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A study on the incidence, causative agents and strategy jor control of maStitis '~as c~~'dUcted on 'thirty 
u'rb(l!l and p,ert-u,rbrlnsmaU holder dairy jarms in Morogo~o. California Mastitis Te~t (CMi) ~4s used 
in'screening for "!astitis:,A,total;oj125 lactating cows wer.e screened.-The,CMT.positive qiiarter. milk 

, samples:were takenIor bacteriolOgical examination and Microscopic Somatic ,Cell. CQunt ¢!SCC). 
- Incidelir:;e of clinical nuist(tis,was,2:4% while that of subclinical mastitis was 6Q%. lrifec~o,us~ma$titis 

accou;ued for' 63%' Of 'cAi,T. ,p~si,iiv.e" Cl!-ses. Major Cl!-us(ltive agents of i~jectiou,s, mq,stiti~"w~re 
: Staphyloc.occus.aureusJl]%). and.Streptococcus spp .. (14.5%); Non infectious mastitis accounted 
for 37% of all ,CMT'positive udder quarters. A trial conducted on the different farm holding's and 
Involving 40,cows in';tiieir last trimester was done to evaluate the ~se'o:r dry cowtiiirapy with or 

: {vi(hpu(q,~~onliahYing ,~ubs'e.qu~ni ~se oi,pr.(!{and pp'st~m!uq1JgJI:ddl!r.,S,a,l,1Jf!.zq.,tj01l: ,}1.!W;, !1~. i~dophpr 
,disinfectant.l19th Pry, Cow .Therapy (DCT) followed by routine, udder. hygiene' (DGT-RH) treatment 

, ,-orfull milking hygiene (DCT-FH) had significant effect '(P':: O. 05Hm'reducingthe:infectibtfflit~Which 

',decreased gra1uii~lya.[!/~):qlvi.ng::, Therr:. was tota,z ,eli,!,:~~,~ti~~1of .~tCfPh:yl.f!~qc~,us sPI?, ~~~r~~s 
Streptococcus'spp. were'reduced by 67% within 8 weeks,post calving"ITh~ ,effect ,of No, pry Cow 
Therapy followed by full milking hygiene alone (NDer' -+- FH) wds:'n~i stati~ti~liysigni.ficant but 
there was a 66% reduction in the proportion Qf infected quarters over a period of eighi weeks. The 
study demonstrated that smallholder dairy farmers could achieve significant reduction of mastitis cases 
in their dairy herds through use of a combination of dry cow-therapy and use of pre- and post-milking 
trot~. . 
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Introduction 

Worldwide, about 50% of the dairy cows 
in a farm have some fonn of mastitis ( 

McDonald 1979). Experiences from large scale 
dairy farms show that mastitis is also common 
in Tanzania. Studies conducted in large scale 
dairy 'farms in Morogoro, Dar es Salaam, 
Arusha, Moshi,Mbeya and Iringa regions 
showed that the average amlual incidence of 
clinical mastitis was .between 2.2 % and 2.8 % 
while the incidence for subclinical mastitis was 
between 40 % and 71. 6 % ( Kinabo and Assey, 
1983; Msanga et a11989; Mahlau and Hyera. 

*Correspoudiug author 

1984). Furthermore, the commonest bacteria 
isolated were Staphylococcus au reus and Strep­
tococcusspp. (Kinabo and Assey, 1983; 
Msanga et aI1989). 

There is apparently no information on inci­
dence rates of mastitis in the small holder dairy 
farms in Ta~nia. Most of these farmers have / 
little knowledge on dairy! husbandry and thus / 
the economic significance of mastitis 011 their 

, dairy enterprises (Mchaui, 1995). Hence, the 
extent of mastitis as a problem in small holder 
dairy farms in: Tanzania'iis not well known. 
,This 'is ironical, bearing in mind that small­
holder dairy farmers own ~bout 60 % of the es-

) 
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timated 300,000 herdp{4air:y '~a~iI~jilJli~ 
country (Mtumwa a!1d Mwasha, 1995). This 
study 'wasther·efore·~oilduCtb'd;in;'or~er.t6 re~ 

... ', ~ • >'. -'." ~,,~, '" •. ' !. ~ r, 1) -., 

veal the significance and establish the 'actual 
. ... .. ' ~ :.- -' . ";'. . . . ~~. . " 

level of mastitis'among's.maUhOI_der,da'iry 
, ,. r •. ' -.-;-1 tt ~ '11-. ~ "',... ~ . --1 ,. 

farms. Secondly; ~e'st~clY sOu'glit to evah.'ulte 
.- .' I ~j, ~ f -:..""' . '. . .. ..... f ., 

the prophylact~c effect oruse' ofc;lty cowtber-
. ',' . ,~.', ",t,' .-'l!-'''~'' ~ J.::"-;~.r ..." fl,1 ..I ..... :' 

apy alone"of)n combmatlOn wltlisubsequent 
• ,"..:,.. ~ ( , ~., •. q" " ~ -..... " ~ 

use of disinfectant udder wash~and post'milking 
teat dip on preventio,n of mastitis' infectio~' qf 
dairy cows under smallholder -farmer oWITman'­
agement.· '~:~;l' . 

:1.,j,1 i!,'l1'1 -,!'~:-:"'):' ,-;, --1 -. ,<:. 

.:. .. 

Animals and: their management 
" ' 

Animals used ,in the ~tudy ,were lactating 
co~s of the:Fii.~si~n, Jet~ey ~~4,Ayishire 
crossbred with indigenous zebu from 30 small~ 

.. • •. '.'. •• • _ . .J. 

holder dairy fanns. The animals .were generally, 
grazed with little supplemen~~~io~l with cut 
grass or concentrate .. · In addition, lac~a!1p~ FOWS 
wer:e s.upplem~ntedat the time of milking and 
they were' al1:hau'd miiked." while m~s'tof fu~ 

......... '" .. ,-:I" • ,', __ ._ 

farmers practised pre-milking teat sanitization 
with warm water only, none of the farmers ' 
practised either post-milking teat dipping in a 
sanitizing solution or dry cow therapy'at drying 
off. 

, .' 

~tudy 1: Ba~~.inescreening for 
mastitis" , .,',;; ': " ." :::-', ,,','. .1~ 
, in prcter ti{revdtl theacfual :level'alld~ig­
niticance 'of the mastitis problem, all 30 small~ 
hOlde;r d~iry 'f!!rm~. weie: vi~:iigd and aiiunals 
were screened'for'mastitis by using California 

J . " -. '. r " ( . ,~ 

Mastitil"Test (CMT),'(Schalm"};960). Milk 
J ".' . .~ ."\ ~ • •• "'. 

sainples were submitted to 'the Veterinary,:.Mi .. 
crobiblogy laoorafory'forbact'e'riological ex­
aminktiOlr 'and/6'r Microscopic Somatic' Cell 

co~~F:~~:S~~;,.;jl:,:, . ::;" ·;r.",,~,:~:. ;,:.,~,'~:'~',:: ~<:: 
Sam'pling proc'e'dure:., .. -- ':'" .1 -' :' ~ 

, •• ' J ; ,,'oJ .:. ;".', •• , .. :: • _ •. :., :;. • 

. Milksamp~es_were qbtained at the morning -"'.I. _, .... ·,l··. . '.. ..' .. 

milking bet,\yeel} 06.Q9 and .. 07..30 a,m. Hands 
wertf~wasl~e:(!.~~th~Qt~ I,o,s~~R: iC~A-GEIGY 
Ltd. CQ. Basle, Switzerland), an iodophordis~ 
.' A ,.!. '. ," . ~: '] :.1. . '.' 
mfectant solution, befqre handling the udder. 
The udders were thell washed with 0.5% 10-

M.e. Sliekifuwerl!et'a1~ 29 

san~l( diSi'tlf~c'ta'nt) sbltition \ laaa-' ;tho'rougiUy 
dried'witll'anotliei'clean'piece'of-clothj;Teat's 
were disinfe'cted~'by' 1%: losan(R) solution. 'First 
mHk ,wa:sexamined>O'n ~'a strip cup foe vismil 
evidence of'tlinicahnastiti's';::Teaf ends were 
Cleaned tlidrotighlywfili: cotton s'wabs'soaked iri 
70 % ,ethanol. A separate=aicohOfSwab waS used 
for each teat. 

Approxi~ately 10 II!1 oUore~!lli!k wa~ ~gP 
lected from each quarter i~ a,:steril~,universal 

. .• • .... ;1.. • _ ........ 

sample bottle. Californi'a'Mastitis Test 
(Schalm; 1960) was then perfofl1led on a .por~ 
tion ,ofmil~ f~om e!lch' quait~r ~ Th,e rest of the 

. . . J 01., , ~ .• • 

mUk samples were stored, on ice and trans-
pqft,~d' to ,the .l~b~dt~ry for. addiii~nal fests'6'i 
Mici9~~oPic ~om~tic Cell Count.' An'O,the{p6r­
tiol1 waU.\lpmitted' for baCteriological culture 
)VJ~pi,~o ~o three,),1Oufs 'post C?llec,ti?ri.,; ; 

.'1 t " .• - , ~l r • ~ r '. ~. 'i ", -, .' \',' . .. .. 
Califo{ni~)1~stitiS 'rest (C,MT)' Pro~ , 
~e,"~re: ' "..', ",~,~", ' 
," The. California ¥a~titi~ test was carri~d, ou.t 
according toa procedure described by MartI! 
(1978). " " 

Bacteriologtcal examination of milk 
~~~~ . . , 

:~ The CM:Tpositive samples,( + 1 and above) 
were examined according to standaxd bacterio-
10 gical procedures (ID RI98I); -A ,sample. (0.05 
ml)'w~s"~treaked ont9, one'haIf.of blood-agar 
(BA) plate using a sterile wire loop of 6 mm. 

, The blood agar was prepared according'to 
manufacturers illstructions( Oxoid Ltd. Bas­
ingstok~ Hampshire, England). An additionai 
sa!llp~e (O.O~, ml), was streaked on one half of 
Mac'¢ankey:agar plate (O~oid ,Ltcl. 'Basillgstock 
Hunts, 'E'ilgland) to aid detection of coliform 
bay,teiia'as r,ecomni~nded by Sm'it1~ et at: 
(1982).'BOtp plates ;wer~incub~te'd at:37° C and 
growth re~orded aft~r 24 hrs and 48 hrs. 
Gro~ql 9n 'primary',culture media \Vas ideriti: 
fie,d,tentatiyely by colony morp~ology and 
paemolyt,ic ~haracte~istics. Ad4itional'routine 
bioche~ical' tests \yen~ used to Jden#fY,(solates 
according to IDF (1981). ' . ,. " 

• • _ ,I • 7 r • ~ ~::, '. , 

" Direct microscopic leucocyte count 
Milk leucocyte counts were done on all 

CMT positive samples (+ 1 and above). The di­
rect leucocyte count was carried out as de-
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scribed byJIDJ:'. (1979.) with lth~ ~xceptioinha~ 
th~ ~iairr us~d' was a n19difiedNewm~ Lampart 
Stain .. This modifjed sJain W<lsprepared:py 
mixing·'5.4:}I.ll of.9,5 % ·~tha:nol and 4.0 m~Qf 
trich)orO,ethal,le :instea,d, .gJ tetrachloroeQIane·m. a 
500 ml flask. The r~st of the procequrewasas 
4es~rib.ed·QY IDE (1919).. '?,. .' ", ;', 

Study'2':' Dry cow·therapy: and' 
ftill"iIdo'er hygiene!' ,.~ .. , .... '. " .. 
.~ .' '.' 1-' ~ "': ' ;, ~, 

.\ 

Dry cow';th,~rapy"<DC~~,tr~atm.e~t ., 
•. The stu,i')i was coildu~!:ed 'pa~~I~~lto. th~ 
b~seiine stuhy i . Forty cows i~ their las,Uti: 
meste~'~er~ selecteprandomlyJroi!t 'a,po'91~q 
list of cows 'of different' tarn ~~)Useh9IQ,s ~at 
had 'been cotifirme'd 'pregnant by·!ectaI.palpa~ 
tion. The aillnials were 'dIvided ian'domly ·~s 
they calved iqto two .groyps ~ameJ y , . tIle con~<» 
(n = 20) and the experimental, Dry ·Co.w~er~ 
apy group (n = 20) .. At th~ time o~ drym? ~ff, 
the exPerimental cows were given a long actmg 
antib'iotiC iIifusion (cloxacillin b'enzathin 
(Phenix Pharmaceuticals-Netherlands); . with . 
one injector into each quarter once. 

Milk samples 'were' taken religiously from 
all the 40 cows at the time of drying off and 
every two ·weeks. after parturiti()n'fot:~a period 
of two ,months and tested for mastitis by the 
tMT "Occurrence of subclinical mastitis was 
recorded aildclassl.fied·accordin~ to CMT .ffud-
ings. ../ ·,.f .. / 
, I 

Full udder hygien~(FH) sub-treat'-
ment " .. ' .. ,f • f 

This p;v-t· of the trial was ca.rr~<?Q ~~~parallel 
to the dry "cow .therapy study. The two groups 
from the.dry cow'therapy study' were furtlier 
sub-divided into full' hygiene (i:e. pie~and~po'st 
milking teat 'disinfection), ail~ routine hygiene 
(pre~.niilking udder wa~h with' ~~~~ ,wa'tet 
only). Iosan(R) was used as pre-m.llkin~ ud?er 
~ash '~d 'p6srmilkiilg teat dip atthe concetYtia; 
tiOIi o'f 0:5 %. and 3 %,' tesp~ctively .'·C:K-fT and. 
bactefiologicai exaniination oUn:lIk, ,s~P~~,~ 
from all 40 cows were' performed every two 
weeks for two months. _. _" ~. . 

,'" , ::::'-,.-, .. j~~ . . ',," .•. -'_., '-

~ i ~ 

Statistical analysis !j 

, : I ,. ("'::to r: I r .: 't. - " '-'; j 1-, r.\', ,) ~ " • . ! ~:. :' . 

; 1)ie baseline, da~ (stqdy 1) was,~ys~<i,~s­
ing SPSS, s'tatisd's~i pjack~ge to, ~~tainnlea~s 
and, peit~~~ges~The d~;t,t.ob~H~d ap.~ -~eriv.ed 
~ari.ables ~~~,,~'~dy :i.·:ner~ s~bj~cted to .~~~­
sis Qf va.rian<,:e.(ANOYA) fQr. ~~woJa<?t~rJ~1 
~ , . I...,..,. t ~'" .;) ~ 

<ie~ign exper4Jient: ~,sip.g IIl:r,thocls 4esHi~~~(~l¥: 
Snedecor and Cochran (1980). T.he, sta.tIstIc~~ 
.... . ,. ,'_.~' I,"· ' ~'. ~.. ...., _, .• I '..1' _ , ~,. 

model employed ~as: __ ,.,_,,,,, ,_ ',;_' . ;~" 
Yijk= I!+ Ai -i:'.Bj +, (~jij·+,ei)~., .... ': 
Where: . '. '. ,if' 
Yijk = CMT recording taken for cow k under 

level i of dry cow therapy and levelj of 
hygiene ,"J_.:::'. '.' "-, ... ,_. '1 

f.l = overall mean , 
Ai = ,the effect~ofl~veloi ofdryc9w tlierapy.;·, ~ 
Bj = the effect oflevelj of hygiene 
(AB)ij= tIle'interaction'oflevel i of dry cow 

. . therapy and ·levelj of hygiene .. ,':'; 
eijk= 'the random error' component spe~ifie fof 
:,' J, the co'w k on dry cow therapy i and-hyl 

. .", giene levelj 
Duncan ',s 'New Multiple Range Test 

(Snede~or and'Cochran, ·1980)7·was used·to lo'~ 
cate sigiiificant nieail·difference~·ainong treat-

. ment groups.'" .". ~' ,. : ',' ," .' I'! . 

I . '":"l ~ ,. (' .: 
L 'd - '\ 

Results-', , 
.~.. f 

Incidence of Mastitis 

The res~its"'of inastitis's~reenihg a~e pre~ 
sented in Fig. 1. Out of 125 cows studied', 't:hIee 
(2,4%) had. clinical mastitis. while 122 (~7.6%) 
cows were apparently healthy'. The apparently 
healthy. cows had·the~r, quarter milk s~pl~s 
taken for· California Mastids.Test(CMT) and 
re~~lts ;tre:i)f~s~.~ted in Ta~le 1. Seventy five 
(60%), Gows,h,adpositiye. <;:¥T scores (i.e. + 1 
and above) reflecting: high s:omatic cells in.one 
or more . quarters , an indication of pre~ence .of 

• j. . - •• ) I,' ", '" \ l ' .' 

subclinical mastitis. On a quarter baSIS out of 
485 quarters ex~inedI591(32.8%) had sub'­
clinical mastitis of which 100 (12.2 %) were.irl_~ 
fectious. The rest (2'o~6% j\whiCh'wer:~ GMT 
o'6sitiV~ tiiA yidded n'q6ac~efia·'isolates' were 
..L ,_~ • t:'; '. " J..,." •• ;. . ~'J 
classified as hav:in:g non:'speclfic mastitis.' . 

'. th~' 1'5'9: C1-it PQsiti ve quah~r s'a)nples 
w'erd cultUred:on blood.,agar and bacteria were 

l. ' •• 
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isolated from one 'hundred (63 %) samples (Ta­
ble"l).. ,.'" 
, Common pathogens isolated were Staphylo­

coctus "spp '(25.2,%),' Streprococcus spp 
(1 4:5% tand Badllus spp (12,6%).'" . 

;T \ ":" 

• . ~ • ~. "I 

\ ~~~~~.1{, Dr:n;OW ~~~rapy,~ an~~,.> 
_ !::q"" T: :",'1 ~g ~, . ~ ,~i::";.' : \~!"~ ' .. ' ~", .~. -:: ..• ~-." : _ ~, " 

... Resuits'oil uddetinfection rate 'of the ex~· 
perimental cows is shownJin 'Table'2l There' 
was a significant difference among treatments 
(P=O.05). At the 5% level, only Dry Cow 
Therapy treatment mean (highest) was signiti­
cantly'different from the control group ,mean 
(lowest, TaBle 2). ' ", ,r· 

~ . The:effectof dry cow thetaPY:6n the CMt~ 
score was, higW y signif~canttP'~ 0.0 I, Table·\ 
2)~'There was'a'generai'improvementm the m-' 
fection status 'o'f the' udder as ilidicated by the 
change Qf"C::MTvalue from 4.2':(04:5 (Table: 
2). Ho'wever, a sudden' increase 'of CMT value 

; ',. ~ ...... 
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Figure.!: 'Frequency distribution'of CMl' 

.. I.:" 

,~ , 

. :- ". +.ve'quarters ..l' 

,u 

, ~.;.. . ~, 

Bac~ria' ,'; :' No,ofs~mples "-J". . '?1 ProportioJ;1 ·of.bacteria, +ve Proportion of total. sainples~ .. 
' .. , -" ' ......... , -;:: ;'~':: .~- samples (%) (%) 

Staphylococ~us spp (total) "\ \:J 40. ".'\ .. t" 40.0 25.2 

Staphylococcus:aureliS -:-:) , 'P' .. " - .. 
Other'~, ~tapl1ylo,c~c.c!;.:.-13,~ ,. 

7~~~~1,~J~·.~r~;· ;'!., -:r:: ~·i '~r,t:: . \1: ·'1 

Str;m~OCof:CUS (tot1tl). ,. . " 23 
. alph~'~.~a~molytic "," 1~ . 
. beua : haemolytic . 2:.. t \ 

-,'n~n-'haJeln~ly"tic ",. ":"~'6 '). 
'IJ.. 

Escherichia ~pp : .. - '8' ~ 
- " 

BacillllS ~pp 20 
- 2' '. ~I 
Others I' . 9 
T~talJ: ' , . HiD 

. ~, ~" .' ; 

27.0 

13.0 

23.0 

9.4 

1.3 

3.8,: 

8.0 ,r, 
20'?q 
9.0 ' 

100.0' . '. 

.. 
," 

., 

17.0 

8.2 

14.5 
~ 

- ,-
, ' . .. 

, fi 
5.0 
'12.6 

". . -"" 
.~ .. 

5.7 

63.0 
" ; 

';'), 

" 

Note:' j" '-, 'j 

ITotit'J CMT positive samples submitted were 159 . ~ -::: \r ; -

20ther~' [nchide Pseiuiomonas aerogihosa, Corynebacteria pY08e~s' {md ProteUs spp' 

'1,:, 
·1 " 
j 
I 

j /' 
(4.2 to.4.83) ,was observed ,from day 0 (the'Q~: 
ginning of exp~riment 'and ,drying, off tgp,e) t(t6 
weeks (after calving) which decreased gnidu-

t" . , • -

ally to' 4.5~at 8. wee~s' tIme. ' , -, , 
. Type of bacterial isolates are shown in Ta­

ble' 3. Dry Cow'Ther'apy tn:atment eillninated 
~.;:~ • _. }':'\. _.. 4 ,,~,_ •••• ~_ 

,- . ' : . 

j.'- • . - 1 .r "'~ . . .• 
Staphylococcal infections whereas Streptococ~ 

, , , " ." • , . ~. +-,' r..:, '.. . 

~a~,~feCti9~ ~ere redu,red by~67% (Tab_I~3!.' 
The level of Staphylococcal and Streptococ-. r. . ~_ ", . . ~. 1: n -. \ ~ ~ , 

caJ infe.cH(i~ a~ t~e ~eg~p.~i:J?,~ an~r end.of th~ 
s~)dy W~s :th~ same jIit~~ co~~ol group (Ta~.le~ 
3). However, there were new infec.tionsand 
~1:. . t .. _ .. ' '.. ...... ~ ~:.~. ~,,: 
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32 ~astitis ,co~trol 

some infections were eliminl)-ted during the 
study. The proportion of infected quarters de­
creased from 27:5 % at day 0 to 7.5 % at the end 
of the e~p~riment in Dry Cow Therapy treat­
ment but. there was no change in the control 
group (Table 4). 

.. Although there was an apparent improve­
ment in', the infection status as indicated by the 
increase of the CMT value from 4.1 to 4.2, the 
effect of "full hygiene" treattnent was not sig­
nificant l(T~ble 5). _ I , 

Udder'infection status in the DCT-FH 
group improved gradual~y from 52.5% to 30%' 
CMT positive cas~s at the:end of the 8 week pe­
riod. The proportion.of bacter~a infected quar­
ters decreased ti;,om 30% at day,O to 10% dur­
ing the same period. 

Results of sec taken to collate the results 

the incidence of. sub-clinic,al mas titis was 
slightly lower (48 %). Results in this study ,have 
shown ,that ,about, 21 %, of all 'udders: tes,~d'had 
infectious. mastitis. Tl~ese re;sults:iare high,er 
than what has been reported in othe.r' countries 
such as Norway, 6.5%, (Bakken, 1981 ) and 
Britain",9.6%, (Wilson and Richards (1980).­
This is' not surprising given the fact that none of 
the farmers surveyed were 'practisihg f~COlri­
mended hand milking hygiene;. especially-the 
use of udder disinfectants., 

Causative' agents ' , 

Ol,lt-of the 1?9 udd~r quarter~ diagl!.osed to,. 
have had mastitis, 37.1 % were app~rently not. 
due to bacterial infections. These could have . ".' , 

been due tq trauma c;aused, by poor milki~g, 
-- of CMTvalue are presented in Table 4 togetheri' practices, B~cteri~ could be isolated fr~m 63 %, 

with the prevalence of bacteria isolates, Ther~ , of the CMT positive quarters (Table 1): The: 
was a general decrease in MSCC in all groups. main bacterial agents were Staphyloccocus 
The change in somatic cell counts were 28.5, (25.2%) and streptococc«14.5%) and l!acillus.' 
32.0, 18.6 and 5.8 % respectively for DCT- spp (12.6%). 
RH, NDCT-FH, DCT-FH and the control A high frequency of Staphylococci with 
(NDCT -RH) groups'~ The corresponqing im- Staphylococcu.s aureus constitiItirig'17~0%' and 
provement in CMT score was respectively'; '6. 7, 'Streptococcus spp. (14.5 %) from 'quarter milk 
3.7,15.9 and 10.8%. '.': s,aJnples has als.9 bt:e_n,Q!J_~~!~ed,bt,~arious, 

Discussion 

" workers (Hamir et aI1978;,Mahlauand Hyera. 
1984). Kinabo aild As'sey (1983) reporteda'fre'~ 
quency of 21 % for Staphylococcus aureu.v 

Incidence 'of mastitis among 
smallholder dairy herds 

while Mbise et al (1983) repoqed a frequency 
, - of36.5 % and 18'.7% for Staphylocij(:cuS'aur¢us 
~,! and Streptococcus spp respectlvely.Similariy 

Msanga et al1989 .isolated Staphylococcus 
Whereas the incidence of clinical mastitis ~ aurells from 20% of tIle milk samples collected 

are discernib~e, by the ~~erage far~er, mo~f,~ from the Lake Zone at the Veterinary'Investig~~ 
cases of subclil~I~a1 mastitis go u~o~lced, ~nttl, tion Centre (VIC) Mwanza. Staphylococcus spp 
they become cltmcal. ill,order to mstltute effe.c;~, :,-, -'was isolated from most of the clinical and sub~­
tive mas,titis control measures ~n~ s!rategies ,at' '~ ~linical cases' of mas'titis pr~bably because jt is' 
the farm level, the. causes, of this mSld.u0us dlS- commonly found ,on the skirr

l 
and cuts; tick bites 

ease has to be elUCidated for each particular en-" ",' and the warm water used to .wash udders. Simi--, ,-,.. - -"...) - .. - -. 
vironmeni. 

The incidence of both clinical and sub-clini-
cal mastits in the smallholder dairy herds was 
,similar to the levels which have been reported 
for large "scale dairy farms by other work~rs ,( 
Kinabo and l\'ss'ey, 1983; 'Msanga et'i111989;' 
Mahiau ~nd 'Byera.:1984) w,ha; repdt:~~~i.pci~' 
dences of'2;2-- 2:ibri() 40% to 71.4 % for 
cli~ical'arid" s~btil~i~al' ~as'titi~, respectivdY. 
HWir etai,(l978) '~~port~d sin'tiia~"in~id~rtces' 
of c'llnica'rmastitis (2.3 - 3.0 %)'inKeny~ but' 

lar to Staphy locoC(,us,-Streptococci reside in the 
cow's environment and ca~se mastitis where 
the hygiene is poo~. \ 

Effect ·of. dry 'cow th¢rapy and' ud-' 
det disinfection I" 

'·'~o 'r~duce the econ~miC I<?S~'~s 'in~~~re~'by~ 
most farmers due to mastitis, subclinical cases 
ha~e to be tackled~n a routine,basis through 

• ~. '. .:.,. ' ... , •• J .; _ ". \ ! 

prophylactic measures-. 'The effect 9f introduc-, 
/ 
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Table 2: Mean ,udder ,nfection status! of 40 experimental and control cows. on' the basis 'of 
. . -CMT2 score atJhe beginin~.and ·.d9ring 8 weeks 'of the treatment ."~ 

Treatment 'en) Sa.~npiing p~rio~ Q.11.. wee)cs) 

03 __ ._.- 2 4 6' - 8 

DCf-FH Mean 
i 

3.,8 4.3 4:~ 4,4 4.5, 
. "C I ,,, 

(I~= ~O) fiJ .. ±S.D. (± 1.3) (±P) (±0.9) (± 0.09) (±0.8) 

DCT-RH; ,,,Mean 4.2 4.8 4.7 4,4 , 4.S 

(n=10) ±S.D. (± 0.1) (± O.S) C±: 0.6) t±. 0.9) . (± 0.8)' 

NDCT-FH . "Mean 4.1 4.1 4.2 4.2 4.2, 
- (ri= 1'6) 

, 
V.'±S.D.· (± 1.2) (± 1;2) (±T·W- (± 1.1) (± 1.1) 

NDCT-RH Mean 3.7 3.8 4.2 4.1 : ' 4:.2,;, 

{n=10} + S.D. {+ 1.3} {+ 1,4} {+ 1.2} {+ 1.1l (+ L1~, 
Note: 

ilnfection status depends on the CMT scores given Quality values for ~ali:uiiition: purPoses as follows: 

CMT scores Numerical Quality value 

Negative S 
Trace -~4- _. - -~ -

2-

3 . 

3 

2 

zCMT ~ California Mastitis Test 

"~Day,:9.~ rh~s~art<ift~_e. expe.r.i!I1ent 'i'~;~ .. _ ,. 

' .. ~~!I!ghly sig!1ific8,f1t at ~.~~ ~cgs .: 
NS Not significant at P= O.OS 

,TreatmellLmeans with common superscripts in ·the ,same column are not significantly different 
.• A_=_DCT-FT.(dry-cow.therapy.and fuilhy¥iene(.·:,', ..,.' '-

n = NDCT-.FH (No,dry cow therapy and full hygiene) 

C = DCT·RH (dry cow therapy and routine hygiene) 
• 1""_ .. __ . .. ~. _ 

'n =.:.,NTlf'T'RTUN6 dry.cow tliera,jy ~ilid)'-?utillehygiene).- Control 

Treatme'nt 
mean 

4.29*ab 

4.S3"b '. 
.:..i • 

4. 17NSab' 

3.99a 

~', ' 

ing dry 'tow therapy and pre- and post-milking tion du~-ing lactation, the effect of Diy 2~w 
udder disinfection under the farmers' own man-:. Ther~py decreases .with time, an~ the infection 
agement demonstrated that significant reduc- rate picks up. Results in Table 4, show that the 
tions in 9ysrall incid,ence of mas~itis and the in- ~ effects o{Dry Cow Therapy decreased at an in-
fectious types of mastitis is achievable under creasing rate. The: change of CMT value. from 
'sinallholderfarmerconditions~ The et'fect'of' 4.4 to 4.5 (Table 4) could be attributed to spon-
dry c6w therapy alone (DCT -RH) although sig- taneous recovery. Griffin et al.(1983) have re-
niticaht, declined steadily from two weeks post ported a spontaneous recovery in 20 % of the 
calvi~gJo the end of the experimental period. infected cows . 
.Tll~q.s:prpJ)ably. due tQ the effect of dry.cow,: ':"-'''.' . Results from "full hygiene '~ (NDCT-FH) 
therapy on the infection rate, which decreases without dry cow therapy treatment in this study 
after talving ip the absence of measures to pre- -are somehow difficult to interpret. The reduc-
v.ent hew infections, durjng lac tat jon; It has tion ,of infection and proportion of infected 
been *~pqrte9 by'; MacMillan et al.(1983) that .quarters o.bserved in the study is higher com-
~ry ~ow Th~rapy,eliminates lJlany ~stablished pared to what has been reported in literature 
infections an~ prevents ·most ne)\' infect!pns in JKingwill et a l 1970; Seymaour, 1989) if the 
t!le d!y, period, co,nseque~tly:.reducing the inci- ,study period (8' weeks) is taken in considera~ 
den<;,e pKne\V in:fecti9n~ in.the subst;que~( lacta- .tiop-. Thisois probably because there has never 
pon. In the absence ofhygieI;lic measures which been any hygiene J;Ileasures practised in the , .,' - " - •. ( I 

1!-re: jmportant il} redllciI!g .t1!c;, rate· o(new ~ft:.<;':- dairy farms under study such that the introduc-
i 
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34 Mastitis control . 

Table.3: Prevalence of bacteria isolates from i CMT3 positive'quarter samples of40cows infour 
treatment groups'during 8 weeks of udder hygiene treatment" " . , 

Bacteria 

. Treatment 

CMTpositive 

Sampling Period (in weeks) 

0' 2 

A B -C :D 

21 18 16 23 

Infectious 12 9 

Staphyloccus spp. 7 

Streptococcus spp. 4 

Escherichia spp. 

OthersC 

Note: 

A = DCT + PH (Dry cow therapy and full hygiene) 

B = NDCT + PH (No dry cow tllerapy and full hygiene)' 

C =' DCT + RH (Dry cow tierapy and ro~tine hygiene) 

D = Cmlrol (NDCT + RH = No dry cow tlu,rapy plus routine hygiene) 

a = California Mastitis Test 

b = start of Ule experiment 

c = included Bacillus spp. Proteus spp and Actinomyces 

D' 
15 
6 . 

~, -. . 

A . B C D 'A B C 

12 ' 16 15 19 12 16 12 

4 2 3 3 
"I '4, I 

. % Reduction 
(1·8 weeks) 

D- .A B-: C' D 
: t " ' 

ui 43 II '25 22 
',15 -67 67 25 - 0 

. 'll~ 67 100' 75 :"0 
2 100 67 . 100" 0 

:-
.1 ,,' ,: 100 67 :! D!!~ 11)0 
l. 100 100 100 50 

/l 
Table 4: Proportion of infected and non-infected CMT positiveqtiarters : during weeks' of 

prophylactic udder disinfection treatment of dry cow therapy treated and' untreated 
cows .~ .-<: ~. 'or'.' , JI: ~., 

Treatment Bacteria infested CMT positive quarters at week (%) 

CMT + ve 0 2 4 6 ,'I 8, ',--;,:. CMT positi"e 
qu arters at 

" week.8 (%) 
quarters at 
start (%) 

DCT-FII 52,5 - 30.0, 15.0 

(n=4O) 

DCT-RH 40.0 27:5 0 

(n=4O) 

NDCT-FT 45.0 22.5 17.5 
-~.....J. 

(n = 40) 

NDCT-RH ,57.5· '125 ' 7.5 

~ (n=4O) 

Note: 

pCT~FH (Dry cow therapy and full hygiene).-· 

NDCT-FH (No dry cow therapy and ~1I hygiene) 

DCT-RH (Dry cow therapy and routine hygiene) .. :: 

10.0' -- - :~:lb:o ' , 

2.5 2.5 

15.0 5.0 

15.0 10.0 

10.0 

,,7.5 

7.5 

12.5-

I 
',I 

30.0 

30.0 

40.0 ' 

45.0 

Control (NDCT-RH = No dry cow therapy plus routine hygiene) \' 
~ '. \ 

tion of pre- and,post-milking teat disinfection 
practice produced a tremendous change within 
such a ,short p'eriod. Neave et al. (1969) in 
England studied both full and partial hygiene 
for 12 months and reported a 50% reduction in 
the ,rate of infection, but there was no apprecia­
bledecrease in the percentage of infected quar~ 
ters,for both hygiene practices. " , 

Tlie gr~d~ai imP~oveje~t' in the inf~~tio~ 
status throughoriulie stud~ is probably due' to 
the' comiilimentary effects d,f Dry Cow Therapy 
and'liygien_e in eliminating the 'existing infec­
tions and prevention of new irifecti~n in the illy 
perlod' and'prevention Of new lactation 'infec~ 
tioils respectively. There was:;1 complete dimi­
nation of Strept'ococcai irifections \vhereas 
Staphylococcal infection-was reuuc,eu 'by 43 % • / 

/ 
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• _. •• '" , '. - - W,' I! .. ·., 

Table 5:'Relatioiiship.be~~en ~eaIl,CMT score; mean somatkcell counts and prevalence of 
,I., bacteri~ ~ol~ted in udder ,quarters of cows on different udder hygiene treatment with 

, or without,dr.y:cow therapy 

, Number of bacteria isolated for 

Mean CMT Mean SCC/ml x Staphylococcus Streptococcus Escherichia spp. Others 
,J numerica1.value 104

" ':" spp I"" - spp: '.,' ! - .' 

DCT-RH 
Week 1 ',- 4;2 144 .,,' 1 

Week 8 J~' " ,i ~:5 .' '" ~"~O~~~, ,,;,9;, 
% <;hang~. +6/Z .. , "'lle, \ '. ,~-ts.·~. ' ' 
NDCT-FH:. ,r 

Week L. '\ 4.08,,' 
'Week 8' t',4~:i3 .... 

% Chimge" \' ''+3~7 
DCT-J<:I1 
Weekl '"" -" ,3':16, 
Week 8 ,: r 4.47", '. 

% Change +"15 .. 9,. 

NDCT-RH' (Control), " , 

Week 1 3.,73 
Week 8 - ,: '4.i8" 

,', 

% Change. ',' , + 10.8 ' 

125. ' 
85 " 

. :32.0" 

'18S' 

; 153 

" -18.6," 
II \' 

20.8, 
\' ' 

19t! 

Note:, 'J',' .;. 

7 

~4 

. ' 1 
, , 

A = DCT + FH (Dry cow therapy and full hygiene) 

B = NDCT + PH (No dry «ow therapy and fun hygiene) 

C ~ b'CT+ iuI (Dry Cow therapy and routine hygiene) 

\ l- ."'~ , . 

5 "3 

2 ',_\.', 'l-'Y~" 

4 0 

o. 0 

" 

4 1 

'0 0 

2 0 

2 

, -, 

1 

o 

-! 
0 

0 

0 

. 
2 

;J: 

.. . , .' ~ , 
D = Cont,rol'cNDCT + luI = No dry cow therapy plus routine hygiene) 

.1 f'~. ,..' . 

Others. inch,ldeBacillu~ spp.; Prpteus spp. and Actinomyces 

CMT scores CMT numerical value 

Negative 

Trace 
i" 
2 

3 

.. ! 

;. .~ ;i::" " 
'5 

4 

3 

?-
J 

(Table 3). Persistence of Staphylococcal infec­
tion rltay'be related to variations in the pathol­
ogy 6f the infections which in turn, can be a 

I ' 

function of genetiCs, either bovine or bacteria. 
StaphylococCi have the capacity to penetrate tis-I /' ,.. . . 
sue producing deep seated foci (Jain 1979). 
Persistence of Staphylococcal infections have 
beenl'reported by podd' and Griffin (1975): 
Whatever the'reasoni'for, p~isisfence are, the 
prob~biY.ty of an iri.dividual infection being 
eliminated by therapY'is related to the severity 
of the in'tectioti'and~its duration: at the time the . , -, ~ . ~ 

therapy is given. "',. 
The somatic cell counts were generally high 

in all treatment groups in relation to the CMT 
value. For example in: Dry Cow Therapy treat-

* 

I'" 

ment at the beginning of the study CMT value 
was 4.2 which wa~ equivalent to trace in CMT 
scores; (Table 4) but the mean somatic cell 
counts was 1,443,753 cells/ml. This ishfgher 
compared to Schalm's (1960) CMT grading 
system which indicate a range of 150,000 to 
550,000 cells/ml for trace class. This is prob­
ably because at the beginning of the study, so­
matic cell count was high (Cullen 1968; Schultz 
1977). At the end of the study (8\weeks post 
partum) somatic cell counts ,had ,decreased but 
still they were high, in relation to the CMT 
value. It is difficult to explain these results. but 
~arly' lactation high somatic cell count have 
been reported (Natzke et al. 1975). However, 

/ 
/ 
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36 Masti tis control 

~~~,~ ~~matic ~ell c~unt is affe~ted by many fac­
tors. 

, Conclusions 

This st~dy has shown' that the magnitude 'of 
both Clinical 'and subclinical mastitis in- small -
scale fanns .as well as the'role of Staphylococ­
cus aureus and Streptococcus spp. as causative 
agents was similar to the situation existing on 
most large scale dairy farms in Tanzania. Both 
udder disinfection at milking and dry cow ther­
apy at drying off could be 'Undertaken by small­
holder dairy farmers with positive results on 
the reduction of mastitis infection rate., These 
practices therefore should J:?e more actively pro­
moted among smallholder farmers in Tanzania. 
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