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AlmTBACT 

In a atudy conducted over two months, 9 dairy cov■ 

rrom the Dairy Unit, UniYeraiti Pertanian Malayaia, were 

randomly divided into 3 groupa; A,B and C with 3 animal• in 

each group. Over a duration or 8 weeks, 4 week■ were allowed 

tor the adaptation or feed and the other 4 weeka , the actual 

experimental period. During the adaptation period, the cove were 

individually fed a ration formulated according to the National 

Research Council requirement■• In the experimental period, group 

A vae assigned to reeding a ration formulated according to National 

Research Council requirement and rations for groups Band C were 

20 and 40 per cent crude protein above National Reaearch Council 

requirement. Thus, the crude protein level in ration■ o� group .l, 

Band C were 12-13, 14.4-15.6 and 18.4 per cent reapeotively. 

There vu no ■ignificant difference between treatment mean■ in 

■ilk yield during the experimental period.There vaa no change in

the butter rat and protein cont�nt ot the milk,during both period■ 

lo ■ignificant change in·,the dry matter intake va■ observed among 

the treatment■ between the adaptation and experimental period■• 

An increaee ot 1-1.7 kilogram in the mean daily milk yield in all 

tbe group■ obtained, could be due to the effect ot the excee■ 

metabolizable energy the animal■ had consumed. 
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INTRODUCTION 

Pacing an ever increasing demand for animal protein in general and 

■ilk and ailk products in particular, the government ha.a ■et 1990 u the

year by vhich Malaysia must produce 20 per cent or its requirement■ of milk 

and ■ilk products ( 16 )� Malaysia presently depend■ heavily on importation 

or dairy products. While about 5.4 million litre■ or fresh milk vere prod­

uced locally. in the year 1982, a total or 440 million litre■ or liquid 

llilk equiYalent was imported the same year. Total consumption of dairy 

products increased by 40 per cent between 1973 and 1980, when do■estic 

production only increased marginally about 3 per cent or total milk cona­

uaption. Much attention should, therefore be giYen to the dairy development 

in the country (18). 

One vay of increasing the milk production is by improving the nutrition 

of dairy covs. Thia 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 or use or absorbed 

nutrients (1). Oldham and Smith (14) suggested 35 per cent to 75 per cent 

of tbe production responses were due to the direct effect of protein, where

aa 25 to 65 per cent were the result or indirect energy effects. Effects 

Tia altering the etficie,cy or pattern or use of absorbed nutrients might 

■ediated, at least in part, by additional absorbed amino acids, causing

adjustments ot endocrine status to affect lipid and glucose metabolism,

and increase nutrient supply to the mammary glands by increasing blood 

nov ( 13). 

My objective ia to determine the effects or different leYela of 

supplementary protein on milk production of dairy cows at the Dairy Unit 

in UniYer■iti Pertanian Malaysia. 
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LITEBATUBE REVIEW 

'fhere baa been considerable controversy about the aaount or diet­

ary crude protein needed by dairy oova. Thi■ probably has been brought 

about by tbe ditterencea in source or protein and ite contribution to 

either rwaen ammonia or protein digested in the intestine■• Aleo under 

different reeding ay■tem■ the availability or microbial protein is atrect­

ed by T&riation or turnover ot microbe■ within the rumen and the out-now 

rate fro■ the ru■en ( 10). 

lequire■enta or ruminant■ tor amino acids are met fro■ microbe• 

grown in the rumen and digested in the ■■all intestine■ and fro■ dietary 

protein that i■ not degraded in the rumen but ia intestinally digestible 

(by' pu■ protein) (10). 

'There 1• extensive evidence that milk production will increase 

vith crude protein intake ( 1). With diets based on corn and soybean meal 

large increases or ■ilk yield are obtained when crude protein concentration 

i■ raised from 9-10 to 13-14 per cent. Increasing crude protein. above 14 

per cent reaul t■ in amaller and declining rates of increase ( 1 ) • On the 

other hand, there are experiment■ which showed a higher milk yield in 

oov■ receiving 15 or 17 per cent protein ration than those receiving 13 

per oent protein ration ( 4 ) • 

A low nitrogen intake oan reduce rumen ■icro-organiam actiTity 

and consequently the digestibility or organic matter and the ingeatibility 

ot teed. It can also reduce amino acid supply and consequently the milk 

yield •• well u the intake capacity of the cove ( 9 ) • 

Gordon and lorbe■ ( 5 ) , has shown that an increase in the level 

or protein intake above the requirement■ has little effect on milk yield 

and ooapoaition, but levels or dietary protein■ considerably below requi­

rement■ lead to a decline in milk yield and protein content. 
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The utilization or digestible nitrogen tor milk ■ecretion and 

llilk production waa influenced by.the nitrogen intake level only vhen 

t� crude protein content dropped below a limiting value, thi■ infiuence 

did not cau■e a reduction in the protein content or the ■ilk but affected 

the daily ■ilk production. Daily nitrogen intake and protein content ot

diet above tbi■ limiting value va■ not utilized by the animal, but va■ 

loat in the urine (15). 

When a diet vaa given tor about one month the optimwa crude­

protein content va■ 15-16 per cent (dry matter baaia). When daily milk 

production exceeds 20 kilogram■, 12-13 per cent tor a production of 15-

17 kilogram• and 11-12 per cent when the cove give lea■ than 10 kilogram• 

of milk per day (15). Aleo Huber and Thomae (7) concluded that when llilk 

production vaa under 20 kilogram per day, a ration with a crude protein 

content ot 10.5-11 per cent vas adequate. 

The minimal crude protein requirement tor increments in milk yield 

are cloae to 85 gram crude protein per tat-corrected-milk (14). Waldo and 

Glenn (19) predicted minimum protein in dietary dry matter range■ from 

9 to 1, per cent tt 10 kilogram• milk per day and 11 to 17 per cent at 

40 kilograu milk per day. 

Bvidence of decreasing milk output with increa■ing protein intake 

1• rarel7 found, but Daufa•r et al ·(3) found that milk 7ield in cove tell 

fro■ 24.5 to 23.1 kilogram• tat-corrected milk per day, as ration cr11d• 

protein increued fro■ 19 to 23 per cent. Al■o Gordon and McMurray ( 6 ) 

concluded that aaxi■um ■ilk yield occured in their ration• at approximately 

20 per cent crud• protein in ration dry matter - beyond thia level milk 

yield decreased. The decrease in ■ilk yield (1.4 kilogram fat-corrected 

■ilk per day) vith increase protein intake would have been aa■ociated

vi th an increue energy lo■■ or 3 MJ per day to excrete aurplu■ ni tropn 
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a■ urea. Thi■ energy coat might therefore, account !or about halt the 

reported decline in ■ilk output ('14). 

Cova given!.!!, libitua teed, dry ■atter intake generally 

increa■e■ vith increased ration crude protein content ( 14 ). £n 

increaee in ration crude protein up to ■ixteen per cent or more, vill 

alao increaee the dry ■atter dige■tib111ty ( 14 ). 

Clay and Satter (2) attributed an increase 1-n ■ilk production 

or the dairy cova on the concentrate diet■ to increaee■ or total teed 

intake apparently brought about by increase protein content of the di•�• 

Oldhua and Sllith (14) ooncluded in!!!, libitum reeding experi■enta ■ilk 

yield response■ are approximately tvo kilograms per unit change rat­

oorrected ■ilk per kilogram per unit change dry matter intake ■timulated 

by protein reeding. Approximately half or this response is due to energy 

atatua and halt to a positive 'protein' effect. 

The level or energy intake significantly affected both ■ilk 

yield and ■ilk output. Cova receiving 119 per cent or their energy requ­

irement■ produced 1.6 kilogrpia or milk per day more than those ani■al• 

reoeiTing 81.1 per cent or the requirement• ( 5 ). 

Tbe effect or enerS7 intake on milk yield or compoeition 1• 

related to the level of protein in the diet, and conversely the effect ot

protein 1■ related to the level of enerS7 ( 5 ). 

Oldhaa'1 (13) diacuaaion concerning the implication of low, 

aediua, and high ratio■ ot aaino acid• to energy yielding nutritient■ 

absorbed fro■ the gut are aa follow■ 1

(a) When uino acid ■upply 1■ inadequate, ■ilk production will be l••• th�

opti■al, and excea■ energy-yielding nutrient, can be ■tored •• fat or
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oxidised re■ulting in decreued utiliEation or ■etaboli■able energy. 

(b) When aaino acid aupply i■ inadequate in relation to energy-yielding

nutrient■, the latter do not need to be stored a■ tat or oxidised

and turtbermore, uino acid■ may increase milk ayntheaia directly to

'pull' ■ore nutrient■ out ot the tiaauea or indirectly by caueing

mobilization of nutrients from tiaauea to 1 puah' milk production up.

(c) When amino acid■ supply ia high in relation to energy-yielding nutrient■

amino acids in exceaa or tho■e aecreted into milk are deaminated vith

the energy coat or aynthesia and excretion or urea, resulting in red­

uced efficiency or utilisation of aetabolizable energy.

When proteina requirements of the cova were compared vith diet 

protein eupply (microbial protein plua undegraded feed proteins), a large 

deficit of protein• appeared veey early in lactation under normal feeding 

conditiona. It can equal 50 per cent or the protein·requirement■ during 

the firet tvo veeka of lactation. Meeting this protein requirements 

■ti11Ulatea ■ilk eyntheaia at the expense of body reaerTe■ ( body fat pri­

ncipally, but alao body protein ) vben roughages were given in liaited 

amount a after calving ( 9 ) • There 1• also a large energy-de tioi t during 

tba same ti■• u a result ot a maximum output or energy in the ■ilk 

during tho•• period• ( 8 ) • 

LiYeveight lose can be reduced by incre .. ing protein intake by 

increasing ration digestibility and/or feed intake. Th• increased enera 

intake counterbalance■ energy release from tissue reducing net tiaaue 

mobilisation (liveveight lo■■) ( 14). 

At high level■ or feeding or vith high concentrate ration■, incr­

e■ent■ of protein intake reduce liveveight loaa early in lactation. At 

lov leTel■ of reeding, or with lov concentrate ration■, increments ot 

protein intake appear to atimulate adipose tiasue mobilization and increase 

liTeveight loa■ ( 14). 
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MlTEBilLS. ARD Mfttiu.DS 

!he ■tudy waa conducted at the Dairy unit, Field 15, Univeraiti

Pertanian Malay■it over a two ■onth period. Nine animal■ were uaed tor 

thia ■tudy. The ani■ale were randomly divided into 3 froupe_(!,B and c) 

vith 3 animal■ in each group. All cow• were fed a ration formulated ac­

cording to the National Research Council (12) requirements. The cove we­

re allowed 4 weeks tor the adaptation or teed and they were individually 

ted during that period. A further 4 weeks were assigned ror the experi­

mental period. 

Treatments 

Grou� A was assigned to reeding a ration formulated according 

to the National Research Council requirement. Thia ration h-t a crude 

protein level or 12-13 per cent. The ration tor 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 lev•� (dry ■atter 

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

vu 1a.4 per cent. 

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

The Guinea gras■ 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 or 5 to 10 centimeters and was delivered 

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

thia gra•• on rreah basis. 

Concentrate 
Commercial concent�ate vaa given to these cove. Maize and soya

bean were added to the commercial concentrate and mixed together to 

roxmulate the ration for the cove. Cova in group A, received ration 

containing commercial concentrate, maize and Guinea grass. Whereas cova 

in group Band C received ration conaiating of Guinea graea, commercial 
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concentrate and ■oya bean. 

Aniaal Management 

All cows were stall fed individually. The cova vere fed twice 

a day, that i■ at 9 •••• and at 2 P••• Clean drinkin� vater waa al■o pro­

vided tor tbe covs. The cove were machin�-milked twice a day, at 6.30 ••••

and at 4 P••• 

Milk Yield and Composition 

• The milk yield of each cov vaa recorded during the whole tvo

month period. Milk samples were taken from individual cove, 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 

vaa determined by Gerber method and protein by modified Eabaoh'■ aethod. 

Forage and feed intake 

Forage intake of individual oovs were estimated, during one 

week ot the adaptation period and one veek of the experimental period, by 

weighing daily the cut Guinea grass ted and refusals from the cova. During 

the■• veeka, concentrate intakes of all cows were estimated from concen­

trate■ fed leaa retusala. Aa refusals vere very little, concentrate int­

ake va■ taken u concentrate fed. All forage and reed aamplea were dried 

at 60 to 65 degree■ centigrade in a forced draught oven. 

Liveveight change 

The cove were weighed one month before the study period an� 

at the end of the study period. 

Chemical Analyais 

Dried sample■ vere ground through a 1 millimetre screen in 

a laboratory mill. The samples were analysed for their crude protein; 

crude fibre, ether extract, a■h, nitrogen free extract and dry matter. 

Metabolizable energy waa eatimated fro■ equation■ given by M.A.F.P. (11). 
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Statiatical Analysis 

1nalyaia of variance between means were done according to Steel

and Torrie (17),

RESULTS 

Table 11 Mean milk production (Kg) during adaptation and experimental 

period. 

Group Adaptation period Experimental period 

milk yield/kg milk yield/kg 

6.03 + 1 .97 7. 762 + 1.56
- -

l3 6.143± 1.73 7-857+ 2.73-

C 6.143 ± 0.91 7 .142 ± 1.62 

Table 21 Mean valuea of milk compoaition during the adaptation and 

experimental period. 

... Peri·od Group Butterfat Protein 
(%) (%) 

adaptation A 2.6:t 0.32 1.7* 0.29 

B 4.1 :t 0.67 1.8 t 0.29 

C 3.7 :.t 1.33 1.1 + 0.29 -

experimental ' 2.6 :t 0.32 1. 7 ± 0.29

B 4.1 :t 0.67 1.8 ± 0.29 

C 3.7 ± 1.33 1.7 ± 0.29 

. 
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Table 31 Mean value■ or dry matter intake and crude fibre (CP) intake 

during the adaptation and experimental period. 

Period Group DMI (kg) CF (kg) 

' 9.80 1.e4

Adaptation B 9.70 1.90 

C 10.00 1.92 

A 9.92 1.91 

Experimental B 9.80 1.9a 

C 10.40 1.98 

Table 41 Calculated mean value■ or crude protein consumed by animals per 

day in comparison vith National Research Council requirement■ 

during the experimental period. 

Group_ N.R.C.(gm) Consumed (gm) Consumed above

N.R.C. requirement 

A 1149.7 1190.0 3.5" 

B 1123. 7 1380.0 22.9% 

C 1218.7 1740.0 42.4% 

. 

Table 51 Mean �1evel or metabolizable energy consumed by animals per 

day, during the experimental period. 

Group Required by animal• Consumed by animal■ Excess energy 

ME (MJ) ME (MJ) ME (MJ)% 

' 92 106.21 15.4 

B 91 102.40 12.5 

C 100 110.59 10.6 
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Table 6 1 Mean live weight change during the 3 month period 

Group 

A 

B 

C 

April 1984 

liveveight 

(kg) 

364 + 54.5 
-

306 ± 1,.1

399 ± 43.9 

July 1984 

liveveight 

(kg) 

384 + ,2.7 
-

310 + 50.1 
-

411 + 35.4 
-

There was no significant difference between treatment means

in ■ilk yield during the experimental period ( Table 1 ). 

There vas no change in the butterfat and protein content of 

the milk during the adaptation and experimental period ( Table 2 ). 

There vu no significant change in the dry matter intake 

and crude fibre intake between the adaptation and the,experimental period 

aaong the treatments (Table 3 ). 

The animals in groups A, Band C consumed 3.5 , 2.8 and

2.4 per cent crude protein respectively, above the treatment value■ in 

thi• experiment ( Table 4 ). 

The ani■ala in groups A, Band C consumed 15.4, 12.5 and 10.6 

per cent exceas ■etabolizable energy than required by th• ani■al• in

the reapecti ve group■ ( Table 5 ) • 

During the 3 month period, there vaa a 20, 4, and 12 kilograa

increase in the mean liveveight change in groups A, Band C respectively

( Table 6 ). 
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DISCUSSION 

There i■ extenaive evidence that milk production will increase
vi th increased crude protein intake ( 1 ) • Danfaer !.!. !! ( 3) however,
tound that ■ilk yield decreaeea ■lightly when ration crude protein
vu increased from 19 per cent to 2:, per cent. Gordon (6) al■o reported
that ration containing above 20 per oent crude protein, led to reduction

in ■ilk yield. In thi■ experiment, the result ehova no significant

increue in ■ilk al though, the level or crude p�t•in of the ration

vu vell below the 20 �r cent level. �hi• could probably be due to the

■hort duration or the experiment�

Paquay !! !!. (15) concluded that the optimal crude protein content 

or the diet vu 15 to 16 per cent (dry matter basis ) when milk production 

exceeded 20 kilograms per daq, 12 to 13 per cent for a production of 

15 to 17 kilograaa per day and 11 to 12 per cent for cove giving lea■ 

than 10 kilograms per day. The cove in thia experiment had a�daily ■ilk 

yield or about 10 kilogram• only, ■o a crude protein content of 11 to12 

per cent (dry matter baaia) in the diet would be sufficient. Aleo Gordon 

and Forbes (5) reported that an increase in the level or protein intake 

above the requirements ha• little eftect on ■ilk yield and composition 

but level■ of dietary protein con■iderably below re�uirementa led to a 

decline in ■ilk yield and protein content. 

There i■ an increa■• of 1 to 1. 7 kilograms in the metui daily

■ilk yield in all the groupa. Thi■ could not be the errect or protein,

since there i• al■o an increase in th• milk yield in group 1, which

doe■ not contain ■ore crude protein than the 1'.R.C• requirement. 'l'be

factor that contributed te the increue in the mean milk yield vould

be due to the effect or the metaboliaable energy. Thia i■ because all

the ani■ala in group■ A, Band Chad consumed an exceaa of 15.4, 12.5

and 10.6 per cent or ■�taboliaable energy respectively ( Table 5 ).
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'1'hi■ ia in accordinga vi th the tindinga or Gordon and IPorbe■ (5) who 

concluded that the level or energy intake ■ignificantly affected milk 

7ield. In their experiment, cove receiving 119 per cent or their energy 

require■enta produced 1.6 kilogram■ or milk per day ■ore,than tho■• 

receiving 81.1 per cent or the requirement■• Alao Oldham and Smith (14) 

auggeated 35 to 75 per cent ot the milk production reaponaea were due 

to the direct effects ot protein, whereas, 25 to 65 per cent were the 

reeult of indirect energy effects. The excess metaboliaable energy 

consumed by the animal■ in this experi■ent, vaa due to the exce■■ gra■• 

intake or the animal■• 

There vaa no change in butterfat and protein content of the 

■ilk during tne adaptation and experimental period ( Table 2 ). The■e
I 

findinga were similar to the tindinge of Edvard• !l 51 (4) who round 

no change■ in percentages of milk components between cows fed rations 

of 13, 15 and 17 per cent crude protein ( dry matter baaie ). Also 

Gordon an� Forbes (5) found that an increase in the level or 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. Thi.a is due to the increase in 

the digestibility or the diet (14). In this experiment however, there 

waa no significant change in the dry matter intake and crude fibre 

intake between the adaptation and experimental periods amoung the 

groups ( Table 3 ). The abort duration of thia experiment did not allow 

tor the effect ot protein aupplement to be seen in the dry matter intake 

ot the cove in the Yarioua group■• 

Tbe animal• in groups A,B and C consumed 3.5, 2.B, and 2.4 per 

cent erude protein respectively above the treatment Yalue■ in thi■ experi-

ment ( Table 4 ). Thia is due to exce■s grass int�ke by the animal■• 
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An increa•• in the ■•an liveveight or the animal■ in the group■ 

A, Band C, va■ noted during the three month period ( April, 1984 to 

, July, 1984 ). !hi• 1■ probably becauae the cov■ vere receiving better

nutrition during the reeding trial u compared to prior the experiment. 

Linveight oan al■o increa■• by increaaing protein intake, by inorea■ing 

ration digeatibility and by inoreaaing teed intake ( 14 ). 
' . 

COBCLUSIOB 

Pro■ thi• ■tudy, it vaa round that.there was �o significant 

ditferenc• between treatment mean■, in the milk yield or the cove 

during the experi■ental period. There va■ no significant increa■e in 

■ilk yield when the crude protein content in the diet or th• cow va■

increa■ed, probably due to the short duration or this experiment. 
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Porap hd 

Maize 

Concentrate 

Soya Bean 

Adaptation 

- :b-

»:P:O J.RALYSIS 

MI/MJ 

Bxperimental 5.10 1.09 42.49 47.10 4.26 9,.22 6.10 

.ldaptaton 10.49 5.11 

Experi■ental 10.7a 5.01 

£daptation 16.83 4.e9

Experimental 16.31 5.04 

Adaptation 

Bxperi■ental 45.06 5.20 

1.74 eo.53 2.1, 96.1, 14.2 

1.26 81.12 1.e, 96.48 14.

9.45 61.29 7.54 97.1e 12.

9.58 61.47 7.60 96.84 12.

5.3e ,a.12 6.17 97.32 12.

5.63 37.81 6.30 97.19 12.59 




