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ABSTRACT

In a study conducted over two months, 9 dairy cows
from the Dairy Unit, Universiti Pertanian Malaysia, were
randomly divided into 3 groups; A,B and C with 3 animals in
each group. Over a duration of 8 weeks, 4 weeks were allowed
for the adaptation of feed and the other 4 weeks , the actual
experimental period. During the adaptation period, the cows were
individually fed a ration formulated according to the National
Research Council requirements. In the experimental period, group
A vas assigned to feeding a ration formulated according to National
Research Council requirement and rations for groups B and C were
20 and 40 per cent crude protein above National Research Council
requirement. Thus, the crude protein level in rations of group A,
B and C were 12-13, 14.4-15.6 and 18.4 per cent respectively.
There was no significant difference between treatment means in
milk yield during the experimental period.There was no change in
the butter fat and protein content of the milk,during both periods
No significant change in''the dry matter intake was observed among
the treatments between the adaptation and experimental periods.
An increase of 1-1.7 kilogram in the mean daily milk yield in all
the groups obtained, could be due to the effect of the excess

metabolizable energy the animals had consumed.
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INTRODUCTION

Facing an ever increasing demand for animal protein in general and
milk and milk products in particular, the government has set 1990 as the
year by which Malaysia must produce 20 per cent of its requirements of milk
and milk products ( 16 ). Malaysia presently depends heavily on importatiom
of dairy products. While about 5.4 million litres of fresh milk were prod-
uced locally in the year 1982, a total of 440 million 1litres of liquid
milk equivalent was imported the same year. Total consumption of dairy
products increased by 40 per cent between 1973 and 1980, when domestic
praduction only increased marginally about 3 per cent of total milk cons-
umption. Much attention should, therefore be given to the dairy development
in the country (18).

One way of increasing the milk production is by improving the nutrition
of dairy cows. This can be done partly by protein supplementation. Protein
can affect milk production by providing more amino acids, increasing
available energy and altering the efficiency or pattern of use of absorbed
nutrients (1). Oldham and Smith (14) suggested 35 per cent to 75 per cent
of the production responses were due to the direct effect of proteir, where
as 25 to 65 per cent were the result of indirect energy effects. Effects
via altering the efficiency or pattern of use of absorbed nutrients might
mediated, at least in part, by additional absorbed amino acids, causing
adjustments of endocrine status to affect lipid and glucose metabolism,
and increase nutrient supply to the mammary glands by increasing blood
flow ( 13).

My objective is to determine the effects of different levels of
supplementary protein on milk production of dairy cows at the Dairy Unit

in Universiti Pertanian Malaysia.



LITERATURE REVIEW

There has been considerable controversy about the amount of diet-
ary crude protein needed by dairy cows. This probably has been brought
about by the differences in source of protein and its contribution to
either rumen ammonia or protein digested in the intestines. Also under
different feeding systems the availability of microbial protein is affect-
ed by variation of turnover of microbes within the rumen and the out=flow
rate from the rumen (10).

Requirements of ruminants for amino acids are met from microbes
grown in the rumen and digested in the small intestines and from dietary
protein that is not degraded in the rumen but is intestinally digestible
(by pass protein) (10).

* There is extensive evidence that milk production will increase
with crude protein intake ( 1), With diets based on corn and soybean meal
large increases of milk yield are obtained when crude protein concentration
is raised from 9-10 to 13=14 per cent. Increasing crude protein above 14
per cent results in smaller and declining rates of increase ( 1 ). On the
cther hand, there are experiments which showed a higher milk yield in
cows receiving 15 or 17 per cent protein ration than those receiving 13
per cent protein ration (4) .

A lovw nitrogen intake can reduce rumen micro-organism activity
and consequently the digestibility of organic matter and the ingestibility
of feed. It can also reduce amino acid supply and consequently the milk
yield as well as the intake capacity of the cows (9).

Gordon and Forbes ( 5) , has shown that an increase in the level
of protein intake above the requirements has little effect on milk yield
and composition, but levels of dietary proteins considerably below requi-

rements lead to a decline in milk yield and protein content.



The utilization of digestible nitrogen for milk secretion and
milk production was influenced by the nitrogen intake level only when
the crude protein content dropped below a limiting valuej; this influence
did not cause a reduction in the protein content of the milk but affected
the daily milk production. Daily nitrogen intake and protein content of
diet above this limiting value was not utilized by the animal, but was

lost in the urine (15).

When a diet was given for about one month the optimum crude-
protein content was 15-16 per cent (dry matter basis). When daily milk
production exceeds 20 kilograms, 12-13 per cent for a production of 15=-

17 kilograms and 11-12 per cent when the cows give less than 10 kilograms
of milk per day (15). Also Huber and Thomas (7 ) concluded that when milk
production was under 20 kilogram per day, a ration with a crude protein
content of 10.5-11 per cent was adequate.

The minimal crude protein requirement for increments in milk yield
are close to 85 gram crude protein per fat-corrected-milk (14). waldo and
Glenn (19) predicted minimum protein in dietary dry matter ranges from
9 to 13 per cent at 10 kilograms milk per day and 11 to 17 per cent at
40 kilograms milk per day.

Evidence of decreasing milk output with increasing protein intake
is rarely found, but Daufaer et al (3) found that milk yield in cows fell
from 24.5 to 23.1 kilograms fat-corrected milk per day, as ration crude
protein increased from 19 to 23 per cent. Also Gordon and McMurray (6 )
concluded that maximum milk yield occured in their rations at approximately
20 per cent crude protein in ration dry matter -« beyond this level milk
yield decreased. The decrease in milk yield (1.4 kilogram fat-corrected
milk per day) with increase protein intake would have been associated

with an increase energy loss of 3 MJ per day to excrete surplus nitrogen



as urea., This energy cost might therefore, account for about half the

reported decline in milk output ( 14).

Cows given ad libitum feed, dry matter intake generally

increases with increased ration crude protein content ( 14 ). An
increase in ration crude protein up to sixteen per cent or more, will
also increase the dry matter digestibility ( 14 ).

Clay and Satter (2) attributed an increase in milk production
of the dairy cows on the concentrate diets to increases of total feed
intake apparently brought about by increase protein content of the diet.

Oldham and Smith (14) concluded in ad libitum feeding experiments milk

yield responses are approximately two kilograms per unit change fat-
corrected milk per kilogram per unit change dry matter intake stimulated
by protein feeding. Approximately half of this response is due to energy
status and half to a positive 'protein' effect.

The level of energy intake significantly affected both milk
yield and milk output. Cows receiving 119 per cent of their energy requ-
irements produced 1.6 kilograms of milk per day more than those animals
receiving 81.1 per cent of the requirements ( 5 ).

The effect of energy intake on milk yield or composition is
related to the level of protein in the diet, and conversely the effect of
protein is related to the level of energy ( 5 ).

Oldham's (13) discussion concerning the implication of low,
medium, and high ratios of amino acids to energy yielding nutritients
absorbed from the gut are as follows ¢
(a) When amino acid supply is inadequate, milk production will be less than

optimal, and excess energy-yielding nutrients can be stored as fat or



oxidiged resulting in decreased utilization of metabolisable ensrgy.

(b) When amino acid supply is inadequate in relation to energy-yielding
mutrients, the latter do not need to be stored as fat or oxidised
and furthermore, amino acids may increase milk synthesis directly to
'pull' more nutrients out of the tissues or indirectly by causing
mobilization of nutrients from tissues to 'push' milk production up.

(c) When amino acids supply is high in relation to energy-yielding nutrients

amino acids in excess of those secreted into milk are deaminated with
the energy cost of synthesis and excretion of urea, resulting in red-
uced efficiency of utilisation of metabolizabdble energy.

When proteins requirements of the cows were compared with diet
protein supply (microbial protein plus undegraded feed proteins), a large
deficit of proteins appeared very early in lactation under normal feeding
conditions. It can equal 50 per cent of the protein requirements during
the first two weeks of lactation. Meeting this protein requirements
stimulates milk synthesis at the expense of body reserves ( body fat pri-
ncipally, but also body protein ) when roughages were given in limited
amounts after calving ( 9). There is also a large energy-defioit during
the same time as a result of a maximum output of energy in the milk
during those periods ( 8).

Liveweight loss can be reduced by incressing protein intake by
increasing ration digestibility and/or feed intake. The increased energy
intake counterbalances energy release from tissue reducing net tissue
mobilisation (liveweight loss ) ( 14).

At high levels of feeding or with high concentrate rations, incr-
ements of protein intake reduce liveweight loss early in lactation. At
low levels of feeding, or with low concentrate rations, increments of
protein intake appear to stimulate adipose tissue mobilization and increase

liveweight loss ( 14).



MATERIALS AND METEODS

The study was conducted at the Dairy unit, Field 15, Universiti
Pertanian Malaysia over a two month period. Nine animals were used for
this study. The animals were randomly divided into 3 groupa,(A,B and C)
with 3 animals in each group. All cows were fed a ration formulated ac-
cording to the National Research Council (12 ) requirements. The cows we-
re allowed 4 weeks for the adaptation of feed and they were individually
fed during that period. A further 4 weeks were assigned for the experi-
mental period.

Treatments

Group A was assigned to feeding a ration formulated according
to the National Research Council requirement. This ration had a crude
protein level of 12-13 per cent. The ration for group B and C were fed
20 per cent and 40 per cent crude protein above the National Research
Council requirement, respectively. The crude protein level (dry matter

basis) in rations, for group B was 14.4- 15.6 per cent and for group C
was 18.4 per cent.

Forage
Cut Guinea grass (Panicum maximum) was given to all these animals.

The Guinea grass was obtained daily from Field 15, Universiti Pertanian
Malaysia. It was cut at 8 to 10 weeks maturity by a double chop forage
harvester giving a chop length of 5 to 10 centimeters and was delivered

once per day to the unit. Each of the cows were fed with 15 kilograms of

this grass on fresh basis.

Concentrate
Commercial concentrate was given to these cows. Maize and soya

bean were added to the commercial concentrate and mixed together to
formulate the ration for the cows. Cows in group A, received ration

containing commercial concentrate, maize and Guinea grass. Whereas cows

in group B and C received ration consisting of Guinea grass, commercial



concentrate and soya bean.

Animal Management

All cows were stall fed individually. The cows were fed twice
a day, that is at 9 a.m. and at 2 p.m. Clean drinking water was also pro-
vided for the cows. The cows were machine-milked twice a day, at 6.30 a.m.

and at 4 p.m,
Milk Yield and Composition

* The milk yield of each cow was recorded during the whole two
month period. Milk samples were taken from individual cows, once during
the last week of the adaptation period and again during the experimental
period. The samples were collected in the morning and evening. Butterfat
wvas determined by Gerber method and protein by modified Esbach's method.

Forage and feed intake

Forage intake of individual cows were estimated, during one
week of the adaptation period and one week of the experimental period, by
weighing daily the cut Guinea grass fed and refusals from the cows. During
these weeks, concentrate intakes of all cows were estimated from concen-
trates fed less refusals. As refusals were very little, concentrate int-
ake was taken as concentrate fed. All forage and feed samples were dried

at 60 to 65 degrees centigrade in a forced draught oven.

Liveweight change

The cows were weighed one month before the study period and
at the end of the study period.

Chemical Analysis

Dried samples were ground through a 1 millimetre screen in
a laboratory mill. The samples were analysed for their crude protein,
crude fibre, ether extract, ash, nitrogen free extract and dry matter.

Metabolizable energy was estimated from equations given by M.A.F.F. (11)-



Statistical Analysis

Analysis of variance between means were done according to Steel

and Torrie (I7),

RESULTS

Table 12 Mean milk production (Kg) during adaptation and experimental

period.
Group Adaptation period Experimental period
milk yield/kg milk yield/kg
6.03 + 1.97 T.762 4 1.56
B 6.143 4 1.73 T.857 + 2.73
c 6.143 4+ 0,91 T.142 ¢ 1.62

Table 23 Mean values of milk composition during the adaptation and

experimental period.

Period Group Buz.’t‘;rfat Prc(a;sin

adaptation A 2.64 0.32 1.74¢ 0.29
B 4.1 4 0,67 1.8 4 0.29
c 3.7 ¢ 1.33 1.7 4 0.29

experimental A 2.6 ¢ 0.32 1.7 ¢ 0.29
B 4.1 ¢ 0.67 1.8 + 0.29

C 307 t 1033 107 i 0.29



Table 33

during the adaptation and experimental period.

Mean values of dry matter intake and crude fibre (CF) intake

CF (xg)
1.84
1.90

1.92

1.91
1.98

1.98

Consumed above

N.R.C. requirement
3+5%
22.8%
42.4%

Excess energy
ME (MJ)¥
15.4
12.5

Period Group DMI (kg)
A 9.80
Adaptation B 9.70
C 10.00
A 9.92
Experimental B 9.80
C 10.40
Table 4: Calculated mean values of crude protein consumed by animals per
day in comparison with National Research Council requirements
during the experimental period.
Group N.R.C.(gm) Consumed (gm)
A 1149.7 1190.0
B 1123.7 1380.0
C 1218.7 1740.0
Table 53 Mean “level of metabolizable energy consumed by animals per
day, during the experimental period.
Group Required by animals Consumed by animals
ME (MJ) ME (MJ)
A 92 106.21
B 91 102.40
C 100 110.59

10.6



Table 6 : Mean live weight change during the 3 month period

Group April 1984 July 1984
liveweight liveweight

(ke) (ke)
4 364 # 54.5 384 + 62.7
B 306 4 73.7 310 4 50.1
C 399 + 43.9 411 4 35.4

Thexre was no significant difference between treatment means
in milk yield during the experimental period ( Table 1 ),

There was no change in the butterfat and protein content of
the milk during the adaptation and experimental period ( Table 2 ).

There was no significant change in the dry matter intake
and crude fibre intake between the adaptation and the experimental period
among the treatments (Table 3 ).

The animals in groups A, B and C consumed 3.5 , 2.8 and
2.4 per cent crude protein respectively, above the treatment values in
this experiment ( Table 4 ).

The animals in groups A, B and C consumed 15.4, 12.5 and 10.6
per cent excess metabolizable energy than required by the animals in
the respective groups ( Table 5 ).

During the 3 month period, there was a 20, 4, and 12 kilogram

{ncrease in the mean liveweight change in groupe A, B and C respectively

( Tadle 6 ).
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DISCUSSION

There is extensive evidence that milk production will increase

vith increased crude protein intake ( 1 ). Danfaer et al (3) however,
found that milk yield decreases slightly when ration crude protein

vas increased from 19 per cent to 23 per cent. Gordon (6) also reported
that ration containing above 20 per oent crude protein, led to reduction
in milk yield. In this experiment, the result shows no significant
increase in milk although, the level of crude protein of the ration

vas vell below the 20 per cent level. This could probably be due to the
short duration of the experiment.

Paquay et al (15) concluded that the optimal crude protein content
of the diet was 15 to 16 per cent (dry matter basis ) when milk production
exceeded 20 kilograms per day, 12 to 13 per cent for a production of
15 to 17 kilograms per day and 11 to 12 per cent for cows giving less
than 10 kilograms per day. The cows in this experiment had a-daily milk
yield of about 10 kilograms only, so a crude protein content of 11 to12
per cent (dry matter basis ) in the diet would be sufficient. Also Gordon
and Forbes (5) reported that an increase in the level of protein intake
above the requirements has little effect on milk yield and composition
but levels of dietary protein considerably below requirements led to a

decline in milk yield and protein content.
There is an increase of 1 to 1.7 kilograms in the mean daily

milk yield in all the groups. This could not be the effect of protein,
since there is also an increase in the milk yield in group A, which
does not contain more crude protein than the N.R.C. requirement. The
factor that contributed to the increase in the mean milk yield would
be due to the effect of the metabolisable energy. This is because all

the animals in groups A, B and C had consumed an excess of 15.4, 12.5

and 10.6 per cent of metabolisable energy respectively ( Table 5 ).



This is in accordings with the findings of Gordon and Porbes (5) who
concluded that the level of energy intake significantly affected milk
yield. In their experiment, cows receiving 119 per cent of their energy
requirements produced 1.6 kilograms of milk per day more,than those
receiving 81.1 per cent of the requirements. Also Oldham and Smith (14)
suggested 35 to 75 per cent of the milk production responses were due
to the direct effects of protein, whereas, 25 to 65 per cent were the
result of indirect energy effects. The excess metabolisable energy
consumed by the animals in this experiment, was due to the excess grass

intake of the animals.

There was no change in butterfat and protein content of the
milk during the adaptation and experimental period ( Table 2 ). These
findings were similar to the findings of Edwards et al (4) who found
no changes in percentages of milk components between cows fed rations
of 13, 15 and 17 per cent crude protein ( dry matter basis ). Also
Gordon and Forbes (5) found that an increase in the level of protein
intake above the requirements has little effect on milk composition.
There is evidence of increase in dry matter intake, with increase
in the protein content in the ration. This is due to the increase in
the digestibility of the diet (14). In this experiment however, there
vas no significant change in the dry matter intake and crude fibre
intake between the adaptation and experimental periods amoung the
groups ( Table 3 ). The short duration of this experiment did not allow
for the effect of protein supplement to be seen in the dry matter intake
of the cows in the various groups.
The animals in groups A,B and C consumed 3.5, 2.8, and 2.4 per
cent orude protein respectively above the treatment values in this experi-

ment ( Table 4 ). This is due to excess grass intake by the animals.



An increase in the mean liveweight of the animals in the groups
A, B and C, was noted during the three month period ( April, 1984 to
July, 1984 ). This is probably because the cows were receiving better
nutrition during the feeding trial as compared to prior the experiment.
Liveweight can also increase by increasing protein intake, by increasing

ration digestibility and by increasing feed intake ( 14 ).

CONCLUSION

From this study, it was found that.there was no significant
difference between treatment means, in the milk yield of the cows
during the experimental period. There was no significant increase in
milk yield when the crude protein content in the diet of the cow was

increased, probably due to the short duration of this experiment.
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APPENDIX

Metabolisable energy (ME) was estimated from equationss

ME forage (MJ/ kg IM ) = 13.3 - 0.17 CPX -« 0.19CF%

Me concentrate ( MJ/ kg IM ) = 0.12 CPX + 0.31EEX + 0.05CF¥% + 0.14XSFE
sourcel

MHedoF.Pe 1975. Energy Allowances and Feeding Systems for Ruminants,
Tech.Bull, NO. 33, Ministry of Agriculture, Fisheries and Food.

BQHQSQO.’ Lo_ndon, UK.

ME forage ( MJ/ kg IM ) = 5.19 ¢ 0.293 CPX
hm_._ I.R. and Mustaffa. 19830 Proo.Vth.Wld .Conf. Anim, ma.,

Tokyo, Japan.



FEED ARALYSIS
CP CFat C.F. NFE Ash ™M ME/WJ
Forage Fed  Adaptation 6.31 1.01 40.82 45.90 5.96 90.33 6.62

Experimental 5.10 1.09 42.49 47.10 4.26 93,22 6.10

Maize Adaptaton 10.49 5.11 1.74 80.53 2.13 96.73 14.2

E!porilental 10.78 5.01 1.26 81.12 1.83% 96.48 14.

Concentrate Adaptation 16.83 4.89 9.45 61.29 7.54 97.18 12.
Experimental 16.31 5.04 9.58 61.47 T.60 96.84 12.

Soya Bean Adaptation 44.71 5.62 5.38 38.12 6.17 97.32 12.
Experilentll 45006 5020 5063 37081 6.30 97.19 12.59





