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Abstract 
- ,.',' • J. ,.-, 

Twelve calves (4 Friesian, 5 Ayrshire and 3 Fn'esian x Boran crosses) were randomly allocated to 
three weaning r,egimes. These were Soybean-Fishmeal (SBFM) + 8 weeks'weaning (treatment I); 
SBFM + 12 weeks weaning (treatment JI) and cottonseed cakf/-maize bran' Dairy Meal Concen'trate 
(DMC) + 16 weeks weaning (Control treatment III): Their-groWth performance was'assessed'up to 
20 weeks of age. A digestibility trial was conducted immediately after'weaning using three calves from 
each treatment group. Mean birth weight ojcalves was 28.33±3.45 kg and mean weights at 20 weeks 
of age were 99.2, 107.9 and 66.9 kg reflecting an overall growth rate ojO.51, 0.57 and 0.28 kg/day 
for treatment J,' II and ,III, respectively:' The mean growth rate of caLVes 'on treatment III was 
significantly lower (P = O.:O~ )..than' those on ,treptments I and ii from the 17th to 20th week of age. 
Therewl!resignificantdifferences (P= O. 01) in %CP digestibility between treatments I (75%), II (72%) 
and III (54%). Amounts,ofmilk consumed during experimentalperiodwereJ36.5, 241.5 and 353.5 
'litres per calffor t~eatments 1, II and III. lCost of milk constituted 80.4%, 76.7% and 89.9 % of the 
total feed cost for tr~atments. I, iI andllI. Based on growth performimce and cost, it was concluded 
that early feeding of calves Withsoyb,eq.'!-fishmeal bas.eg calfstarter was more, efficient and economical 
than cotton seed cake ~maize:bran basedfeeds commonly used in feeding dairy calves in Tanzania. 
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Introduction 
=: .. -

'In most SUb-Saharan countries 'with a devel-
oping dairy industry, calves are generally 

weaned at 12 to 16 weeks of age, or when they 
have reached the target weaning weight, nor­
mally about 60 - 70 kg. Calves may require 
more than 12 weeks to attain the desirable 
weaning weight due to a variety of factors, such 
as, low birth weights combined with low 
growth rates caused by poor feeding regimes or 
parasitic and non parasitic infections. Weaning 
at 16 - 24 weeks is not uncommon in Tanzania 
(Akarro and Makiriye, 1986). This leads to the 
consumption of 300 - 400 litres of milk by the 
calf from birth to weaning, costing 75,000 to 
100,000 Tanzanian shillings per calf. Such high 

·Corresponding author 

cO,stS~ffeeding calves m~es heifer calves very 
expensive relative to tIle final market value of 
the heifer~ (about Tshs. 3001000 for in-'calf 
heifers). Raising bull calves for beef production 
becomes uneconoinical if the cost of live weight 
gain is above the present market price of beef 
aDimals (approximately Tshs 500 - 600 per kg­
liveweight or Tshs 1000 per kg beet). 

High growth rate of calves is important so 
that calves may be weaned early when they 
have attained the targetlweaning weight, ./ 
thereby saving valuable mitk for human con­
sumption and sale. Every dairy farmer should 
therefore be cpncemed with rearing methods 
that enable calves to grow fast and be weaned 
as early as possible thereb~ increasing,profit­
ability of the enterprise. Apart from the eco­
nomic viewpoint, early weahing of calves may 

J 
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be desirable in milk defic:ient developing coun­
tries as a wily of making more milk available 
for human consumption (Babiker et al., 1988).; 

, There is:therefore a need to develop cheap~r 
calf rearing methods which'minimise the 
amount of milk fed to calves while maXimising 
calf growth rates to attain a weaning weight of 
70 ,kg at 12 weeks"or earlier. Towards this ob­
jective, a series of studies' are being cond~cted 
at Sokoine Univer~ity 9fAgricuiture (SUA) us-

• .... ' • I~ _~ - .). • ~ .. -

ing locally available feedstuffs. This paper re-
ports'results o{the 'fi~st trial involVIng the use 
of e~trude,d.soybean:fish meal,based calf starter 
in caif fe~ng. ,l , • 

I ' 
,",' 'j'-' ,': 

Materials ,and ·Methods 

Q , 

The experimental treatments and 
feeding 

Twelve calves (4 pure-bred Friesian, 5Ayr­
shire and 3 Fl (Friesian x Boran) cross breds; 5 

: .. ' 
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bull and 7 heifer calves) were iandomly;allo­
cated to three rearing regimes; i.e. Soybean­
fishineal based concentrate, (SBFM) + 8 weeks 
weaning (treatment I); SBFM + 12 l weeks 
weaning (treatinertt II) and 'Cotton, seedcake 

. based Dairy Meal Concentrate (DMC) +'16 
weeks weanirig (Control treatment. III). During 
,the first week all calves were fed on colostrum, ( 
thereafter the feeding regimes in Table 1 were 
adopted. Mixing 33 % Extruded full fat soybean 
meal, 5 % fishmeal, 60 % Maize bran and-2 % 
Maclic® (Cooper, Kenya Ltd.) minerafpremix 
compounded the SBFM calf s'tarter diet.: -

, Mixitig 69 % maize bran, . 30 % Cottonseed 
cake and 1-% Maclic® (Cooper, 'Kenya Ltd.) 
mineral premixconipounded' the Dairy Mea1 
Concentrate (DMC). " . 

Due'to the sinall number of calves no at­
tempt was made to balance the breeds among 
the three treatments.' 

. Catves in, all groups were also given a small 
amount of green guatemala grass from the 2nd 

Table 1: Feeding regimes of calves 'Olithe three treatments 
" ., .. ~ . 

Treatm~nt 

Week 
/ SBFM + Weeks weaning SBFM + 12 Weeks weaning D<;:M + 16 Weeks weaning 

':' . - ., 'Whole milk' SBFM 

(I/day) (kg/day) , 

"SBFM 

(kg/day) 

2 

3 

4 

4 

2 

'0.25 

0.25 

0.5 
,-.,t· 

2 

3 

4 

4 

4 
: ,c-. ~J~ '4: 

2 

3 

4 

5 
6 
7,· .!l' ',_ 1 ., 

1.0· 
1.0 ' 

1.0 '4 

3 

3 

2 

8 I 

9 '. 
10 

11 ': / 
12 . 

13 

14 .. :':;,' 
15 

16 I 
17-20 

Note: 

0.5 

',0 

. ;,~ ,'.0 

, 0 

'0 

o 
. i.O -'.; 

o .. ;; .-.~,,. 

O' 

o 

Conc ad Jib 

.. ' 

.' .. 

0.5 

o 
o 
o 
o 
o 

SBFM Whole milk 

(kg/day) (I/day) 
'. 2 

0.25' 3' 

0.25 4 

"0.5 4 

0.5 .. 4 

1.0 ' '.~.-:: 4 . " 
.. 

1.0 ' 4 t..l ',' 

Com,:. ad Jib 4 

. 4' 

,c. 4 

4 

3 

3 

2 

DCM 

(kg/day) 

0.25 

0.25 

0.5 

.0.5 

1.0 

1.0 

Conc. ad lib 
, . 

, -. " 

Ail'c'alves we~ fed ~olostnim for S.d~ys from birth'a~d'were offered gr~en g~temal~ gr~ss from the 2nd week onwards 
. • . , ,-: • r '. \ . 

SBFM = Soybean-fish m~al / maize bran cOncentrate " ~:'" /. ,,", ' " 
n:rv1C ;; Cotton seed 'cake i maize bran co~entrate 
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44. $()y,bellPiOs.b.nieaJ.:based earJy calf starter 
f- • "" 

week ~fag~.l'A:)Vitamin premix was provided to 
aU;calves vi;lwater.a~cor~ing to manufacturer's 
r.e<;:om:lJlendatioIi,s ,(~harmavita·.and Horticul­
.tu.ta1,Inputs Ltd!'; Kenya). Weighing and re" 
c.orcfutg all feed~offered and refusals monitored 
daily feed intake:;All calves wete~weighed once 
a week aL08. 0.0 hrs before feeding ,during the 
entjte. eIcp~rim~ntal-period! :.J. . ;~~ _ di .~, J! 'I 

1[)!.gesHbil!ty't'r.i"a(·,,';·CL~' ~ 'l': ',' 
. .,! . . :;",-. ':"" *: '.' t- • ,- ( >.' ... 

. Thr~e calves from eac.hre¥ing, ~yst~~ (re~ 
gime) were taken imme!liately after we@,ing, 
\ye,ight::c!.and·put'in metabolic cege~ adjusteq ac­
cQr,ding to. the si.ze.of,the calves for a duration 
pf two weeks; .()ne week preliminary,perioq ang , 
a collection period of one week·. The faec.es 
were· trapped onto, '! nylon screen ( 2x 2 mm) 
~hich .could·all.ow th~.urine but npt the fa~ce~i 
to pass through. The calves were re-w~igh~4at· 

(Radiometer@, Denmark) according to AOAC, 
(1990): MRcontent of feed ingredients was ob­
tained from 7feed tabl.es and ME:for the com~ 
pounded s tarter diets .. was ca1culated using the 
propoitionaLcontribution of-the feedjngtedi-
~nts; in; the diets" i ,.J .. 

. '- .. ~. ,.:~' • I ,I -.,~ :-::-:' 

St~ti~t~c~r:~~(llys'i$ ,:';'''' c:':'~~~'. :1" ~~i ~~; 
.' }t., , __ ,_.t .,....,,, .... ~" l." ,_. ,_ ..... ,_ .. 

• • , .... r~ ..... t ... _"'. :.~ :-'l"---f .. ~I),. 

, The dati'fcir both:feedingand'iligestiqility 
study 'were' analyseq'using-theOLMprot6dme 
(S tatisttcalAnalysis Sy~~ems '(SAS) InstitUte; 
Inc'., :1985)'for a compiete rindomizeddesigh 
(CRD) - (Snedecor and Cochran 19(7).;Birth 
weight and sex of calves were included as co:" 
variates in the model to r~m6ve' the~ effect 9f ,in­
itial body weight and sex on weight gains and 
feed intak;e. ~ .," 

the-.end.of co\le,ction period. All,weighings Results 
,were cat:~ted~o:ut at 8.00 a~~ .. bef9r~ fe~di_ng~· ~ ~ '. I.~ ".' 

The SBFM st'arter ration, DMC and the C'oril:po~liion '~i ih~;i~'kiio~s' 
green grass were weighed and recorded every 
morning before feeding. Refusals of both con~ .. '. Gp.emical, comp()sition of the feed ingredi­
centrates and grass were ,colleeted daily- before.· ·entS ~iId the,two' rations i. e; ,SBFMcaIf starter 
feeding:' weighed aAd r~t6tded. The grass ~as: ' '\'ation and DMC is pi~~enied iIi Table '2: the 
sampled every day ~ qn.~<;l and'bulked'f()r;c~emi" .- ~'~Pf:M ca.-If s~~~~~.rrati?t;l.:h~<;l;·,2}. 35 % CP and 
cal analysis. Faeces we~e,~?llected,att1~e. same .v •• ?;95 %CF ~?il~ .tJ1e DMC had ~,5.59 %CP and 
tinle'each'day,'weigliedarid iecorded. Tenpet-- " 8:77 %'CF:- .... ~- - "_. , . , ... 
cent of theciaily faeces was bulked and deep- ,;;, 'l 
frozen for .nitrogen determination. Twenty per- Growth rate· of calves 
cent of the ,faeces were dried at 60 DC for dry , ~, 
ma~ter determination. Urine from each calf was .with the exc;~ption of a few cases of mild 
collected in plastic pails containing 20 ml of diat;rhoea in all t1:).e treatmentgroups, the calves 
preservative made of sulphuric aci.d and 'copper were generally of good health throughout the 
sulphate in,the ratio of 1: 1.33115 volume to experimentai:period. . , -' 1" 

weight, and made up to 1 litre using distilled The least square means of weight and aver-
water. Five percent of the daily urine output age daily gain of calves· are *esented in Tables 
was sampled and stored iIi stoppered plastic 3. The mean birth weight 01 calves was 28.33 
bottles for nitrogen determination. . 3545 kg in all the weaning regimes. Fig.' 1 

. '- shows the growth curves ofi the calves on the 
three treatments: The mean! body weights b'f 

" I I ;' 
caly,es at 20 wee~/of age were n;ot significantly 

Samples for chemical a:rialyses were ground dif~erent (P=O.O~). \ . . . 1 

to'pas s through 'l-mm sieve' In a laboratory" There 'were no' significant ,differences in: ~V." 
hammer ~ill; f,l?IiI?~t~r~~~I~si~ .~a~ c~rr~ed;... ~r~ge, ~allY0gai~ .?[ c~\":~s ~;~t~een tre~tweIlt~ 
out using standard methods for DM, N,EE, up t?,.~6,~.eelcs:of,~~~.,~r0m..tp.~ ~?!R- ~eek.t? 

Chemical analyses 

CF, Ash, and NFE (AOAC, 1990). Phospho- 20th w,eek of age, ,and th~ oyerall averag~ dajly 
rous was determined iIi a UV /VIS' spectroph6: .... -. gains ~erthigh-=e'itp =O':b'5Yfo~L SBFM fed 
to meter Model 100-20 (Hitachi, Japan) while calves (Treatment I and II) ~an the DMC fed 
Calcium was determined using an ion me,ter calves (Treatment III, Table 3). 
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G.Y. Berhane et at 45 

Table '2: Chemical compositi~n of feea'ingredients and the two expe;imental rations (as 
analysed)' ' 

:"-'." 'Feed ingredient ration 

.C h e m,i c 'a I'SBM 'Fish meal .', 
composition 

DM,(%), . " ~; 98,:~6 'I' 98.28 
.'CP (~,5,: . . '. 4i.5.7" <' 49.59 

, .1 

EE (%) •• ':1'4.26':' ..: '14:01 
'cr (%)5'.95 ," ' . ,c'··j 0~J9 . ' 

'!'Iff ~%) ~ 'j" ~:'i9:48' .... i'i'Q:42 

Ash (%) 6.1'0 .' 23.57 

'Ca(%j~ .. " ".' 'i!82 . T ' .. " .. 4.26' , 

P (%).' ',." 0.65 ,:~. ' 2,24 

Calculated: ME 12.3 
(MJ/kg DM) 

Note: 

" ••. 0 i4.5 

SB-M .:=' -El'tru.ded full faLsoygean ' 

.SBFM '7. S.oybean,ti~h meal.; 

DMC. = Dairy .meal.concentrate , 

.' 

Post-weariing feed intake and' 
metabolic'studies' . . .. :'. . 

-;.. 

.. Least square,means of dry mattex and crude 
protein:intake and their utilisation by calves im­
mediately after weaning are presented in Table 
4. Mean dry matter intake immediately after, 
weaning were'lower (P,,:,,0.05) for. treatment I 
than, treatments Wand .Ill. There were no sig: 

Maize bran SBFM starter DMC :.~ 

93.04 99.32 98,46 

10.22"', 23.35 15,59 

8.79 "'-\ 6.76 7.75 

7.76 5.37 8.77 

63.55 .:: 54.41 58.4 

2,72 6.03 7.95 

0.92 (25 0.88 

0,64' , 0.66 . 0.62 

11.7 11.88 11. 79 

" 

" 

body-weights basis there wereno significant 
differences in DM intake between the three 
treatment groups. . 

Higher (P= 0.05) mean post- weaning 
crude protein intake was observed for calves on 
treatment II followed by treatment I and treat­
ment III. Calves receiving the SBFM calf 
starter ration (treatment I and II) tended to have 

Table 3: Least squares means (+ SE), of average daily gain (kg) of calves for the different 
feeding / weaning regimes 

Feeding I Weaning Regime ,-j' 

Period.(weeks) '. ~, ,~~ ... SBFM + 8u'week weaning SBFM + 12u, week weaning 
1':.'8 . ,.li) '!.'~" ""0:13"+ O,lOa!, .. 

("l~~t'~~~"'H'.J~' z~~...:). ... ·;-:: '-. ". 
I - l12 . <i~~.U~ ... ,.,/ '0:~2'4: 0.07' , 

f r);-rJ'1:'~ i'-• .rr. - • 
'1- 16 . ' . L~ <". ;0;5 ± 0,11" 

9-;201' 0.62±0.lla2 
13 . 20 0.64 ± 0.i5'· 

17 - 2b ." 0.52 + 0,09' 
I / 111' • 

OveralI-(I·-20 week) 0.51 ± 0.10' 

0.44 ±0.1O" 

0.45 ±.0,08a1 
• 

0.52±0.12" 

0.65 ± 0.12", 

0.75 ± 0.1602 

0.i7 + 0.09" 

0.57 ± O-il' 
Note:I":' '. <: _ . -'. 
a, b = Values in Ii row bearing different superscripts are significantly di~erent (P = '0.05) 
Ip r.. . h . -re-wearung growt . rate 
2p I'. I' ost,;wearung' growt 1 rate .' 

·l ~/ 

-,. -. 
DMC + 16U

' week weaning , 

0.17±'O.08~ ... 

.0.25±,0.06~ .,' 

",'0.27 ±. 0.09a! 

0.34.±, 0.09"' 

. 0.31 ± 0.12' 

0.30 + 0:07b2 

. 0.28 ± 0.08b 

.; 

nificallt'differences l~i meaiI dry.mattei.intake 
betweellcalves on Treatment II and in. How­
evet:, '~hen intake wa~,~xpre~sed o~ metabolic 

more crude protein/intake than those receIving 
the dairy meal c011centrate (DMC). WheniCP 

"-'., . - '.' 1--' '.' , 
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46 Soybean-fIshmeal based early calf starter 

.. 

.. 

.. 

.. 

.... +---:-.-----.-------,-,--------.-------; '. 12 UI i' '20 

•. f 

Figure 1: Growth curves for the different 
. ' . feediI)g regimes , 

: . --

\ . 
.' , 

Cost ~evaluation of th:e feeding re-gimes' . . 
Table 5 shows the cost of the three diet 

treatments during the entire experimental pe­
riod.-The cost.of the SBFM calf starter· was 
three times :iliat of the dairy ineal concen(rate. 
Weaning'·it(16 weeks reqhlred 2.6 times niO.f!! 
milk. thait'weaning at 8 weeks (treatme~t I)'. 
Calves we~ed at 12 weeks Gonsumed 1.8 tim~~ 
more milk than did those on treatment I feeding , .' -
regime. Milk consum~d up to weaning consti:-
tuted 80.4%, 76.7% and·89.8 % of the tota:l 
feed cost for treatments I, II and III, respec:-
tively. ·1 

The feed cost data calcUlated on the basis'of 
the cost of the individual ingredient~:,and their 
percentage composition' in· the two s'tarter :ra:" 
tions were Tshs 126.8 and Tsh§"40 .70 per .ICg 
for .the SBFM and DMC, respectively (Table 
5). The amount of SBFM st~rt~r~.ra!ion:.(ly.d 
dairy 'meal concentrate <;onsume? _~ere.35, n, 
and 119 kg per calf for treatments I, II and III. 
The tota1:feed·cost of the control diet (freatritent 
III) was 2.3 times thit 0(8 weeks weaning and 
1.25 times that of the 1-2- weeks weaning'(Tieat­
ment II). The cost of gain ofit.he. control treat~ 
ment was 4.25 tiniesthat of the·8·weeks wean.! 
iug.and 2.6 that of·the l2.weeks .weaning 
group .. 

-' ~" -/ 

g :.c..:- ~ -."'" 
in~ke was expresse9 on metabolic body w~ight. '. Discussion '. ~ 
basis, the post weaning protein intake for calves __ .. :. . ".=' '.:: _ _ ._ 
on Jreatment III. was 10weL(P..1 :than_fortlie: ~:- .- '.:0. ni'e:high values:'of CF'(0.69 %-) and-As~' 
other treatmentgroup~. 1 '. ". ., (23.35%) for fishmeal (sardines) were obs~iveil 

Pos t weani~~ :~ifrogen balance m~,asured_" from the an31ysis. and attributed to. sandy 'con;-
over a.7- day 'p~'riodfor each weaning a'gf(; taminants'and hay, This did not affect accept­
group IS show~vnTable 4. Mean tot~J,cru~~. (; ability of the, diets. . I j" 

protein excretion (~ean faecal plus m~all Ufl-.. - The growth rate studycleatly shows that the 
nary crude protein) ;f'ere different (P-=:: 0; 05) ,~, .~ dairy 'meal concentiite ~s-~adequate -in -supj:' 
between treatments (Table 4). Crude protein di-'" porting suffIcient growth of calves to enable 
gestibility were lower for PMC + ~6 ,w,eeks .. i ;!" weaning to·be·done withinlU weeks'as ex~ 
weaning than the other trea~ents (P= 0.001). pected. The main reason was\that the-DMC ra~ 
Mean urinary crude protem excr.:ted were tion hadJower CP (15 % ):.fompared,to!..tlie. 
higher (P 0.05) for treatment II than treatment I SB FM ration which had 23.35 % CP. The cal-
and III. Crude protein retention was higher (P culated ME content of the twd diets was similar 

"/ ' 0.05) for calves in treatment I than the other (Table 2) and thus energy could not have coil-
treatillents. tributed to the differences in growth perform-

There were no significant differences in di- ance o{the citlvei . ..1.. :'.' '.'. . •• ' 

gestibility coefficient of the-dry ·matter of·the" Crud~ protein'leveis in: calf starter' sho~ld: 
treatment·rations. C according toZambhtri Standards institute 

. / 
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",'" : }}." 1 '. ;' :,G.Y. Berhane et-a1.,' 47!' 

Treatments (Feeding f Weaning Regime) ;, " '.", 

Parameters SBFM + SUi Week Weaning SBFM +.12tJ;- Week Weaning DMC + 161)1 Week Weani~g . 

DMIntake 
.... '" '. !) 

, " 

J-I ,,;' ,,' I i~67 ± '8d.~b 
g [, ,i' wO:75 ~r ,1" " , ,>I: 
gkg~\y" d~h,: ,;70.?±2.76

a
f l:i' 

DM digestibility coefficient . '.' 
(%)":" " .. '~ " 73"·: 

CPIritake . " " f •. " .: ... 

d'i 38.2 of'i.52b 
g-,,-- " .. :,.t.J: 2 l,·i I ~ -. 

fWO.7jcla· 'I, • ; , (8:3 + -0 09a 

;a:~~i'c/~ da~'I) 9:72± 0:60b .~: 
UrillafY CPO '(gO d~y'l) '" ' .. 7:97 ± 1.05b 

.: •. r. 

Total CP .1 " ";, .. . .' ". 

Exc~et~d:(g ~ay'~) " . -.. : . In + 6.66c ': 

CP Retail~ed.' ' .'. i ',-:-, " 

• r ~- .1' , ! .. :} c 

1841 ±80.8~ 
79.6 i."i..763 r·.~ _?~~. 

, "J..', ~. t' ..J. ., ~ 

.> 1835 ±,80.8
a 

" 

-·74),±~.7?~ : 

-" 71 3 ~~: .'~I)~. " 
.' .,J',; -~2"' .' 

'- ~~" a 
49.3±2.52 
2.(i~0.ii9a '-, ':. 

34.0 +12.S'2b 

1.39 ~'0:09b; 
13.6):£:!0.60" ' ':", 
16.9 ±'i .b5~· . 

30.5 ± 0.66" 

15.5' -t' 0.60" 

'.. 10.8.±.. l.OSb 
:. 

, b 
26.2±0.66 

g(': .. ';t'Cl' 

gWO,75dayi" ;. 

" , 20.5 + 2,42
a

,. " 
, . ".' 0.98 '±: 0.09a ,:~:' 

_. 18.8·± 2.42a :" :-:7.74 ± 2,42b 

_ ~ 0.32 ± 0.Q9~ 
CYDigestibility Coefficient 75" 
(%f"~~c '. " 

...... ,.4 , • 

." .:{ } .', " " 

0.81 :± ... 0.09"·;.,~. " 

, '1 

b ,', < .. 54 

" 

.:- :. 1 \-.' .,. • - ...... r .' 'j. •• _ I ~ ~ • 

Table 5: Summary for the aJl.lount and cost of whole milk, SBFM calf~tarter ration and -DMC 
consumed'up to weaning and'weight gain up to 20 weeks of age; , 

'. _ .' • .. ~ , • f _. • ' • 

').. Whole Milk Concentrates .. I~:: 

Yo:'e.<pIing R~~ime -!An;Dtu~ Cost Amount 

(I) (Tshs) (kg) 

stiFM +8"Weeks 136.5 ' 1'6380 
,0' 3,1 , 

SBFM i + !'2 24i.5 
.. ,'U 

28980 77 
Weeks 

DMC + 16 Weeks' 353!5 ". , 42420 .. 1'19' ... , .. 
. ": ~ .': ~ ~ -

~·'-'-\-L'-'-~~:.:':~.:.f r: -', \' 

(1976)aild Whitelaw et'al (1961); be at least 
~ • , • • ...., • _., oJ... \,' •• ,' • _ " ), 

18 % CP, while Roy .. (1969j:i~i yes· a-:figure of 
20%CRand·I;oosli 'and 'Cunningham '(1954) 
recoPlinend.ed 24 % CP as bein,g"optiirium for 
ear'ly, ~eaiiing starter rations. ,Tlie level' of % 
CP for 'SBFM 'was'therefore within the recom­
menUed range 'and it is not surprising it showed' 
bett~r- results ;t1ianthe DMC commonly used in 
feeding calves in Tanzania, if at all sup'pkmen-I '," . , 
tation is done,,· :', '.' '. ' 

I ' 

. ';fpartfromthe diffe.ient level o,f,% CP con-
~ntji~ thr~tarter ~ations, the essential am'ino 
acidiprofj.le.ofsoybean, and fish meal is almost 
similar,'to.'th~t oLc'~~s.milk (HimsoI\ and 
Hartwig, '1971, and Opsvet et·al, 1978). This 
implies that iepla~in~'mi1k with this starter may 
have provided; the ,c¥ves, 'wit11 '<I; diet more s,u~t~, 
able for replacing mi* than the DM(:., ,: ' 

. 
~e;ght Cost Total Cost Total Cost of Grain 

.Grain 

(Tshs) (Tshs) (kg) (Tshslkg Iwt) 

4000.5 20380.5 70.87 287.60 

8801.1 37781.1 79.56 ., 474. 90 -
4843.3 47263.3 38.61 1224.12 

" " , 

'. ' Oli' th~· oth~r hand, ;the imino abel pr~'fIle of' 
C'sc ~iIi :ilie 'D M ~"i; v~r}/Ciiff6iei{t f~<im' that 0 f: 
milk.' MoreOver, CSC'has so~e·anti-.Q.utritional; 
factor~ 'lik~ g6ssipol that~b~id 'interfere with 

- • - J • J r , . ~ -j 

the growth of the 'calves. Gossipol is known to 
reduce growth in monogastric animals lnclud~' 
ing young' calves, which'are considereci'to tie; 

"" r -. i' , "',I .. ~" - •• 

mono'gastric animals. The degiadability of fish-, 
meal i~'fue ~men -is non~ally low"( 0rskov; 
1982) it~piyibg that' for·the weaned calves, the 
escape protein will supply a' better 'amino acid 
profile to the animal. The growth rate' results of 
the present study are in agreement with those of 
other workers (Whitelaw anq Pr,eston, 1963·;, 
Chalupa, 1975; 0rskov and Reid, 1985 and 
Silva et al, 1986). Results obtained elsewhere 
(Silva et al" 1986 and Opstvet et'al, 1978) show 
that higher, growth" rates are possible with S6Y7 

~, I /", -." c -'. • ,~ 
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48" SoylJean!flShni'eal' based early calf'starter 

b~.~n/t1s~eal bast:~,~~rw_ratiqns..,. C' L 

\ "ReSults 'oltlle c!igestibiilty tnal fuitlfei dein­
onstra,tecUl)e SQPf;riority Qfthe SBFM .ratiQn ~ 

valua~le, commeI).ts, on tlle draft ,manuscript of 
·1ilis"pap~r. . . .". , "., i' '., 

, _ i~:. ~ l. ...... ' •• ' , .:~ ,.. ,-

over the dairy meal.concentrate in terms ~of ;.1.' 'References '.'!~ • ,"~T 
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