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Abstract 

.-\ sLUd~ on management and economKS of dairy cow mastiti:; was undertaken between Februar~ 

and September 2001 In the urb~n and peri-urban areas of Add!:; Ababa milk shed. Ethiopia The 

study had the following main objectives: prevalence estimation. risk factor assessment and 

economic impact of mastitis. Questio:nnaire survey was llsed to gather various risk factOrs. while 

clinic:tl examination and California .\lastitis Test (C.\lT) screening \\'ere llsed to determine 

mastitis prevalence. Economic impact of mastitis was assessed using 51 dairy herds randomly 

selected for the study. 

A questionnaIre sun'ey on 51 stratified sampled farms was adminIstered to each herd 

0\\ ner/manager. The response rate of 90% was recorded. Dry cow therap). POSt milking teal 

dipping. and antiseptic facilitated udder cleaning were nOt routinely done on the study farms 

Zero grazing was the main method of animal husbandry. 

Three hundred and sixty thre~ (363 ) co\\'s were randoml) selected to p;lf[icipate In the mastitis 

?rev:!!ence study Over::!.!!. the pre\";J.:t:nce of sub-clini-::al :T1Jswis \\'::lS J.6.6'c (15'[ confiden.:c 
• 

interval (CI l: -.f1.3-S I.8'[) and ~-.S ~C t9S'Ic (1: 2S.":-30.20'c) at CO\\ and qunner levels. 

respectively. Sub-ciinicJI mastitis prevalence compared among farm sizes WJS higher on sm3.11 

[han large-scale farms although this difference was not significant (P > O.OS ) at both cow and 

quarter levels. Sub-clinical mastltis preyalence was higher in [he urban [han in the other 

production systems with no signiflcam (P= 0..,1.03) difference at cow level but significantly (P = 

0.006) different at quaner level. 

Overall clinical mastitis pre\Oalence was 6.6% t95% CI: 4.3-9.79"0) at and 2.S'G (95% Cl: 2-3.Sq"c) 

at cow and quarter levels, respec[i\·~=ly. Clinical masti tis prevalence was higher In large-scale 

farms than in small-scale ones but not significantly (P > 0.05) different at cow level and quarter 

le\"els. respectively. Clinical mastitis prevalence on the production sub-system was higher in the 

peri-urban system than in DHIST and urban. These differences were significant at cow and 

quaner levels (P < 0.05). 

Cows aged at least 8 years. with poor body conditions. with at least 8 parities and in at least 8th 

month of lactation had a signiflcantly higher risk for sub-clinical mastitis (P<O.OS and 950;"0 CI'~ 

x 



0: odc:. rdtlo:- OR~J >:,. COW:. ..:ged al leJSI ..! year ... wltn at Ie<!~t E. pantle,;" cows Ir. J.: ieJ.s:-

month of bClatiOn. poor ood~ conditions. leaking m!l~ and \\Ilh pre\-lOU" udder !r1fecu('lr.~ h ... ,: .... 

51gmficani.l~ higher nsk ofdimcal1Tl3StlW; P<O.Oj. 95C:C CI' of OR >: 

A sph' udder In\'estlgJ,tlor! on 30 cros~bred cow~ with sub-climc;.tl m;,:."tlIh ~howed an J.\e:-age 

q'J;lTtc productlor. of O.S: = 0.10 Kg per milkmg Th!5 \\J~ slgm;'lc:m:iy P=· f){)S) ..J.sso::laled 

\\lth C~1T score Reduced mIlk production due to sub-cilmca! mJ.stHis \\ere !.~C'r, 6.3C"c. aile 

33C;-c In quarters. \~Hh .:icore~ 1- . :-. and 3- . respecti\'el~. \\'lth the gl\'en dl5inbuuon of C~l-:-

scores in the study population. a quarter with sub-clinical ma.~:H!5 los' ~ - .1 r( of ;~~ f:"lll:.. 

piOduction. 

~L.::.stj!J:'. !osses .:mounted ti 76j I.: lbb-! Blr. In ;J. single lactJ:lOrl 0:- 2 ~i S B1:-:- pel CO\\ ;;e:-

lactallon. ~Iilk production losses due to culling. treatment and Withdrawal contributed 3.1(, . 

..!9(,. 9.3t;C ane 3.3'C. re:.pecl!\el~ .-\ paw;.}1 bud gel analysIs IOdlCJleC i! bene:i: ':0,,: r:;:I\ .. 3CR 

r' 16:1 . n.,.· h .. ",,:",- .. ")0';;;"9 B ~~ ~ l'~"""' "'h ,- r - ' ''' .. ,.p! - p ".-, 01 - .... nc .. _, I _n'-IJ.~ c. ____ I.. pel ........ , .... tlon \\ll ••. ea.mem..:.:. .n ... or.::- c\ DdO :.L ... t_.=: 

Sens!t!\"HY analYSIS Indicated <.l decrease In both net benefits Jnc BeR W~~i': :he efi'i.:.:ac\' 0:· 

~lasuu~ was <..:. major problem and fenher prospecu\'e m\,estlgaucns <!ddress1n~ H~iect.\'e ag!:1~~. 

;:helf :!mibiotlc 5en;,IIJ\'It~ proi'iies. and [he effect of the agent on the e;:;onomlC los~es are 

recommended. 

r.;: e~ words ~tanagement. econOmICs. dJIf)" CO\\. mastitiS. urban. pen-Jrban. AddIS AbJbi! 

" 



I ["T!{ODlCTIO:\ A:\D OBJECTIYES 

1.1 Intr o du c ti o n 

accounting for J - C:-c of the e!'.t1m;lled lOlal c::mle popul~tlon In Afnc3 (FAD. 1996 

~~m:e fe"ou;-~e plays an Import..,lnt role In {erm~ of food <;,ecunty. c~h tnco;-:..:;. c .. pit..:.! <i:):o.eb ')1'21;"._ 

h\"ehhood. Howe\er. the contnbutlon of cattle lOwards food supply and other needs is unable to 

meet the demand~ of the gro\\ing populaEion a, local cows produce on JyeiJge 230kg ~~C:.HiO:­

fF...\.O. 1996,. Th~ u?graded exotic CO\\S In contrast YJeid S.S kg per Cf)\\ ;-,~r ....;...::' 0\"e;- .. ::::S d;,,:;-

:nilk;md m::k b~-produc~s among Sub-SaharilIl countries \"on \{J.!:ISQ\\. :9;::9. :"e';e,,:'eless. L1e 

:onst:mptton of J.:lIm;:tJ protem 0:" IOg,'heJd/dJ~ is lo\', IF.A.O. 1996 

ine EthlO;:li3r. .:i3!"Y mdl!~i.ry r.<b esoh'ec through (he assist2.n..:e .... i \'J."!~ u.s ir: :;::..::5 [.,,:L~ 

or;~nlZ..::1O:15. fa:- eX~!T:p~e. the In;;atute for Agncuitur.!l Re"eJ.;-:~ !..\R. A:-.-... R~; "1:". 

D~':elopmei1t prog:-am ARDP. TI!<:chmg InstHuHons. ~hms[r\ f', .-\:::;-!.;u.~u;-e .\to,.!!.. ::nc 

:'bmstry of State Farms De\'elopmem Kebede. 1985 . However. the Impact of the'ie pr.::.:;:-... I:"::;' 

1!1::iJ;enOl':S breed" 3.!ld dlSCJ'.es of Vil.nous kmd5. 

Among the Challenges of dalr) de\'elopment 10 the tropics such as breed Impro\"ei71em. nurraio:-J 

manJ.£ernent. control of Infectious. I.Ick-borne, blood and Internal o~r;.:sltlc diseases. Inadeoume - .. 
lI\'estQck Infr<l!)[rucEure. mastitis is well recognized as bemg a major problem as 11 c<.Iuses J 

serious wastilge and undesirable milk qU:lltty I Thiraparsakun. 1989 I. When modern daIry farmJ!1£ 

t:l the tropi.:~ \, ~ first adopted. mastitiS \, ilS fore;;;hado\, ed [Q be an Impona.nt dis-ease 10 da~r: 

caule. TodJ.~. most tropical dair:- falmers have experienced dls2...Stc;"" c..:u"ec (I) ~h;~ diseJ.~e. :1:;: 

can no 10n.;e; afford Its COSb in addlilon EO their other burdens Thirap<..ttsakun. 1989 

'\iasti[i~ as J disease has received linle or no a:temion In Ethiopia especlall) rhe sub-eli.!!c.:!.1 type 

(Hussem et J1.. 1999 1 :'I any effons ha\'e been focused on tre:..ttment of clini':J.1 cases rllther thai. 

t..:ck.llng thb de\astatlOg di:.;ease from the control POlOt of \·Ie\\ .. \io,t dillry farmer ... nori.lal:~ 

ignore sub-..:-lim.:al ma"'rni~. \\ hich inCidentally occurs at ;] much higher freque:lcy thJ.:l ':;!;1~::-D.. 



m~tltls. :e[ I: I~ the worst Ir. terms of !o\\ered produc[J\"Il~ ~hcroblologlc;::.i Cilu"e, 

~J."tJtl~ :.::e m;::1~ :.md m;Jl:!ple tJctors lO\ohed In the management. hou:'Jng i.md mdkmg: 4~;,e 0:-

!mpo:t ... n.:.:e when ~;'ylng 10 under::'iJ.nd the control of thi" disea..,e on dalr~ farms The economIC:; 

:996 L'nfo:lu:1i:Hel~, the .. e ::: major con::.tramb h2.,\"e bee:"! conslde:cd mdependentj~ b; 

their slmultaneou~ effect on produc[ion eOmore el (Ii.. 1996J. The Ins<.JtutJon of J progrJ.m:ne to 

euher con:rol or erJdicate a disease 111 an ammal population must be based on knowledge of the 

amount of the dl~e~se 1:1 th.:: ?opuLtion. f..:.cwr.5 .!$socI.::ned Wli.h ItS o..:cur;-en..:e. t~e fJCi,,:Je, 

required to con:.;ol the d:seJ:..;e. a:1d th,e co.")ts and benefit-:;. lO\"ol\'ed lThru"field. 1995 There;'ore. 

" , '-"0-· ...... ' 'h" 'h' -on'-oJ ,....- ......... ·t··;· r"' .... '''r .. · ~- -J,o- un "r" -n 'inc eJ ,·r,.· .~ ,_ h';- ., ....... _ ... , I....... .., "", , ..... " .. 1..... .. ":I ......... ~...... ........ \,.0 .............. ;: , 

r:1l..:.n::!ge:ner.: :.e .. :1r.lq:Jes \\hich hmn [he spread of lOie:uon ~ThmlPJtsakL!n. 1989 

E:::onor.1!': ... niuyslS !S re=1U1rec In order to balance Ihe COSi. uf comr'Jlhnf m<lst!t!~ aga:i1si. 

.:...:im;..li health i'ro£"Jrns e\cep:!o:1~ are found on dbe:..:. ... es or comp.:.n.on :!n~ sa:red. J.nuT!:':'!s 

hen:iJfjQc:~. H r.1J~ be uneconomic to reduce even funher the le\el of a d!~eC!~e [hat IS present til 

o:.!y ;l \'e:y low k\';!! \\'hen the p:-;!\'aJence of i:1...!Stltl\ in a herd i~ 15c, for t!xJ.mple, ?r ..... ducl. nly 

\1,:ouid be se'-erel~ af:ecIed :lnd i.! control progr:J.mme would be likely to Yield fi!13!1clal benefit 

On the comfdy. 11 only 1 C"'~ of the CO\~S In the herd are affected. the cos:. of further reduction 0:-

the disease ml~hl not resuh: In J S;JffiClent increase 10 productJ\'ity to pay for the control 

programme. 

\lasm:s. IS economlca!ly the r;lr.gie most ImportJl1t d!.;ea~e of the d<my caule I: reduces T.:~k 

yields, profits ..:.nd [he Gu;:;.IJt~ of milk and milk product:. In all d .. my-produclng coumrles or :he 

\,-orld Bulletin of lntemmiona! Dairy Federation. 1999 J, Pre\'ious studle~ on the maS:ltl'; 

complex in the Addis Ababa milk shej have not addres:..;ed the economic Implications of mi.!s[ii.IS 

[0 the dairy farmers. hence this study was :-.pecnlcally deSigned [Q addre:. ... economiC\; tOgether 

with mi.lnagement aspects that are appropriately related [Q mastltlS In the central Ethiopian 

highlands. 



• A~ .. e::." the d:'e.:t or management risk facto:-" 0:: .:!: o.:.::...;-:-e:i.:e 

Ababa mil;';' ~~ed. 

• Quantify econOmIC Im~J.':! 0: mastitis in the respect:\e ;:-rod:...::JOr. :','.!J::.-s\"stems 0:' the A':d::-. 

1.3 Spe c ifi c o bj ec t i \e s 

• 

• St:mma.nze m;.;n,.;.geme:1t \"ilriJ.bles in the s.tudy f~ms In a categori.:al arae:-

• ES:.lbhsh assoC;:lilOn of management related factors \\ Ith the occurrence of masaus 

- ) 

• Idenaf: the facrofS [nJ! determIne mastitis los~es JJ1d estlm:J.te these losses 

• E\"aluJte Ihe success of a mastii.tS comrol strategy In u,e 

• 
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, L1TERATCRE RE\· IE\I 

'!.1 G e n e r a l 

\l.!~tJiI:-. mtlammauon of the m..:mmary gland. can b~ caused by physi.:.:::.~ )f cher:::.:..:.: ":'d~i1::- b ... : 

the majomy of ca~es are Infectious and are caused by a variety of microorganisms. mostly 

bacten3.. which gilln acce ... s to the Interior of the mammary gland." through the teat can:l! (Quinr, 

el al" 199...1), lnmally. the small number" of somatic cells in the milk that are normally presen' 

attempt to resohe this imramamrnary infectIon immediately. Both bacteriJ and leukocytes !;1 ,be 

Infected quarter ... release products. many of which are chemOJUfJctants for th~ leukocytes. 1;: 

re~ponse. neutrophih mQ\'C rapidly from [he blood streClm into milk ill orda w fight the infe:::tior. 

ThiS constitutes the mflarnrnalOry response, which may go unnotIced in the form of sub-chnlc;::~ 

ma:'.titlS. or H may be severe enough to be claSSified as chnical mastitis (Suflyasarhaporn e. a:., 

2000 '. I: the b .. .:ten:..:. are contained/dest:-oyec. recrullment of ne'Jtrophd" Inh the gi.md C .lse' 

and onl\' a mild InflammatOry e:?isode will be reqUired to restore health In tht: g!anc! 

bacte:-!:..: and bactenJ. multiply. Tnl" lead" to J. prOlonged Immune f:!"pon"e \\ .thl:i lhe mJrn:nar: 

glJnd. \"JflOUS ..:ell type:- In the udder produce abund.:mt sobok {;..I.:tor5, su.:h ..:.~ (::.tot:jne..,. \'.h!..::-: 

e\'entu.rlly C:lUse the clInIcal ~Igr.s of mas[Jtis char.rClerized by phYSIcal. che;nicaL and uSl:alh 

bacteriologIcal changes In the milk and by pathological changes in the mamm:.lry tissue 

(Suriyasathaporn el at.. 2000). Hence. the udder inflammatory responses to imramarnm<;r\" 

infection cOon result in an ab::;ence or a presence of clinical signs. Additiondly. there may be 

clinical cases of mastiIls In which no pathogens can be detected. usually defined <l~ 

bacteriologlcall~ negati\"e or aseptic mastitis (Radosutis el (It.. :!OOO). RadostltlS ei at-, ~OOO 

ha\'e classified clinIcal forms of masritJs according to se\"erit; and duration 

Severity JS characterized as: 

• Peracute: severe inflammation \ ... ·ith swelling. he~lt and pain of the quarter. with a marked 

systemic reaction. which may be fatal 

• Acute: se\ere Intlamm~ltlOn \\lthom a marked systemic reaction 

• Subacute: mild inflammation with persistent abnormalIty of the mIlk 



• Sub-cllnlcal when there I~ e\"ldence 0: Inflammation. e.g high somatic cell count~ sec):r: 
the milk without an\ \'Isib!::- atm0:m:.:.!n~ ofrhe milk OJ" iJJd~j" 

Duration ," ,-h .. r"l:t..:nze~ ..: .. 

• Short-term clinical or sub-clinical las In coliform! 

• Recurrent cJJnicJI JS In Sraphyloco"ctfS til/reus Jnd Streptococcl/.I dy.mf{alaCliae I 

• Persistent clinical or suM·cllnlcall ,15 In Strep. arwiactiae 

Clmical manifeStations indude abnormalities of secretion. size, con .... 15[enC~ and mcre;} .... ed 

temperature of the mammar~ gland .... and. frequentl~. a s\"stemlC In\"oh'ement (RJdoqltl\ c a: . 

~OOO 

1 . 2 Elioloo\' e. 

2 .2. 1 ~lastiti s causin g pathogen s 

Reports indicate that JpproxlmJtel) 13- mlcrobe~ are In..;nmln..:ted J..~ etiolo:IC:li ..:£:er;t .. 

'subsoeCles and sero\"ars of mastitis and ha\-e been Isolated trom bo\':ne udjer~ \\' .. tt",. I'::ISS 

The most common Isolates from bO\Jne and other species' mastitic milk are S:aphyioca 'ell" 

af/reus. streptococcI and members of the enterobactenaceae IQumn e! ... /, .. 19QJ.1, The pathogens 

ha\'e been classified etiologically mto two groups: namely. contagious and en\'lronment:li 

pathogens based on their distmct char:lcrenstics of distribution and Interaction with the teat and 

teat duct ICalvmho et a! .. J99SJ \\'uhm the two groups. there are:2 other sub-dl\'lsions as major 

and minor pathogens. 

2.2.1.1\ l ajor pathogens 

),lajor pilthogens mostly cause chrucal mastHls_ Cnder major mastltls pathogens there a.re ~ 

groups. the contagious and environmental po.thogens. The contagiOus pathogens mclude 

StrepTOcOccllS agafacriae. Swphyioc(gcuS allreus. and sHycoplclSl1la bon's. COnto.glOuS mastitis 

pathogen .... li .... e and multiply on and in the cow's mammar) gland and are spread from anima! to 

uOlmal pnma.nly dunng milkIng tCah'inho el af.. 1998 Infections due to conwgiolls major 
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pathogens tend to be chromc and sub-climcal but with period ic climcal epl.;,odcs (Fox Jnd GJ!. 

1003 The enYlronmentJi pathogen ... classified a~ m.::.jor J.genh consis: c: en\·!ronmen~..:!!' 

srreplOCOf.."CI, collforms and (.'/llerOCOCCI. The environmental pathogens are those whose pnmar: 

re-,er\"oir j " the en' Ironment where cows 1I,·e ~Ind not rhe Infected mammary gland (Sma!": and 

Hogan. 1993). Although ne\\ Infcc~lOns b: enYlronmenwl pathogens can occur J{ milking. 

prImar: expo:-ure appears to be bet\l,een milking:.;. Other en\·lronmemal p<lmogens. In the sub­

group Include ProretlS. }"eas[s. ProlOlheca spp and .\ ·ocardia !.pp which are of opponunistic 

n:lIUre (\Vans. 1988). Indl\·idual cases or sporadiC outbreaks of mJ!)tHl'S may be caused by 

Pseudomonas spp .. Arcallobacler pyogel/es. Serratia spp .. or other unusual pathogens (RJ.dosmi., 

er al .. ]0001 AboU[ 60- ...,.oc;c of environmental pathogen Infections exist for less than 30 days. 

~lastH1s caused (:I: the major palhog:t;!ns results JO the greatest composItIOnal changes of :nilk. 

Including Increase::. In somatic cell counts. and has the most economic Impact of all causalJye 

organisms (RadostItJs et ai., 2000). 

2.1 . 1.1 :\Iin o r pathogens 

Infections b~ minor p;,.:thogens caust! only moderate mllammat10n '.\1th som:.!.!!c cell counb 

exceeding {ho~e of untnfected glands bj onJ~ [wo·ro-threefold. ~li.!r;":ed compositionJ.i eh .. mge" Ii'.. 

milk. or dramJric decre:!ses Hi milk yield occur following udder infection b: mmor pJthogens 

(RJdolimis ct al .. ::'000"1. The agent~ Simply colol1lze the teat ~[reak canal but do not cause a 

clinical disease. ~1J!1or pathogens are also claSSIfied as contagiou5 and environmental. Coagulase 

negative staphylOCOCCI (C\'S) consisting of a \'anet)" of S[Qphylococcus spp. and 

Corynebacterium bOl·is are contagious pathogens (Harmon and LanglOIS. 1986; RadoslItJs ei al., 

2000\. Minor pmhogens are responsible for a high somatic cell count but at the same time 

I!1creasmg the resistance of the udder to invasion by the major pathogens (Rainard and PoutreL 

1988: :'\ickerson and Boddie. 199 ... 1-). This is due to elevated SCC or an anti-microbial-like 

substance secreted by C.:\S that inhibits growth of STaphylococcus aureus. There IS also e\'idence 

of secretion of a factor that is inhibitory to growth and haemolytic pa.lterns of S. aureus. 

Howe\'er. quarters mfected by C.:\S and Corynebacterium boris are .;;usceptible to SlreplOcoccllS 

a~alacliae (); ickerson and Boddie, 1994). From this. the role of cornpetili\·e mhibnion 111 

maSliliS appears to be an area that need; to be explored. 
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~.3 Epidemiol og ~ 

~.3 . 1 Gen e r:.11 

.\1'lstltlS IS it worldwide problem and affects dalr~ co\\~ and other "pccles lik.e bctaun.; ewe .... 

does. ~o\\s'gIl~s. wIid rumln;::nI~. mare~. bltche~. cameI:-. J.nd queen~ . .\1asmi", IS Ll mulu;,:::oflJ., 

dl"ease J.na resuh~ when ITlJ.nagemem and en\"lronrnen;:a! factors InteraCt to mcre..::,e expo:!>u:-e. [C 

reduce udder resistance and to aid deposHlOn of orgam~rns Into the teat canal PhiipOL i 98..;. 

Ho\\ e\·er. many re"earcher" on the disea:,e complex h<1H~ onl~ re..,tncted the disease C<lUSJ~IOr;. tc, 

microbial Infection. Ignonng the other important epidemiological player" like environmental ~nu 

managenal factors (Radostlt" el al .. 199-+ .\iost studies and surve~s conducted the \\orld ove;-

h;.:\;;: con.:;;:nt!"at;;:J un tit:: lk:lerrrll:1J . .nts (etiology 0:' d!~ease rathe:- th.:n [he :::fiecls a:' dlse;: ... e~ ;!S 

determinants of production (James. 1984). For masmis. bOlh are Important . 

.\lasritis IS \"e:-y difIicuh 10 eradicate. but It" comrol I~ fea~ible. prJ;:tic..l! :md ca:1 ~re~~:~ redu,::;: 

e;:onomic losses thm are assocI31ed \\ ah it (RJdosl!t~ and Blood. 1985 Control mCJS'-1res such _~ 

paymg speCial Jnemion tv milkmg. technique. hous;r.;. <!voidJ.n .. , 0" t~.t: l:'lL:r~. ,j;'I;,f~..:;~:-· '~.: 

eleJ.ntng before and after milking. and ry penod treatment \\ Hh antIb;ot:c~ r:;..:.\'e been iepon'~d I. 

grearl~ reduce the occurrence of ffillSUUS lRadostHs ei a: . 2000). in most countries. SUi'\'?ys Ii 

dairy herds indicate that the prevalence of Infection (mastitis) l~ ..loout SOc- 10 CO\\ sand \, l:r. J 

quarter infeCtion rale of aboUi 25 C:-c fRadostits et al .. :WOO). The average annu.:.:.! inCidence r~ite of 

mastitis. calculated as the number of elmical quarter cases per 100 cows at fisk per jear 1I1cluding 

the dr) period In individual herds IS 1O'12~c 111 most herds bui. higher \·alues. ranging from 16, 

65~c. occur m some herds (Bartlett ei at.. 1992). The greatest nsk of acquiring clinical m<.ls~lii ... 

occurs early i:1lactJtlon. usually in the first 50 days (Bartlett et (II.. 1992,. Case fataht~ rate~ V<lfy 

widel~ dependmg on the Identity of the caUsat1\e agent for example. Streptococcus m;lIlacr.lie 

ma~titis is nO[ a fatal disease. but peracute staphylococcal mastitis in a recently cal\'ed cow rna\ 

be falall RadoSlils et al.. 1000). 

1.3.2 .\Ia s titi s In E{hiopi~1 and t he r e gion 

The epidemiology OT mastitis In Ethiopian dairy herds IS poorly understood J::. \'er: few studies 

have been documented addressing thiS aspect. The Facuhy of Vetennary .\lediclne of Addh 

Ababa Cm\eiSlt~ ha:- conducted alClt of un doc urn en ted \\ork. concerning the maSU[IS campie'. :\ 



\ery restricted s(ud~ b~ Blru ( 1989 J re\ea1ed a combined prc\alence of 6-; .lc,c 01 both clinical 

In..i "ub-ciJnJ.:a! milsiltl:>. In .l herd of -n co\\'~. imernatlonJI LI\'e~to·.:k Center for Africi._. ILeA 

condu.:ted Calirornla \ lJStHIS lest (C\lT) screening on 7~5 dairy herd ... wllh a total of 2i35 d,:llI"~ 

co\\s und eS1J.blished an o\'erall pre\'alence of 1.~SC of cllmcal ma"iltl:-; and:; - .6 r (" of suo-chnical 

ffiilS:.ius at co\\ le\"t~l (ILCA. 199"'; /. KassLI ei {I/ .. 1999 ,\. cJrned out a JTItlsliu:;. ~urvey on .... :::'lmiiaf 

number of herds like [LeA but with 2681 dairy cows and established rh<1t prevalence of climcJ.! 

maslltis, noniunc[lonJ.! or blocked quarters and sub-clinical mas[JI1~ to be I 2C;(". 3.S r c and 3S.9c­

re.:;pecti\·ely In another swdy conducted on snul! holder ;-J.rms 10 \Vondogt;ne:. ~red of Et~lOpk .. 

39t:-c of the cows had mastitis with a quarter infection rate of 16'1c (Abdella. 1996). Hussein eI at.. 

( 1997). In :! swdy conducted Jt the Adamiwlu and Holen:! livestock re<;;earch centers. repone::! :J 

clinIcal and su~-clinical mastitIs prev3\ence of 5.3'7(" :lnd 19C'c respectIvely. BJshl. ( 199S J reporte: 

-,ub-clioical mastitis pre\'alence of 3-1-.3C:-c and chnlCal ma5I1tl!!. 5 . .5'1( ilt CO\\ le\el. The pre;:nlen::." 

\\"3\ 30.6% and 27.9% for sub-clinical in large and small-scale farms and 5.""":"C;, in large ane..!.1q. 

In small-scale farms ior clinical mas litis at CO\\ level. Frese. (\999\ reponed an o\erall mLtStHis 

prevalence of ..L.:..SC-c based on C'\IT wah microbiological prevalence of 3..!. .6t;C <.Ind :.8'"'c fo; su~­

clinlc;"!1 and chnicJ.l mastitis, respeclJ\ely 

The ne:ghbou;Jng CQuntne:, In [he: region. JUs;, like Ethiopia. hol\'c c:quajJ~ ... ?oorl~ unde;srood 

epidemIOlogy of mastitIs. Omore el ai .. (1996). eSlImared the pre\·:.Ilence of sub-clinical mn.'itHJ~ 

[Q be -1 c,-c and SCC up to 1.99~. 000. median being 6~O. 000 cell.:-.ml of milk on :.-imJ.ll hal de; 

dJiry farms 10 Kenya. The same stud)' reponed J clinical m~b[i(Js inCidence of 13.39c per annum 

Other studies (Lauerman e! ai., 19- 3; Hamir el ,ll .. 19- 8; \"g::uia. (1988) esumated the prevalence 

of sub-clinical mastitis to be 49 '/c, -.+8(:'c and 55% respectively. :\g3[i:.., (.l9S8) also studied types 

of production systems employed. herd composition. hygiene and mastitis control and preventive 

methods practiced. The annual incidence of clinical mastitis in Kenya was estimated at 2.5 - 3C:;-c 

(Hamir eI al .. 1978) but could be as hi2"h as :25% in some areas (Anon. 1980). BOVine mastitis 

\\as also reponed as the most frequently encountered disease In Kenyan dairy herds ( H.:!.mir e! (Ii .. 

1978) but the types of mastitis. the severity and duration of disease 3nd the major risk fact(~rs 

needed elaborauon. 

A stud~ conducted on pre\"alence of bovine sub-clinical masullS in ,\lalawi established 3 

pre\"a!ence of 63{7c on CO\\ and 2SQ on quarter basis (Klas!rup and Halliwell. 1977). Sokome 

L'ni\'er\It~ of Agriculture In Tanzania conducted a much more recent stud~ In the regIOn on the 
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prevJ.lence of m3.5I1t1s on "mall holder and large-scale iarm~ and estJb!:shed that 6~c-r ,;:10 ,.!r{ 0: 

::1e.,; )\\:) h..:c ~ub-cl!:1ical ..:.nd chnic:t1 maSIlil~ re::.pecl1\'ely ,Shem c; (ii .. 2001 The same stl.l(l\ 

re\'eJ.led tha: see v.ere greater than 500. 000 cells,ml ofrnll·. 

2.-t Risk facto rs associa t ed \~ ith ma s titis 

As with most !nfeCliou, cilseases. the occurrence of mastitis depend, on three COffi?Oncn:s 

e.\.posure to mICrobes. CO\\ defense mechanisms. and envlronmem..:1 and :I1<:!!'!:£!ernent !acm:-s 

iSunyas;:nhapor:1 ei (If .. ~OOOJ. 

1 .~.1 Animal ( h ostl ri s k factors 

:!.-Ll.l Age and pa r it: 

"'-.:'~"\'. 'no'[ " ... -:. .... ' .. m""' ;" n'- D, , ',,'n e' al '9SS ............ __ '- I " ....... _'-,.~ ... I _ ..... ..:. .::.... ..... • "._ 

:!.·L 1.1 Stage of lactation 

\fo~t new mfections OCCUi dunng the early pan of the dry period and In the first ~ months o[ 

b;:tJtion. especiall~ WIth em·ironmemal pathogens SmIth and Hogar.. 1993). Schukke:1 er al' .. 

(1990 i reported that th:'! first month of lactation is the most sensul \'e pe .. iOd for masmis risk In the 

CO\\ even In the \\-ell-managed herd~. ThIS IS because of Increased stress as a result of depre:,sec 

IfnmunHY due to metabolic changes and peak milk production dunng the early days follo\\ :;-lg 

parturitIon Prevalence of sub-clinIcal mastitIS Increases as stage of lactation progres~es 

(RadoSIH5 el af .. 199': ). Other less Important fisk factOrs Include other concurrent dise<1~es. 

pre\"lOUS mastItis histo~. J.nd pre-ex!snng Intra-mammary Infections. 
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2 . ~ .1.3 B r e e d 

Geneu\." predisposition to ma ... ut", could be rel::ned to factors su.:h as teil, ~h ... pe. sphmcter (Qil~. 

udde: Quinn t·' (Ii.. 199": Teat end IS Imponant 10 masHt!::. defense for Its role 10 pre\'~rHlil; 

entry 0:' pathogen ... 10[0 the mammar;. gland r Schukken e: af.. 19S9 J. T e:.tt·end·to·fjoo:- dl-.t,mce !~ 

abo a ;bk fJctor for clmlc;:,.l mL!Si.itIS. Hemabllity esum:ltes of teat·end·to-floor distance or udde:­

height range from 0.2 · 0.-. which could be a conSideration 10 the selection indices of bu!:s 

(Radosul1s e: af.. 2000 Several phy'ilcal and chemical propertle~ of the streak canal cons:nute 

the first line of defense Once Inside the teat cistern. pathogens encounter a group of non·specifi: 

bactenos[auc and baclenocida! factors ' Schukken e: ai .. 1989 J. 

GenOtypes favorable for milk production are more susceptible to mastllis than those, which are 

;'lOt favorable for milk producuon (Oltenacu and Ekesbo. 199J 1• ~1ilk Yield has been ~ho .. \n to be 

pos!u\"e:~ correlated \nth the risk c·f chmcal m;J.stIt!~ Schu' 'en ('7 ..... !99C,·. ?ure Holstem" 

produc1Og u? to 20·~j kg Oi mil· pe:- milking and their crosses with Boran:.. ... nd Ar:;: :r\)(:J~:ii'; 

.:::; ""0 ko o' m,lk no' -,II .... ,.. -'" ,t h,e"ne' ,,"k 0' cont'Jc',"O mot··" . ;.,. n t;"~ . ~",., \....~~~ -'1' . '-._._ ''::: I •• !-' •• • 1 :0.. ••• .::: ....... ''::: • ~ t • I".::: ............. ;I..! .'~ ' v .,.":' 1', ..... 1..-.,. "'-

""',h a 10\\ mili.:. ?roduc~!On potenIlal ~ Glrm<!. ~OOII ThIS Jssertlon couiC 3.5 weI. be dlSpute:: or. 

grounds that differences 10 management rather than genetic fuetor:, could lead to more 

sus.:e;:'tibiIH) to mas~lB!:> lR.:1d05tit::. er af .. ~OOO ! . Information that IS \·ahe on comp:.tnsor.s 

between breeds in the rropical ~et ups IS I;).cklng and needs elaboration. 

A \"Jnety of morphological. physiologlcJI. and ImmunologIcal faCtor5 contribute to ii CO\\·S 

re,htJnCe or susceptibility lO mas[!U". and eJch of these faclOrs IS influenced to some extent by 

heredity (RadostHs er al .. ~OOOI. The immunological factOrs such as [he level of fgA. IgG ~ 

lactofernn. lysozyme and phagocytes 10 the mammary gland are direct products of genes :10': 

have a genetic basis (QulOn el ai .. 199..+). The production of keratin in the streak canal and the 

phYSical and biochemical characten~tics of keratin are Important contributOrs to mastitis 

re~i ... tance Radostlts el af .. 20001. 

:! . ~ . J.~ Pr e s e n ce of les i o n s o n th e t e al s 

Le,ion ... when pre:,.em on the (eats may predispo..;e to Inadequate milking or m<.:~ harbour m.:1<.;uu,,· 

producmg bacte:-1J hence increasing the flsk of mrecIlon QUinn t'l {Ii .. ! 99..1 
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~. -L I. E ~'u tritional stat u s 

:\"u::-nion..:. progUiTh WhiCh ':::.:~ J.ssocIJted with Imbai<:.nce<;; 10 amor.-i:O caB on In the dry co'~ dIets 

that supplementJ.:lon with ar::lQ\!dilnt" such 3" "eienJUn1 ane '·HJ.rnms . .; .lnc E h...; ... ."!. bt:ne::cl ..... 

e:"fect on udder health 10 dairy cattle iJ~ decreaslOg the Incidence of clim:al mastit!5=- IR3dostH~ e: 

t.: .. : ':100 I . 

.! .~.1.6 Pr e\ alence of infection 

Tr.e g:-e;.;.te:- the pievale~ce of maStlt:3 In the herd. the greate: rhe ne\\ Infec[Jon rate .!nd d~:-.:nor: 

0 :" i:lfectloo. ThIs 15 3 r.1~]O:- feJ1Ure In heres wHh high levels or cont.:!g:ous p,H:"ogens 2.:1d (or 

2 . ~. 1.i Lo\\ s0n13tic cell count 

Since leukocy~es In the Lidde:- Me rre';)enr to resohe the Cvl I. once dn Intramarnmary chJ.llenge 

oc::u:-s . .! ';e:-y lov, som:::;: ::ell COU!it m~y predispose CO\\"i, to.l highe: r;s:': or c;i:1icaj m<::.stit!s 

especially 10 h:;h Yleld:ng CO\\5 Scht.:.kken d al .. 1990) In an expen:ne:n:':'J sWdy. It W:;'S showri 

[hat factors such as 10\\ pe:-lphe:-al Ie:ukocyre count and 10\\ sec \\ere assocIJ.ted \\ l~h J. more 

1 .~. 1. 8 Bod, condition score ( Ses ) 

It was demonstrated that COW5. with 10\\ BeS I to I -5 h2se higher rl5ks or getting chnical 

mastitis In companson ro cows WIth BCS 3 to 3.-5. BeS IS a tool for estlmaung energy balance 

~;:3tUS. CO\\" with ne;- ... :ive ene;g~ ba1:J.nce from feed resIriction had ..J. hl~her se\'enty of 

I I 



I 

Iikei~ to (It! ketotic. In' an e.\perlmental demonstratIOn. Ii. was ~ho\\"n that ketone bodies de':rea"ec 

the chemotactic function 0i the leukocyte.;. ISuny.1 .... Jthaporn (;'! a! .. :1)00 :tnd therefo:-e 111 .... :. i''': <. 

CO\\ at risk (or severe clinical mastitis. 

2.~.2 En\ i ro nm e nt a l and manag e rial risk f ac t o r s 

2.-l.2.1 Qualit .\ and management of hou s ing 

The quality and management of hOUSing for dairy cattle has a maJof influence on the type~ 0: 

mastitis pathogens \\ hieh can infect the mammary gland and the degree of Infection pressure 

(RarioslitJ5 et al .. 2000). ~lanagement and design of a housing system influence the prev:!lence 0;­

mtra-mammar\ I!lfeCtlOn and the incidence of climcal mastitis Any h0uslng f:lelOr 0:­

management system that allows cows [Q become amy or damage teats. or which cause ... 

overcrowding will result In an Increase in clinical mastitis (RadosritIs el a!.. 2000). VentIl3l!on i:­

a Critical factOr to maintenance of dry conditions. Very old strucrurcs frequently ha\'e very POCt:­

venul'Hion. which 1<;' a major risk factOr for masr!lIS (SmIth and Hog::ln. 1993/. A desigr. [ha~ hilS 

free staBs built against outside walls or any solid wa!1 should be avoided as it ser\'es .1" a n-;k 

facrar of rnilSlltis (Smllh and Hogan. 1993). A house which doe" not 0.110\\' free mo\,cment 0; 

urine and orher wastes causes the accumulations of urine that harbour an assonment of pathogen:­

mOSlly of the ennronmental type which sef'-es as a reser\'oir for Inlr'.lJTIammary infection Type 

of bedding has a great influence on the infection rates of mast!l!s. Sand and other inorganic 

materials have low moisture coment and contain few nutrients for bacteria [Q utilize as compared 

to organic materials like straw. saw dust. recycled manure and paper (Smith and Hogan. 1993). 

~1ajonties of the bacteria In the bedding are environmental bacteria. for example straw tende; [Q 

have highest streptOcoccal counts. while sawdust and recycled manure have highest coliform 

counts in comparison among these bedding materials (SmIth and Hogan, 1993). 

2.~ .1 .2 H e rd s ize 

The size of lhe milking herd may positively be associated with an Increased inCidence of clinical 

mastitis because it IS more dlfficull to control contagious maslltis in a herd with a greater 

prevalence of infeclion Dond a larger number of CO\" ·to·cow contacts. As herd size increJses. 

manure disposal and sanitation probkm'i Increase exposure to environmental pathogen" (BJ.rtler: 

el af .. 1992). 



" "\1'1'- ·' . _ ..... _ . _ .. I "In g pr a c t i ces 

Comammalion of the udder Immediately before and aiter milking is an ImporwIH risk factor for 

mastitis (Peeler et (If.. 1000 ). ,\l ilking presents an opportunity for any p:llhogen present on the 

udder to penetrate Ihe leat canal. Confinement in the yard after milking has been recomml!nded 

bt:cause Ii encourages CO\\'~ to remain standing \\-hiie the teal duelS are P:llcnt and thl!'" more 

\"ulnerable [0 penetfalion by mastitis pathogens present elsewhere (Blowey and Edmondson. 

19951 

Cdder preparmion both before and after milk.ing influences the rate of mJ<;,tiu ... in a given herd. It 

h;.t .. been establi:.hed that farmer~ who use a common clmhisponge for dryJng teats after cleaning 

the udder ha\c a greater odds of having a high prevalence on infectlon rhan herd!. us:ng 

individual paper rowels (Dargent-Molina et ai., 1988). \Vet teats and udder:;; are a risk facror for 

increased see (Radostirs et al .. ::!OOO). \Varer is helpful because It i, neces:iary for effec!i\"(: 

cleaning when the teats and udder an:: diny. but at the same time it also can carry bacteria dowr. 

the tem from a We! udder and thus contamlllates milk during milklllg (Bushnell. 19&4). Dryiil~ 

ofi procedure at the end of a lactation period and an active policy on drYing off trearment are \'c;-~ 

ImportJ.nt as they cJ.n reduce the le\E'l of intra-mamm:..lry infection especlJlly with the colifon;! 

rTlmapatsakun. 1989 ), 

Increased number of person-hours spent milking per co\\' is said to be assocIated wah a higher 

rate of clinical mastitis (Bartlen el al., 1992). Milking machines whose teat liners are nO[ changed 

after every 2500 milkings serve as a risk factor of mastitis. This aCl of changing liners may be 

cause or effect: farmers may change liners frequently because of a mastitis problem or freqcent 

Imer change may potentially damage teats (Peeler et al .. ~OOO). Further investigation is required 

to clarify the importance of milking machine management. 

Predipping helps reduce environmental mastitis by as much as 500"c in some herds. although {hi~ 

reduction is not observed in all herds. Failure of predipping to comrol environmental mastitis 111 

all he rds likely reflects the complex epidemiology of environmental pathogens (Smith and 

Hogan. 1993). Stripping foremilk before cluster attachment in those farms that practice machine 

milking and also before hand milking has been shown ro be a risk facror of mastitis espeCIally of 

the contagious type (Swpily/ococclIs tHlrellS mastitis). Foremilking could expose other cow::; at 

fisk to mastltrS pathogens in the stripped milk. in the same wav as leaked milk. or through 

13 



Increased contammatlon of the co\\'~ teats from the d~urvman's hands. The reducilon In th:: 

!I1cidence ratt: of chnical maqiu~ altamabl~ by ceasmg thi~ practle.::. J.:-- lndicat.:d b:\ ~he 

population attributable fractlon (PAF). cannot be predicted until the degree 10 \\'hich stripping 

foremilk increase.:. transmission of mastitis pathogens m the parlor. rarher than mcreasmg 

detection of mild CJse!), i!> known (Peeler el ai., 2000). 

2.·Ll,~ Climatic influ e nce s 

The mcidence of mastitis especially in the tropics is ac;sociated \ .... lIh the availability of rain. 

Glrma, (2001}, established that shan rains coming in the months of ~brch and April and the long 

rJ.ms commg from June to August positively influenced the rate of occurrence of clinical mJSt!i!'" 

In Ethlopla. An incled!:!C: in tilt:. number of hours a CO\\. spends out in the ~un prOlects agJlnSI 

environmental mastitis due to a cleansing effect by the radiation of the sun and also due to a 

reduced exposure period of the CO\v to microorganisms contained on the bedding (Smuh el al .. 

1985: Schukken el al .. 1989 

1.~.2.5 Feed in g after m il king 

Feeding: a CO\\ Gfler it is milked is necessary Since the CO\\ remain ... SlJIH.Jm!:! (v,:hile feedIll2 ), - ~ --
Lying down immediatel~ after milking can be a risk factOr as the teats are sull open. This gl\"es 

the teats time to switch back to their normal anatomical shape otherwise the risk of acquiring 

environmental pathogens is very high (Radostitis el al.. 2000: Peeler el af .. 20001. 

2.~.2.6 Ex e r ci se 

Gustafson. (1993) reponed that lack of exercise could affect the general health of cows. This 

study sho\'.'ed that Jack of exercise in lied dair) cows resulted in increased frequency of calving 

related problems, mastitis and lameness compared to those cows exercising. 

2.4.2.7 T r au m atic i nf lu e n ces 

External trauma such as that ari s ing from rough, tough treatment most frequently met on cows as 

[hey are driven into [he milking parlour could be a risk faCtor to mastitis. This could be as a result 
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01 .mlm~l!' ~u(lenng brlllse!l on [he U::J.[S or running through mudd~ and unhyglemc stret.;:ne~ 2.::. 

the COWe;; rush Into the milki ng shed I" can pred!spo<;e them to environmentJ.! pilthogen" lQulni': c· 

al. 1994). 

2 . .J . :3 P [J th o g e n fa c t o r s 

2 . .J. 3. 1 Yi abil it y of p at h oge n 

The abdny of the pathogen 1O sun"j\'e In the CO\\ 's ImmedIate ennronment i.e. ItS resIstance 10 

environmental Influences Including cleaning ilnd disinfection procedures. IS J. characteristic 0; 

eJ.ch pathogen QUinn e: a!.. 199..1 Comagiouo;; ma"t1W, pathogens are more susceptible to 

dl';'lnfec!lon th:m en\"Jronmemal mastitis ones. Teat dlPpmg. Ihen-fore checks on the contJfJCll!S 

pathogens but has very liule effect on ~he environmental pathogens (Fox and Gay. 1993). 

2 . .J . 3.2 Virul e n ce f ac t ors 

Si;;'':::: :he epJd:;::-;n!~ i!l the ;~i,5i , lOt of defense <!gi..llm.t mJ.;.iHI.) pllthogens. cOJoniZulion of the ':'l(ln 

;Jna !ltreJ.k canal and the ilHJ:hmem to epithelial cell surfaces enable the pathogens to breach th;, 

first line of defense. The next line of intramammaf) defense IS the neutrophil 

\Polymorphonuclear cells. P:'!:\). \'lrLilence factors that will Interfe re with P:'l :\ fu nction enable 

a pathogen to develop acute or chronic cliOleal InfectIons. Staphylococcus QUrelfS possesses a 

variety of such fac(Qrs. ProreIn A produced by some staphylococcus varieties binds to the 

iragment constant (Fc) portion of the immunoglobulin. impairing oposonlzation and. thereby, 

P:'l;-'; ph~gocytosis (Fox and Gay, 1993). The influence of bacterial virulence facEOrs depends. 

among other things. on stage of lactation and severity of infecllon of the mtra-mammary infection 

and the effects elicited by the \'lruler.ce f<lcto rs on bovine mammary tissue (Radostitis eI ai .. 

:2000;. The colonizmg abilny and potential of bacteria EO adhere EO mammary epithelium and 

initiate mas[Jti~. is a major characteristic of many bacterial causes oi mJstnis e.g. S. (lureus. The 

other imponant virulence filctor is ability to elaborate toxins as seen In mastitis due to £. coli ar.d 

S. (lIlrellS. 
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:!: . ~. 3.3 In \ i.1 s i\ e· c a p a bili t i es 

Rc::gardmg the degree of in\'asivenes.s. for example. streptococci cause little pathological change 

to secretOr: celb wlIhin the udder but staphylococcI Initiate degent:ratl\-e changes in the udder 

(Quinn et al .. 1994 1. 

2 . ~ .3. ~ R e s is t a n ce 

Ability [Q resist phagoctyosls and antibacte rial substances in the udder. including resistance to 

antibiotics \\ill make the pathogen to be a\'ailable at all urnes to cause mfection (Quinn er al .. 

1994 ). 

2. 5 D iag n o s i s o f m as ti t i s 

2 . 5 . 1 Sc r ee ni ng t es t s 

:!:.5. 1 . 1 C lin i c a l examina t io n a n d u se of s t rip cup 

Climcal examination is the most obvious and imponant dIagnostic procedure in the detection of 

clinical mastitis. T he clinical signs detected during clinical mastitis IIlclude swollen g!and. 

abnormal milk (watery. with clotslflakes, blood tinged). pain on palpation and heat (Radostitis el 

al. . 1000). A Strip cup on the other h;lnd is also a very valuable lOol for the detection of clinical 

cases. Sometime fa rmers with little technica l knowledge about presemation of the cl inical signs 

of mastitis and without a st rip cup may stri p the first few squ irts of milk o n the floor, clean gum 

boots or on any black surfaced background in order to de tect any abnormality in milk. as an 

indicator of clinical mastitis (Quinn el ai.. 199~). 

2. 5. 1. 2 Ce ll co unt s In milk 

Direct \Iicroscopic count (::'\Iodified Breed's smear) 

This method COLIntS leukocytes in the milk directly. \'ormally a volume of O.Olml of milk is 

spread o\'er a microscope slide, defatted and then .::> ta ined by methylene-blue based stain. The 
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ffiJCro!-I,.'ope 1:- calibra'ted and then Iellkocyte~ are counted on about 50 ileld~ l() e:-.t1male tn::­

m1nlber De; 011 of milk. If there I~ a large Qaclenal load In the milk the,,:: m:J.~ ab,- be ~een II: t!l= 

stained smear. 

Individual indirect ce ll coun ts us ing C-' IT 

ThiS is the test of choice for field and also laboratory people and IS based on the quantity of 

deoxyribonucleic aCid ID:\.-\ in th(~ milk and hence the number of leukocyte" dnd other cells 

present. .-\ squirt of milk from eacb quarter of the udder is placed In e:J.ch of the four shalJO\\ 

wells (cuPS) In the Cf. 1T paddle. An equal amount of commercial C'\lT reagem or 1-1-<;G teepol 

shell b added 1O each cup. A gentle circular mOIl on 1~ ilpplied to the :nr,\i'Jre :n ~ hOi'ZOi"!i<.~ 

plane and a positive gelling reaction occur!::i ill d re\\ ~econds with the posi[]\"e sample~. I'he 

consistency of the gel (i.e. the heavier the gel the higher the somatic celb 10 the milk and '. !ce 

versa) is mdlcative of the leukocyte Count (Schalm et al .. 1971: Quinn el al .. 199..! L C '\IT I~ ~ 

\'ery useful method though qUlle labor intensive and qualitative In nature Rado-.tns C1 af.. 199-1-

It can be qUIte rapid for the determin~Hion of masmis status at quarte:- level C'\lT I" used <l~ 

adjunct to SCC and composite culture JOform:uion for the determin~tloi1 of qUilrtei level st3tm 

fRadostlts ei al .. 2000 . Other tests d'~pendent on the development of gels are Brabant. \\'mconsl:: 

and ;\AGase maslltlS tests. The \":\Gase mastitis test is eaSIly autOmated and i" based on a cell­

associated enzyme in milk. :"-acetyl-D-glucosarninida5e. High lev::::Js of rhe enzyme Indicate a 

high cell count (Qumn er alo. I 99-l.). Adenosine triphosphate (AT?) is also another screening test 

that can be used to detect mastitis. 

Electronic somatic cell counters 

Electronic somatic cell counting of suspicious milk is another screemng test for the diagnOSIs 0: 
mastitis based on cell counts. A Coulter :'1iJk Cell Counter does the som:Hie cell Counts as the 

panicles flow through an eleemc field. 

2.5.1.3 Indir ect c hemical tests to d etec t ma s titi s 

• Some testS are based on the increase in sodium and chloride ions in milk and consequently an 

Increase In electrical conducti\'it) of the mllk. 



• The serum albumin concentrauon In the milk Increase'" II epHheilal damage IS pre,cnt, A rad::d 

1n1!11Unod:rlusion leq hJ. ... been deyelorcd based on thiS .:.1..:1 (Quinn ('; til" 199~ 

• An antl-lrypsin test measures the trypsin-inhibJlor capacity of the milk. Anti-trypSin actlVH\ 

tends to be naturally high at the beginning of lactation due to colostrum levels. but later in 2. 

lactation the yalues are hIgh only if serum anti:trypsin ha:) leaked through damaged mammaf" 

epJlhel!um. This method lends Itself 10 automation. 

2.5 . 2 ;\li c r o bi o l o g i c al dia g no s i s 

\llcrobiological diagnosis is sought in case of eley.lIed Somatic cell COlintS a~ gi\'en b;. 

C:'1TlDirecl or electronic somatic ceil counts are done to dlfferentlJte the mlcroorgan!sms 

in\'olved ,lOd also to act as a confirmatOry test for the C\IT results, \Iicrobloioglcai dlJfnOsis 

begins wah aseptic collection of milk from quaners that are haYing elevated cdl counts on direct 

cell counts and or electronic counters, C\1T poslti\'e or \\llh obVIOUS abnormal milk secrelJons 

and can be one of the follo\\ Ing: 

, - , I O ' . _. ;, ._. I rec t m icrosco p y 

The collected milk sample can be centnfuged and a ::.tained smear made from the deposit. A 

Gram stain IS used routinely to detect Gram-posltl\e pathogens such as staphylococci. 

streptOCOccI. Bacillus spp., and also Yeasts such as Candida albicans that stain deeply by crystal 

\'ioler. An \lodified Ziehl i\eelsen-swined smear can be made if Nocardia asreroides is suspected 

and A Ziehl Keelsen- stained smear for the rare cases when bactena such as fl1 .... cobacterium 

jorwiw/1l or M. bo\';s are suspected (Quinn et al.. I 99-l ). 

2 . 5.2.2 C u ltu r e 

The incriminated milk sample is cultured on ox or sheep blood agar. which supports growth of 

most mastitis pathogens. Candida albicaru and Aspergillus JumigaIJls are able to grow on biood 

agar at 37 °C in 2-3 days if there: is no competition from the faster-growing bacteria. A 

MacConkey agar plate is streaked in parallel to detect EllierococC/ls Jaecalis and any Gram­

negative bacteria that is able to grow on the medium. If streptococci are suspected then the milk 

sample is plated on Edward', medium, which IS selectl\-e and also acts as In indicator medlllITI 
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i0. nJemo!y",I' .:nd io;- rhe- hyoroly:--1'> 0: e",::;:uil.-: In C;..:.~e~ \\her~ (unfJ.. :'.!.tnog:!n:o- J.:-~ h~;h!\ 

~L1S~ecled. then H !S Jd\'lsabJe to culture the milk s..l.mpJe on S..l.bourauJ dextro~e J.gJ.r 

Isolation IS lhen done based on colol1la! morphologH~s ;;lnd orher microbiological and biochemica~ 

chJracte,lSu":,,, of the In\'olved rrucroorganlsm" Qumn e; aL 199..: The anti · mlcrobl~. 

sen~I[J\·tty te:-.b are conducted to gi\-e gUidance to "eleci.lon of prop-e:- drug" <!..; thIs w;lI hel'" 

reduce ..:nJ.nce" of development of drug resistance \")'IC. 1996,. 

1.5.3 pH monitoring t ec hn i ques 

A!so In use are techniques such as pH detection that depends on the aCldltylalkalii1lt~ of the milk 

5.J.mple". ).lastiri;: milk J.nc ;J.:~o ..:olosrrum J.re i.J.lkJlme IIi. natlire .. e -..! \\ h;:h IS ":lgi1rly ~jO\C 

the physIOlogical pH of - 2. wherea~ normal milk's pH IS approxImately 6.5 - 6.- Rado~m::. c: 

.. .'., ~OOOJ ?H papers and pH mete.s are used to detect any chanses. A;:id Jnc alcohol test~ _:-e 

used to check for the soundness of the milk. Any milk sample whose pH is beyond that of nor;T.':!! 

mil' is conslder~d spoilt or maslllic. Res:1zurin dye tests and als.o boiling \\:.1 five iln mdlG.l.tlilP 

of tr.e stale of the milk and since lTIii.Sliris has a dlree; effect on the shelf-hfe of milk, then thes\!" 

can be reliable tests in mas::nis diagnosis. 

2.5.--1 Ad\an ce d ma s titis diagnostic te c hn o logi es 

H .. md !nstrumems are no\\ available In ndditlon to automated electric conducu\"lt) EC by I~-llne 

electrodes \\lihln computenzed milk ing parlors. The system makes It pOSSible to monitor ne\\ 

Infections at quarte r level on a continuous milking·by·milkmg basis. Other recent technologies 

engage immunological tests for detection of antibodies to speCific mastitis pathogens. SInce 

majonty of these techniques use preserved milk sample~. daIrY herd Improvement {DHO 

lo.borawnes could offer speCific pathogen screening [e~t progrnms as an adjunct sen·ice 

Radostlt5 e: af .. ~OOO:. Other screening tests do exist and are in use in industrialised countnes 

such as electrical conductivity, \"·A :etyl-B·Glucosamlnidase [est /:\"AGase . speCIfic antibody 

rest. Bovine serum n.lbumin and antitrypsin concentration assays. Screemng te-;ts do not establish 

the Infecting agents but simply detect the Inflammatory response following Infection (Philpot and 

;-"'ickerson, 1991 Se\'eral DHI cenlre:s ha\'e already commenced programs uSing a commercially 

available ELISA test for S. at/reus. 
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.:! . 6 .\ l a s titi s p r e \ e n t i o n a nd c o nt r o l 

.\la"litls like all other diseases occurs as a result of the complex Interaction of the host. agent and 

the enqronment (the epidemiologic:d triad). For any control program to be effectJ\e. it should be 

gt:ared toward" correcting maSUi!S problem" assoc!3ted wIth the ... e three factor:)" Rados(lt~ Cl al .. 

199...l have gJ\ en the follOWing esse~nual components of a comprehemlw udder health progr:J.r:'.. 

,.. Employ proper milking management methods 

.. Proper maintenance and use of milking equipment 

.. Dry cow management/therapy 

.. Appropriate therapy dunng Jactauon 

, Cull chroOlca!ly infected CO\\"" 

.. .\13lntenance of a clean enVironment 

.. Good record keeping 

.. '\[onnonng udder he:.llth SI<1tm 

.. Penodic re\"le\\ of the udder heahh program 

,.. Semng goals for the udder health Status 

Philpot and :\!ckerson. 1991) gi\"e the follOWing as steps to udder health management gt::ilrec 

towards the fulfillment of epidemiologIcal prinCiples: 

1). Elimination of existing in fect ions 

This IS through employing proper milking practices/hygienic measures (such :is post milking tea! 

dipping). dry cow therapy. treatment of clinical masutis cases and culling ali chronically Infected 

cows" These procedures help to reduce either the rate of new infection (pre\"ention) or the 

duration of infection. 

2). Prevention of new infec tions 

This employs good environmemal. nutritional as well as breeding management to be able to 

pre\em ne\\ infections" 

3). '\ionitoring udder hea lth 

ThiS includes regul::J.r use of co\\' sidl~ dl::J.gnostic tests such as the stnp cup test. pH papers/meters 

and physical examination to detect clinicJI ma~titis. California .\.Iastltis Test and other tests iike 
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are nO! for Idenuiymg co\\" ior treatment bm for monitoring prog:-c:-.s Jon": rc\i.:J.;!:-!; defi_;;!nclt:::-. 

111 ma,au, control programs Howe\·er. an~ masuu ... control program should ha\·e the following 

qualiiles for It [0 be succe:-; .... fu! 

• \iu"t he cost eifecu\"e 

• EJ"iJ~ aCJ.ptable IO the currentl\ J!>ed dairy management \\·stem" 

• Should lead to VISIble success b: a rapid reductIon In numbers of clIOtcal cases. and <J :-.leaQ\ 

Improvement 10 the parameters u:.ed for monltonng udder health status and 

• ~h .. :st be \\. Hhm the scope of the average datr\" farmer'S understandmg Radost:rs e: (If ... . q9~ 

2.i Economic loss es due t o mastitis 

The econOffil':: efiects of mastltls can be d!\·tded mto three cJtegones {Houben .. 1995 

• Reduced mil!: receipts 

• Cost of treatmem: and 

• Premature disposal (culling 

\'ery lImned if any set of publIshed data is aVJilable to quantJf~ these e:fects for crossbred cows 

under tropical conditions .. Therefore. they have to be deri\'ed from \'anous sources <iuch as fiek 

re ... ear.::c. secondJ.ry data from the dairy coope:-auves. government vetennJry ser;i-.:es. pr!\ ,He 

\.etennJry practices and farmers SOCieties and associJtlons Dljkhuizen and ~torns .. 1997) .. 

2 .7 .. 1 Decreased milk produ c ti on 

Significant losses in milk productio., from individual cows and herds have been shown to be 

associated v..lth elevated somatic cell counts: higher cell counts. mean greater los5. The loss of Gn 

indlndual co\\ increases from 6-30% as cell counts Increase from 100 .. 000 to 1.600.000 cells/ml 

while the loss of the entire herd incre:ases from 6-29% for cell counts from 500 .. 000 to 1.500 .. 0GO 

cellsimt Philpot and :'\ic:erson. 1991). De Graaf and DWlOger. 1996)" reponed crude mijk 

production losse:> per CO\\ \\ ith sub-chnlcal maSlltlS estimated at 1.56 kg per da). ..\ lilk 

production loss per affected quarter due to sub-cllmcal mastitis was estimated to be 17 .. 6c-c on 

average De Graafand DWlnger. 1996). De Graves and Fetrow. (1993 .. gi\'e a loss in the range of 

up lO I 0-26~c per affected quarters with !!>ub-citmcal rnastiu!!>. RJdostlts er (ll ... (2000) estimate 

about the same figure IIO- 2j CC) oi lo!!>s in milk yield followmg infectJon b~ :>ub-:linical ffia:;titis. 
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Dobbin~, (I q-- L eSlIni:Hec un absolute decrea~e In milk production p~r C~IT ... ;,.'or~ per qUJi'tcr <!~ 

IOllcm-s' C'\IT score negJtl\-e a ... 0 kg los~. TrJce JS 0,'::'- kg loss. I i.t!l 0.991 k; lo,:;,s.'::' a~ 1'76 kf: 

loss and C\IT score 3 as 2.61 kg loss In milk yield per quarter. Most estimates indicate th~H on 

ayerage an affected quarter results in il 30<":( reduction 10 produciI\'HY and an affected CO\\ I'" 

esurnated w 10!le 15<:( of its production for the lactauon follQ\\ mg ir.fecuon by sub-clinica, 

rnas[!u ... lRadostits I!l af.. 2000,. Schepers and Dijkhulzen. (1991) reported that 709(; of towl 

losses due to masuus anse from decreased milk production. SlOgh and Singh. (199-+) estimated 

that up to 68<'( of the tOtal losses of mastitis in dairy cows In India are J~ a result of sub-climcal 

m:J.stius (reduced yield). The loss m production by an affected quarter following sub-clinical 

mastltls may be largely comp~nsated by increased production in the other quarters so that the net 

los ... lO [h~ CQ\\ mJ~ be less than exrected {Radostits c:t ar. 2000 : As concerns clinical mJSl!tJ~. 

milk yield decreuses <;ubsranually and losse!- are much larger lr. early thJn late laclntloi. 

(RadoSlits et at .. 2000). Cows with multiple lact:Hions experience greater milk production losses 

i..\S compared to first lactation cows. SIngh and SIngh. (199~) estlrnate a 50% reduction In the milk 

Yield of a co\\ suffenng from clinical mastitis. Clinically affected qUJners rn3~ not completely 

recoyer milk producllon In sub~equel1l laCl<llions but the carr) -over losses <lre not as large as the 

losse:\ from acute masti!l~ (RadostllS el af.. 2000). Slowey. ( 19861 assumed no decrease In milk 

production for mild maswis. but a JO~c decrease m the remaining bctatlon arler Jcute maStitl5. 

SomatIC cell count also renecls the changes. whIch occur In the composnion of milk. As the 

degree of inflammatlon increJ~es. the chemical compositJon of milk more closely approaches that 

of blood because the components filter from blood circulation into the mammary gland. The yield 

of total solids. bUller fat, solids-non··fat. casein and iac[Qse is reduced substantially \-vhile tO[o.l 

protein changes only slightly. Lipase. immunoglobulins. serum albumins. sodium chlonde 

increase substantially (Philpot and j'\i(:kerson. J 9911. 

2.7.2 Lo sses due to cull i n g 

Culling due to masritis is a result of intr~Hnamrnary mfections that fail to cure when the bacteria 

causing the disease fall to respond to the commonly u')ed antibiOtics (resistance development). 

The proportion of the culls is related to the bacteria Infecling the udder. For example. when 

ArkallobaCler pyogelles causes mastitis. then a large number (> 80l':'c) of affected cows are likely 

to be culled as compar~d to that by Other agents. Coliform and staphylococcal mastitb. 

substanllall) contribute to a relatively bigger proporuon since these agents cause peracute and 
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;an,greOl!:' lorr.~ of maStHb lDiJkhUlzen Jnd ~lorris. !99-). Culling cause~ : kind" of ios!oes 

namely a reduced "laughter value of i.l cow bm an Increased replacement cost and lost production 

time followlOg premature removal from the herd before the animal In question anains its optimal 

production age (Singh and Singh. 199·L Radostlts cf at .. ~OOO RepJacemem cOst .... following 

culling are eqim;:tted to cont ribute about I-Fe of the total mo.stlti:; losses Schepers ant: 

Dijkhulzcr.. 1991 In most de\.elopll1g countfles. farmer .. do not cull their anim.:.tls ~lIflcrlng: from 

mastitis because they are Ignorant of the economic los"ec;; arising from the presence of this dlseil~e 

In their herds. ThiS IS revealed in a study !O establish economic losses due to masmis in Indin 

where there \\as no datil a\a ilable on culli ng and so the authors had to assume a 1% culling rate 

(5lOgh and Singh. 199...l ). As a resuh of this eXisting ignorance among the farmers especially in 

mOSt sub· Saharan Afflcan countrie.;. on the Immense economK' losses due to faJiure to cull 

chronically Iniected cows. the mformatiun a\'ailable on the losses I~ .:;cant~. or at \\Or.:iI non-

eXistent. in or!!anlzed dairv farms. oanicul3.flv as it is the case for industrialized nations. the 
~ oF • ., 

carner animal::-. are culled if [he ma~[itis problem contlnues or the affected quarter goe, blmd. 

;"'iany dairy managers will cull the chronical!y lOfected cows which do not respo:;d to thejar~ ilS 

the only option 10 clinically manage mastitis. especially control (Radostits el al .. 2000 \ 

2. 7 .3 Treat m e n t cos t s 

in Sub-Sahara Africa (S5A)_ ASIa and m the majorIty oi Latin Amencan countries. mastuis. 

therJpy is restricted iO the clinical forms of the disease most of the time with very fe\\ elite 

farmers treating cows with sub-clinical masti tis. For each case of clinical mastitis in a herd 

population there will usually be 15 to 40 sub-clinical cases (Philpot and :"ickerson. 1991). This 

points out how much is lost by farmers not being able to recognize and institute therapeuti~ 

measures on the sub-chmcal cases. Blosser. (1979). assens that most of the dairymen I1re not 

aware of the existence of the sub-clinical mastitis in their herds as the symptoms are not visuall} 

evident to them. Hence. much of the treatment costs incurred on many farms are due to clinical 

mastitis with a neghglble figure attributed to sub-clinical mastius. The faJiure to alIend to both 

forms of the disease is due to lack of proper diagnostic kits. lack of skilled personnel and limited 

funds to purchase necessary drugs for treatment of both sub-chmeal and clinical mastitiS. Cnlike 

the industrialized countries where treatment costs cons[JtUles the cost of drugs. veterinary 

chargeo;;. labour costs and withdrawal of milk for at least 3 days following treatment (Dobbins. 

197 71. the siluation JO SS.4. is different a.o;; almost no farmer withdraws milk after treaung the 

mastlllC cow!>. A re\'le\~ of economic~ of maslJti~ by Schepers and DIJkhuizen. ( 1991) estimated 



rnJ.: SC;C of total lo:.ses' are due to drug CO!:.I~ and \'etennar) iee!:., and another 8';( oelng due to 

discarded milk follo\1"'lng treatment following a mandatory withdrav;al period of -~ hour~ 

Blowey. (1986) unlike his fellow inVl~stigators in the developed countries. asserted that Instead of 

discarding mlik follOWing treatment for 3 days. the milk can be fed to cal .... es and dogs and Ir. the 

process a .... oid the loss be given a sal .... age value). ,--\ pm from the milk discarded follo\\ l:1g 

antibiotic treatmem of masmic cows, there is also unfavorable changes which o:cur follOWing 

about of mastitis and also a decrease in the hygienic quality of the milk which necessitates such 

milk to be discarded for public health reasons (Thirapatsakun, 1989), Cost of drugs takes the 

biggest chunk of the treatmem cost as there are different commercial mtra·mammary prepara:lOr.s 

sold at the prevailing market prices, On average intra·mammary infUSIOns are administered :it 

l~<~-+ hourly mten'al for 3 consecuuve days, This mean~ that tolal cost of mediCInes equals cost 

of 3 treatments muhlphed by [he number of affected quarters!co\\ SlOgh and Stngn, 199...1 J. 



3 ~IATERIALS A:\O ~IETHOOS 

3 . ] S tudy Ar e a 

The study was conducted in the urban. peri-urban dairy farms and also in dair) farr:ls in 

secondar~ wwns production subsystems of the Addis Ababa milk shed (LLeA. 199-'+). ThIs stud) 

was conducted from February to September 2001. The urban productlon subsystem was 

comprised of dai ry farms located \vithin Addis Ababa. The peri-urban production subsystem 

Included farms in Kahli, Sebeta and Hollera. The dairy farms in secondary tov.:ns were those 

located In Dehre Zen. Overall. the study area is located between 1880-:~560m aho\'e sea le\'eL It 

h:lS an average annU3! temperature of about 21°C. (a few other pbces like Debre Zeit h3':ir.£ 

even extreme temperatures of about 30°C and above in the dry season months of September to 

:V1Jy ). and an :mnual bimodal rainfall estimated at 1800mm. The estimated hum:.J.n populatlop is 3 

million ((SA. 1998 . 

3 .2 S tudy population 

The fanus described in the production subsystems (sub·sectlon 3.1) were included in this study. 

i-.lost of the farms had predominantly crossbred cows. Friesian-local breed crosses with very hif"i": 

level exotic blood. Preliminary work by fLeA. (1994) estimated dairy farmers in the study are<! 

to be 10.000 and abom 40,000 dairy animals. These figures were applied in this study just a....; 

rough estimates because many changes ("other people joining/some living the enterprise and also 

dynamism in animal and dairymen) have taken place since then. 

3.3 S am plin g m e th o d /s e l ect ion of farm s/ herd s 

A total of 51 dairy fa rms were se lected by stratified random sampling from the study based on 

the sampling frame established by ILeA (ILeA. 1994). The farms selected are as shown below: 

Urban dair)' (UD) subsystem in the city of Addis Ababa. 9 farms. 

Peri· urban diary (PD) subsystem in SebetJ. Kalili and Holleta. 15 farms and 

Dairy herds in secondary towns (DH IST). 27 farms (Table I) , ­
- ) 



Table I Summar~ of th e selected farms in the stud~ areas 

Production System ~umber of 

DHIST (large) 5 

DHIST (small I 00 

C rban (large) 

Lrban (small) 8 

Peri-urban (large) 7 

Pen-urban (small) 8 

Total 51 

Farm s Lac t a tin g cow population 

109 

55 

o 
~o 

8 

171 

363 

Farms of similar characteristics replaced the selected farms for one reason or another as and when 

necessary 10 a resamplmg procedure done during the course of the study. The main reason fm 

replacement was refusal to cooperate in the study after the Initial s:!mphng had been done. 

although in some instances. the businesses had enher been wound up or the J.l1lmab had dned off 

or died. The stud\' Involved 363 lactating: cows in the selected farms. This fi2ure was determined ,- -
using an assumed average mastitis prevalence of -iOC:C across the said producllon subsystems .:!.s 

e<.,t::l.bhshed by the pre\'ious studies conducted in the ~ame set-up. The follov .. mg formula W;lS 

employed to get the target sample of milking cows above as described in Thrusfield . (1995). 

1.96' [P"p (I -Pup)] 

n= 

d' 

In this formula. n is the required sample size. 1.96 is the value of Z at the 9St;:'c confidence level. 

PC'I\P is the expected prevalence of mastitis and d2 the desired absolute precision level at 9SC;c 

confidence Jevel. 
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3.~ S tu d~ d es i g n 

3 . -l . 1 Qu es ti o nnair e s ur v ey 

A questionnaire \\'as admimqered to all farm/herd owners or those responsible for wkJJ1g c:lre of 

the anJJ1uis. duri ng the study period (Appendix 7.11. The management practices/fisk 

factors/aspects considered In the questionnaire survey \\ ere grouped into four main categories. 

i). Housing slluation on the study farms 

Information on the animal house types. floor types. roof conditions. \\'herher or nm bedding were 

used. space for the animals and whether or nm rhe fa rms had materniry wings as separate entlues. 

iil. Drying ofr lactating cow (s) 

\Vhether farmers practiced dry cow rherap) and if so what they used. when they dned off the 

cows and after how long in the gestation. 

iii). YIilklng management 

information on when the mastitic cows were milked. (whether last. fi rst or at any given time). 

\,'herher or nOt the farmers did complete milking? Used teat disinfection and when this was done, 

i.e. whether before or after milking? What was used for disinfecting the teats? \\'hether udder 

cleaning and drying was done before/after milking or both? \\"hat was used to dry the teats. 

whether the use of towels was restricted to each individual cow or shared? ,\I ilkers were 

contracted. family members or permanently employed on the farm? Whether the milkers washed 

hands in between each milking. 

IV). Drainage and manure handling 

The data collected included the frequency of manure removal from [he animal houses and where 

i[ was disposed. 

0-
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\\'hether floors were const ructed in such wa~ so as to allo\\ free and smooth 00\\ of urine and 

mher wastes from the animal houses. 

3. ~ .2 Cros s ·sec ti onal study 

Prevalences of sub-clinical and clinical mast it is in the study farms were determined using the 363 

co\\s. Clinical examination of lac tating udders and California :\lastltis Test \\ere applied/used on 

each cow. The prevalence of c1 inic:al and sub-cl inical mastitis at CO \\' level was calculated as 

shown below: 

Overa ll prevalence of sub-cii nicaVcl ini ca l = 

~las litis 

:\umber of cows with mast itis x lOO ge 

Total number of lactating cows examined 

Quaner wise prevalence was also considered in this study as: 

Quarter wise prevalence of mastitis :: Number of positive quarters x 100 % 
Total number of quarters screened 

Prevalence of blocked quarters. was expressed as a percentage of the tOlal quarters as shown 

belo\\': 

Prevalence of blindlblocked quarters = i\'umber of quarters blindlblocked x 100 % 

Total number of quarters in exam ined cows 

A farm was judged small if less than 10 CO\\'S were examined. and as large when at least 10 cows 

were sampled (Staal and Shapiro, 1995). Presence or absence of supernumerary teats was also 

noted Funhermore. dala on identiftcation. pari!), date of bSI calving (to estimate stage of 

lactation), leaking milk, body condi tion score and patency of teats were recorded. 

3.~,2,1 Clin i cal examinatio n / in s p ect i on of the udd er 

Clinical mastit is was defi ned at co\\' o r quarter levels. by gross clinical signs such as udder 

swelling. pain on palpation. a warmer than norm.::ll udder skin (inflammatory signs) and abnormal 
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secretlon rblood tinged milk. w;ller~ milk or milk with pus Oakes ~lnd clotsl from the udder 0;­

both. 

The symmetry. consistency. presence/absence of supernumerary teats. presence/absence of any 

leSIon:, on the teats, e\'idence of swelling and abo congruency of the quarters were nOled Teats 

\\ ere also examined for their func tioning status. They \I, ere categoriz~d as either patent 'funcilonal 

or blocked/non-iunctional. ~1a~titls lO\esugatlon was done on the functional quarters only 

Blocked or non-functional quarters were simply enumerated for purpose" of knOWing their 

proportIOn 10 relation to the total quarters. 

The body conditions of the stud~ al1lmals were scored using an ordmal scale and recorded as 

bemg of good. fair. and poor (Appendix -;.1). Chmcnl examination \~<lS don..; pnor to milkmg to 

mlOlmlze exciting the cows. 

3 . .. 1.2.2 C alifornia :\la s titi s T es t 

~1J1k samples passed as normal on clinical exammatlon were obtained from each cow. These 

s<lmples \\ere examined uSing C~IT. ~lilk which wa" ~r·'"",y abn(';m, .. I.;; ... ,m:;..ur.m; ... iot:-. .10(. 

Oakes. watery or blood tinged was not screened by C~1T. The screenmg was conducted Just 

beiore milkmg (following clinical examination). It was made sure that the first fe\\ squirts of fore 

milk were dIscarded to avoid chances of having false positives 

The c.\-lT procedure was carried out as descnbed in Scha1m el al.. (197 1). This teSt Identified 

sub .. clinlcal cases. Clinical cases. which were not overtly clear, were also defined by C~IT. Two 

to three mllliinres of milk from each patent quarter were taken 10 the corresponding cups/wells of 

the paddle and mixed with an equ~d volume of the C\ IT reagenl. The mixture was swirled 

honzontally for a few seconds while obser\'ing for gel formation. The results were interpreted as 

described In Quinn et al., ( 1994) and :i.ummarized In Table 2. 
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Ta ble 2: Interpretation of Ca lifornia ~Ia.s titi .s Test 

OIT 

SCO RE 

o 

T 

1 

, 

3 

I:\TERPRET.·\ TIQ:\ \ ' ISIBLE REA- Cn O\ 

\"e£::HI\e ~li lk fluid and normal 

Trace Slight precipitation 

\\'eak pO~ltl\'e Distinct precipltauon but no gel formation 

Distinct PU!)ll1\~ .\hxture thickens wHh gel formation 

Strong po::.ltl\e \'ISCOSIlY greatly Increased. Srron; gel that IS 

cohesJ\-e wlin .... con\ex sur~-J..:e 

3. ·L 3 D efinition of m:l<;:ti t i e case" an d n on · ea"t"-

A case definltlon cnterion based on high cut-off points to mcrease the specificity and 1Q\\e:- the 

::.ensiuvity ~i the C~iT screenmg and clmical exammation W.lS employe': Thrusfield. 1995 ' Th;" 

was to avoid !nciUSlOn of many false poslt l\'es SlOce no confirmatory teStS like microbial IsolatJo~ 

and or somatlc cell cou :-ns were conducted on the milk from C\lTfciJmcaJ examinallon positive 

quarte rs, This enabled the formation of an aggregallon rule to help in determination of prev;::tlence 

of sub-climcal and chnical mastitis at CO\\ and quarter levels respect1\'el: .. Based on the abo\'e 

cnterion a cow/quaner was Judged as a positive case of sub-choicul masutls If H had C~lT score 

I and above In at least one quarter . otherwise negathe If trace and 0 (De Graaf and Dwmger 

1996). Likewise. clinical mastitis was also defined by manifestation of clinical signs. including 

abnormal milk. a hard or swollen udder. or both, 
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3 .5 E co nomi c impa c l of m as titi s 

Prlmar: dat~ and "econdary dJ.tJ. tpubhshed \\o rb) were both 1I,ed to est l!nate [he economic 

los ... es of mJsutis. :' l ilk production losses due to sub-chnicJl mastltl~ \\e re determmed by help of 

split udder re!:>uits . pre\'alence findings and the published data while those du~ to clIniC.!.! m~stitis 

were eSLImated USing secondar~ data and prevalence findings onl~ Tre~l.tmen:. culling. ~nd 

\\ IlhdrJ.wallo5~es \\ere esumated from the pnmary data collected by the current swdy 

3. 5 . 1 Eco n o mi c l oss e s dU E! t o .\Ia s titi s 

The economic losses \\ ere estllTIated with a financial modellfunction of the form: 

Y = a - b ..;.. c -:- d where Y = tOtal mastitJs losses. a ;; Reduction In milk Yield. b = Cos: of 

treatment, c = mIlk \\ IIhdr2.\\ al losses, and d =losse~ due to cull ing 

Losses in milk yield and treatment costs were considered at quarter le\-el. Loss e'ium:ltion W<t~ 

based on some assumpuons ilS given below: 

1 \. A CO\\ was assume':: to hU\'e a unlfOim quarter production 0:- ~.~ il<.e;-~ J day ba ... ed on [he 

established daily ~Ield of Si8 kg/day/cow with 289- kg In a 328-dJ.: lac:auon period f:'lekonn:;:r. 

cal .. 1985 ' 

~}. A co\~ suffered sub-clmlcal m~t!l I S (SC'\-I) at most for one-quarter dunng the lactation 

peflod. Thu:; the S(:'-1 lasted for 82 days out of 3'2S day~ of lactJtJon 

3). A CO\\ suffered climcal mastitis al most -1- times. I.e. in a total of 328 productJon- days the cm ... 

was at risk of contracting clmical masiitis -1- times and therefore received treatment four time:;;. 

-+ Treatment was only restricted ro clinical cases since majority of the farmers were not e\·,.;n 

aware of the presence of sub-clinical mastitis. T hiny percent (30%) of the climcal masmis cows 

\\ ere assumed to hayc acute fo rm of the disease and therefore received bmh mtramammar) 

infusions and parenteral treatment. 

5 ). FollOWIng treatment. milk from treated animals was withdrawn. The SlIuation on ground was 

contra r) to the practice of wi thholding milk and any olher products from antibiOtiC treated 

animals. Based on aS5Ump[IOn 3. milk was wnhdraw n for a [oral of 12 days since [he wIlhd rawo.J 

penod recommended was 3 days as recommended by mOSt drug companies. 

6). Each case of clinical mastitis 1 ~lsted at least 5 days. Therefore . whatever eSl1maleS taken 

considered 5 dJ.ys as the mInimum duration. 

7). Clinical case" were treated as independent and occurring on diffe rent farms. A different 

\'etennarian attended eyery ca'ie ot clmical mastitis [hm occurred. 
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3.5.1 1 '\lilk pr o du c ti o n i o s s e 5 

A ~plit udder In\'esugauon was earned Ollt on 30 c rossbred da iry CO\\'S Fneslan x Indigenoll:­

breed~ of J re!::.eJrch herd at Holetta Agncultural Research Cemrc, EthlOplil, Cows were hand 

milked Into I;.eparaEc buckets per quarter over a penod of 8 days" All cows recei\"ed the '...:me 

feedln£! Sub·climcal mJ.sut\,,- was dl<Hmosed b," Califorma '\l J.;,tnl~ Te~t. This approach W;)::; 
~ ~ . . . 

::J.nempted to de termIne milt,: production \\uhlwithoU! sub·c!inlcJI m~;;tlti~, Cows on the research 

station .lfC milked twice. but for convenience o f the InH~sti£ator. late aftemoon milking was used 

for thiS purpose A eo\\ with at least one health~ quarter (C.\IT .!oeere 0) W;J." Included In this tn~l 

The difference between the milk yield of 'trace '" 1+. 2- , and 3- and thm of the normal quaner 

constituted the loss at the corresponding C.\tT score The quarter milk los.;, wa" den\"e,: by 

multiplYing lhe number of different C.\tT scores of the poslU\'e quar.er~ Py me::- ..:orresponG\n~ 

milk production. and then ;.!serJged" 

Quarter milk loss = LAII quaners sec-red ~+ >Ie quarrer production at the same C'\ tTI ~ (all quarters 

scored 2- "" qu~rrer produciion at the s~me grade) - (all quarters sco:-ed 1- " quarter produc[io~ 

3t the same TOtal number of positive quarte rs" 

SC:,\I losses = a " b 0 c '" d where. a . wa:o. quarters affe::ted In the posit,,"e aI1Jmu:::;. b" W<13 diliiy 

C linical mas titis losses = Quarters affected x duration of a clinical case x number of Urnes ::n r!sk 

.'( C;c loss per quarter. Cows \\ nh untreated clinical rnaSlItiS lose up Ie") jQCC quarter milk 

production I Singh and Singh. 199.+ ). The t\\'o estimates \\ ere summed to £1\ e milk losses in Birr. 

3 .5 . 1.2 Tr ea tm e nt cos t s 

:'lasmis drugs and their pnces were identified from veterlnary drug shops and fi eld veteri nanans" 

:\0 one drug \\as preferred to the others dependin g on ib a\"ailabilny. pnce and also 011 the 

vetennarian's preference" The a\"erage prices of the commonly used int ramammaries and 

parenteral antibiotics were used in the estimation" Information about veterinarians' fees through 

oral Jnter\"iew \\"a5 collected from the \eterinary climcs 111 AddiS Ababa" Drug cost was 

summanzed as cost of drugs and \"etennary charges" Estimates were as follows: 

COSI of intra mammarfes = Price per unit x treated quarters x treatment duration x number of 

times a cow was at risk In a lac tation 



Cost of parentera l t~ealment = ~umber of cows tremed x do:-.e In ccic(m ;... treatment dt:;~tlo:-, 

,\ number of limes a co\\ is at n:::.k 111 a lactation 

Yeterinarians' fees = ~umber of case!'. x charge per case x number of limes J cow IS at nsk :n ;;. 

lactalOn 

Total trea tment cos t = COq of Imlramammanes - cos: of parenteral antibio;lc:-. - \"etennJ.nar.,~' 

feeslc;!~e attended 

3 .5,1. 3 \Yithdra\\al l osses 

Losse~ amount to CO\l.'S treat-ed x milk production per co\\!day:\ treatment durallon:\ milk price "­

nsk penod 10 a i.:I.ctation. 

3.5.1.~ Cul ling rat e est imati o n 

Culling was esurnated retrospectJ\'ely by considenng farm dynamiCs In the last three years (199E:­

~OOl E3.ch farm owner \'.'3." asked through a questionnaire the number of animJls hei~he 

from records for those iarms with a reco rd keeping syslem otherv;ise recall tendencies were 

relied on. Total culls IITeSpeCtl\'c of came and also culls due to masHtis were estimated a\~ 

TOLaI cull ing = ~umber culled per year due to all r easons x IOOc-c 

CO\\ population present in a year 

\Iastitis culls per) ea r = \Iast itis culls per yea r x l OOC""c 

Cow population present in a yea r 

Cov. pncIng was J.crively collected b) assistance of questionnaires from the slUdy farms and 

considered vanous aspects such as age/parityllactation number of the cow, pregnanc), status. and 

productivity. Smce the respondents suggested a range of figures, these \Vere only taken as rough 

estimates. To villidate these figu res. a mean sUf\'ey on selected farms was remounted to verify the 



earlier findIng~ on co'\\ pnces. The pnces got from the initial sun"ey and the preceding Olle were 

a\'era.ged and used in estim:.Hlng the loss Incurred by culling a maStitic CO\\ 

Cullin g loss = price of normallac t.a ting cow - tha t of cullin g a co\\ . 

3.6 Ya ri ab l e d ef ini tio n 

3. 6 . 1 .\ l a n ag e m e n t r isk fac t ors 

The risk factors considered in the model were breed" dr) co\\ therapy. age of the cows. bod~ 

can dillon score. stage or lactation. leaking milk. history of pre\·lOus mastitis anJcks . time of 

drying off. drying off style and leal drying. Some of these variables were binary. ordinal or 

categorical in nature. 

3.6 .2 Pr e va l e n c e s tud~ 

The number of cows wHh outcome of Inlerest 1 mastliis I was noted out of the :-iJmpkd pODuL..ition" 

Thl:- \\;.1:" J bmar~' \"anable a", toe dl~,eJse was either pre:>ent or nOt 

3.6. 3 E co n o mi cs s tu d ~ 

Data on milk reduction due sub-clinical and clinical mastitis. milk prices. cow prices, cul! ing rate, 

treatment and associated wnhdrawal losses were considered. The variables in mastitis economics 

were either continuous or count in nature. These data were collected concurrently with 

pre\'alence study and questionnai re survey data except the split udder data. Whl~h was collected 

separately. 

3 . 7 Da t a a n a l yse s 

Data were stored in '\ ls Access databases 1997. The same software \Vas used 1O form queries that 

could be manipulated by vunous statlstical packages like Stma 6.0 (1984-1999). Stmgraphics 

verSion plus ::.1. 1995. SPSS 10.0. SPSS Inc. (:Vlllnich) and :VIs Excel 1985 - 1996. 
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Chi ~quare te::)t~ 'were u(;jed to identih the aSSOC iation" between d!se:l~e [a:::lOr~ 

(explanJtory/Predlctor \'<!r i able~ 1 and the dl,>e~!ie {re~ponse/outcome \'anabk I, Onl~ those 

\ano.bles with <l strong aSSOCI<.ulon as seen from [he ir Z~ \'alue~ at P< 0,05 were selected. Logistic 

regression wa::. us~d to screen those explanatory \'an3ble~ with significant a~~ociatJon with the 

Olltcome \'arIable for thelf magnitude of association as seen from their odd ... ratIos and 95C""c 

confidence lIlter\,JI .. , The simple randoffi 4 effecI logis tic regreSSIOn model can be WrItten as: 

Logit P ( 'I" IJ=1 =~o -r ~~i XI - eij, where clj = R Te, R=co rrelatlon mJInX , e= random error, the 

fixed pan includes the Inlercept, rJo and covariares xi and regressors for CO\'O,nates, ~!. Two 

univariate random-effect logistic models were fined for each selected ri<:;k factor \\ IIh sub-:::linical 

and clmical mastitis as the Outcome \'ariables, P \'alue!' less than 0,05 were considered 

slgnificJm. ~ l ulti\'Jnate analyses (AdJuqment of odd~ ratios) W:lS also d0ne to e\'aluate the 

iactors associaled \\ ilh ~ub-clinical and clinical mastuis in two other models as a final step III 

order to compare the odds fatlOS got from uni \' ariare and muhivanare analysis, in a case where 

the difference between the twO was big then there was confoundmg and the adjusted odds from 

the muitivan3te analysis \\ere reponed , otherwi ... e only the mu!ti\'anatc :ma!\'sis results \\'ere 

reported, 

Split udde: m:,lJ dJ.tJ W<1.'. JonJ.\zed b~ SPSS. L'nhke In the pre\Jknce study wnere qu:mer L~iT 

scores of ' trace' and 0 were considered negative (C"IT score 0), the split udder result considered 

all the traces as positive and only quarte r C MT score negative as 0, This approach was adopted in 

order to mimmize chances of having imbalanced distribution of the C:\-lT scores where a given 

score could have very many counts as compared to that of other scores, The relationship between 

CMT score :lIld quaner milk production was analyzed using univariate analYSIS of variance 

(UNIANO VA, S PSS 10.0. SPSS Inc. Chicago). T he dependent variable was the mean quarter 

milk produc tion for the eight days and CMT scores (0, 1 +. 2+, and 3+) \vere emered as 

mdependem/fixed \'ariables, 

~lastilJs losses for cows \vith sub 4 clinical mastitiS \\e re determined based only on the percentage 

quarter loss !Il milk production following sub-clinical mastitiS and expressed !Il finanCial terms. 

For clinical mastitis losses included milk loss. treatment co~ts. dlSC::lrded milk following 

treatment and culling. All the losses were used in the panial budget analysis except losses due to 

sub-clinical mastHis, Sensitivity analysis cons idering three different scenarios of 100'Jc, 80% and 



60C;-(' treatment eff!cac\ were consi::1ered 10 see the chanQe~ In both the net ~cnef!tS and bene:i" 

cost ratios as a WJ\ of evaluntIng treatment as an effect!\'c way to control clinical mastllis . 
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~ RE SC L TS 

-i . I Qu es tionnair e s urv e y 

Questlonni.lm~" \\"er~ iJdmi n l~lered to 51 dalr~ farm Qwnerv'managers, The response rate W:.IS 9[' 

\c A fe\\ Interviewee,> refu'ied the use of thei r dairy herd" for the stud~ 

~.1.1 Far m di s tribu t i o n 

The stud" was conducted on a total of 51 dillf\, farms (Figure 1) that were randomly :.clected 
~ . - -

from 3 production sub-systems namely dairy herds in secondary towns. urban and pen-urba:: 

Overall. thmy-eight - Sc:t) small-scale. and thirteen (~5C-c) large-s ... ·Jk f:.lrms aeras" ih.: 

production sub-systems \\ere Included In the study. 
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DHIST Urban 
Product ion sub-system 
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P/urban 

Figure 1: The dist ribution of fa rm sizes by produ ction sub-sys tems in the stud) areas 

4 . 1.2 S umm a r y of d esc ripti ve s tati s ti cs o f co ntinu o u s va ri a bl es of 
th e 5 1 st udy f a rm s . 

.\-lean farm sIze wa~ 18.~ ha although many farms had a !:omall acreage of 0.05 hectare!) ~Table 3). 

These \Vere small-scale farms with mostly :2 cows kept. However. a few farms especl<:llly JO the 

peri-urban and DHIST had big land and contnbuted a bigger proportIon of the large-scale farms. 
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The younges: I~lrmer W3:'\ ~5 year" and the aides! \\':1' - S \-ear~. \lJle.... - ! l7r \ domln;J.te{1 f3rr( 

o\\-ner ... hlO \\hIle females owned ~-c;-c of the iarms The remalnIn£': ~C;C of the swd\' farm. .. were . ,. 

ellher f:!!)eJ.fch or pnYilte company owned The age of cows ranged from ~ to J3 years. \ 1J.:1;> 01 

the cows \\ere In their first paril ~ and theIr agc~ \\ere at le;ls t 5 year~ with an average co\\ age of 

5 -r ye.:.lrs. Panty .:lnd CO\\ ages l,ll,'ere only considered on ~8S counts, as ""15 cow~ hile no 

mformatloil ..;" concern.:; months in lactation, the smalle;)t was I month .:.Ind the hIghest WJ'" :::: 

month~. 

Table 3: Summ3ry sI3tistics of t h (;~ para meters of cOlltinuous \ 3ri ables in the stud) f<lrm , 

\'ariable .\-Iean Median :-Iode Range SD' Sf' 
--

Farm Size, hct I IS, ~ 0.0' 0.05 0.0: ·800 [ 11.8 15.6 

Farmer's age ~ yrs) 50.6 " 50 ~5-78 10.3 6 0 , 

CO\\ number" 16.J - , 1-]32 '::.29 1.5 " , 

CO\\ :lge \ ear:. 5.7 
_. , . 
:!.-) 5 2-13 [ 65 0.13 

Parl!V ~.7 
., 

1·9 3.59 O. [ .. 

L::lctJtion .-.rage 6.1' (, ... I-~ ~ ;. 50 0.: 

SD = Standard de\'jJtion, SE = StdndJ.rd error and _ ... x* no \ aluc lor mod.::, 

-1 , 1 ,3 Di s tri bu ti on of catego ri cal f ar m-l eve l variable s a m ong th e 
51 da i ry fa rm s 

The proponional distnbution of the categoncaJ variables by farm ~Izes IS shown in Table ~. The 

majoruy (98.0~c ) of the respondents said there were no contacts between their cows and at he:­

farmers' cov,:s. The majomy (8~ ,3C-c) of the respondents started dair~,-'lng through induction. 

Others ( 15.7%) acqui red their knowledge th rough agricultural training and extension services. 

For ease of handlIn2, the \ariables under maslHis diagnosis were merged into two levels. :\C:lrJ\' 
~ ~... . 

four fifth (78.-lCf'c) of the respondents had knowledge on mastitis :lnd 21.6C:C had no knowledge 

The fdrmers had \"arious ways of identifying a cow \vith mastlt!s. Of those with knowledge or 

mastitis. 12C:-c used dIagnostic facilities such as C\lT and strip cup to define a mastitic ca.o:;e 

whereas the rest depended on inflammatory signs like udder s\l.-elling and other indicJtors such as 

reduced milk YIeld. Temporal prediction of the frequency of occurrence of mastills depended on 

the seasons of the year. For examph~. 1OC;C, 19.6~(' and 15.5% of the respondents with kno\\lcdge 

of mastitis said the~ experienced the problem dunng the rainy . dry and barh seasons. 
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reSfleCtl\'el~. St:lll -feedlng \\ a ... the miun IS.2.4wJ grazing syqem praclIced although J: 1·'\1 

i - - <r) tJ.rmer:-. piacllced semi-zero grazmg and ani ~ one farmer IndlcJted e~lens!\ e grJzI:l~ 

Table -I: The proportional distribution of the farm categorical \ariables b~ farm s izes in the 
study areas 

\ 'ariables Farm sizes Combination 

Conta ct between animal:-. 5111all-38 Large-l3 All farms_51 

'\ .0 37 (97. 4'7e) 13\100'7,) 50 (98.0'7e) 

Yes I (2.6"') o (0<;;') I (2.0'7'1 

Dairying skills 

Agriculture lex tension .2 (5 .3%) 6 (46.2<;"c) S(15"7Cc ) 

Induction 36 (9.l o"": S"'c) - (5309t::"c) -13 (S4.3S"r) 

:'\las titi s diagnosis 

\"0 knowledge 11128.9'<) Oro,,1 11(21.6,,) 

Knowledge aooU[ mastitis ::::- (I 1. l'7c 13 100'"ci -to (-S . ..:cr 

:'\lastitis time ' 

Rainy season .l 110.5'e) 1 ( - .7'1c) 5 (IO.Oce 

Dry season 4 (lO.)'7el 6 ~-f6 . .2~c 10 19.6'< 

Both seasons 8(21.1,,) 5 (3S.5%) 13 (:I5.Y·:"c 

16 (42.11 %) 12 (92.3 %) 28 (55.0 '"c) 

Grazing system 

Zero grazing 35 (92.l'7,) 7 (53.9'7,) .J2 (82.4'1c) 

Semi-zero grazing 3 (7.9%) 6 (46. 2'7c) 9 1- - r. ) . oe 

** , oariable with less than lOO C'"c column sub- totals 

--'01. 3.2 Dr~ cow practice s 

The dry cow practices are summarized in Table 50 Very few (13.7C;-cl respondenrs did not dry off 

their cows. Fifty twO percent (27 out of -l6) of those who dried thei r cows did It gradually and tht 

remaining 3-'.3C""c dried them rapidly/suddenl y. Dr~ CO\\ therapy was only reported 10 2 (3.9C""c) 
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large farm:.. lncldeniall~. DOlh farms were IOdlvldual farms fon::' If: DHIST and anothe- fro!1 

Kahti 10 the re:-I-urb~nl. The dry CO\\ therapy u~ed \\-ere lO(ra- mJmm:.:.r~ tube~ and lugol"s Iodine 

\\'hlch \\'ere mfu .. ed In the teat:-, by the re~ident \·etennanJ.m. 

Table 5: Summary of dr~ -cow practices in the stud~ areas 

Yariables Farm sizes Combination 

Small=3S Large=13 All farms=51 

On inc time*'" . e 

I month before cal \"ing 3 (7.9%) 0(0;, ) 3 (5.9%) 

2 months before calving 20 (S2.6r c) 13 (j OOc.-. I " 6 1 -("". 
-' -' " , 

:-'li lk turns yello\\ 8 (:> ! I c.-c I a '00'c S IS - SC 

31 (SL6"cl 13 r JOorc) ~~ r86.3 r,) 

Drvino st\"le . e . 

Gradual 15 (39. SS"". ) 12 (9 ~.3 C;c) 
,- 52.99c) 

AbrupUsudden 18 ('+ -A '7c i - - c-c 19 3- .37c) 

33 (86.8'"",) 13 ( 100'"",) ~6 (90. :> '""c) 

Dr~ co\\ therap: 

\'0 38 (100%) II (84.6'7c) 49 (96.1 '7c) 

lntramammary &Olhers 0(0,,) 2 (I 5 .-t C;-c 2 (3.9 r c) 

*'" Yariable with mixed column sub-totals « >100c-c .J 

... . 1.3 . 3 :\ I ilking management / pro ce dure 

:\early all the 51 respondents reponed that they milked their animals twice a day . i.e. morning 

from 3.00 - "7 .00 am and late afrernoon from 3.00 p.m. However. few (~.OC;-o) farmers said they 

milked their cows thnce. especlall:. during earl) lactation for [he he'l\·Y milkers. Incomplete 

milking was only reponed In IOC;c or the srudied farms and these were mostly small-scale as they 

reserved some milk for cah:es. Two thirds l67 C;c ) of the respondents reponed that they washed. 

hands in·bet\veen mil kings. The summary of the proportional distribution of categorical \·anables 

on milking practices is shown in T able 6 .• vtajorily (8'2.4%) of the respondents practiced teat 

cleaning Immediately before milking. Fe\\ (7.80"c) did it both before and after m!lking. A !)mall 

{17.7lie) number of respondents said (he~ did not clean the udder of the CO\\. ThiS was commonly 
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pracIJced by tho~e with local breed.s and thme who atlo\\ed calve..; w suckle fi;-st heio:,e m::r:log 

.\lost (S~.-V{ of those \\ho repon,::d cleaning the udder u"ed water only. Onl~ ""' .SC:-c u.;t!,j wate: 

\~Hh dlslnrectJ.nl (soapl. The~ used tap W':Her m <l pall to \\'a~h the udder \"e a rl~ th ree fifti; 

(6~ .7~c) of the respondents dned the udder after cleaning. Of the~e. 33.3% used the shared piece 

of cloth as towel on all milking COW\ in the herd while. 29-l'7i- u~ed a separate piece of cloth for 

e\-er~ milking CO\\ In the herd In all the farms. which reponed t(!at drying b~ a shared or sep.1ratc 

tClv.el. the prclctice \\:1 ... that tne SJme piece of cloth llst!d In drying bOlh the milkers· hands :1Od the 

teats. 

Teat dipping \vas not commonly pro.cticed on the study fa rm~. Those farms rS large farms) th:'.t 

pracIJced teal dlppmg used ammOnium compounds (3.9C;-c and lugols 10diOt! S.9~c. \"e<:.,ly all 

thc respondents indicatt:d that tht!~ never practiced teat dippmg post milking. Only 10.0'7,­

praclIced teat dippIng. Post milking teat dlppmg was earned by 3.9'7c of the respondents i!nd 

59C"c did it bOlh before and after milkmg. 

A maStitIC cow was mIlked last. any lime or first depending on the farmer"s k.nowledge 0;­

m.N:Jtis. Those wlIh bette:- knowledge milked last (3 ""' .3C;:-cl and those with scanty inforrn3.tion 

mIlkej It enile:, Jny tlme S2.9'7c) or firo;( r~ ,OC;C!. A fe\\ If.SC"C ) respondents reframej fron 

rrulklOg a masritic co\', altogether 

Family members (-1.9.0Cil and employees (-+3.1%) or a combInation (";".8~c) did the milking. A 

very small proponion or the respondents did nOl wash rhelr hands before milking. Those came 

from small-scale farms that kept the local breeds of cows. 
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Table 6: Summary of proportional distribution of milking practi ces in th e !\tud~ arl:!aS 

Y<!r iables Farm s it.es Comb ination 

501011;38 Large;1 3 All rarms=51 
Teat c1eaninu '~'i< 

0 

Before milking 30 (79.0c-c) I ~ (92.3%) ~2 (8~.4 C;-C') 

BOth before and after milking 4 (10.5<;",) O(OCC) --1. ~ 7.8C;C ) 

3~ (S9.5lJc ) 12 (92.3 (""() 46 (91.2 c-, ) 
Teal cleaning style ' 

\\'ater onh 31 (81.60',) 11 (2 1.6 C;C • " 82.J S"c) ~-

\\',lIer and dlsmfectant 3 (7 .9'ic) I C.Gac -l- ("": S'lc 

34 (89.5 %) 12 (91.3 %) 46 (90.2 %) 
Teat dnino *'" • 0 

Separate to\\ eJ I"'(,,;r) -' .;0 ., . _ ,c ~ (l5..+'Tc 15 29 . ..1C""( 

Shared towel 13 (3-l-.2CC) ..1 (3D.8C':'c I 1- 33.:C""( 

26 (68A %) 6 (46.2 'd 32 (62.8CO ) 
Teat dipping lime"' ''' 

Both before and after 0,,0 <;"c 3 ( ~3.1C;-c' 3 l5.9C;-c) 

After milking 0(0<;<, :; (15.9C;,) ::: (3.9Cic) 
o (oc-c) 5 (38.5(""c I S ( IO.OLe) 

~Iilking mastitic CO\\--

An\'time "2 (57.9<;", ) - ('8 ' r.) ) .) .) ,0 -'7 ( - ' 9C:: _ ) _. ~c) 

FIrst I 126.3C;c) 0(0) I ' 2 ore 

Last II ("9.0<;"c) 5 \61.5r.c 19 "'- "'c;-. 
-~ . .:- ( 

34 (89.5 %) 13 (100 ';'0) .n (92.2 %) 
~Iilkers 

FamIly "J 63.2C""c) 1 (- ""! c""c ,< ~9.0rc 

Employee .. 10 '6 'r. ) _ . .) ,c 12 (9 ~.3 C;cl 22 ~';3.1 \c) 

Combination of aJl 4 (10.5 %) 13 (100 %) 4 (7.80'0 ) 

Ha nd washing 
No ~ (10.5%) 0 (0%) 4 (7.8%) 
Yes 34 (89.5<;",) 13 ( 100<;", ) r (92." <;"c) 

Hand dryin g 
~o 18 (47 .4<;",) 7 (53.9<;",) :!5 (~9.0% ) 

Yes (Reusable lOwel) :W (52.67"c ) 6 (46."<;"" : 6 (51.0<;"<) 

** Yariable with < l OOC"c column sub-totals and ++ Ya riable with mixed column sub- totals 

« > 100 %) 



~.1.3.~ H o using pra c tice :s 

One [h!:-'::: t:: 3'( or [he hOL:ses Iud a de~l~l"! that ..t1lowed sunl!ght to reJ:h the lns:a:::. Tn: 

remamder (66.7'ic) did not but were \vell ,·entilated. Leak..lOg roof!. were ob!.erved in about -f"i.O'7c 

or houses. Appendix I 1 outlines the housing practices 10 the stud~ area~. The dlstnbut:cn of 

hOUSing types and Iloor pracIlces an~ shown 10 Table 7. Anl!nal hou'-e ... In the ~tud~ farms were of 

VJ.f1QUS [~?es One third (33.3C; of them had wooden and or muddy walb wah corrugate::: Iron 

sheet root\ Eighteen percent of the houses had ~[one O-nd concrete walls Forty nme per.:en: of 

the houses hJd roofs but no walls or a wall on one section and the rest open. Fifty eight percem of 

the houses had concrete floor". \\hlle one-fifth ( ~ O.OC() h3d e::l.fth floor.., and arranged s[Qne~. 

re ... pe:::tl\·ely . .\l3.ny of the hou .... es were 5opaciOus and ammals had enough space [(1 freely tur;' 

around and rest. '\Iaternlt~ rooms present on [,~el\t; pt:rcem of the ;-Jrm'- ,\ere reg:u:arl~ 

d:~mfected 

Table 7: Summar~ of housin2 pra ctices distrihuted by farm s izes in the .stlld ~ areas 

Yariable s"'';' Farm sites Co mbination 

501all;38 Large=13 All fa rms;; I 

Type of house 

\\·ooden &: mudd~ v;alh - roof 16 (-1~ :c-, I - ""1 C"c 1- "'-"'r \.J') . .:' 

Concrete/stone walls - roof 4 (lO.SC;c) 5 (38.5'7c 9(1 -.7%) 

Other 18 (~-.4%) - 53.9% 25 -I9.0'"c) 

Floor lype 

Concrete 19 (50.0<:d IIIS-I .6<;"c) 30 58.8~c \ 

Earth 9 (23 ."T %) I (/. 1 7c) 10 (19.6'0) 

Stones 10 (26.3'7,) I (7.7 C;c) II ::! 1.6c-c 

Bedd ing 

\"othing on the Ocor " (89 -" J ..,. .) ,(/ 10 (19.6c-,) -H ,86.30C) 

BeddIng -I (10.6'7,) 3 (S.9C:C) - 13.I<7c) 

.\laternity room disinfec tion 

;";0 .., - (9- Ie": .J . ....,. ,C 8 (615';,) ..15 tS8.2C'"c1 

Yes 1 (2. 6'"'<) 5 (38.5<;,) 61118<;",) 

,::x all ,ariables had IOO c(; column s ub-lotals 
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~.1.3.:; Drain3ge and manure hand lin !! 

AppendIx - I summanze" the outl1l1e of drainJge and manure handling practlce::.. \"lI1ClY 51). 

percent of the re~pondents removed manu re from animal houses dail) Two percent of the 

re"pondent~ reponed that thev removed manure from the animal house ... twice a week. The::,t: 

hou~e" were nSlbly dirty and had different species of flie .. around them. The rest ( 2C"c , Co;!-;;cierl 

manure weekly or fonnigh~l) '\lany farms had poor drainage that led to dar.umng of slurry ne:.;:­

or in~lde the animal house!.. '\0 proper disposal of collected manure wa-::- reported in 550"(' of the 

farms. Thirty one percent and I~SC reported disposi ng the manure near animal houses and in crop 

farms. respectively. A::. for the farm hV2"iene/sanltJtioo . 2s"c . -+9~t <lnd -1-90"{l of the farm::, we:·e 

:-:J.nked as bei!1g excellent. gooe and poor. re::.pectlvely 

-t.2 Pr e \alence s tudy 

A IOta.! of 363 cows were randomly sampled from the 51 study herd .. CilP..ICL;.l examln;;.uon J.:lG 

C '\ 1T screening were used [Q determine the pre\·alence of rnaS[j[lS. A rotal of 1-1-52 quarte rs wer! 

considered In the pre\·alence stud) but 5"'; 3. - 2SC) of them were I:lhnd1non funcl:onal The 

functional quarters \\ere .398 96.28'( Left front ~md nght from qUi.!.:le:-" e.l::h hOld S q:.;..:,~:-::­

blocked (0.55% ), len rear 21 (1.45%) and right rear 17 (1.17%1. Quarter C?\IT results indi-:atec 

that 20-. Ill. -:-0. 60. and 9.50 quarter, were C'\lT scores 3- . 2-. 1- . ·iiace' and negatl\e (0 1 

respectively (Append!x 7.6). 

~ . 2 . 1 Pr e valence of s ub·clinical mastiti s 

The distribution of the prevalence of sub·cJinical maSlltls \\ as based on the folrrns. farm sizes ~nc! 

produclion sub·sy.stems. Prevalence on production sub-system and herd size leyel \'. ,b 

summarized at CO\\ and quaner level and on farms only at cow le\·el. Q\·erall prevalence of ~ub· 

clinical maSlI[Js at cow level was 46.6% (95% CI: -1-1.3 - 51.Sse ) and at quarte r level 27 .S~ \95SC 

CI: 25.4 - 30.~q-c). 

~.2.1.J Farm l e \' el s ub · c linical mastitis preva l e n ce 

Appendix ""7.1 summanzes the prevalence of sub-clinical mastitis by farms. Thirty-four (67C;-c\ out 

of fifty·one farms had at least one case of sub·c1lOical masuliS. \"lOe (2-1-~c) out of thlrt)-elghl 
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:,mall-scale f:ljm ... had' 100rc :-.ub-clt::llcal mast itis. The sm;..dl -scale fJ rm~ with IOOS"c pre\'alence 0; 

sub-climcal ma::..tItI~ had either I or 2 CO\\ s. DlsrributlOn of small-scale farms with 100~c 

pre\alence \\<1" -.3 anc :: In DHIST. urban and pen-urb.m ~ystem~ r=spectlvel~. Twenr~ ,S3S"­

small -scale farms had pre\·alence of SO- 100~c. Seventeen (-t.5%) small -scale farms had no sub­

chOleal maslJl1S and many of them bad enher one or two cows per herd. 

The large- ... ci.!le L.1rm" hac sub-chnicai mastlw. and the hIghest prevalence In that cJ.tegor~ WJ 

69t:;"c recorded In one iarm oi -.+...1 cows sHuated in the peri-urban production sub-system. Fl\·e 

{380'o) out or the thlfteen large scale farms obsen·ed at ie:lS t S00'c prevalence while the rest had 

prevalences less than SOc( All Jarg!~ - scale farms h.:ld sub-clinical C:l.:;es. The smallc,,; pr~\'alencL 

recorded In this category WJS II CC in a iarm of 18 cows siwated in the pen-urb:lO production sub 

system. The urban production :.y~tem had a higher pre \,alence of sub-cliOlcal mastil!s a~ 

compared to the other ~ production sub-systems. 

4.2.1.2 Co w and quart e r s ub- c linical ma s titi s pr e v a l e n ce b ~ f a rm 

s i z es 

Figure ~ sum:n.:lrIze .... [he cow .:lnd quarter pre\·.:llences of sub-chOlcal mastl!!'" a: f.:lrm size level 

Sub-clinical mastitis stratified by fa rm sizes was -l8.2% (9S% CI: 37 1-59AC;-c.l and -l6.ICJc (95q'c 

Cl: 40.1-5~.1 C;c! for small scale and large-scale farms. respectl\·ely Prevalences based on farm 

size were nOt slgnnlcantl y (P ::;. 0.7336) different. At quarter level It \Vas 28.6S-c (9St7( cr· 23.S-

33.8% and :! 6.2~c. (957c(1: 23.6-28.8%) for small and la rge-scale farms respecti\'ely. Quant'r 

prevalences were nOt significant (P::;.0.403) among farm sizes. 

~.2.1.3 C o w and qu ar t e r sub-clinical mastiti s pre\ al e nce by 

produ c tion s ub-system s 

Figure 3 sumrnanzes the pre\'alence of sub-cli nical mastitis by production sub-systems. 

AccordIng [Q production sub-systems. the pre\'alence of sub-clmical masIHis was eSIlmated to be 

-t. ... L5'7c (95C;-c (1: 36.8 - S~.5r,c). 60yc (95% Cl: 36.1-80.9%) and 46.9,} (9S0"c CI: 39.-l -54.S%) for 

DH 1ST. urban and Peri-urban .:It CO\I, level. respectively. There was no statistical significant (P ;:: 

0.361) difference between these estimates. At qU:lrter basis the prevalence estimates were 2-t. .SS:. 

195% CI ::::1.6-~8.3C(J . ...10S'c (9S(", CL 29.2-51.6CC) and ~7~c, (95 c( CL 23 ;-~S.SC"(l for DHIST, 



-1.2 _2 Pr e \ aience of c linical m ast iti s 

-'.2.2 .1 F3rm l e \ e l c linical ma s titi s 

Appendix - .5 summanzes. clinical mastitis at farm Ie\el. T\\-t:i\'e (~ ..!.% out of the fifty-one f:lf;n~ 

studied registered at least a case of clinical mastll!S. Lar5!e farms constituted 6-;C;c of [he tot .:1i 

number of fJrms. which registered at least a clinical C<l:)e. Howe\·er. no farm recorded Jh("lYe 30C-,.. 

clinIcal mastItI~ pre\'aience. The hlghe::.r pre\·alence \\2.<'; ::-.3c-c In one :Jrge :"'...1rm ~l:u~ie~ ir. the 

pen-uroan prOdUCtiCHl ~ub-:-.ystem. Founeen percent was the ')econd hlghe"i pre\·aJen,:c J;j 2.:lothe:-

large farm located in the peri -urban production system. All the farms In the large rar!"':1 categor:. 

\\ Hh ca~e" of clinIcal maSIitlS had a p;~evalence or abO\-e 5 '7~ 

urban and pen -urban pr0duction sub -systems. ThiS \\;]S followed b:. ~(Yr In ;\\0 i-arm::. j:\Ni: Co> 

the DHIST 

-l.2.1 . 1 Co ,, and quart e r o\e r all c linical m as t it i s p r e \alen ce 

The overall prevalence ofchnical ma'it1Iis was 6.6'7c. (95~c CI· -1.3 - 9.ic,-cJ level was 2.SS'c. ·95'7, 

CI. 2 - 3.SC;c at cow and quaner levels. respecu\'ely. 

-l_3_2.3 CO \\ a nd quarter c lini ca l ma s titi s pr e ' a len ce by farm s iz e s 

Figu re :: sununarizes the pre\'alence of clinical maSlitls at farm le\·el Pre\'alence by fa :-m sizes. 

was 3.6liC . (95% Cl: 0.8 - IO. ~ ~c) and "'7.5%. (95S"'c CI: -+ .-- 1 I. 1 t;"'c) fo r small and large scale fa :-ms 

respecuvely There was no staustical significant P; O.l ~5 difference between these estimates. A: 

the quarter level. It was ~ '-+'ic. (95% CI: I.O--i- .7C"'c) and ~ .St;:'" (95% CI: 1.9-3.9C;o). There was no 

sigmficant I P; O.i 0 1) difference between these estimates. 



4.2.2.4 CO\\ and qU;lrter c linical ma s titis pre' alen e£- h ~ 

production ~ub - s ~ s t e m s 

Figure 3 summanzes the prevalence of clinical mastitis by production sub-systems, Stra[Jficarion 

by production :)ub-sy~[em k\eJ gJ.\"e clinlcalmastitl" prevalence a!-. ~AC:C . (95C"c C1: 0.7-6. I c;(: . 

j\C, (95~c C1. O.I-:;..l.qrc) and 10.6S"c . (95l7c CI: 6.5 - 16.IC;-c) for DH IST. urban and peri-urban 

production sub-system .. Jt CO\\ level. rt!spectl\'ely. There Wa::io st;;1[istic<11 ::.igniiicant (P ;:; 0.003 

diffe rence In the pre\'alenct! Jt productlon sub system le\'e!s. At quaner level H \' as O.9C;C. (95Cfc 

C 1: 0.3-2.0rc). 1.3C7c. (95(':'c C1 0.03··6.8o/cl and -l.SC;c. (9S rc CL 3.1-6.3SC) for DHIST. urban and 

peri-urban rec:;pecti\'ely There was Significant (P :;: 0.04) difference between the"e prevalence 

estimates. 
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Subclinical Clinical 

Figure 2: Distributio ns of cow and quarter prevalence of sub-clinical and clinical mastiti s 
by farm sizes 
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Figure 3: Dis tributions of cow and quarter prevalence of sub-clinical and clinical mastitis 
by Prod uction sub-system levels 

.. 1.3 Risk factor s of \ l astit i s 

Explanawry/predlctor variables significantly associated with the response/outcome variable Weit: 

selected using chi-square iOlo the logistic mode! to denve the odds raliOS. Univariate and 

multivariate analyses for both sub-clinical' and clinical mastitis were done. Only multi\'ariate 

results are reported si nce the differences between the risk-specific coefficients were not 

significant. 

':.3.1 l\ [ulti variate l og i s tic r eg r ess i o n of ri s k factors for s ub­
c lini ca l mastitis 

Results of mulrivariable I02istic re£ression analvsis on sub-clinical mastitis are summarized in - - -
Table 8. Age of at least 8 years. cows with at least 8 parities, cows in at least 8111 month of 

lactation. and poor body condition were sign ificantly (P<O.05) associated \vith sub-clinical 

mastitis as their odds ratios were greater than I and their 95% confidence intervals excluded6: 
>j 

Breed. fair body conditions. leaking milk and udder problem were not significantly (P>O.05) D 

associated \!"'ith sub-clinical mastitis allhough their odds ratiOS were greater than 1. The rest of the 
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odd", of less than I and \\ere consIdered protective LJctors. 

Table 8: Summary resul ts of mult iva riate a na lysis of associations betwee n sub·dinica l 
mastitis and potemial ris k fac tors 

Yariable 

Dry cow therap~ 

Dry off time 

Dry off style 

Teat drying 

Breed 

Age . 

Pant~ 

LJ.c[;J.t1on 

Bodv score 

Leaking milk 

l dder problem 

yliddle 

Old 

Late 

Good 

Fair 

Poor 

odds ratio 

O.:l :25 

0.899 

0.850 

0.59:2 

I. .. W9 

I. I 1-

3.009 

0 "·0" .1 _ ) 

0.991 

, <';;" _.<':'- -

O.E-t I 

, I. I 15 

0.699 

I.OGI 

5.333 

1..132 

1.321 

P· \'alu e 95 c"c confidence inter\ al 

0.006 0.090 - 0.895 

0.708 O.5-t3 - 1.'+W 

0.8~5 0.69" - 1.068 

0.2..11 0.536 - 1.170 

0.101 O . ..1-~ - ..1.:: 10 

0.203 0.93..1 - 3.656 

0.000 1.151 - l~ l()..l 

0.803 0.583 - 0.859 

O. I I I 0.585 - 1.336 

0.000 1.002 - 3.00-

0.583 0.~5J - 1.560 

0.003 1.001 - J.~12** 

0.903 0.32 I - 0.889 

0.092 0.8-6 - 5.339 

0.003 2.119- 13 221" 

0.313 0.3..1: - 3.S-t3 

0.097 0.56~ - 1.698 

><'" Significant at 95C:cCL • . -\ge youn.g 1·3 years dropped. 

Age. recoded as \'oun£! 1-3 vears. -'hddle -t - S years and old 8 and above vears. Pant\', 1= 1-3.:2 
~ _......" '-

= '+·-,3 = at least S and Lactation recoded as early meaning 1-3. -'lid -t ., and late S and above. 

Lac[;J.tion was measured in momhs whereas parity by count. 
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..\ . 3 . ..J :\ I u It i ,. a r i :J I e:) n ~I I ~ 5 i s r 0 r r i 5 k r:) C lo r ~ 0 f eli n i C :J I m as til i 50 

Cows aged at leasl ..\ years . cows wilh at least S parities. cows in at least ..\m month of lactation. 

poor body conditions. problem of leaking milk. Jnd a histor) of udder problems before had odd!' 

greater than 1 and their 95~c confidence interval excluded I Jnd \\ere SH!Olficant!\- IP<0.05 - - . 

associ~lIed \-\'Jth clinical mastilic; (Table 91. DrYlIlg off time. :-;tyle of drYing. teat drymg and bre';':L 

\~ere protective f3ctor~ with odd~ ratios less [han I. Good and f~ur body condnion scores had 

odds rallos greater than I bUI their 95C;C cr IOcluded 1 hence \\ere nOl significantl) (p>O.05 1 

associated with clmical mastitis. 

Tab le 9: Results of mult ivariate analysis of association between cl in ical mas titis and 
potential risk fa ctors 

\' ariable Le\'e l odds r atio P-\"a lues 95 9c confid ence inte r va l 

• 
Dry off time 0. -85 0.3-fS O.ln-IAOO 

Dry off style 0.656 0.5~7 0.193 - 0.968 

Teat drvin2 , - OA29 0"-- 0.366 - 0.35-

Breed 0.909 0.335 0.679 - I.JO' 

Age . ~liddle 1.337 0.003 1.004 - 3.216' 

Old ~ .5-f-f 0.000 1.885 - 6.314 . 

Parity . 
, 

1.987 0.Q41 1.032 - 4.J26"* , 
Lactation . :Vlid 2.776 0.001 1.974 - 4.536" ' 

Late 4.815 0.000 3.201 - 6.992*-

Body Score Good IA30 0.103 0.524 - 1.983 

Fair ".247 0.07 0.875 - 4.335 

Poor 3.563 0.008 :.035 - 9.550""'>< 

Leaking 9.001 0.000 3.747 - :28.973*'" 

Udder problem 3.6~5 0.000 1.779 - 9.581 h 

** Significant at 95% Cl. Dropped variables e.g "young 
.. 

age. "early" lactation. panty I and :2 • 
:md dry CO\I,/ therapy. 

Age. recoded as VQung 1-3 vears. :'1iddle .4~8 vears and Old at least 8 \'ears. Parity. 1= 1-3. ~ = .4-
~ . - . . . 

7, 3 = at least S and Lactation recoded as early meaning 1-3, Mid ..\.-7 and Late at least 8. 

Lactation was measured 111 months whereas parity by count. 
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..! . ..! Economic anal~ s i s 

~.~.l S plit u dde r 

Fifty-nine quarters had C.'otT score '0 '. and l-L 18. and '27 quarters had 1- . ~..,.. Jnc 3-

re:-pec(jyel~ C.'otT score 'trace' wa!) added to C.\tT score I ..;.. for anJIysls. Two qU<lrter" W;!rc 

blind. A \'erage milk production per quarter was 0.8'2 kg (95£(c CI: 0 . .f'2-1.2'2 kg 1 per milkmg. Th~ 

C\1T score sho\\ed significant (P=O.OO8 J association with quarter milk producllon. C.'otT score O. 

h.:- and 3- had a mean production 0[0.9188 kg (95" CI. 0.8"0-1.018).0.9080 kg (95"', CI: 

0.662-1154. 0.8610 kg 95<;;- CI: 0.658-1.06-1) and 0.616 kg 195<:", CI: 0.liO-0. - 61 The 

difference /loss due to SC'\11111 production of quaners \\!lh C.\lT score 1+ .2..:..., and 3- compared 

to quaner C\1T score 0 was 0.0108 kg (1.2C;-c), 0.0578 kg (6. 3 C;cl and 0.303 kg 337C) . .'o lilk 

production also differed between quarters. It was higher in rear {han front quarters (0.89 :: 0.06 

\'s. 0./1 = 0.06 kg) . 

. . os 1 
Ol 0.9 1 
-'" 0.75-
i; j 
~ 0.6 J 

~ 0.3 
:;; 0 -.b 

• • 

0- 0.45 j 
o +-----,-----,------.-----, 

o 1- 2~ 3~ 
Quarter CMT score 

Figure -l: Quarter C':\IT score and its corresponding milk yield 

-l.-l.2 Fa c t ors / d e terminant s of m as titi s lo sses 

.:\lastitis losses = milk production losses + treatment costs + withdrawal losses T culling losses. 
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-t.-l.:! . 1 :\ iil h production lo sses 

Total milk losses In a lacwtlon :;::: Loss due to sub-clinical mastitis - los", due to cllmcal ma~,!tb. 

Sub-cl in ic<l l mastit is (SC:\ll losses 

Findings of the ~pl!t udder e.\penmj~nt and the pre\'alence results estimated milk lm.s pCI' qu:me:­

due to sub-clinical mastitis. Four hundred forty eight (-+--lS) quarters \\"'ere positive on prt:\·;tlence 

stud~. out of \',:hlch 207. III and 130 (70 with l-r and 60 with trace) were C.\IT scores 3+. ~~ 

and 1+. respectively (Appendix 7.6 ). Quarter:> with C.:vlT scores :) .... :!-. and 1..,.. produced 0.616 

kg. 0.861 kg and 0.908 kg respectin:ly 

~Iean quaner produC!!on with SC~I = ' "07 x 0,6161- 1111 x 0,861 ~ ( 130,0,908 ) = 0,76 1 k; 

+18 

Loss per quarter due to SC~I was 0.919 - 0.761 :;: 0 . 15- kg (17 I C;C 

SC~I losses :;: ~~S x 8.S/-+ \: 328/-1. x 0.171 :; 13820.0832 kg per lactat IO n The loss w~~ 

13820.0832.:,. ( 8~ x -L~8 ) :;::: O.376~ kg per quarter or 1.505 ( 0.376~ \: -+ ) kg per cow per milking 

Loss per cow per day was estimated at 3.01 Birr/day. In 8:! days the cow \leas affected she loses 

2-+6.79 BIIT . .\1ilk was pnced 2 Birr per kilogram. 

Cl inica l mastiti s (eM) losses;: 39 x 5 x 4 x 8.8/4 x 0.5 :; 858 kg. Where 39 are the number of 

quarters, .too was the risk period in a lacration. each with a duration of 5 days. Loss per ~.\' per 

day due to C~1 = 858kg ~ (39 x "0) x 4 = ~A kg (8,8 Birr) per da\' and 176 Birr in 20 days she 

suffers. 

Table 10: Summary of milk production losses in a lactation 

I :\umber of quarters 

(a) 

snl (169 cows) 388 

(;"1 ("~ cows) 39 

% loss In 1,4 

production (h) 

17, I 

50 

11.1 prod uction without 

mastitis/lactation (c) 

69995,2 

1716 

71711.2kg 

Loss made 

(d)=(c) *(b) 

13820,0832 

858 

1~678,0832 kg 



Totallllilk production losses a mount ed 1-'678.0831 x 1 ;::.19356.166-' Birr per la ctatiun. 

The \0"'" per qll~ner per da~ due to masrills Wi.t." 1-l67~.OS3~ +- - 1-11.: \. 100 = 20.50 Table 1(1 

The los\ made = 0.205 x 2.2 x 2 = 0.902 Bi rr per qunner per day where:::' \\'n, milk pfh.:e/kg. 

-l.-'.2.1 Tr e atment CO S I 

Yetennary charges and cOSt of medlcmes comprised thiS. The commonly u:.ed maStlu", drug ... 

were MultlJeCI. :Vlastltis-2. Gemam:lSl and Alfas<ln priced 

6.20. 6.25. 1-t.75 and 6.60 resoectiyel\,. . -
T he avemge pnce = 

6.20 T 6. " 5 + 14.75 + 6.60 

;::. 8,45 Birr per one Intra-mammary. 

A cc of parenteral antibiOlics co~,ted 0.80 Birr. A CO\\ weighed about 250-300 kg. hence <! 

minimum of 25 cc for 3 days at a dose rate of I mg/kg body weight. 

8.45 x 39 x 3 x -+ ::;; 3954.6 BIIT (39 treated quarters. 3-treaunent duration and -! number of urnes ... 

cow was at risk). 

Parente ra l treatment cos t 30/100 x 24 x 25 x 0.8 x.1 x 3 = 1728 BIIT (30/100 proportion of 

cows with acute mastitis. 2--l- co\\'s treated. 25-dose rate and 0.8 charge/dose 3 duration of 

treatmen t). 

T Olal drug cos t = 3954 .6 .... 1728 = 5682.6 Birr. 

Yeterinarians ' charges = 2-l x IS x 4 = 1+l0 Birr (2--l- cows trealed. IS vetennanans' chJrge per 

case and -l. the number of times a cow at risk). 

Total treatment cost = l-'~O + 5682 .6 = 7122.6 Birr and 7-l.19 Birr per cow one time treatment. 

-'.-'.2.3 \\'ithdraw a l lo s se s 

Milk from 2-l cows wlth clinical masli tis was discarded followi ng treatment. 

\\'ithdrawal loss ;: 2~ x S.S x 0.5 x 2 x 3 x ~ = 253-l.~ Birr (2--l- treated cows. 8.8 averJ2e dailv - . 
Yield per cow. 0.5 lose due [0 C\If,3 withdrawal period. days and --l- r isk period). 
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~.~.2 . ~ C ulling / co" pric i n g. 

Culling In forma!lon was retne\'ed f.rom retrospectj\'e dau. which com,ldered the past three years. 

The results are summarized in Tabk 11 . 

Table 1]: Summary of cow population. to tal culls and mastitis culls m relation to 
production sub-s;. stem in the last 3 ~e<1rs 

Production Cows at risk for Total culls last Nlastitis culls in '\iaslit is culls 

suh-system culling 3 years ago (3 YC:1 rs) las t 3 years (~d 

DHIST 258 57 II 4.26 

l rban 36 10 0 0 

P/urban 935 298 79 8.45 

Total 1229 365 90 7.32 

Annual mastIw. culling rate was 7 .~3~c. Annual total culling rate was and 29.7%. A normal 

lactating CO\\ wa ... valued 1500--1-500 Birr. The a\·erage 3000 Birr wa .... usc ...... Cu\ls were valued at 

700-2300 Birr. The a\eragt \"00 - ~300 )/~ = 1500 BlrT \\ as used. Expe.:ted number of m:!stl~l) 

culb from 363 cows at 7.3~C:( culling rate v,'as 25 

Amount received from cuJls was ~5 x 1500 =37500 Birr and for 25 nonnal cows was 7:'000 Birr 

:"l astll1s culling loss = 75000·37500:=37500 Birr. 

Total losses of mastitis = 29356.1664 + 7122.6 + 2534.4 + 37500 = 76513.1664 Birr. The loss 

per cow per lactation 15 110.8 Birr. 

:"1ilk loss. culling. treatment and withdrawal contributed 38.-tS"c. 49% . 9.3~c and 3.39c to the total 

mastitis losses. respectively (Figure 5). 
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Figure 5: The contribution of each component to total mastitis losses 

.. L .. L 3 Partial budg e t analy s is of the farm s in th e s tud y 

The pal1Jal budget Jnalysis with treatment of clinical maStitiS cases onl~ \\JS performed. All 

estunated lo~ses due to mastitl\ were therefore included In the partial budget ~nalysls either or. 

the COStS or benefits side with exception of sub-clinical mastitiS (Table I': 

Table 12: Summar~ of costs and benefits due to the farms in th e s tudy areas 

Costs Amount (Birr) Benefits Amount (Birr) 

Extra costs 

Drug costs 

Veterinary fees 

Revenue forgon e 

Withdrawal losses 

Total costs (T C) 

5682.6 

I~-IO.O 

9657.00 

Extra Benefits 

Increased milk sales (Cases treated) 

Costs sa ,·ed 

Culling 

Total benefits (TB) 

1716 

37500 

39216 

i\'et benefits were estimated as TB-TC. and \Vas 29559. and the Benefit cost ratio (BeRt TBrre 

was 4.06. A sensill\'jty (break-even) analysis to determine the effect of treatment on net benefits 

and BeR at 100C;c. 80C;-c and 60C:-c t~fficacjous treatment was carried our. If lOOse treatment 

efficac\' was assured. this would reduce treated clinical cases to zero and therefore net benefits 
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Jnd BCR rem:lln J:-' In Table 12. Treatment efficac~ of 80C;C onl~ reduces clinical m<lstHI:;' b~ 

SOc( Twen:~- percent c.J.se ... are nO{ ,:ured and re,ult In..; propOrtlOnale los:. In milk Yield of 3~3: 

Bm- and cullIng los ... of - 500 Birr. At 80\"c cure rate. IOtal benefib are lowered from 39~16 to 

3137 28 BIIT. The net benefits and HCR at 80~c cure rme are therefore 21715.8 (313 -2 .8-9657) 

Birr and BeR of 3.25. respectIvely. 

When treatment IS onl) 60~c effecuve. this reduces clintcal maStltlS by 60c,-c. There is a -Wc,-c loss 

from borh milk producIlon and culilng. At 60'7c effecl!\'e treatment. culilng benefits and milk 

sales reduced to 22500 and lO29.6 Birr. respectlvely The total benefits are 23529.6 Bm. 

Therefore at that level of success. the net benefit:'. are 13S-~.6 Birr :3529.6-965- and BeR i:. 

a: 
u 
OJ 

_---'--r.&--- 4.06 
_ . 5 

21 
o ~------~------.-------, 

60% 80~o 

Treatment efficacy 

Figure 6: T he treatment efficacy and associa ted changes in BCR 

It is clear from this figure that benefit cost ratio and by extension net benefits Increase WIth 

Increase in treatment efficacy and vice' versa. 
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o OI SC lSSIO:\ A:\O C O\ C Ll-S I O:\S 

5 . 1 Di s cu ss ion 

Cow :tge..; \\ere from 2-13 ~ear .... These CO\\'~ had J. mean pam) OfJQOUI.3 allhough man~ of IreJ1" 

were or" :)Ingle po.nt~ and ~ome old ones with up to 9 parities. There \vas no correlation bet\\eer. 

parity <lnd eQ\\ age and It \\ as nor. uncommon to encounter several ca"es of older cow" \\ 'l:h i.. 

single parity. This me am that eaher these cows gOt their first calf late 10 life or their Inter-calving 

Intefnd was longer than the expected 12 months_ Slmil::J.r results ha\'e been reported by Omore e; 

al .• (1996) warkIn!:! on sm:!.l! holder dairies In Ken\'a and Hussein ei ai.. (1999 \\ ho Im-e"nr;~I,-el - - -
mastitiS In the s(!me set-up as the present study. 

There \\ere CO\\S In their first momh and o[her~ twenty-second month of I3ct.:uion. The lactatior. 

length is suppo!ooed to be 328 days Cvlekonnen el al .. 1985). Cows th3t were mtlked more [hun 32' 

d<.Jys hJd gone beyond thi:::. est.1bbhed length. Omore el al.. 1996) ;,:,150 reported thi..l.t many of tn;: 

sm311 holder daIry farmers milked their co\\s beyond 20 momh .. \lekonnen et a!.. , 19~,5 

e:.tabhshed that In mo~t state run dairy (arms in EthIOpia. Inter-c.ll\,:n); pcnod'i __ ere <!s JOi1~ <1'-: 

~:?1 - -49- dJys with a possible consequence of shortened productive herd life and J iov.:ered life 

time: production. The mo~t probable reasons could be that the f<lrmers are In dlre need of Incorn\;: 

and the only a\'ailable source was tiJelr cows. Furthermore. due [Q poor nutntlon. many of the .. e 

cows had probably de\'eloped anestrus hence silem heal. which the farmers could not detect. 

QuestIonnaire survey addressed a number of aspects including general aspects. dry cow. mdk!n; 

management. housmg and dr:linage and manure handli ng. All respondents. except one reported 

no comacts between cows from different herds. This enabled farm owners to control the spread of 

mastitis and other diseases between herds. \\'hen mastitic cows mix with susceptible ones it is 

possible for the disease [Q spread through flies (Fox and Gay. 1993). \lany such results ha\'e been 

reponed in the central highlands of EthIopia especiall) by [he many unpubli~hed theses 

conducted by the Faculty of Yecerinary \ ledlcine of Addis Ababa LOlversicy. Blshl. (199S). 

Fre,e. (1999) and Hussein. (1999)_ 
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·\lar.\ re~pondenb 5tJrled d;,mYIng b~ induction pO:;~lb!: by ~eelf'!f the::- ne!f:hbour~ with a Q;ll:-:\ 

cow :lnd because milnv oi t!le male ... \\ ho dommated the Industr\ had b::e;~ \\ ork!fi2: to~ether .! ... . . - ~ 

mlhtar~ of ricers and hJ.d time to e:\chanQe IdeJ...\ about dJ.ir\'ln2 A fe\\ othe:- ianner~. hO'xe\,e;-- - -
ha\,lng been hnked to agncultural research statlons staned by learning some tech.,lques In these 

institutions or throu2h the ;Jd\']ce m- extens,lOn aQent:-.. - -

'\lan~ re50pondent. ... could detect m2.;,tills Ho\\:e\·er. the: could ani: detect the climcal form of l~:: 

dbeJ"e. Thn, me.tilt that all !)ub-climcal rn;:u,titl~ ca~es went undetected due to lack or no 

knowledge oi necessary diagnostic facilities required like C'\lT plates and reagent Only two 

research farms and one pn\,ate e:lterpnse farm had the C'\IT screening f~clhtle~. However, 

screenmg for sub-clinical mastitiS 10 the three tarms was done only v. hen the -e;.,.g~r.~ \\ J. ... 

a\·2.ilable or If mdk was rejected on failing the alcohol teSt before processors rook. Ii. Silb-,:li~lc,::~ 

mastitis \\as a maJor proble:n. but Jncidenw.ll~ 1l seemed to go unnoticed despne ~h~ f;Jet that i: 

robbed these iarmers quile a big deal of money .\Iekonnen et ai.. 19S5 .. Hus~em eI aI., (I 9S;- . 

BIShl 1998 J. Hu ... seln. ( !999:. Fre!)e. 19991 and K.lssJ. er al .. IQq9~ 1:". ::-:el,Ir.\;:"ug;.tOOr." J.1:'0 

reponed the problem of sub-chOle.JI masutis and how dl;-iieuit E 1<';. tG Ql. . .:gnose ~hlS io:-m 0: 

rna~tHls. 

Time when masutis occurred vaned from respondent to respondent. It could nOt be quile clear!: 

concluded that season had an Influence on masrius as many of the respondents did not keq: 

records when ma5IHlS occurred Thl~) was comfJ.ry to local repons that the raJn~ seJ.sor. increased 

inCidence of masutlS (Glrma. :200 I). Therefore. the findings on the temporal prediction of 

maSlitis as gl\'en by season need prospectjve studies to ascertain whether clinical cases increased 

or decreased with the seasons of the year. 

.\Ian: farmers practiced zero grazmg and hence co\\'s were in total confinement. Large-sc:t1e 

farms \\lth big lfacts of land practiee:d semi-zero grazing. Confined CO\\"$ do nOt exercise and are 

prone to calving-related problems. lameness and periparturient dlsease~ \"'hich ser\'e a" fiSt': 

fLlCtors to milsutls (Gustafson. 1993). The stall fed animals mo~tly received dry hay and hence 

were depn\'ed of vitamin A as hay has vcry iiule of ~-carotene a precursor of \'itamin A (Erskme 

et al .. 198-). Vitam," E. selenium and phosphorus are also abundant in gree.n fodder. \'namin.-\. 

;:llds In the regeneratIon of epithelial surface and madequate supply leads to poor and dehcate 

barner 10 the teat streJ.k canal. which can easily be penetrated by the bacterial pathogens. 
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Expenmental :-'Iudle .. J1JW demon:;'1.raled thai ~upplemenUtlOn v, llh \'llamlm A. E and SCknIUIT. 

reduced the n.,k of acqUiring maSlJtls (Erskine £II 0.' .. 1C)8-\ A pan from the excrcI"e ane 

nutritional benefH!.. allowing animals to g:raze dunn!! the dav ailon-s tlllle for effecu\'e cleanlllt of - - - -
the barn and time for the animal house to dry before the animals come back in the late afternoon 

and this reduce" the moil.,ture in animal hotJ"e~ and the risk of contracung infectiOn!- of the 

en\'ironmentJ! ont:1n (Smith and Hogan. 1993 L 

~Iany farmers dned oif their cows exactly two months before panurnion. Cows were dried off 

gradually or abruptly. Sudden/abrupl drying causes more infections than the imerminenl drying 

(Phdpm and :\Ickerson. 1991). Omore el al .. (1996) also reponed inslances of some people 

contllluing to milk their cows umil a few weeks before calvin!! and stopped suddenly when milk 

changed to colostrum. This was dlAe to lack of sOLlnd knowledge on dryIng cows. Thus. they 

continued receivIng J small income through milk sales. Dry cow therapy was practiced In only .2 

farms. SelecLJve or no dry co\\! Iherap) increases the risk of acqumng mastius in the subseque~l 

lactation especially with S!reprococclI5 agalaCiiae (Dargen(-~lohnJ el af.. 1988) 

.\ldkmg \\'a~ done {\\Ice on (he study f~ums . except \\here there \\ere heJ\"y milkers tn the earl) 

!!ta2e .... of lactation. Before the anImals \Verc milked. the udder v. as washed wJlh cold water 

without soap or disinfectant on most of the fJrms. L'dder cleaning \\ithout antiseptics does no: 

free the teats off microorganisms (Peeler et af.. 2000 ). This served as a risk factor of m:1Sw!~ as 

water wuh microorganisms drips into the teat cup (Schukken el af .. 1990). Teats \\ere dned with 

a shared towel (33.3%) and with separate towel (29A%). Drying with a shared towel has been 

demonstrated as a means of spread of mastitis especiall~ of the contagious type (Fox and Gay, 

1993). The decision to use a !'hared towel by some farmers was due to ignorance of Ihe possible 

outcome and had financial implications also. 

Post milking teat dipping was largely not reponed on the study farms. Only about 10% practiced 

It. Other works elsewhere in the region also reported no teat dipping schedules (Omore et al .. 

1996: Shem el at. 2001 ). A mastitic CO\\ was milked according to how the farmer was informed 

of mastius. Those \\ ith better undet..,tanding of mastitis milked mastitic cows last \\-'hereas the 

majority rnilked them any time or first. ~lilking mastitic cows first or any time enables mastitic 

pathogens [Q spread through the milkers hands or formites like milking buckets that are nm 

properly cleaned . dirt and contammated water (Fox and Gay. 1993). Sub-clinical mastitis C:1ses 
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were milked Irrespecuye of Ihe InleCtlOuc; \[atu~ bccau.;e of lack of deleCllon Hand mllk!n,; W3; ... 

predomlnanll~ done Clnd family member..,. employee:; and or ~ combinauon did this Famil~ 

members dominated Ihe milking on ~mall-scale f~ums whereas employees v.ere concenrratcd or: 

the large-scale farms. The employees especially the comraCI mill.;ers could easily aid the sprcad 

of masIitJc pathogens from one herd to the other. Others ha\"e reponed thh mode of spre~ld of 

ma"tJtl~ In Ethiopia (Blshl. 1998: Hu"seIn. 1999: :'lathiJ.s. 1999). The milker" \\;} ... heci their hand ... 

at the ume of udder cleamng and dned It with the same plcce of cloth that dned the udder 

Various house types wefe in use. Majorities were wooden and or muddy walled houses and 

roofed type but no walls . Very few aOimal houses had concrete or stone w<.1l1s. The housing 

") "'-tern In use was a reflectlon of the financial standing of the farmer. The concrete \l,.Jlb 

symbolized a good iinanc1:!1 ba"e and \'ice versa. These houses had concrete floors. earth noor or 

<1rran2ed stones. Concrete floors ar!! better as the\' can easll" be cleaned and allo\l,. management _ J._ 

of urine and faece:- than the arranged stones Of earth noors. Many floors wah arfanged stones 

were found in urban production sub-system and were visually unhygienic with s\\'arms of fiie" of 

\anou~ specles Such farms h~d poor manure handling. The ammonIum compounds from urine 

predl~po"e (0 r!!;.,plrJtory dhea')es. \\hlc!"! If not checked can spread rapidly through the [0\\'0 

population. }. l <l.O~ iloors had no beddmg matefl~!l A f('w had hil: and grass. The bedding v· .. er~ 
• 

mixed WHh urine and faeces and were pOtential fisk factors for en\'ironmental mastitis. Reports 

ho.ve IndicO-ted the ri.:;k of USlOg 5Ira\\ and o ther plant matenal where hygiene of anlmilb i:­

ilmned a~ they accumulJre wu!)tes from animals and hence encourage growth and proliferation of 

environmental micro-orgamsms (Ba.rkema et (It.. 1998). 

The prevalence study feported a proportion of blind quarters of 3.7]% which agrees well witi; 

3.8% reported by Kassa er ai .. (1999). Earlief repofts in Ethiopia showed thar 10% (i.e. ::!.5~c 

quarters) of cows in the large·scale farms especially the State Dairy Farms have at least one biind 

quarter (;'lekonnen et a!.. 1985). The high proportion of blind quarters could be attributed to 

improper milking practices and inadequate veterinary atlention leadlOg to wrong or no treatment. 

which in mOst cases failed to cure clinical mastitis. It would be appropnate to mention that the 

best way out oi the problem would be through realistic and effiCient management coupled \\ith 

propef facilitIes but not by Simple hapho.zard therapeutical procedures. which are not properly 

Instituted. The pre\ Jie:nce of sub-chnical and clinical mastitis results reponed by this study was 

not III agreement with earlier prevalence estimate!:-o in Ethiopia. The estimates were either above 
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or bcio\\ {ho~e b~ other lfl\eStlgator!!.. Blru. ( 1989 \ reponeJ :.t combined ma.;nu.; prev.:::le:1:e o~ 

6- . .fL,c at cov. 1e\'el. which \\-a~ higher than the presem iindlng_;; at .f6.6':"r and 6.6C:-c for C0\\ sub­

chnlca: and climcal mastitl::.. re~pecll\ely. Lower pre\,;,.tlcnce e~tJmates than the current estim:He, 

ha\"e b~en reponed 10 the same production sub-system~ !ILCA. 199-1< Abdell~. 1996: Hussein ei 

af 199-. Bishl. 1998: Hussein. 1999 and K3.ssa el ai .. 1999 \"anous Ilndings have been b~~t!d on 

s;.rat!fic<ltion of farms as .;mall or large-';':J.le and produCtlOn suh-system". Bi!!.hi. ' 1998 reponej 

cow sub-elmlcal masmis prevalence of 35 3'( and J·t:v;-c for small and large-scale farms. 

re~pect1\'eJ~ As for clinical mastitl!. pre\'alence. it was ..1.-+ and 5 --CC at cow le\'e\ for sma!! and 

large-scale farms. respectively. Kassa el £Ii., (l999) using the same methodology as th,::u of the 

pre~ent study. reponed a quarter pre:\'aJence of -W% in urban and peri-urban systems and 25.1 C-c 

In DHIST. The presem stud~ report\!d quarter sub-chfllcal pre\'Jlence of 2..1.80( • ..10rc ane. 20 I c;( 

io~ the DHIST, urban <lnd pen-urban respectively The findlOg~ Oi thlS "tudy sho\\ rh3.t "m<llJ­

sC3.Je farms \;,ere affected more b~ ~ub·clinical maslJ(IS a~ compared to large-sc31e i3rms The 

most probable reason could be that large-scale farms had man~ employees \\'ho wert;: aDie to 

obser\'e the necessary hygiene measures required than the smal!-c;.:ale farm~. \~'hich relied on 

family IJ.bour Chmcai mas~:us w.<! ... the opposne of thiS ;]~ nuny case ... occurred 0;. large than or. 

small-scille fa:-ms. At the production sub-system Ie\"e!. pre\·alen.:.:e ,f sub-eli~i('~!1 :11<l~tHIS \\.;;: ... 

higher In the urban prOduction sUb-,:ysiem than In rht;: other two Lrf)an produc~lOn 5ub-s;ystem 

had a problem of manure handling due to lack of adequate land space for better disposal. Chnlcal 

mastiu ... was more pre\,alent 10 the pen-urban than III DHIST and urba:1 production system:-

:\ recent study in Tanzania reported cow sub-clinical mastitis prevalence of 62Cjc and c1mical 

mastitis of .fCC (Shem er af.. ::WOl). The clinical mastitis eStimate was however, lower than what 

the current study established. Cow sub-climcal prevalence on the small holder dairy bnns :n 

Kiambu District of Kenya v.'as estimated Jt -I g"c (Omore ei a1.. 1996). Other studies m Kenya 

(Lauerman er al .. 19'3: Hamir er af .. 1978: ~gatia. 1988) have reported cow suh-clinical mastitis 

prevalence which was above what the current stud~ established. Another stud) In '\lala\\ I 

reponed 63c-c and 28l7c of CO\1/ and quarter sub-clinical masmis respectively (Klastrup ane! 

Halliwell. 19771. 

The current study had short falls since prevalence eSlimates were determined by screening [eSh 

only. Clinical measurement on a continuous scn.le (indirect somatic cell counts through C:VIT). is 

.:t problem as a result of overlap bet\"\'een healthy and diseased mdi\iduJb ba ... ed on the cut off 
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po!O[~ There wa .. J 'likelihood of o\'er and or under eSUITIJ.l1or ~han \\ oul~ b:. If mH.:rO('lI~t. 

l~olalJon was used as iJ gold ~tandn.rd, However. caullon In the definitIOn of a sub-clinical cas:; 

wa .... taken by ri.l!\tng the cm-off pOints for the C:'1T ::-.core~ where ~ posJtl\e C,l~e \\~t\ defin~d b~ 

C.\IT score I and above otherwise neg:::lli\'c (De Graaf and D\\!Oger, 1996. Tne slud~ set iJ. high 

cut of i-pOlO! cmerion to identify cases of sub-cltnical and elmical mastitis to J\'oid Inclusion of 

many false positi\'e cows. However. with this critenon. fahe neg,:l.Iives could not be aVOided. 

Some of the 'Trace" scores, which \\ere considered negau\'e. \;,ould ha\'c Yielded a mmor!maJo:­

pathogen isolates on cultunng. Hence . these were probabl) cac;es that were mis~ed out l false 

ne2aUves). The stren2th of the dec~sion to avoid this was based on the fact that local finciln2.~ 
~. ~ -

indicated that C:'1T score of ! and above gave a very hIgh probability of isolating a 

microorgani<;m (Hussein e; ai.. 199-

The results IndiCated that based on quarter le\·el. the frequency of occurrence of sub-clinical (38::' 

quJ.ner. ... ) maslltis \\<1) almo5.t 10 times that of cJimc~1 mastill;;, (39 qU;J.rter~J. Thb IS <! lower 

estimate as compared to 25 Cfc quarter and 50% cow infection rates 10 many masulis survey~ 

world wide (Rado!-.tlUs e! al.. 20001 Consldenng the number 0: CO\\.;, m\-o\\'ed in both ,",ub­

climcal and chnlcal ma.;,tHis. the qUJrter IOfeclion rJle \\J!'o ~,19 tind 1.6~ qu .. lrters per CO\\ fo:· 

sub-clinical and climcJI m:.lSrilb respectj\·ely. 

Cows aged JI leasl 8 years, with at least 8 pari lies , at least 81h month of lactation and poor body 

condition scores had a POSiil\-e stausrical assoclJtion with sub-clinical mastitis. Cows aged at 

ie::::!st -! year'S. with at lea .. t 8 pamies. cows in at leJst ..llh month of lactation, wHh poor body 

condition scores. with a problem of leaking milk and a hisrory of udder problem had a higher fisk 

of contracting clinical mastitis. Prowcti\,e factors for both sub-clinical and c1mlcal mastllis were 

breed, good and faIr body conditions. teat drYing, dry CO\\ therap). time for drying off and dr) 

off 51) Ie. Dry cow therapy was however dropped in the final model for clinical mastitiS. 

However. it was not possible to te ll whether for example it was drying off cows at exactly 2 

months before calving or later that offered protection. The same was for drying off style (gradual 

versus sudden). teat drying (shared versus separate towel) and breed (local verses cross), Other 

workers have reported mixed findings on mastitis risk factors although many of them considered 

thiS In the comext of clinical mastitis and did bacterial isolation. Peeler f!1 £II.. (2000) reponed an 

increase in clinical mastitis incidence in herds that had at least a cow \\-iIh leak 109 milk inside or 

outside the milking parlour. Cows in lheir early ilnd mid lactation and thin cows had increased 
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n ... K o;"ctmi.:a! mJ~tJtJ:-. ,Surh. ·a"' ~!lhi...porn ,. (II .. _'000 S-h I.'. .' Iq,a demon" t"': t" . ... ut\:r\:en C', t1:", . _, -". • ... :-<.1 :..~. II,,", 

older cows with at leasl 4 pamle5 v.ere prone to mastitis than voun2: cows. The same rtsult w:.! 

r::jJone.: [.~ Dulin ei al .. ,198SJ. The findings of thl :-' study on panty, leakmg milk and bod) 

condmon ~core\ were In ~lgreement with the findings reported ehewhere (Peeler et ai .. ~OOO~ 

Sunyasathaporn ei ai .. ~OOO). Le:lking milk on entering the parlor and leaking milk at other l1me~ 

Jore ImpOrl:lnl n~k ractor ... of masIlIi:, because thiS could Increase the exposure for other cows In 

the parlor LO mastitis pathogen". as baclena from Infected quarter ... rna} be present In the mil]": 

(Peeler el af .. 2000). Similarly. leakmg milk outSide the parlor rna) result In Increased levels of 

mastitls pathogens In the enqfOnment. Alternatively. cows that leak milk outside the parlor may 

lhemselves be at greater flsk of m.astitis. becau~e they may have Wider teat canals. which IS 

as~ociJ.ted with an increased flsk of penetration by mJ.stiu:::. pathogcn~ Lac) ·Hubcrt <Inc 

Hdlerton. 1995). It IS an eSlabllshed fdCI (hJt breed. dry cow therap~. Jnd u~e of separate to,,·c!~ 

IS a protective facwr of mastHl!:i. These findings were confirmed b) the current swdy. Dargent­

:-"lohna et [1l .. I 1988) aha reponed t hat use of dry cow therapy and shared tOwel protected 1."::0\\ ~ 

against mastltls. :-"lasritls research in Ethiopia revealed that parity above 3. cows In at least J. 

month!'t of lactation anc. older c(\\\·\ have Identified as flsk factOrs of masuu" (Hussein t : ai .. 

1999, Otoen\ Ise. the :->ubject of m3StHis risk faclOrs su!l remains barren and therefore CJlls ior 

more prospect!\e ~tudle~ under the local conditIOns to be able to come u~ with much mar:.. 

mformation before any effective pre\'enuve or control str:ltegy can be adopted 

A split udder investigation to determine losses due to sub·chnical mastitis revealed that on 

average. ;.! qUJner produces O.8 ~ kg t9~C:C 0 . ..+2· I .~ 2 kg per milking hence j total of 6.56 kg pei' 

CO\\ per day This was lower compared to the established 8.8 kg per cow per day. an average of 

2.~ kg per quaner ( ~lekonnen eI ai., 1985). The lower yield in those experimental anImals was 

not surprising. as the anImals selected had sub-clinical masmis and were not for production 

purposes but for research. The selection cmerion did not consider the stage of lactation and paritj­

of these animals but rhe infection Status irrespective of the:' factors. an issue that would helD 

explain the low productiVity. Quarters \\ilh C~1T scores O. 1+. 2+ and 3- yielded 0.9188 kg. 

0.9080 kg. 0.8610 kg and 0.616 kg per milking. respectively. Loss per quarter was subsequen(1) 

o kg. 0.0108 kg. (l. ~'d 0.0578 kg (1).3':01 and 0.303 kg (33'7e) for CMT score 0.1-. c- and 3-. - - _ . -
respecllvel). The loss due to C\lT scores I +. and 2+ are less than those of C:-"'IT score 3't"". This is 

becau~e C'\lT 1- and 2- are le~s estabhshed compared to those of C:-"lT score 3-:- which are long 

.;;tanding and well establ!shed WHh extensive destruction of the udder tissue hence the bi.; los'ies 
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Slmi!:..!r work reroned tnJ.: thc producllon 10,:-, WJ~ (l kg. O.~; k£. 0.99: kg .. ;6 kg un .... ~.ol ,,~ 

fOi C~IT scores O. ·trace·. 1- . ~- and 3- respectl\cl) (Dobbm:'). 19-- Other possibk re:l"'on-. for 

th..: 10wI;;'r e..,tlmJle ... could be poor manal:!ement. Inferior ~enel!c'" couolea \\ nn nL!tr!:'Jcni.!; . . . 
madequacles leading 1O lower produCliVlt). The tropical heat qresl, was ano[he~ (actor. which 

could explain the 10\\ er figures. The average quarter milk los~ due to sub-chlllcal m2.stitl:O /(.1, the 

cro:,-;bred CO\\, In EthlOpIJ wa:t estJrnared to be 1-.I'7c . \\hlch wa ... comparable to \7.6(':'(' reponed 

If! Costa Ric~ lDe Gr~a! dnd D\\lnger, 1996) Otherwise. no local reseJ.rch repon~ on quarter 

milk production losses due to sub-clinical mastitis are ayailable for compan:-.on purpo.;.es. 

:\lastitb losses were estimated to be 76513.1664 Birr I.e. 2 10.8 Birr per cow per laCt<lllol1. ThiS 

loss could ea~ih be reduced Oi IOL:1lly avoided with proper ma:-.litls control meJsurcs In pi~_e 

~Iilk production iu:-.ses contributed 3b . .1 C7c of the total.losse:t. Sub-clinICal mustJtls contnbutcc 

9.1r and chnlcal mastitis 6S'"c 01 the milk losses. Sub-chmc:!.! nlaSliUS losses contrlbure 36.1 f':'c 0:' 

the total losses \~ hlCh. are primarily due to reduced milk production. Primary fi!ldings and 

re\,le\\s have reponed higher percentages than this. Scheppers and DljkhUlzen. (1991) 10 a review 

of mnstHJS io:,se~ SlOce 1970 reported that ""' OC;-c of mnSliliS losse:-. are jut! 1· redu..:ec milk yH:k 

SIngh and Smgh (199.1 \ reported t.'lJ.t reduced milk Yield contributed 6SC;£ of the to!<I! maSl!,I~ 

losses Singh and S!r!gh. 10 9.1 o \'erestimJtec the milk los<::.es :..t~ ~hey i!~."ume.;,; Ihal: il CO\·. 

remained infected throughout an entire lactation phase an assumption that was not \\-holly in thiS 

present work. 

\iastJt!S annual culling rate was es·t1mated at 7.32S:. This was lower compared to other 10c .. l 

reports. \lekonnen et al .. (1985) and \Vorkineh. (1998) who reported mastitis culling rates of iO 

and 8.9%. respectively. Mastitis culling In relation to total culling of dairy cows \\as 1-1.''1(' as 

compared to 2::!.SC;-c (\Vorkineh, 1998). Culling contributed -+99'c of the lmses. Other works on 

m~stJtis losses assumed a culllllg rat::: of I Cic and this resulted in lower rates than that of thiS study 

(Singh and singh. 1994). Culling contributed immensely to mastitis losses due to poor cure rat~s 

following treatment. The reason for poor cure rales could have been as a result of IIlcornplete 

trealment regimens and probably due to incu rable mastitis types like Ark'lIIobacrer pyogenes 

(Rndoslits et aJ.. 2000). Culling a cow due [Q mastitis causes tnple loss to the farmers becaus~ of 

lo~t production lime due to early culling, genetic resource loss for the higher yielders and the 

associmed replacement costs. Ho\\e\'er, the cost of reduced time in production and genellc 

resource loss tollo\\ mg culling could not be easily quantified although the) are of Importance In 

64 



... ucn \\ork Tre.ltment co,.,t accounted for 9.3Cfc of the total mil5Utls losse::.. Scheppers .Jna 

Din.:nUlze:l. 1991, reponed <l tre:ltmem co,.,t mciusI\'e drugs and \eterlnary charge~ of SC'( Thl:' 

\\..1:' .. U!110~t agreelOg \\ Hn the current e~llmate. The high percentage v. a,., expected Since mastlti~ 

control slrale£:le~ In the Sub-Saharan Africa are non-exIstent or \\ here practiced the~ are poorly 

instltuted hence 0: 1m Ie com.equence This 10 return Increase:. the Dud2er" for tre~tmen:. 

\\'lthdrawallo!'se~ were 3_3~e Scheppers and DiJkhuizen. 1991) reponed 8C'[. which IS a Imle. 

bll higher thJ.n whJ.t the pre "em Si: • .d~ reponed. );obody howc\·er. di;:,c;.trded all the mdk from 

tre.:ued eO\\ s on the stud\- farms ltv.·a", therefore. e\'ident that consu:;1puon of antibiOtic lad:::n 

milk by people was rampant on the study farms. 

The pantal budget an..lJysls outcome indicated that farmer~ are making some profit from theIr 

LU"'" despIte clinIcal mastlll ... a.;. the net benefits were greater than I and the Benefit COSt r<.lUO 

(BCR a!so greater lh;m I. The net benefits of ~9559 Impiled toat farmers could mJke that 

difference by effec(i\"el~ conuoHing clinical maS[JU'I through treatment On the other ni..i.nc. 

benefit cost ratio of 4.06 meant that incuITIng a treatment cost of 1 BIrr due to a Cil-;e of clinIcal 

mJSHt!s resulted In a return of ':'.06 Birr However. rhi;:, "as an Ideal ::iitu<.ltlOn where lrealmen: 

was a'-;sumed to be 100C'e eff~ctlve. Otherwise. there IS alw::J.ys uncer:alilty J.bou~ treatmen: 

eifIcac~. which is una\"Q1dJole :\ treatment efficacy of 30C'{ for exar:1pJe. ,edu;.;e" nel benefn" 

and BCR by 20'IG. The net benefits are 21715.8 Birr and the BCR is 3.25 from 19559 and 4.06. 

respectlvel) when cure rates are lOOC;;~. This decrease is accounted for by the cases not cured and 

culling benetits that reduced to only 80'IG_ At 60% efficacious treatment, reduced clinical mastitis 

by 60%. Fony percent of the cases are not cured and hence a drop in milk yield of ~O%. Culling 

rate of -l.OC;c would sul1 be done. Gent~rally. treatment that is Jess than 100% effective lowers the 

returns to farmers since BCR decreases with decrease in treatment efficacy. Ii: is therefore eVident 

that lreJ.lmen! alone can not effectively control ciiOlcal mastius and hence the need to supplement 

this with other control strategies. 

5.1 C o n c lu s i o n s and r eco mm e ndati o n s 

\iasutis and espeCIally sub-clinIcal masutis is a problem . which escapes the notice of fa rmers. 

DiagnOSIs of sub·clinical mas!His 1S almost non-existent due to lack of the neces'iar) kns 

Call forma \I.l~tJtis Test reagenl mO'i:I~ 1. :--':0 control ~trategles of mastllis are In use currently. 
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The~e ~herefore. r::oquJre clear-cui prc\'enti\e and or control mea"ur~ ... lC DC mswuted in orae:-:o 

reduce the high mastliis pre\'Jlence and minimize the assoclJted economic los::.c~ In View of thi!'. 

the follo\\ 109 recommendauon ... are suggested: 

1). :,\lilking and general h~giene practices 

.:. Farmer educallon (awareness campaigns) on the control of spread of maStiliS e.g. of use of 

separate towels on each mi!kin!:: co\\ instead of u~mg shared tov.:eb ~nd d:-~ ;0\\ [heraF~ 

adoPlJon could be of use. 

0.' Milking of maStilic cows Iilst to avoid spread of masuus through contaminated milker.'>· 

han..J.s . 

. :. Farme:-s should attempt to Impro'·e hygIenIC standJ.rds like use of post mllkmg teiJ.t dippl:l~ 

!.1~lng lodl!le solu[jon~ and also use of detergents like soap. which can cheJ91~ be acqUIred 

Farmers could also use milkIng sc:!.I\"es [0 appl~ to [e;ns before and a[[er miiklng to reduce ieat 

abrasJOns/lacerations ~ teat lesions) . 

. :. Encou'3,ge regular screemng of cows for sub-masutls iO order to Improye suryeIilance 

actJ\·ltie.;;, for any contro! ,,!r:ttc-g:, to be 3doptec. T:'::. is 3n are.} :~"': :,:::~ roo ..,,=: l;1kg.:·,.te': 

o.ppro;J.ch b~ o.!I stakeholders like the d,my farmer .... Ihe Govern!11e'H throl.:.;n Ihe re!e\";J.n· 

Ministries. Researchers and FleJd Veterinarians. The lack of the required diagnostic kits 

(California :'\ bstltis Test reagent and other facility -aided diagnosis) should be addressed 

through favourable InsUtutIonill poliCies. Othef\\'lse. the continued scarcity of thiS "'ill 

conunue delaying mastitis surveillance and control. 

2 )0 [mprove the management level t.o alleviate the identified risk fa cLOrs 

.:. Culling of cows wah problem of leaking milk and those \""lIh chronic maSlH1S. whIch does no; 

respond to therapy. Older cows to be culled also to as they stand a higher risk of contractlnb 

clinical mastitis . 

• :. Improved feeding to help offset the negatJve energy Imbalances. \\ hlch predispose to poor 

body condition scores. The feedlflg should also be encouraged after milking. as man~ of the 

cows tend to lie down immediately after be mg milked . 

• :. Lactation to be strictly 3:!S days or shaner in order to adhere to good drymg prac[Jces instead 

of sudden drymg which Ii1CreaSes ;:he risk of occurrence of mastitis. 
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.:. Housing praclIce,s. manure handling and water and sewera2e l1lan~gement to be impro\ :::c. 

3 ), Therapeuti c inten entions 

This should come as the \'ery last option as It IS sought to help control those cases that occurrec 

despite the pre\,entl\'e and other coOIrol strategies listed abo\·e. The strategies Include: 

" •• Encoura2ln£ re2ular antimicrobial ~en<:;ltivlt\ te'ainr: to select effectl\'e J.ntibiOlics and <1:5'. 
~ ~ - - -

help reduce the pr?blem of resrs tance de\'elopmcOI towards commonly used antib!Olics. Thl~ 

is a polic: issue that the Addis Ababa Dai ry Producers Associat ion In collaboration w~t!": 

relevant ~l Inistry can help enforce, Research results/recommendations have to be 

Impiemenred. and where they are deficieOI ne\\ prospectl\'e studies conducted on thiS subject 

".' Treatments given to be timely ,lOd complete as many of the clinical case" encountered wer;.. 

chronic. Farmers to seek the ad\'ice and help of profession::l:; on all matters to do \\ it:: 

treatments to mastitic cows. 
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- APP E :\DI C ES 

App e ndix i , l: \lanag e m e nt fa c t o r' s qu es ti o nn a ir e 

a ), Herd description and farm structure 

Farm owner----------------------- Sex-------- Age------ years 

Farm physical address---------------------- _______ tel. (If any) 

Location: a) urban-----------

b) Pen-urban----------

C) Dairy herds in secondary towns- ---------­

Farm slle---------- H:l. 

Hc>rd structure 3) Cattle---------. b) Goats. --- -----C ) Sheep------d) other----­

Breeds of cattle owned---------. -----.. ------, ----------, ---------- and--- -----­

~umber of each (cattle) breed-----------. ---------. --------. -------, and ------­

Co\\'S-------, Helfer ... --------, Bulls ------.-. Oxen ------and cal\"e~ 

Farm fenced? Ye"i----- \'0------

Is there frequent COntact between yo'~r animals and orher herds'" Ye~-----.\ o -----

b)' Genera l aspects 

How did you acquire skills to raise dairy cattle? a) Through agricultural training -------­

b). Through extension agents --------

c). Throu2.h induction -------

Ho\\ do you know that a cow has mastitis? 

a). Swollen udder. painful on tOuch and abnormal secretions ------­

b). Reduced milk vield --------
c). Lse of Stnp cup---- ---­

d). CMT screenin2. --------

e ). Combination of all [he above--------­

f). Can not tell-------

What grazing type do you practice on your farm? a). Stall (zero grazing)----- - b)_ Semi-zero 

grazmg------ c). Extensive system------
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When do you e\p:!neRce many epl<.,ode<. oi maqlt!<.,: :.U . Dllring the ram se~!sor>--- b l In the d;-\' 

sea~on------ C 1. Both sea..,ons-------d). :\"e\·er ex perienced---------

c). Dry co\\ practices 

Do you practice dry CO\\ therapy: Ye'i ------ :\"0 ______ _ 

\\ 'hen do YOll dry off your cows" a). 2 months before cah Ing ------­

b). I month before calving --------­

C). When milk turns yello\\ --------­

d . :\ot at all --------

How do you dry cows: a). Gradually.lintermiltently _______ _ 

b). Abruptly/suddenly---------

\\'hat do you use for drymg off cows? a). :\othmg --------

b). Intra-mammanes ------­

c). Lugols !odme -------

dJ. Both chemlcab abo\'e --------

d) . '\lilking procedure/ma n ~lgemen t prac ti ces 

How many times do you milk your cows in a day? a). Once -------­

b). Twice -------

c). Thrice/more -------

\\'hat time do you clean teats? a). Before milking ------­

b). Afte r milking --------

c). Both· a and 'b' above------­

d). ;\0 udder cleaning -------

\\'hat do you clean teats with? a). \\·aler alone--------

b). \Valer + Disinfectant/Antlseptic------­

c). Dry towel---------

\\·hal do you use for drying teats? a). Separate towelleow------­

b). Shared towel --- -----

c). Dried by milkers · hands-----­

d). Left to air d" -------
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\\ 'hen do you dIp teat':~ al. Before milking------­

b ' .After milkmg--------­

cl. BOlh 'a',J.nd ·b'-------

dl. \"0 dlppmg--------

\\'h ilt do you use for teat dIppIng: a), Ammonium compound~--------

b). Lugols iodine/llnClure of IOdme-------­

c), lodophors----------

d), Other (specify)-------

When do you milk cows wah masrills? a), Flrst------

b), Last------

C), .Any time------­

Are cows milked completely? Yes---·-- :'\'0------

\\'ho milks cows: a). Family members ooh------. , 

b), Contract milkers.-------

c), Employees of the farm-----­

dl. Both 'b' and 'c'-------

e). A combInation of all above------

Do th('~ \\ :.1sh bet\\een nlllklng e\·ery cow: yes----- \"0-----

\\'hal is used for hand drymg: a). Reusable hand to\' el------­

b), Disposable towel-------

c), Hands air dried-------

e), ).[jlk when hands still wet-------

e). Housing practi ces 

\\'hlltype of house is in use: a), Closed (roof + wooden walls)--------­

b), Closed (roof + concrete walls)--------­

c), Open. covered (roof. but no walls )--- ---­

d), Other (spec ify) -------

\\'hat is the floor type? a). Concrete--··--­

b), Earth-----

c). Arranged s.wnes-----­

Is the roof rainproof? Yes----- \'0------
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Do~ .. th~ con:"')tiU":Ilon of hou"e:~ allem fo;- suffic ien t YenIl\;:H]On" Ye .. --- - _'0 -----

.';:--t' ';i.l~]":::>' 'p.~';"]ou:- e:nol:;h t~~O !IDcm Ye ... -----\, , ______ _ 

\\-h:n ]s rhe bedding type In annnal houses" a . Grass--------

bJ. \\'ood sha\"!ngs--- ----

d :\'othmg on the I100r-------­

Are there dry cow/maternity racJillie<:; on the farm') Ye"'------ :\'0-- --

Are the dry CO\\ Imaternlty faciliIle'\ regularly cleaned and di~lnfected '} ye"----- :\'0 -----

r'. Draina2.e and manure hand ling/gene ral farm hygiene practices 

Doe ... the hou'ie allow :-ree and unhmd:!red mO\'emem of slur!"y J.n1ma; \\<lsre)'" Ye~---- -:-";o -----­

Ho\\ frequent IS manure collected from amma! house,~ ai, Dally----- b,. TWice a week----- c 

\\-ee;jy-- ---- d . Fortnlghtly------e Other (specifyl---- ---

\\'h~re ]50 Ih~ collected mJn<.!re aispo~ed off'" a). :\'eu; animal hOL;'ie<;----- b m the crop Ia:-m<.: 

near by----- C). Littered allover the f:lrm- ---- al. \ 0 prop~r dIsposal sy<;tem-----

On you nJ\e J problem of illes next m the i.mlm~ls" hot.::-e'on unlmJ.!:-- Ye .. ----- \0------

\\'hat IS [he general sanitary SlluatJon on the farm'" al. Excellent------ b Good------ cl. 

S3tlsfacwry----- d . Poor-------

.-\pp e ndix 7.2: Clinica l examinat i on / inspection form 

Date of exammation --- -- -------- - Area/Ammal senal \ 0. ------------------­

Ow ne( s name--- -- ------ ---- ---~- Address----------------

Animal identification: Breed-------------Age---------- Calving date------------- Pam) ---------­

• Any previous his[Qry of udder problemlinfectJon? Yes-~------ :--..:0-------

• Ph~sical E:\3mination 

I), General examm:nion: a' Demeanour: Discharges from udder/no di"charges 

LeJ.king milkmo leakmg milk 
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b Body condmon: i 1. Good----. 11). Falr---- and Iii Poor----

n P.::.ip;J.[lon Oi te .... canal. [eilt i.:btern. wall of te;J.t. udder "km J.nd giandular tissue C eo.:L 

qU~:-I~:- t 1:-: 

i1 udder skin temperature: \\arm/cold 

bl ... welllng· swollenlnot swollen 

c patency of teab parentlblocked 

d GfC\~S milk qUJ.!lty. II. Watery--··----- il). Blood tinged------- III Cio[s/f}:..:ke.., In milk------ .:.r, .... 

1\). \'ormal mllk---------

e 

• Form of cl inical mastit is 

.-\cute-------. ii Sub-acute---------- and iii ChronK--------

• Rema rks:' com men lS--------------· --------- --------- -- ----- -------------- ----- ---------- ---- ----- ------

Appe ll d i;\ i . 3: E co n o mi c data Qu es ti o nnair e s h eet 

Farm owner---------------------------- Sex------- Age------ Years 

Occupatlon---------- Farm physical address--------- Tel flf any)--------­

Location of the farm: 

a'. Crban------

b). Pen-urban------

C). Dairy herds In secondary to\\ ns 

I ) . .\la s liti s Tr e atm e nt data 

Is masutls a problem on this farm? yes----- .\"0-----­

\\'hat is done to a mastitic CO\\ \I,.hen identified~ 

al. :'\othing-----

b, T reated------
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'- C mtinUeJ : ~ r,~ mdkej-----

II I. Pr o du ce r Pri ces 

Ho\\ much 0:: :!\'t~rl1£e do vou .;,e~! ... lite:' of milk: Ple<.1se menDon {he fi£ure------ Birr - - -
Or. ,,\e.-:.1.;e ho\\ ;nuch IS::l normJ.! lact<.:.ting d~ury cO\\ '1 Please mentlon the t\gUrt::----- BIr.-

Ho\\ m::my a01mals h3\'e you culled on thl::' farm in the last II I year---- --: ii :! years------- 1:1 

:; - 5 ye:.lrs------ --" Please menuon the number. (to be checked for those \\'ith records). 

Out of the said number of culls. ho\\ many cows were culled due [Q mastitis: Please me::'!!O;1 

number------

H0\\ mu.:h are yvLl pJ.!d ror <.i c\.llle~ :0\\" Please mention the figure----- R;rr 

III', Yererina riansfDrug shops 

Ho\\ much do you charge per tre3tment when you go out Plea..:.e mcnt:on figu.-e------­

Ho\\ many tJrne" do you tre3t a C:l..<;;e of mastitis') 

;... 1. On:e-----

C I, Thrlce-----

d , FI\e more urnes------

\\'hat is. used for treating mastitis on :hlS farm? 

a :.:othlng-------

hi Intramammary tubes-----

c" Parenteral antibiotics - cortlcosterolds------

d l. Lugols iodme----- ­

e Other \speclf) )------

In case you have [Q use intra mamr_1ary tubes ho\\ man\ do you use on an affected quarter:' 

Please mention number-------

If you supplement IntraffiJ.ffimanes with parenteral antibioucs. ho\\ much do you charge per 

co\\ ) Please r:lention figure for O\yletracychne---- Pen and ~[rep- - - AmoxiccIllin--- · other-----
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App e nd i:.. 7.~: Farm s ub - c lini c al m as titi s pr e ' al e n ce 
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Appendix 7.6: S ummary quart e r s C '\IT scores 

I LF C\ IT Scores 

0 ;;; 230 

1= 17 

2 = 23 

3 = 2..+ 

-I = 51 

9 = IS 

Total = 363 

, LR C\[T scores 

o :;;: ..,.,-
I = 17 

1. = 1 i 

3 = 17 

9 = 26 

Total = 363 

RF C'\IT sco,-cs 

3 ;;: 32 

-+ ;: 55 

9 = IS 

Total =363 

RR CMT scores 

0 =233 

I = 1-1 

2 = II 

3 = 28 

-I- = 52 

9 = 25 

Tota l = 363 

0 
0 
0 

1.69 
0.1 18 

0 
0 
0 

-.69 
5.:;S 

o.:m 

* C'\ IT scores O. 1. 2, 3\ -1- , and 9 represent negat ive . trace, 1+, 2+. 3+ and blind/clini ca l 

mastitic quarter . 

C-' IT score 3+ = 207 quarters. C;\IT score 2+ = 111 <Iuarters C.\ [T sco re, 1+ = 70 quarters 

and C'\ IT score trace = 60 quarters. 
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