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COW productiVity rneasull?das apnual milk. was calculated as lactation milkyie/d;calving interval x 365 .. 
The lea<;t squares mean/or first lactation annual milk yield was J 803 :l 25.81 and Significant sources ol 
variaiiqn wen:yeaf 0/ caMng; genotype, di.~trict and herd size. The mean annual milk yield/or cows 
with repeated mea~urement<; was 19 J 2 = 33. 61 and the ,~'igntfiCant sources ~l variation were genotype. 
distriCt and hem size. Inthejirst lactation thell? wa<; a continuos drop in yield with years .. a reflection of 
deteriorationin'management. The signtficant difference betWeen years cmild ro' well mean that ro' more 
larmers join the' system resources per animal in a given location decrease. The superior genotype wru­
'that ~lan.i,!!?ls with ~.~ B. taums blood. Animal~' in the peri-urban district and those in herds (~l more 
thfo'! one milking animal out-yielded the others . 
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Introduction 

M ilk consumption in Tanzania is lower than 
the recoJIllIlended level (MOAC SUA and 

ILRL 1998). 'The low consumption is largely due 
to low production and inability to import. In order 
io iIicrease milk produciion in most tropical coun­
tries. tone of the steps taken have been 
crossbreeding between tropical and temperate 

I . • 
dairY breeds (Svrstad. 1985). Crossbreeding of-

o I -
fers prospects but there are several questions to be 
answer'ed on which breeds to use. level of breed-

I . 
ing and type of management. Both genetIc and 
envirohmental factors affect the performance of 
crossbted dairvcattle .. The knowledge on the in­
fltiencd of: the factors on perforinance is important 
for the' maximum-productivity of the animals in 
any dairy oevelopmentproject .. Lactation milk 
yield is coirelatedwith t1le current calving interyal 

-Corresponding' ~uth~'~" 
f _. "_ ••• 

'(Kifaro; 1995). For better'comparison of dairy 
production under different influences:'the b'est 
measure is annual milk'\ield: 'The trait com­
bines laciation milk yi~ld, lactaticirl'le~glh~ 
length ofthe-dry period mid ciuving'inien:'at· ':: 

This study :~as 'c~lTTie(f on~ iiia~sinallholdd 
dairy farming system in the Northeast of 1an,~a~ 
nia. The smallholder dain system started in 
1985 and istie'ing assisted b;: the gO\iemmerits of 
Tanzania arid the Netherlands. The type·of Gattie 
kept are crosseS-6fFriesian'lo' the East'Afl'icah 
Zebu.· In10ctober; 1995 thenumbero{recorded 
animals iIi the scheme Was 52,72 with IJ50 re- . 

o porting fanners/An'on-fairo SUTyey( Msanga. 
1997) reyealed that 45.4 and 8.8 perc~'nt 'of the 
fanners practiced mixed farming. had other non 
farm occupation and relied on dairying respec­
tivelY. The mean dairy herd size was 4.2 (SD 
+.1) Of which \.Z,(SD 1.3) ,were milking.' .. ' 
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The objective of the present study was to ana­
h.se the, effects of genotype, district season of 
~alvirig: :y:ear2of."6;;lIvlng ~nd herd sizeion armual', 
milkyie]9:,:"'<:·,,. ' " : ,:' " ' , 

Materials and methods 

one animal or more than one animal in the pro­
duction records, 

Dat~ ;a~alysis 

Individual cow records were extracted from 
the Tan'ga, S,m,allholder DajryDeye.!opment 
Programme (TSDDP) recording system for the 

The location of the study area is la~itude 50S' 'period 1990/95, ':Annual'milk'yield wascalcu­
and longitude 39°E, Altitude varied from sea level , lated as lactation milk yielci/ calving, interval x 
to 2000 m above sea level. Total rainfa]) ranged 305. Most of the data on lactation 'and calving 
ffom800 to '2100 'With a bimbaartype of distribu-' inten'al were in first parity. Separate analyses 
tion. Factors considered in the study were distJjct were done for data from first lactations onh and 
genotype. season of calving, year of calving, par- for data from cows with records fohnor~·than 
ity and herd size. one' lactation (repeated records). The study was 
::<, ' .• : ~. .." '< . :,," . ":" .. ',,'! -' :'. '., ·based on 1086 lactations. Due to the unbalanced 

. W,s,t.ric!" '. .: ),;. '. :,"',. :. ~ t.\'" , ,\" ~ \ " . .factorial designs, appropriate least squar(.!s mQd~ 
'·',,\Th,e\stugy. w~s carried ,in,,Tanga region.,. Ir~ >,els (SI\S,,1988) ,were used to fit the d~ta fortIle 
region ,wa~diy'id,ydintq si\ ~~~,tri~t~'dep~r.d!,ng,o~ ':',yario)..is 111(!~sures of performance: : Prelj,rninary 
'aIti,tud~Yfai~a.I'-~Ildt 10catio,n'Ir~ .. I11~~n,an~~Hl ":: ,~lI~1;llxsj~,~ya~Aone\ on the spread of resiciua,!s, 

, rainfa]). for Pangani,. Korpgwe, f) roan/Peri-urban" . c data· on rfirst. calving. interyal,was found .I)ot nor­
M'uile7,:a 'aIId AD1a~(distiicts\~ere,J 'f91, 1241:-'~ 'mall;; di~trib~ted thus a log: transformation ,~,;~ 
) 266', 1391. ] 509, mm: respecti~'ely, 'rhe mean' done befo~e analysis, Data fQi.c~h'ing inter\,:af~' 
ambient tcmper;lture ranges of the districts were on' repeated:measur~ments ,w:as p,omiilliydi'strib'~ 

. . ... .l . . .' '. .' '. . I.~ 

respectively 23 - 37.20 - 28.5.24 - 28.23.3 - uted and not transformed. The'model used for 
27,6 and 16 - 20('C. annual milk yield and calving inten'al was: 

Genotypes 

. These were grouped according to the level of 
Bas lauru,s: inheritance being either 'A \ or 3j." 

r . The. Y2 .level of Bos laurus inheritance were ob-
~ :! '.. W "¥ • • 

tained (.!it!ler. by crossing mainly Holstein Friesian 
on East African Zebu or inter semating of the F I, 
Th~ ~;., ,Iev'e) resuited from backcrossing the Fl to 
.l~ j" "', .' l. ! . ~ • 

the sire bre~d,andthe;8 \\fere the resultof'mating 
betwee'n the' above, crossbred lines, ' 
• t~ ' .• '\. " .". .. I. _ : 

Yijk"m~' [J A,--B.l-Ck'''Di- Em:+ n 'AB'J~'ADjl' elklmn , 
Where X~ik'l;lln .. ::. A si~gl~'pertC;rina!1c~ ~(~n ind'i. 

vidual' . .':~'" : . "':""- . ,,,.h;'.-

U '- Overall mean 
Ai ,. The etrect of the ith dIstrict.; "'" 
Hi' The drect of the fh genotvpe' .. , • ,', . 

Ck .... ·,~The effect QUh\= k~~ year .:.;:1;) ;,:" /' 

. ,LX', Try" 'eirect a/jthe l'r,~eason, ~.-~)~ 'OJ_.f' 
.Em. ~.:rh.e etfect of the mth"hsrd size ':.', ,,' J.: 

. Fn" The effect'ofthe nth, pari tV'. :;:',.. ,': ": 

ABii -:. Tht<:inter~ction between thej'h:distrjct am) 

S.~~~9~,~:) ,~, .. '~,:: ',: :, ' .' ," the /h gen~~·pe·", '. ~. '!.: ,',' ;-: i: 

".I , F.~IJ.r.·~~~s~ns:we!J::eYilluate~ i~ the study and fiDik '" Th~ :inter~ction between the /hg.eilo)vp,e / 

the~~ \\ct<re hQ! andAry'(Dt;cell}ber to February), an'd the lth season.' , ;;: .;,J' \' . ",':;1 ,', :~} 
long rains:JMwch,to:,May:),.co_olfiry,(June:to Au- , . eiklmn' A,random'elemerit.-;' _"',' '!,,;, ''o;, 

gust) and sho rt-:ra ins {SeptemberJo' Noyember). , ... ,,' , .. ! . ::, .",-,;~ 
':. The-mean perc:entage rainfaJl;distributiQn were Results "~ ,- .-:,: :'j-' , . " 
L7;'7;'4J,O,)5,3and.24:0forth~;-fourseasonsre-· . > '.-.' ~:'::";. ',,!'i}!-"'''' 
spective]y,,' _ ':'~~ .,""; ,. :-,. .: .~, :. The calving interval't'or qt~tlacta!iQr·\\~a~';4A9 d 

"r. , . • , : .,,' , .. " i ""'" """ (log Ism 2.65.: 0.0 J) apd wa~ sigrj'iica:ntlv a!,fecteq 
y' . ,~ ·ii'.' d h' 'd s'ze .., . on" h" ve.ar .or.calving (p:::d.05),:"For rep~ate,d,r,~; '~~!lr:,;p~n, .. L~n,,~r J'!' ; ~,;,!!,·,·:r\."; , ' 

:~;i: The· effect of ~:ear, ivcIuded,o'years (1'990' _ ·c.ords tlie mean calvingi,nter:VAI,wa~:.49?\Ja~s;and sig7 

]995 inclusive).4 pari.y,groups(.L 2: Tandabove ".nificanti,,'atTe,c,ted bV,vear a(calying (P~()'05),and 

4) were jnyolyedjn J!W . .IJ1ode1. .. There were only herd ~Ize (P~ 000 I ).Least squ~~es m~ans b~ ~~~~~ ~Q 
two herd size groups and these were,th~s,e~'ith :::,da~sI.~r.c.~:lvJn!:1mt~~:~1 are s~own In Table I 
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Effect of environmental and genetic factors III 

" .)1.:., .... , .j " .' 

Table 1: Least squares means (loglsm ± se) in days for calving inten'als bv "ears' 
, . ' '.; J;: .. ~.. ~ ..' • . , ...:, ~ i 

Year 1 sl interval Repealed .. - record, 

n Mean n Me~~ Se 

1990 99 491'(2.69± 0.04) 38 472"" 53.2 

1991 167 .' 482'(2.68 ± 0.03) 109 512'" 32.6 

1992 248 5'13'(2.71 ± O,rn) 138 531 b 27.7 

1993 74, .Tr . 40 419b(2.62 ± 0.(2) 449"" 25.4 

1994 120 '-( , . 48 390' . 38.5 ,;,.}95'(2.60 + 0.(2) 

The mean annual milk yield'for the first parity non significant and for repeated measureIl1/ents 
cows was 1803 ± 25.8 I and was signifiCantlv af- parity had no significant effect. 
fected by district (P<O.OOI), genotype (P<0:05), The least squares means for annual milk 
year (P<O.OO 1) and herd size (P«U))) (Table 2). yield by factors for the first, lactation and re-
There waSil continuous drop in milk vi'eld with ·peated records are presented in Table 2. The dif-
years .. The model for first lactation r~cords ac- ference in first lactation milk vield between the 
counted for 0.18 of the vanation in annual milk best (Amani) and the poorest (Korogwe)district 
yield, to which district 0.17. genotype 0.09. year was 659 I while for repeated r.ecords the differ-
0.45and herd size 0.23 contributed. The mean an- 'ence between the best (Muheza) and the poorest 
nual milk yield for cows' ~'ith more th~n one re- (Korogwe) districts was 785 L 
cord was 1.9 H ± 33.61. The model for' cows with ; For both first lactation and repeated records 
more than one record accounted for 0:24 of the the best geriotype was that with 5 B().\~{aurll.l 
variation in annual milk yield. and significant fac- inheritance.ancl the poorest ~~'a:s tha~ with '3X For 
tors were district (P<O :00 I). herd size .(P<O. 0 I) . first lactation records there· was a dro'p 0[932 I of 
and.genoJype (P<O.O~). Despite th~Jl!ct..t!lat sea- : annual milk yield in the five "ears of record.: . 
son of calving had no significant effect on annual- .. . Regression ~alysis'o~ 1~2tation yield'on: lac­
rililk-Yield in either first or repeated, lactation: the ~ .. ;~tion length gave the relati0I.1s!llp Y = -6 II (se 
trend was to, have higher yields in animals caIving '\ ,=. 92.~) ~2.~ (se = O.3)X,where Y = lactation 
in the long rains season. For both f{rst lactation"milk yield'and X =·Iactation le'ngth·' , .. 

and repeated measurements all the interaction 
were 
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112 Y.N.Msanga et. al. 

Table 2: Annual milk yield: Lt;a~t 'squares~eans a~d SE (kg) 

Variable 

Overal 

District: 
Pangani 

Korogwe 
Urban, . 

Peri-urban 
Muheza 
Amani 

Genotype: 

5.0% .. _, . 
620/~ II:',' 

75% 

n 

708 

6'1 

81 

210 

109 
184 

63 

'J~~~'"::. 
127. 
1';<n 

Jot Lactation 
It '.J " LSmean SE 

.. 25.R 
~ I ~ '\ I 

**~:-. • ~ l 

1622~ ·.134.0 
1421" 91.3 
1813' 64.2 
1949'" 119.9 
1893" 54.8 
2080" 92.4 

i." :'. ,;,:~~:;":- ". !~:: 
":.,,.,""1699b', 1::1 :'595 

l.~ lr ~ j t." • . , 

Season: :1".:.1' , '; ",', n
1
1
7
, 9'6" H~ ,) , Hotdrv ... 180, 64.7 

'Long ;ai~' ",: i36 1 :. • '-•• '186~\"""" 69:4' 

CooldA'" . 204= r ." ,. ""1794" ~ :;;,[1 63.'9 

,',Short rains .... ,. 188."r'·' '1'728" ) ;,63:0 

".'ear:· . ~!; .. 
. 1990:: .1. ; .. 

1991 
1992 . ' ... 

.l?93; " 
19,94 ~.:.: 
Het;,d sue: 

1 . ,' .. , i' 
2 

, -, 

99 

167 .' 

248 
74 
120 

;. 

350 
:"; . 

358' 

:f:** . ,'"" ~ 

'2084': . .' 79.0 

1966'" 63.5 
! '1904b 

.' 56.2 

166R' 87.0 

1358" 71:4 

•• 
1703 48.3 
1889 53.3 

, 

n 

373 

li,l,' 

32 

65 
103 

57 

103 
13 

223 . 

.56 .. 
94 
.' ··_·'C 

: ' ,.. ~. 

. .. ,103 

:·,?3,. '. : 
~2 . 

38 

109 

138 
40 
4R 

231 
)42, 

... 

"I".'. • 

.1 

Repeated 
LSmean 

1912 
'! 

.*** 

1;7.91 '" 

1534" 
. 1999b 

2255' 

2319' 
i716'" 

17R9' 

2267b 

1751' 

ns 

.J 

SE 

33.6 

119.5 

84.0 
70.8 

96.3 
72.8 
176:6 

66.1 
.99.4 

,~9R 

.~ .' \ 

IR63.:. , . 87:1 . 

, 19R7 ..... J .. ; :.-. ,.90.9 
1952 86.3 

.1941 ' .. '79.6 

n~ 

1993 132.1 
188]' 93.1' o' 

1952 • 1 80.8 '. 

2178 'H 5.3 
17.74 ., 106.1 

•• " • ! . . 
i816 I.,' ; ; 68.7 " 

.2055\?;~\. '.75.2.· ._" 

Me~~s withIitil col~mn witl} different superscript lette'~ are statis~icall)'·sigil.ificantly different 
p<0.05.N:s~not~igrific~nt *~<O.05: ** f<Q.OI ***P<O,OOI i. . • " .'. • • 

Discussion 

The mean annual.rnilk yield for first lactation 
of 1803 ± 25.8 I and 1912 ± 33.61 for repeated 
measurements is'within reported ranges (Kiwuwa, 
el al. 1983: Kifaro 1995). In Ethlopia Kiwuwa el 
al (1983) reported values of 1595 and 1673 kg in 
smallholder svstem and on station respectively. A 
verv distinct feature. especially for first lactation 
a~ual milk yield, is gradual decline in yield with 
vears. Similar trends were reported by Agyemang 
~nd Nkhonjera' (1990) under smallholder condi­
tions in Malawi and bv Kifaro (1995) for large 
farms inTanzania. It ru;s been suggested (Syrstad, 
J 987) that tIlis could be due to a decline in man­
agement standards and lack of selection for breed-

ing stock. This could also be explained by the 
fact that as more farmers in a limited land area 
join the dairy production system there is a de- / 
crease of feed (pastures) Iper animal Conse­
quently drop in productipn ,with increase of 
vears. The significant difference in production 
between districts, could be IfxPlaihed b~' differ­
encesm feed supply and chmate. Amam has got 
a subtr?pical cIlmate sUita~le for dairy produc-' 
tion (Mc Dowell, 1985: Syrstad. J 985). Both 
Amani ~rid Muheza have g~t sufficient rainfall 
thus good supply of fodder The'results in this 
study favour the g~notype\\;ith ~ s Bos taurus in­
heritance. This was contributed partly to short 
calving interval for the gen9type. These results 
are similar to those reported froIl},Kenya, Ja­
maica and Cuba by Mc Dowell (J 985) 

R
ep

ro
du

ce
d 

by
 S

ab
in

et
 G

at
ew

ay
 u

nd
er

 li
ce

nc
e 

gr
an

te
d 

by
 th

e 
Pu

bl
is

he
r (

da
te

d 
20

12
)



Season of calving was found to have no signif­
icant effect on annual milk yield and this is sup­
ported by results of other workers (Buvanendran 
el al. 1981; Kasonta, 1988). The bimodal nature 
of rainfall distribution in the study area could ac­
count for the lack of statistical significance in the 
difference between seasons. 

Conclusion 

From the study it can be concluded that for 
higher productivity crossbred cattle with 5/8 Bos 
taurus blood are the best. Season of calving have 
no effect on milk production and farmers 'should 
be guided by other factors on when deciding when 
to mate their cows. There is need of having a 
standard management for dairy cattle to avoid 
year variations in yield. 
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