment group,
and with the two "spare" FPriesians fed as a skim-buttermilk

comparison at the 156% level. Unfortunately as the trial

*

proceeded some calves, for reasons detailed in the previous-
section, had to be excluded, meking the subclass numbers
unegqual. An asnalysis of variance has been made of the
weights end heights of enimals forming complete blocks at

dlfferent ages. .

e.g. Analysis of variance, glix weeks weights.

Source of Degrees of Sum of  Mean F Significant

Variation Freedom Squeres - Sguare

Blocks 7 18700 ol :
1 50 650 Non~gignlfican

52321 1 250 260 4.25. . Nop=gignificant

Interaction & 2 2 Non-gignificant

Error 21 1241 59 )

Total 31 21243

(Value of P for significance at 5% level = 4.32)
g = "7, T:1b, Coefficient of wariation = 8.3%



TABIE Vi

Summarised results of anslyses of calf weighits.

Age Number of |Number of . o os
{(weeks) calves in [ Friesians Trestment means {1b.) Significance
each mean |included -
in each
mean '
S Em
15% log Skim | Butter- ,
o # zilk mi 1k (1b.) Level Feed

4 16 4 785 77481 7946 7648 1.53% HeSe FaSe
8 16 4 111.9 | 102.9|107.7 | 107.1 2.20 15% > 104 | .8,
12 12 2 151.8 | 136.0 142.6 | 145.2 3.67 150 > 104 H.S.
16 10 2 197.3 | 179.1.187.3 | 189.1 5.31 15% > 108~ | mW.s.
20 10 2 242.9 | 221.0 230.6 | 233.3 6451 156 > 10%> | NeSe

At no time was the feed-level interaction significant.

XxSignifieanﬁ at 1% level

“significant at 5% level

In the sbove analyses, all coefficients of variation approximated ta 8.

wﬁa_



TABLE VIL

Summzrised resulis of analyses of calf heighis.

Age Number of | No. of
{(weeks) | calves in | Friesians Treatment means {inches) Significence
each mean included in
each mean
S E |
15% 10% Skim | Butter- » !
: milk milk (inches) Level Feed
16 4 27.4 | 27.3 | 27.3 | 27.4 0.19 N.8. N.S. ;3
Ul
16 4 29.6 | 29.2 | 29.6 | 29.2 ©.23 N.S. K.S. i
12 12 2 32.1 31.0 31.6 31.5 0.26 156> J.o%x N.8.
16 10 2 34.1 33.4 33.8 34.0 0.37 K.8., K.8.
20 10 2 36.2 | 35.1 | 35.7 | 35.6 0.31 15%> 108 N.S.

1 Significant at 5% level.
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the mean maximum and mean minimum temperatures over the

same periods as rainfall.

Housing calves for the first few days of life
is advisable during poor weather conditions, especiaglly
when there 1is little shelter in the paddocks.

Taeble X111l

Weekly weight gains of the
experimental calves.

Week ending Weekly weight gains 1b.
Jerseys Friesians

No. calves 1b. No. calves Lb.

Aug. 6 3 7.3 o 7.3
13 9 Be 1 v 11.6
20 13 0.4 7 6.0
27 18 4,6 8 9. 8

Sepb. 3 19 7.2 10 9.5
10 22 3. 0 10 7. 2

17 23 TeT 10 11.9

24 24 6.2 10 9.8

Oct. 1 26 3.7 10 76
8 26 7.2 10 14.6

15 ' 26 4.7 10 11.2
22 25 10.3 | 10 15.9

29 25 6.0 9 12.6
Nov. 5 26 8.0 9 15.0
12 23 7.6 9 14.5

19 23 8.7 9 12.8
26 23 9.0 9 14. 3

Dec. 3 23 10.0 9 18. 3
10 22 3.6 9 6.0
17 20 18.1 5 20. 2

24 20 10. 5 5 17.6
31 20 1%: 5 4 19. 5
Jan. 7 11 6.2 2 17.0
14 8 9.6 2 9.5

21 8 4,6 - -

28 3 26. 6 - -

In‘connection with height at withers, there are
certain points that should be noted. Already at birth half
of this linearly measured complex igs completed so that the
opportunity for modifying it by nutritional conditions is
limited compared with, for example, weight. However height
at withers is a suitable measurement of body growth for

although correlated with various others it is one least
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Part A,

Whole milk snd substitute consumption during “changeover™ period, pounds per head per
day, group means.

Treatment Group

Fifih waek of life.

and Feed.

4 days at 25% substitute.

Sixth week of 1life.

Total feed per
ealf “Change-
aver® peried.

Jersey 15%
Group average
weight 1b.
Whole milk
Substitute

67

7% (1beDsheDede)
2%

3 days at 50%.

5 (lﬁ«s}?oh‘pgd; )
5

3 day at 50%.

74

Pu(ia}

5%

5%‘;‘(31&:Q;h‘

4 days at 75%.

25 (1beRehleDe
&

&

2 days at 100%.

-(lha&p;‘hugé&* )

milk
lb.wheld/
lb.subs.

61
8

&

Jersey 10%
Group aversggse

weight 1b. |6

Whole milk
Substitute

el |

Ib.whole

41
5% Yo.subs.

Friesian 15%

Group aversge

weight Ib.
Whote milk
Subagtitute

.

a3

1063
147

Ih.whole
1b.8ubs.

Friegian 10%

Group average

weight 1b.
Whole milk

109

Subgtitute

ot

118

&Qm

14z

&Ew

19

Ib.whole
1lb.gubs.

xﬂg?
%ﬁmM




TABLE XIV
Part B

| |
Treatment Group

' Total feed per calf

P Week of Age 7th - 20th week.
. Zth _Cth 9th 10th 11%h 2th 14
Jersey 15%. 3 ,
Group aver. | |
wefght ¥». | 81 88 95 103 114 123 132 141 15 160 168 179 186 195 |
Ib.subs.per | g
»neaga:y. 2 13 1t 15 173 18 19F 20 20 20 20 20 20 20 | 1752 lb. substitute.
Week ot. | ' j
lb./head. | 84 91 100 _ 108 121 @#30 138 140 140 140 140 140 140 140 |
[
Jersey 10%. §
Group aver.
weight 1. | 77 83 88 96 lo4 112 120 128 136 144 153 158 166 176
| Ib.subs.per |
head/agy% 7 7% & 8f %% Iog 3 12 12§ 3% 14F 158 15% 164 174 1221 Ib. substitute.
Week tot.
ra.geed. 54 60 61 67 74 79 84 89 95 lo2 lo7 Ilo 116 123
Friesian 15%.
Group aver.
ﬁ;eiz%t Iv. |339 150 163 179 190 204 219 231 252 262 285 295 311 329 |
+ SUDS . DY |
| whaa;d/&:g%w”»ﬂﬂ 224 24 27 284 30 30 30 30 30 30 30 30 30 | 2756 lb. substitute.
g8 ] QT
head. 147 198 172 189 200 230 2lo 210 210 230 210 210 210 210
Friesian 10%. é
Group aver. ;
weight 1. (127 136 147 156 169 18r 196 232 226 243 257 269 287 299 |
Ib.subs.per ‘
whx‘i*;"*:“; 12§ 134 14 A5 217 0 18 19F 214 224 24 25F 27  28f 30 | 2034 1b. substitute.
e . OTe 1
1b./head. 89 95 103 108 119 126 137 149 158 170 180 189 201 210 |

Whole milk substitute consumption, pounds per head per day, group means.
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larger proportion of fat - 0.87% in diluted bubttermilk,
0.10% in the skim-milk - and this can possibly provide an
explanation. It does not eppear that butterfat or any
particular fraction of it, for example an unsaturated aecid,
has superior growth promoting properties (Nath, Barki,
Elvejhem and Hart, 1948; also Henry, Kon, Hilditch and Mesare,
1945); Augur, Rollman and Deuel (1947) heve shown that
phospholipid can assist in fat emuisification and hence
digestion and absorption. . PRuttermilk does contain several
times the amount of phohpholipid in skim-milk, Heinemenn (1959)
giving the figures _ | ‘
0.114 -~ 0.126% in buttermilk
0.015 - .0.010% in skim-milk
end Bird (1939) states that, on average, 21% of the fat in
buttermilk is phospholipid. This would be of no importance
here since milk fat is in any case very well digested; further
because of the small amounts present, the possibilities that
fat being a concentrated energy food may be more suited to
the size of the young calf's stomachs, and the effects that

fat has in satisfying hunger tending to reduce voluntary
inteke of other food, can be ruled out.

Admittealy bloom in the coat is a nebulous
charactew, and its velue other than asesthetic is obscure, but
it is certainly teken as & good sign. It is worthwhile to
investigate its possible physiological cause or causes.

Of the three mejor nutrients - 'pfotein,
carbohydrate end fet - the latter has the lowest specific
dynamic action, and can cénfer economy of utilization upon
the combinations in which it is present (Nutrition Reviews
1947). Thus several workers have observed that "isocaloric"
replacembnt of carboBiydrate or protein in a ration by fat
results in bettér growth; in this case caloric inteke of

liquid food, level for level, was Very nearly equel, but the



butbermillk conteined more Pat {and

%

less protein and lactose).
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wll difference could have héen m
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a coat difference,

A properdy peculiar to bu

in the metaebolism of dietary lactose,

when othe

Elvehjem and Hart (1938) found thet

a calf made very efficient utilization of all

-

the milk sugar in & minerallzed whole milk diet, but on a

as gelactose,

cted in the

of this feedl

in the o rats, and

fher about

in the cases

the pig The

gbout 8% of the

totael lasctose ingested, of all actose

ingested. How butterfat acts in this wey is not clear.
Certainly galactose h g dlfferent course in its meteboli

of the ration weanling

oy dehvdration

ctose absorption so that

Phis s unlikely since when only 2 ml.

o ati1l showed the charschteristic

half hour, th

ehnormal pise in blood esugar (Schantz et or the

intervene in the conversion of g

mebabolizable form,

Though some workers with rats (Zieleita

1048) have failed to confivm thi ect, snd others (Nieft
19485) have I

cottonseed oil when compared
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and Deuel 1947) have found tha
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with butterfat, both fed at the level of 1

lactose, many others

cantly lower urinary excrewv.

Routwell, Blvehjem and Hart,

Rojes, Schweigert and Rupel (1947)

to

put in ebtempting

confirmed Schantz' T
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Schantz reported (16% of galactose ingested), re
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whether they fed whole or ékim-milk (mineralized

their figures actually renging from 1.1 - 3.4% total lactose
ingested. It was only when the lactose content of the
skim-mlilk was doubled by adding quantities that an 8% loss of

lactose, eguivalent to a

was obbained,

Bhis was

md unthriftiness though no
ducing sugars were found in the faeces.

This effect is in part similsr to the looser

condition of the -

ceces of

4
o

some of the skim fed calves in the
experiment, and it appears that both this difference and the
coat difference are at present best explained by the beneficial
effect of the greater amount of fat in the buttermilk diet.
However, RojJas does state that young calves (up to 14-2 months
0ld) being adepted to the milk diet ubilize lactose gfficliently,

]

and absence of fat in the diet does not interfere with this;

but further studies are needed in order to debermine the
difference, 1if any, between the very young and the older bhovine

in lectose ubilizatlion.

The effect of level of feedling:

Of far greater ilmportence was the difference due to
level of Pfeeding. A previous trial by the Dalry Resesarch

Institute had indicated that 1Qm or 15% feeding had little

affect on the growth of calves duwiﬁg &h& milk feeding period

nroviding good gress was avallable. In this experiment there
B &B

was agalin a good s throughout, end yet this wes

gpparently uneble to meke good a deficit in the poorer ration.
The resgon for this can be deduced from two pleces of evidence,
From Table TX it is seen that the regression

coefficient relating four and twenty weeks ights is + 2. 81.

\51
o
=
@

ih 1life cen have marked effects, every extra

Thus growth ez

sulbed in an extra 2.81 1b. atl

C’B

pound in welght at four weelks re
the later In the second place, even abt six

# EN

on the BO% greater ratlon, these
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2 Following curve 1 until wesning at "B" would result
in: the feeding of 85 gallons of substitute. With dried
buttermilk at 64 per 1b, of powder, tptal cost would he

£2. 2. 6. .

(2) On farms such as those supplying cream to a
factory, where skim-milk is in good supply, if it is preferred
to wean calves at twenty weeks rather than the lebour-saving
age of twelve weeks, curve ii could be followed. This is
plotted on the basis of feeding the substitute at 12% of
body weight. Two conditions apply, firstly that preliminary
growth to four weeks has been good, and secondly that the
calves are rotationally grazed.

Whole milk selling farms fhé% prefer to wean
at twenty weeks could also follow this curve, providing the
two conditions above are met. This plan would entail feeding
180 gallons of substitute, costing £4.10.0. for dried butter-
milk. This brings out the economy of weaning at twelve weeks.

Because of the present price of dried butter-
milk powder it cennot be recommended that this should be fed
in quantity. A suitable meal, costing sbout 2id per 1b.
should replace some of the buttermilk from eight weeks or
_earlier, onwards, at the rate of 11lbh. for a gallon. This
would r@&duce the totel cost figure given above congiderably,
end would also reduce the cost when weaning at twelve weeks,
meintaining the greater economy of this plan.

(8)  As has been pointed out previously, the extra
cost of feeding calves skim milk to ﬁwenty weeks on a 15% level
instead of & 10% level would be about five shillings. Feeding
according to curve i through to twenty weeks (15%) instead of
curve ii (12%) would resgult in an even smaller cost increase,
210 gallons as against 180 gallons, the thirty gallons
difference of skim milk being worth sbout 2/6d.

Wherever calves are growing slowly, the

grass is poor, or the calvex are set-stocked in & "calf-paddock"
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ToDoll. standards for maintenance plus growth 1b. per day, verious authorities, and quantities fed in the liquid
diets st corresponding body weighis. '

TeDeNe 1Ib.fed to
Body Wolff Kellner Armsby HEckles ' Shepherd and
Weight Lehman and Worrison Ragsdale Brody Jonverse Jerseys  Fries~
Be Gull- \ . ians.
ieckson ‘ =
Minimum Maximum Jersseys Holsteins Jerseys Holsteins Jerseys Holsteins 10% 157 10% 1 %
100 2.70 232  1e20 2.0 1,72 1.20 1.5  l.12 2,36  1.64 0.86 1.30
350 1e43 3.18 2,98  3.36 2.30 3.0 2.62  2.27 1.81 2.33 3.60 3.08  1.30 1.73 1.30 1.5
g
200 e 76 3.25 4, 23 3‘3(} 4.0 3571 3&2.8 300@ 2&?4 4&5‘4; 4,12 1&73 ie 73 3.073 go
60
250 4.09 3.48 £,96 4.10 4.80 4,48 4,34 3.85 3.60 5637 502 1.73 1.73 2,16 62
‘ 60
300 5.42 5.51 3.70 555  4&.90 5e 50 4.93 5. 28 4,63 4458 5. 74 5. 84 52,. 63'? g.
L O
350 6.01 4.75 6,03  5.50 6e10 5.32 5. 93 4.86 5 55 §a17 651 ‘ | 2,60 é’z
60
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TABLE XVIIL

S.B. standards for growth plus maintehance 1b. per day, various authorities, aund gquantities fed in
the liquid diets at corresponding body weights.

 SeB. 1b. fed to

Body weight Eellner Armsby IcGgndlish Morrison Steensgburg Jergeys Friesians
ib. v 5

Winimun Maximum Jerseys Friesians 104 :lﬁ;’% lo% 15%

100 ; 2,89  1.92 .12 1.87  2.77 3e47 ceség 1*28%

150 2,78 3.27  2.80 2,15 2,71 3433 3.93 1.28 1‘712 1.28% 1.92
200 3.38 3.51 3.68 2.99 3.55 3063 4432 1071 1,7z§ 171 2.57
250 3.98 3473 4426 364 4,20  3.96 4.66 171 1.71 2‘14§ 2457
300 4,56 3.98 4,83 4,11 4,76 4,26 4.97 | | § 2. 57 §2;57
350 4.89 4,24 4,62 F.14 4453 5022 § | % 2.5?§ 2.57







TABLE XX

GzXorie requirements for resting aﬂ&‘fasﬁiﬁggms%&haiiamACBzedy 1945} and Caloriss fed in the Xiquid
diets at corresponding body weighits.

Holstein~-Friegians. Cglories per 24 hours. Jergeys. Jalories per 24 hours.

Bedy . :

weight | Resting Fasting Suppiied Supplied Resting Fagting Supplied teo Supplied to

b, metabolism metabolism to 10% to 15% metabolism metabolism 10% level 15% level
level level . : gglives calves
calves calves

110 2190 1671 2006 3010 2420 1798 2006 3010

165 3056 2327 3010 4514 3260 2422 3010 3648

221 3800 2899 4012 5472 3900 2898 3648 3648

275 443 % 3384 5016 5472 4460 3314 3648 3648

331 4995 3811 5472 5472 4905 3644

386 5495 4193 5472 5472 5285 3927
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The weight ranges 100 - 220 1b. in Jerseys end
150 - 320 1b. in Friesians, &s in the tables, both represent
an age range of epproximately eight to twenty weeks.

Comparing the intake of the 10% calves with
either of these two standards above, it is seen that the
liquid supplied little more fhan one third of requirements in
the cese of Jerseys, and from one third to one half to the

Friesians. On the 15% ration the proportions were one half

or somewhat 1e€ss, and mostly greater than one half respectively.
Bven ellowing that the standards are on the generoﬁs gide,

the role of grass in the nutrition of the calvés wes consider-
able. Calveé epparently are very selective grazers, nibbling
at the leafier parts of the plants; also considering the
gquality of the grass that was avéilable, a falr estimate of

tHe gress eaten would be 14. Then the deficdency of Wﬁ;ﬂi
15 - 2% 1b. S.E. in the rations fed (Table iiiii) at various
times to the différent breeds and levels, is the equivalent

of 11 -~ 18 1lb. grass conteining 2.2 - 3.6 1b. dry matter.

Teble XIX with its figures of caloric requirément
and consumption in the ration gives a clearer picture than
the feeding standards; uncertainty however lies in how
different the net energy of the food given to the young
vigorously growing animel is from the gross digestable energy
figures given in the table, but no satisfactory answer can
be given.

In the case of the Friesians, the lesser diet for
several weeks followed very closely the resting metabolism
requirements, but from the fourteenth to sixteenth weeks
(230 - 260 1b. ) came to exceed these by some 500 Calories.
Until this time, then, gréss would be supplying energy
equivelent to all thet required for standing above 1&ing,
for any movement, and for their actual stored weight geins.

Brody (1945) p.910) has shown that in cattle the energy cost

of standing above lying is ebout & 9% increase which here



P e
figures

to calves, but with the

Talrly dlong o calves (see later section

o1 the low energy cost of walking these

two Ffactors would not constitute & large demand, perhaps not

more than £50 Calorieg per day in the esylier stages.

Yabes, RBoyd and Peltit (19@@} have eshbimeted 1 1b.

e

of liveweight gain to be equivalent to 10 1b. of 4% fat

corrected milk = 3400 Ceslories, which

rees closely with

$a

average Tligures all ages cannotb
iably be used here. In rapid growth, as in young

of the

in will be protein, and because 1 g

protein is associsted with 3 g. water in tissue, whereas 1ts
alorific eguivalent L g. fat, which would constltube more

of the gain of older animels, is not, 1t follows that the
energy cost of the calves' gein is much less and & lower
Figure mugt be used. Brody (1945) gives the much lower butb
etill erbitraery Ffigure of 908 cslories per 1lb., and Armsby
(1917) that of 1170 calories per 1b. during the first month
of life, later gradually increasing. To take these figures,
which are a third of those given above, is compatible with

the practical observation that in reasring veal cealves three

to four pounds of whole milk &hqu&ﬁ,yroﬁuce one p@uﬁdyw&ight

fPigures are net energy reguirement; the

el

~ssocisted heat increment of fecding, snd the energy costs

in the resting

in, are includec

«

metebolism Tlgures. 8o agaein teking 14

the 8.5, of the
gress eaten, the net energy velue would be 750 Celories per

ot
b, dry metter or five pounds actual grass (1 1b. S. 8. =

1071 Calories); 7 lb. gress would then be regulred for 1 1b.
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stored weight gain (i.e. eirca 1000 Calories). The 10%
"Friesians under discussion sctually gained 1% - 2 1b. in
live weight per day, and including walking snd standing
requirements as above, they would have to be ingesting about
12 1b. grass from eight weeks of age.

In similar fashion it is calculated that the 15%
Priesiens, whose food in the meain supplied energy sbove
resting metabolism for 1 1lb. weight gain, would be ingesting
9 1b. grass; the 10% Jerseys whose food to twenty weeks
(190 1b.) bérely supplied resting metabolism needs, and whose
daily weight gain was about 1%lb., would be ingesting 10 1b.
grass; the 15% Jerseys Whose‘food up to eighteen weeks
(185 1b.) was adequate for resting metabolism plus stending
and walking energy costs, and earlier for e small portion of
the growth =~ slightly under 17 1b. weight gain per day -
Would also be eating aebout 10 1lb. grass.

These estimates of grass intake from the more
theoretical approach of calorific relationships are on the
whole consistent with those previously derived from calculations
based on feeding standards. The figure of ten pounds of
grass would mean that together with the ligquid fed, calves of
eight weeks or older would be ingesting three pounds of dry
matter.

From evidence on héy end grain intake of calves in
other experiments, it seems that these dry matter figures are
not unreasonably large. Ragsdale (1934) presented data show-
ing that in addition to milk, Holstein calves'two to three
months o0ld were eating two pounds of hay or grain mixtﬁre,
and Jerseys one and a half pounds. As elready mentioned
Ragsdale's weight figures, and thence perhaps food inteake
figures, are low in comparison with New Zealand standards;
further, grass being more succulent and palateble than grain
mixtures or hay would conceivably lead to a greater dry matter

congumption, though‘as Huffman (1939) pointed out, palatability



is but one factor regponsible For the extent of this.
Stomach size is a contributory factor (Proctor and Wright,
1927), especially since in the young celf the rumen is
developing. Por this, graess would provide the necessary
Tibre and also be a direct source of rumen micro-arganisms,
partly from faecal contamination and elso through slobbers

from the cud-chewing of. older animels (Pounden and Hibbs 1948).

Observatblons on grezins beheviour:

No figures for the sctual inteke of grass by calves
on pasture have been reported, nor have any grazing behaviour
abudies been made on them as has been done with older cattle
(Hancock 1948; Johnston~Wallace and Kennedy 1944).

Becauge such observebions throw light on a number
of animel husbandry problems, as well as on pasture
menagement, a single twenty-four hour wateh £morning Ffeeding
to morning feeding) was kept on seven pairs of identical twin
calves belonging to the Dalry Resesrch Institute, the ages
renging from nine to sixteen weeks.

Although it camnolt be expected that the detalls of
behaviour on one day (here in October) are widely appliceble,
being influenced by many cdmplex factors such as weather and
type of pasture, yet the general pettern reveeled has been
borne out by casual observations on these and other groups
of calves,

The method employed was to keep the animals
continually under observation and to record every five minutes
the principal activity during that time of each individual,
whether grazing (with some note of the intensity), loafing,
lying down or chewling the cud. Details of urination or
defaeccation, or distance walked were not noteda Bigure X
shows the method of recording the date. A night with a full
moon wes chosen, but since 1t was at tilmes obscured by cloud,

a torch was also used. Por some of the night 1t was found

that there was little activibty end the calves were observed



FIGURE:E. Method recording observations on calf grazing behaviour.

Calf number

Explanation (Principal activity during preceding

- e e

five minutes).

THme 42 lea il apone 3k calf no.l Calf no.2

1355 B Grazing Grazing

1400 Grazing. Lies down YLoafing
S CH R

1405 r s o Neo activity Loafing

1410 X o Cudding Loafing. ILies down

1415 Cudding. Gets up No activity

1420 @ Grazing Cudding

1425 >< Grazing Cudding

1430 Grazing. ILies down No activity. Gets up
St e |

1435 X Cudding Grazing

1440 b4 Cudding Grazing

Across the observations are written comment

8 on grazing intensity,
drinking, weather etc.



at intervals ranging to half an hour. The calves did not
appear to be disturbed by the presence of the observer.
During the period of observation there were
%% hours of bfi@ht sunshine; meximum and minimun temperatures

e O L0, . »
were 61 F and 45 F respectively, temperature st 9.30 =

Cwa g ﬁ}&

= Oy

being 60.5 ®, Reinfall was half an inch, but this was disposed

M

in a few heavy showers of up to i hour duration. (Meteoro-
logicel deta from observations at the D.S. and I.R, Station,
Palmerston North).

The celves were grazed on good gualily rye-grass

pasture. LThe behaviour patitern to be described follows
very closely that of older cattle in its mein features. As

noted by Southcombe (1947) with cows, it is cyclic and the
animals tend to aclt as & unit. Calves are more selective
grazers than cows; gragzing is fatrly intense afterp being
turned out from feeding, sixty bites per minute more or less,
but the calves attain this rete by taking a few bites in
guick succession, searching around, end then taking a few
more followed by e further pause and so on. Because of
this selectivity it was at times difficult to determine

whether the calves were actually éating or merely muzzling

the grass. Pield-glasses were of asslstance in this
connection. It was noted thalt g considerable smount of
grazing was done along the fenceline. This was pr@@mm@biy

because of a greater palatability of the grass there which
wes shorter and rether more varied in specles composition.
Probably it receives 1ittle enimal menure, and the factors

ausing the relaltive unpalatablility of strong growlng

o

menured grass (Yelumps" in pasture) would not apply. Simple

e}

cleanliness of the herbage because of 1little treading might
also be a recsil.

The sequence of behaviour was broadly as follows.
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£ime ACLIVIGY
Q800 hours Turned into peddock after morning
Feeding. Intensive grezing for 50

minutes, slackening off during the

following % hour (from 60 + bites per

minute down to 26+ ). Loafing., Drinking.
0985 - 0948 Animals lying down and then no

activity for 70 minutes except three

twin-pairs cudding (ages 10 and 16 weeks

for 10 minutes, and 13 weeks cudding for

20 minutes.

1050 Short heavy shower. All enimals go
up end Ydrifted® b@foyé the rain,.

1100 ~ Rain stopped. 4 hour grazing,

whs

moderate intensity, then %+ hour grazing
end loafing.
1145 Loafing.
18485 - 13845 Meinly loafing with intermitient
| grezing of low intensity.
1400 - 1420 Animals stending. Several cudding.
1420 - 1600 A1l lying down and cudding for total
of asbout 50 minutes each, bulbt in two or

three speced periods.

1608 Afternoon feeding.
1700 Turned into peddock. Intensive

grazing for # hour then slackening off
over a further 40 minutes. Loafing.
Drinking.

1830 Dusk. All loafing for 1f hours;
few cudding and short period of gragzlng

Jdncluded.

2000 - 0030 With few exceptions, lying down
throughout this time. Older animels

cudding for short periods. Sleeping.



Lime Activity
0050 hours }1$ zing with fair intensity for

20 - 40 minutes, except two twin-pairs,
ages 9 and 10 weeks,
0leC All lying down and cudding for

periods totalling 30 - 40 minubtes each.

o other activity Sleeping.
CBO0 - OBRO Dawr. Al1l animeals lying down.
0080 -~ 0040 All animels up end grazing

ntensively. Rate glackening off after

: % hour until -
0630 ' Morning feeding.

Total grazing tige (1) Intense and moderstely intense -

44 hours spproximately.

(ii) Light grezing with loafing -

2%

\z

> hours approximetely.

Totael cudding time: 2 - 2% hours.

These filgures apply to all the calves, of which

oneg palr was nine weeks old, Tour palrs ten weeks old, one
pair thirteen and one palr sixteen weeks old. It is shown

ﬁha% grass really is an important pert of a calf's diet and
that an inteke of 10 1b. per day at eight weeks is quite
possible as previously suggested. Like cowg, the calves eat
steadily for some time after being put into a paddock; the
second grazing period in the daytime -~ at about midday -
is a reguler one, ﬁhough it was probably disturbed o 1ittle
in this watch by the rain. The grazing at midnight
corresponds to the behaviour of cows; Hancock (1948) shows
that this time with the period after milking are the two
regular periods of grazing during the night. The celves
also grazed before thelr morning feed. This is undoubbedly
becouse 1t was deylight, calves are always lyilng down when

called for feeding before daybresak.



The extent to which these young animels were

udding is of considerable interest. At what age they first
4o so when on grass is not exactly known; it will be shortly

afver calves are

bing grass in falr quantities, and three
week-0old animals will do this, Calves will nibble grass
even in theilr first week of life.

In addition to the factors of weather and type of
pasture which can influence behaviour, the genotype of the
animal is also involved. There was great similarity within

twin-palrs in the

15 activities, and the record of one
twin was qulte closely metched by the other in details as well
as in the broad patiern.

In conclusion, a study such as this is preliminery
in nature, for it cannot provide guantitative data in a
criticzl Torm. Measurements of the sctual intake of grass
are required and the effect upon this of various management
factors such as amount of liquid fed per day, or whether
garlier weaning results in much larger intelke than with

milk-fed calves of a

g investigabion.



oy
wh oAb e

SUMMARY AND CONCLUSIONS.

(1) The production of dried buttermilk in New Zealand
is undergoing considerable expansion. The object of this

experiment was to compare the value for calf rearing of this
substance with skim milk, each being fed at two levels snd

in conjunction with good quality pasture ad libitum.

(2) After being fed on whole milk for thé first four
weeks of 1life, pedigree female Jersey and Priesian calves were
allocated at random to four different treatments - skim milk
(from a Jersey herd) at either 10% or 15% of body welght, or
dried buttermilk powder, reconstituted at the rate of 1 1b.

to 9 1lb. of water, also at these two different levels. The

changeover to these rations from whole milk was completed by

.

six weeks of age. Jersey calves were allowed a maximan of

20 1lb., per day, and Frieslan calves a maximum of 30 1b. per

day. The experimental period ended at twenty weeks of age.
(3) Calves were fed twice deily at regular times.

Grezing was on a rotatlional basis on the dairy farm pastures
(4) Data recorded were weights of calves at weekly
intervals, height at withers at foritnightly intervals, and
also detalls of any disease.

(5) It wes observed that young calves tended to make
pooyr weilght gains during cold and wel weeks, and concluded
that housing them during the first week of life in such
conditions is advisable.

(6) The instantaneous percentage growth rates per week

et

over the period four to tweniy weeks for these samples of
Jersey and Prlesian calves were viprtually identical.
() There was no significeant difference iln weight or

height between the calves reared on either skim milk or

buttermilk over both levels. This is in accord with trials
reported in the lLierature. The buttermilk fed calves as a

group had a superior coat gloss and also showed less tendency
be "loose" in thelr faeces. This also agrees with

b servabions in ovther trials. It is suggesved that these



effects are a result of the higher proportion of Ffabt in the
buttermilk,

(8) From & review of the literature it appeared that
grass inteke might compensate for a lower level of milk feeding.
In this experiment, calves fed at the level of 15% of body
weight made significantly greater growth in weight and height
to twenty weeks than those fed at the 10% level. This
difference was found to be partly a consequence of differential
growth during the first two months of 1life, and it was
concluded that in order to rear calves well grown at weaning,

feeding should be such as to promote good growth in the early

stages.

(9) Though there is no coenclusive evidence from the
literature that rearing calves 0n'mn ample rather then a
sufficient plane of nutrition (but without tending to either

extreme) results in long berm advantages, 1t was concluded
that of the two levels of feeding in the experiment, the

greater was o be preferred in order that the calves might
be better able o wlthstand the check from the poorer feed

supply in the summer period following weaning.

(10) Recommendations are made for calf reecring plans to
be followed under various conditions. Calves should be

given colostrum and then whole milk (10-12% of body weight)
during the Lirst four weeks of life, and then changed over

to a substibtubte by six wwék& of age. In order to save labour
and, particularly in the case of whole milk selling farms,

expense in the rearing of calves, weanling alt twelve weeks of

age ls advocated. This presunes good grass is rotatlonally
grazed by the calves. Teeding should be at the level of 15%
of body welght. Where 1t is preferred that celves should be

gy o

weaned at twenty weeks, a lower feeding level may be used but
should not be below 18% of body weight; 1f gquantities of
skim milk are aveilable, bthe 15% level should be fed, andin
all cases when the early growith of the calves 1s poor or the

grass avallable is of poor guality. In the latter case, meal
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should be fed in addition.

(11) Because of the present cost of buttermilk powder,
where it is used as a substitute on whole milk-selling farms,

a suitable meal should partielly replace it in the calves' diet.
(12) From & comparison of feeding standards with the
nutrients actually fed in the liquid diet, it is estimated that
the calves in the experiment must have been eating gpproximately
10 1b. of grass daily from eight weeks of age'in order to meet
their requirements.

(13) A study of the grazing behaviour of calves confirms
the importance of the grass supplement in theilr nutrition.

(14) The behaviour pattern is cyclic in nature and is
similar to that exhibited by cows. Calves, however, are

more selective grazers. Total grazing time was seven hours
(varying intensity) and total cudding time two to two and a
Ahalf hours. Studies on the actual inteke of grass by calves

are needed.
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APPENDIX 11

Complete data on the growth in weight and
height of the experimental animals up to twenty weeks

of age.



CALF
Bo Mo

15% Skim-Milk

10
20
25
37
86
197

10%_Skim-Milk
12

&

36
82

L3

15% Buttermilk

General Mean

56
52
L7

55
46

46
59

50
50

51.5

L

53
55

52
52
56

ol
51
53
54

55
68

TABLE XX INDIVIDUAL WEEKLY WEIGHTS (1lb.) JERSEY CALVES
| Weéks of Age

3 L 5 6 7 8 9 10 11 12 13
65 73 82 85 92 99 104 112 118 128 135
61 66 77 88 91 97 101 118 13 143 145
59 6l 71 82 87 92 103 111 121 131 146
58 67 74 82 39 95 10L 114 123 131 143
59 63 69 73 8L 90 9l
76 82 89 97 105 1llL4 124 135 2145 153 160
62 63 70 77 81 90 102 107 118 127 144
69 80 82 92 99 105 115 122 133 138 149
S 71 72 79 84 85 aL 99 106 108
62 71 73 82 89 93 97 105 113 117 122
58 62 66 72 68 77 8L 95 99 107 112
69 72 74 78 88 82 91 102 105 112 121
72 75 82 93 99 108 118 126 136 146 158
58 62 76 81 85. oL 97 112 126 13l 145
57 67 7L 80 87 91 103 108 118 127 138
55 58 68 7h 83 86 92 102 105 113 120
55 53 58 63 69 7L 83 89 98 106 1l
58 69 76 82 91 99 112 119 129 134 148
59 66 69 78 85 90 100 108 121 125 130
63 70 76 3L 89 96 100 111 117 127 132
6l 66 72 78 85 95 99 11k 120 131 140
56 66 69 75 §7 91 100 106 118 123 128
55 56 62 66 72 78 85 92 101 109 110
66 67 60 65 72 78 82 38 96 108 110

72,3 79.5 85.9 91,7 99.3 108.5 117.5 126.2 132.9

529 57.0 61l.7 67.1

1L

147
151
155
151

168

148
158

129
120
126

167
156
148
129

L117

157

138
14l
150
141
119
121

15

157
158
164
162

178

161
165

136
125
133

179
166
158
136
126
167

147
154
158
1438

128.

130

16

164
166

174
176

191

171
174

L7
140
140

186
178
167

135
166

157
164
165
159
128
13L

17

175

189
186

198

179
1388

150
137
146

196
184
175
47

180

161
170
172
173
131
137

18

187

190
190

206

187
192

Ll
151
15

203
200
182
156
45
185

164
183
186
176
136
152

19

192

208
205

205

198
205

159
166
165

220
21y
190
158
154
200

173
196
200
196
136
152

20

204

217
222

228

201
221

177
172
175

225
230
206
167
160
208

181
- 211
214
208
151
174

42,7 151.6 160.3 167.0 174.9 18L4.9

197.7



E. M

15% Skim-iilk
6

67
57

10%. Skim-milk

51
26

15% Buttermilk

25
65
63

10% Buttermilk

54
oL

General Méﬁn*"V~

'BIRTH
- WEIGHT -

; o

86
70

91
75
56

t87 '

76.0

79

S

95
62

85
73

98
o6

~ € 86;5“ 

106

71

»uu‘
73

10;4_

1o
70

 11& 7

128 -
102

112

9

132
e
»

102

138
112
9L

106

107
“89

135
W8

 Weeks of Age

w2

150
22

,i3é g
Al

166
116 -

165
134

139
121‘" )

172
128
105

'150[
132:;,; ;

176
146

191
138
1@9j‘

163

195
158
126

163
157

210
153
113

<172,
153

9612 1054 115.5 12611 136.1 1.9 158.0

10

202
174
3

219 .
l65~ 1

188127206;k}

206
185
151

12

226
201
167 -

255

191
152

219

115 ;

o711
203
: 16)_1,,,: 

  23£ (

"

179

226
193

'236: EX-
178

251

:;INPIViDﬁﬁﬁfWEEKLYfWEIGHTS_(;b.) FRIESIAN CALVES G

. 7;‘268

206

267

281
218 :

263
225

321

26l
- 205

282

, j%,

7298 
- 269 .

ké75§'

33L

277

219

18

308

286
2Lk

292

2h9

352
296
234

318

19

324

300

auh

310
268

376
316
238

320

20

3L3
32
262

318
270

385
323
257

3uly

: 703 182.8 198.0 21 1.7 228.5 2. 0?-567 269.8 286,35 299.6 312.7



Eo ‘Mo

15% Skim-Milk

Yreda

Belinda 3

1g?
Kewpie 262 Aug.
Betsy 2$m Aug.

Amy 2} Aug.

Sally 19

10% Skim--Milk

@
Alison zﬁ@
sfﬁ

Virtue
Yerle
Beth

Yuschia 8@
Jeviel

15% Buttermi

;8%

lk

Amp H)
B) Aug.

Alma 55
Blanche 3

Brenda 6<5

Yulsa 89
Sonia 69

10% Buttermi

(6) Augo

lk

Juno 6 )

Veg

Annette u ()

Bella

Wilma 103‘5J
Yuten ﬁa

Aug.
Aug.
Sept.

/v".._.—n...fu—r-a s

Augo )
Auvg.

- 2’75

12

31

10

22
15

16

3L
17

6

~ Septs 9
13 ,W

W& OV

i QAM

:fYreaa
~Kewpie

Betsy
Belinda
Amy
Sally
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Yuachia
Jewel
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Yule
Sonis

Juno
Meg

Annette

Bella

CWilma

Yuten

 General Nean

s P

 78133~ '

'V Jack ®

Vietor '
8. Sam "
S. Sam
G. Sam +
Ve dack

Victer
L.D.Sam &

- V. Jack

S. Sam
Ge m .

D, Sam
Victor
S.’ g)ham
Ge m
Vietor

Victor
L.D.Sanm

L.D.Sam
8. Sam

V. Jack
Vietor

il M m ey ::-r(\ .

TABLE XXTL

. BIRTH

245

25,0

gey,gyyfﬁﬂf

: au;é,ﬁT

| 2.9 ,1;
: 26,0
2. 6

25,0

27,9

21, 0

26,
24,8
250 6

2l 5

26,3

'25;8 

: 27.

25,2

25,6
27,7

26,8
2605
25.

o

26. l Sl L0

2l 5

, 25,7
he5 izu.se,

2.1

} 6.2
23,9
y 2he 1
‘va,i25.L
26 3

- 2505
259

26,2
26o L}:
ﬁ26 9,

:2@;6 ﬂ

2606
26.8

27»5
270 1

3001

2607
29,1
28,5
27.6
i 260 6
28,1

26.&
‘27.3
27.3

28,0
- 28.9

28,8

29+ 3
2802

’30.8

28.1
29,8

29,1
28.3

27,0
28,8

ﬁ27§é:;i  i

10

29,1
. 29.9
29,9

30.1

31,8

20l

312
29.7
29.3

27+ 7
_,29 )

3 ‘Weeks 6f,Age
8

12

30,8
31.3
31.2

3 20 9

30.3

3201

306 L
30.3
‘2900
30.0

1 30.

3.6

ﬁ;ﬂbxyxbuﬁﬁﬁgWEEanaﬁszeﬁms (inches) JERSEY CALVES

W

32.3

33,6

32,0

32,9
30. 4
1 30.9

30,9? 

5 3.1
- 30.L

3.6

29.9 3.1
31l

3008

16

3165
33,1
33.7.

33.6

35.2

’ 320 7 'V
3&,&;
31.9

30,5
3.7

,_32°u 

33. 2

,*31,6/,
ﬁ?31 6

,3?;7?€

18

32,9
33. 1

3he 5

- 3ke5

3602

3361

3502

32,6

31.9
32,6

”32-u

3h.1

33,6
33.6
320 6
32,2

33I6

20

3301

35.9
359
- % Pukeatea Union
36.5 Jack

' Maori Wonderful
Victor

33‘ 9 3
3567

3308
32.6

33.L

" Broken Hill Silent
Sam

% Landsdowne Double
Sam

+ Dunlavin Grand
Slam

5. 35,3

3L.0

337

35.0

33;5

35.3

- 3he3

3501
32,6

331

TS



CALF
Eo Mo

15% Skim-milk

Yols 6
Yvette 67
Starling 57

10% Skim-milk

Wimble 51
Yelda 26

15% Buttermilk

Yzora 25
Trix 65
Sterling 63

10% Buttermilk

Sadie 5l
Yatte ol

DATE
BORN

July
Aug.
July

July
July

July
Auge
July

July

Aug.

27
9

26
25

25
22
28

- DAM

Yola

" Yvette
,Starling

Bimble
Yelda

Yzora
Trix

Sadie ‘

Yatta

Starling

. TABLE ¥WmT

INDIVIDUAL WERKLY HEIGHTS (inches) FRIESION CALVES

SIRE  BIRTH

- Laddie
- Laddie

Asjes "
Laddie

- Laddie
- Laddie
Laddie -

V‘QLaddie
~ Laddie

Genefal Mean 27;9;ﬁ{?

29.h
o 2T. 7

-

29. 0

- 27.6
O ,25f8,;ﬁ

27,9

e 5

- 28.@

250 7 :

29. 3

306 L1
29. 2

6

30,5

30, 0.

29.1

31.5

29,6
28. 2 :

31.0
29. 1,

3 3.l
. 30.9
7 27.0L

30, L
30.2

30. 1

33,8
3006
©30.1

32,3
32,1,

335
30. Lt

29.3

32,0
3.2

31.5

- 31.8

~ Weeks of Age
Bt

10

Le 9

f3A30’ l

35,6
33'0 3
- 30. 2

33.0

32,8

12

3601

3361

319

33,8

3h. 2

36.5
3l..2

31,1

~ f3359f‘

33.9

Ll

37.0

3he 5

330

' 35.0

3861

35.7

32,5

3507

: 5.2

16 18 .

37.9  38.8

356 3

33.7

Lo
36.1

39,2
36,6
33‘5a§

36{6

36.1

38,1
37. 4

4O, 5
38,0

35.0

if,37,3,1

- 37.3

20

39.1

37.6

39,0
37.7

LO. 8
39.1
35.3

38,2

38.1

# TLauderdsle Laddie
Posen

" Tokaora Domino
Asjes



APPENDIX 111.

g

Data fram.previous calf experimsnts eemﬁue@a&
by tha‘ﬁairy Research Institute.
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TABLE XX1V.

Growth data from D.R.I. records.

Calf Bar-Mark Birth wt. 4 weeks wt. 20 weeks wt.
1940
42 4 1b. 63 1b. 206 1b.
51 45 55 196
9 50 73 193
3 52 82 235
L 54 80 234
4 51 75 236
22 45 67 221
% 41 70 213
5 43 72 o1y
1 84 251
25 82 203
7 58 187
41943
19 51 72 242
Dz 10 38 5151 224
DZ 14 73 96 295
Dz 11 69 79 249
DZ 9 38 56 214
DZ 13 60 75 249
8 66 93 236
11 51 85 245
DzZ 16 42 68 210
26 51 87 262
DZ 3 65 96 272
85 51 89 261
84 54 90 276
4 . b7 86 265
DZ 5 75 242
1945
Bl 55 94 296
32 59 93 295
25 44 84 254
58 61 o 272
71 50 83 266
94 50 76 248
112 51 e 225
116 53 4 243
117 51 72 243
119 58 81 255
120 55 79 2656
123 51 73 264
181 33 51 212
45 49 85 278
36 56 86 254
54 58 80 202
62 68 94 272
85 58 87 2560
113 60 81 257
114 48 72 249
113 51 76 261
115 45 72 260
121 63 86 256
125 56 82 260
122 51 76 2568
153 44 57 204



TABLE XX1V (contd. )

Birth wt.

Calf ear-mark 4 weeks wt. 20 weeks wt.
1946
146 57 90 256
35 87 204
138 95 266
15 76 218
168 87 264
196 60 82 220
160 78 237
163 /i f 241
151 57 90 233
166 74 2156
170 78 220
172 70 206
174 70 213
156 59 94 263
137 48 81 235
136 55 92 256
132 45 71 207
145 62 100 295
158 89 254
161 4 229
162 80 2568
165 7e 209
169 68 210
173 75 218
176 73 227
175 64 2156
1947
28 54 202
30 * 62 186
130 49 58 244
60 54 193
100 49 156
149 50 66 241
a7 57, 191
52 62 239
4.3 54 - 204
57 56 210
113 67 148
162 4.3 53 199
Mean 52. 5 76. 9 235, 6






