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ABSTRA CT 

This study was c:mied out with the primary objective of determining pre\'nience of failure of 

passive transfer of antibodies (FPTA ) in dairy cJlve!) 10 Holetta area. Central Highlands of 

Ethiopia .. Other objectl\-es \\ ere !O determine rela[Jon:;.hip~ of some management practices 

with morbIdity and monalH~ e\'enl~. and identifying constraints of dairy calf management and 

heallh in thi~ area. The study period \\'a~ 5 months in\olving 28 7 calves. 218 of them were 

born dunng thi~ period The c::llves were from 3 different production svqem ... In the <;[Ud~ 

area. Market oriented specialised dairy prOduction system (.\10SDP), mixed crop livestock 

production system (;>'ICLP) and Holeutl Agricultural Research Center 1I iARe J. To derermint: 

FPTA. ZinC sulphate lUrbidity tests (ZSTTl was performed on 189 serum sample~. A 

strucrured questionnaire was :.ldminrstered to -1-S farms. Cah'e!) were climcally examined 

regularl~. whole blood samples from sick calves were examined for trypanosomes. bubest:l5. 

lln<:lplasma ~d thelleri<:l. Egg count per gr3.m (EPG ) was done to determine the level of 

Iniestations of gastrointestinal parasites. Active data on man<lgement factors were coilectd 

from 38 f:lfm~ that pamclpated in thiS stud~. 

The status of p2.ssive transfer W3( first ci:l.ssified as normal (>16mg/mJ) pJrtla] failure /s­

l6mg/ml), and complete failure «Smg/ml). and later dlchotomi5ed Into failure « 16mg/ml) 

and normal. Cruje FPTA wa::. 3~SC (Fishers' exact p>O.OS). FPTA \,as 35.So/c for calves from 

HARe. 37.2% for calves from MOSDP. and 18 0'c for cahe!) from \.lCLP. But this was not 

significantly different among production systems (Fishers' exact p>O.05). FPT.A was 

significantly different by farm size. birth season. and dam parity (Fishers ' exact p<O.OS). It 

was higher In large farms (35.8% vs 5.9'70 in medium farms and 19.2 % in small farms). It 

was 39. I o/c in calves born during dry season and 2S.8% in calves born during wei season. And 

it was 51.2% in calves of heifers and 27 90 in calves from dams of more than one parity. FPTA 

was Significantly associated with weaning weight. 85.7% of calves: \\ith failure had below 

average weaning weight. 

.Y!orbidity outcomes considered were diarrhoea (scours, gastroenteritis), pneumonia, skin 

diseases. eye infections, navel infections, urogenital diseases. and debility. Scours was !he 

leading. cause of morbidity in all production systems and \\'as highest in i\IOSDP farms. 

51.7'7" (Fishers exact p<O.05). Skin diseases. eye infections, and debiilty were also 

s igniiicantl~ associmed with production systems. ). Iorbidity of skin disea<.;es \Va<; hIghest In 

HARe (l-1-.6C'o), eye infection was highest in YlOSDP (7.3'7c) . and debility highest in )' lCLP 

VIII 



131C"c). Bod~ condllion score (BCS) at 1 month of agl! and Jt '.' month.~ of age were 

~Ignificantl~ difierenl (KruskJI \Y~l!1l~ p<O.051. BCS at 1 month (medi~:; ~C'orc 5 \\:.!.~ ktter 

than Ihat at 3 monlh~ (median score .1 ). :\0 blood par<lsites were "een in ,ample" Iha, were 

exammed. EPG of 97 s<lmples re\'ealed prevalence of endohelmlnths at 32CT,. Pre\'alence of 

endohclmtnths \\:as not significantly different among productlon systems (FIshers' exact 

p>O.05). 

Crude calf mortalit~ in the fir~1 3 months was i-l.JCTr. \!ort<llity rate \\as found to be highest 

in \\OSDP (!3.9SC). The dIfferences between pfCldu,:-:icm "yqems \\ere ;o;lgnificant FIshers' 

exact p<O.05). 

Risk factors of r7lorbidit~ and mortality (odds rallo >!. p<O.!) were pJSSIYC antibody statu~. 

cleanliness of animals . amount of manure. mixing with animals of other herds. water source. 

colostrum feeding practices. cal\'ing assistance. fa rm size and productlon systems. 

Inadequate routine management practices. inadequate acce<;s to water. poor feed resource.'., 

poor disease pre\,entlon control and management strategies. inadequate housing and lack of 

record keeping were some of the factors identified to limit prodUCUnl) and health of calves III 

this area. 



As reported by \\'mrock intern~ltionaJ (199~). high populmion growth and urbanisflllon has led 

to:m mcreasing unsatisfied demand for food. Penurban agriculture plays a big role: in meeting 

thb demilnd for food There i~ e\'ldence of spati<ll growth and economlL import,lOce of urban 

agnc!.liwre In general and speclficall~ livestock produCIlon m panicular If1 man~ Afncan 

ciue.;; :1Od caonals (~dosha , 1991: ShapIro el af. 1992, .:'-1J."\well. 199...1, Baah, \99..1 In HolettJ 

:lrea [here are 3 defined l!\estock production systems. namely. mn,ed crop Ii\ e ... !Od: 

produCIlon system t.:'-lCLP). market oriented speclallsed dil!r~ producllon (.:'- lOSDPI. and 

uro.lr: ji.ll~~ produc:ior: system CDP). 

:-'!anJ:emem of c:-llves has marked mfluences on their heJ.hh. su:"\]\"" J.nd ,..Iter product!\I:'\ - . 
There are many management practises known to affect calf surV1\·al These mdurie nUlnuona: 

<;iJtus and health of the dams ::It the time of panurluon. ca1\"ing dlfilcuhies (dysto':la" . feedJni 

0 :· .:olosrrum. management of mfectious diseases m the en\lronment. '::lllor;;: of personne. 

managmg the G.h·::"". feedmg :lOd housing \\'Jltr.e:--Toew":!: a. f !0''5.:- A .. rc:"' l.. -:~.:!;..,\ He:ur 

[remmem are smilar. bm [he magnitudes of herd problems differ. So wh:.:!.t most fanm do no: 

b\·e In common IS the selecllon and quality of facliuies. personnel. ther.lpemic regImens, 

nutntional programs. preventive measures. and degree 10 which protocol !s adhered. All [he~e 

factors are under (he control of manageme nt. Therefore it is important to identify managemen: 

practic;:;s that are deleterious to the enterprise especially those that influence ris k of calfnood 

morbidit~ and :nortalny. With good management, mortality in li\·e born calves less than I 

month can be reduced to below 3C""c (Donovan and Braun, 198- J .. .l,.s reported by Kertz ( 19r j, 

dairy calf mortality could best be minimised by a comprehensl\·e management program tha: 

IS follo\\ed stringemly. Ca1fhood morbidity and mortah ty are multifactorial comple~. 

equations and are a constraint to sustainable livestock production. Ri.;;k facto rs 10 monality 

and morbidity can be grouped as farm and animal le\'el fisk factors. Fann le\'e\ risk faclors 

include farm size. housmg, management policy. feeding and nutrition. preveml\·e medicine, 

navel treatmen t and perinatal care. Calf level factors include breed . sex. a£e. and birth wei!2ht . - -
\Gltau el af .. 199...1 ). 

As reported by Brenner and Cnger-Waron (19961. morbid!!~ :lnd mon::IIHY of calves cause 

""Ieflous economic losses to farmers and have d!rect effeCls on herd replacemenl progrJ.mmes 

Furthermore calfhood morbidity also ad\erseh affects the survivorship and O\C <til 



proJuct]\ il~ perfomance of a herd ( Bntne~ e( al .. 198·h It IS reported by \I:.lrll n ef (11 (1 Q-5 . 

th~ll It afIeCt~ rut:;:, of weIght g.un and day ... to fir"t cah 109 ( S!Inens~n. !9S~:!. \\":.dmer-Toew:o. 

I!( al. 1986b: Correa ef al.. 1988), Mortality lead~ to loss of genetic matenal, for herd 

replacements. 

One key faclor known to affect the heal th and sur\'ival of cah'es is the managemcnt of 

colostrum. Cahes are born Jgammaglobulinemlc and mt:Jke of liberal qu~mtjtle" of good 

qual!ty colostrum \\!lhin u few hours after birth is essential for initial protection agJins! 

infec!!on challenges. Colostral immunoglobulin:. absorbed provide protection agaIn:.! 

~ystenllc mfections. Colostral immunoglobulins absorbed after closure remain in the lumen of 

the inlesune and provide local or lactogenic Immunity. ThiS is particularly importam for 

protection agam~t rotJVlruses and coronu\'iruse, that caU~e dlarrhoe3 In cal\e~ a f('\\ d:l~s 

after birth (Heath ]992). Correct management of calves require th:n ne\~ born cah'e;.; .'ihould 

be fed 10 to 15 C;C of body weight With co lostrum within the first 12 hours of life tHeath. 

1992). Colostr31 immunoglobulins decline rapidly ~ to :. days J.f1~r parturition PJ.niJ.l or 

complete failure of transfer of antibodi~s is a major determinant of liJ.bility to neonJ.tal 

dlseJ.se and mortality 10 calves (Gay ef al.. 1988. Odde. 1988). And It is reported that opum:ll 

transfer of pJ.ssi\'e immunny maXimises health and gro\\[h in c;.thc!> (Qulgi~~ cf crl .. 1995 

Calve .... With lo\', PussI\'e ImffiuOity are at n~k of dlJrrnoc<.l and re::,plr.Jtur~ J,~(..;.'>(" \Bu~,- . 

1972; DaVidson e{ al .. 1981 ). Passive transfer of colostral antibodico; is affected by formation 

of adequate amounts of concentrated colostrum. adequate immunoglobulins inges!Jon, and 

sys temic immunoglobulin absorption. Other factors that have been associated \\llh acquisiiion 

of maternal immunity by the neonatal calf include presence of the dam. method of colostral 

feeding. season . age of the dam. and environmental conditions experienced by the neonate 

(~10hammed e{ al. 1991). Goals of transfer of passive immunoglobulins is to have 80 ~c 

calves with serum immunoglobulins more than 5.5 mg/dL 

As reponed by i\'lohammed e{ {II. (1991). immunoglobulin content of colostrum is influenced 

by maternJ.l age. parity, breed, nutritional st:ltus . premature parturition. premature lactation or 

premilklng. time elapsed after parturition and colostral handling factors. The calf should 

ingest SO to 100g of immunoglobulins, and to achieve this requi res a healthy and willing 

mother with acceptable teat and udder conformation, a strong healthy neonate. and a good 

maternal - neonatal bond (Ald ridge el al .. 1992). Systemic absorption of immunoglobulins 

occurs within the first ~~ hours of birth. This is a function of specialised ceUs 10 the jejenum 

and Ileum. Se\'era] tests are available to detect failure of passive transfer of antibodies (FPTA) 

in calve:.. TheSe tests JS reponed by Garry el (II (1993) include. zinc suJph:ue and sodIUm 



sulprme !Urbid:t~ lest. ev~lu.:l.tIon of tot::!.1 serum prolem, by a refrac~romeir~. quz.nu:;.!t!c:: 0: 

,;,erum IgG 1 concemr:uion b~ rJdl..,j Immunodiffusiorl. ;lnd a commer'::J!!~ a\·~!b.bi:: ~e:-J" 

glut.J.rJ.ldehyde ::oagub.uon test Other tests thai re~l!!re speclali"ed !abo ~Jtorie" l!":~·l'h.:e 

Immunorurbldometry. agar gel Immunodiffusion (AG ID /. serum prOiem electrophoresis. and 

enz\me-hnked Immunosorbent assay !ELIS.A ). As reponed by Garry ef al 11993,. all these 

techniques In a practJcal seltlng should be vie\\ed as :lpproxirnation:- [mmunoglobul!n 

concenlr.l.Iion Jllhough Important j<; only one contriburo:- to calfs dl.'-e~se resl"t.ln.:e Th~!"": .;:-e 

a150 non-lmmun0globulm defence mechanisms. 

resiSlance and degree of disease challenge. Therefore assessment of other risk factors should 

be done. In Ethiopia and mher .A.fncan countries. IImne': pubilshea mal.enals Jre 3.\ allab!:? on 

feecmg c· colostrum JS .. r. lrr:p0i:J.nt aspect of calf management ;.tnd mher ':5s0C1Jted nsk 

facrors. \Iundubaya el al. (1998 reponed that factors limiting productl\'ity In small holde~ 

fil:"mm; J.re.lS of Zimbabwe were rugh COStS of cali mea!. poor feed resources dunng dr~ 

"e:.l.:;on. bel; of koo\\ ledge of calf re:lr1og. disease. ;:md mappropn;lte hou,>!""":,;. ~esru ! 993 

reponed iha: madequate Intake of colostrum, pneumoma and scours \\ ere {he ponci;:h.:! ..::auses 

af mondj[~ at Adanumlu Llvestoc.- Research Cemei. Ethiopil He reponed man;.t:I:~ of 

i -.5~c \\ nhm tht i!rst 6 months of life 

ThiS sway. which \';as conducted withm a radius of 15 kilometres from Halena tawn. W.1S 

de:>lgned with the following objecti\es; 

r To determine prevalence of failure of transfer of passive antibodies In [he study :.1feas 

using Zmc sulphate turbidity les: 

r To determme relallonship oi management practices \\ Ith morbldny dnd mortality eYents 1:1 

calves In the dlfferem production systems of this area. 

r Identify some of the constraints related to dairy ca1i management and hea.lth In urban and 

pen urban locations in the study area. 
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" LI T ERA T l' R ERE" I E \\ ' 

1 . 1. G r o \\in g imp o rtanc e and s cop e o f p e riurban / urh a n 
li,"es l oc k a g ricultur e 

.4." reponed b:;. SmHi1 and Ola!oku ( 1998 J. imponam roles of peflurban agncuhure tnclud:::G 

prOV!Slon of employment and income to the unemployed or 10\\ -income urban famiiles. [t 

proqdes supplemenrary income for the employed poorly paid and middle class urbar 

dwellers . and food security of urban households. It reduces the gap bel\\een demand 01 

li\'eslOck products in the city and suppJ) from rural ar.::as. For the more Intensive well to do 

farmers. It is a source of commercial and economic activities. The rapid gw\\"th of [he "ector 

can be attflbuted to urbanisation. which has led w a rapid increase in food demand and chang~ 

In food hab its. Another factor is economic impoverishmem in m::lOy African coumne::" whicr_ 

dras[Jcally lowered income and purchasing power of many urban households. Mam 

households were forced to respond by engaging in urban farming [0 diver,iiy sources of 

!Ocome a:ld Improve f.J.mii~ nutnuon. E\ Idence of r:.tpid growth of this sector In many Airicar 

CHles has been reported in se\-erai studies ( :Vl osha. 1991. \l:J.xwelL 199.1: Bnuh. 199.1: GeL.! 

199~. Lee-Smith and \lemon 199-1-

1.\ . 1 Crb:.ln I P eri urban live s t oc k agr i c ultur e pr ud u ction 
syste m s 

Smith and Olalol.:u (1998) reported that this sectOr usually comprises of conventional animals 

like cattle for milk . small ruminants and pigs for meat. poultry fo r eggs and meat. Others like 

rabbits and snails are becoming popular in some situmions. Basically the production system~ 

can be classified as commercial or subsistent. The primary concerns of a subsistent system are 

mainly to meet family needs with little or no commercial exchanges. Linle is done on feeding 

and healthcare in these systems. T he animals fend for themselves. Sometimes they benefi l 

from household kitchen wastes as and when a\'ailable. Performance remains poor and 

mortality is hIgh in such a system. In a commercial production syslem, the primary purpose is 

10 raise animals/ammal products to generate income. Depending on their sizes. such 

commercial emerprises can be small holders or large-scale emerprises. 

According to Smith and Olaloku (1998) . the main characteristics of dairy production units in 

Addis Ababa ar~ large-scale production farms with herd s izes of more than 1-+ crossbred cows 

dnd milk vield a\eraglOg 3505 litres/lactation/cow. Whi le small -scale producers have an 



:l\er:H:!e of ~ crossbred animals \'i eldin2 ao i1\"era£e of 1808 !nresJlactatJon ico\'.. ~Ian', 
~ . - -

de~cnption ... of typical smallholder urban and penu~ban commercially oriented livestock 

production systems in African citiec; haw been madr;! (Debr3.h. Iq93: Ba3.h. 199·L StJ.d.l Jn d 

Sh:lpiro. 199-\ ~ 

2.1 .2 . Co n s tr a int s in u r b a n J p c ri u rb all d a iry product i on 

A:- reported by many authors (Shapiro el 01 .. 199::: Debrah. 1993: Smith. 1993: Staal and 

Shapiro. 199-\), in all the periurban/urban dairy production system!). performance IS noi. 

optimal. especillly in Africa. ThiS is because of technical. instirurion3.1. and policy rel:ned 

constraints 

Technical constraints include factors like limited milk production potential of local genotypes. 

se.:lsonal quantltaHVe and qualitative feed shortage!.. and poor management :lnd heillth C:lre 

instJlution:J.i constraints like a weak infrastructure base and poor suppon services have been 

shown to 3.dverse!y affect output and economic retum ... of d:J.iry umts. [nadequ:n::: 

mfrastructure s"Jch as poor feeder roads, unreli3.ble power supply. lOefricient cooling and 

processlOg cap<!clly can discourage production and re:.ult In econOfn ll: lo!)..;e ... I Shapi ro u cli.. 

1992. InstilU ti onal support "eryices like credit fJcil!ti ('~. ileal::--, de:J\cr) . Input :. upply :.mJ 

distribution, and technical advisory services are of cruCial importance to the successfu l 

management of peri·urban dalry units (Smith and Olaloku. 1998 ). Ties between extenSiOn 

sen ices and research institutions that gene rate new agricultural technologies are weak and 

thus the two way communication between the farmers and research workers is poorly 

developed in most countries (Winrock. 1992). 

As reponed by Shapouri and Rosen (1992). Staal and Shapiro (199-\ ). government policies 

playa crucial role in livestock production and therefore not only affect economjc environment 

but also directly affects production. marketing, consumption and external trade in livestock 

products. Such policy issues as foreign exchange. dairy import . and commodity price policies 

may constraint or promote the dairy industry perfomance. 

5 



2.2. General aspects of dairy calf management 

He.UIl ( J 992) reponed that facilitje~ for raising cal\'e~ include SllfftClcnt space. 

accOmmOdJllon. and utensils. And tllis is determined by size of breedmg herd (cowS and 

heifers). durallon of breeding season, number of caJves to be raised . system of raising the 

calves and age ::It which the calves are to be weaned. As described by Goodger ::lnd Theodore 

(1986), the major goals of calf management are: build up at the calf immune :-y'-tem as S(l(ln 

as possible. reduce stress ::lnd b::lcterial challenges to the calf, provide adequate nutntion. 

provide timely and adequate treatment of diseases . .\bny dairy farmers lack systemmi..: 

knowled2e of factors vital to !wod calf mana2emenl. And mam studies have shown that the - - - ~ 

le\'el of management has a profound effect on mortality and morbidity (Jenny. el al., 

1981:\\"altner·Toews el a/.. 1986afol. The overall goal is to raise healthy young stock for 

replacement and meat production. The replacement stocks should be ready to breed at 14-16 

months, and mcnality among newborn reduced to less than j 'K (Hanis and Shearer. 1992). 

Inform:J.uon is osailable how to achIeve these goals. but it is usually man3gemem effom th:.l1 

appear inconslSlent and haphazard. Starting dairy calves alive and he:llthy begl!ls with the 

maternity area . .\Iaternit)' area should be well bedded and dry. The caJving environment 

should reduce exposure of the cows and newborn cal yes to infectiOUs disease orgo.lllsms. And 

CO\\S at or near calving should be separated and observed frequent ly (Harn:-. Jnd Shearer. 

1992). The calf should be immediately pro\'ided good quality colostrum. kept clean . dr~ ::md 

comfort:J.ble (Bailey, 1998). 

Quigley COOl) reports that if ~'OU pay attention to calves In the first day. you will have 

happier. healthier. and heavier calves. 

2.3, M o rbidity and mortality in ca l ve s 

Calfuood morbidity is known to affect the longevity and productivity performance of a herd 

(Britney el al .. 1984). Most studies on morbidity in calves are done in temperate climates. 

Such results can not be extrapolated to tropical areas where climate. environment and 

management factors are quite different. Data on morbidity are quite unreliable because it 

depends on the ?roducers' clinical diagnosis. whether the animal IS treated by n vet and on the 

tendency of the producer to record every illness (Radostits el a/., 2000). Morbidity rates vary 

quite a lot and many studies have been done to describe morbidity rates (Waltner-Toews e( al . 

1986a.b,c.d; Curtis er al., 1988a.b : Sivula er al., 1996: Virtala el (II., 1996). A study by 

Waltner-Toews e( 01. (\ 986c), found 10% of calves were treated for diarrhoea and 2jC'c tre:J.ted 
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for pneumonia bel\veen birth and weaning. ,, 'hile a slUdy done b~' Gitau el af. (199-1-) found 

crude morbidity rate to be ~6.6'7"c with di:lrrhoen as the most common cau"c of morbidity. 

!v!ortahty le:lds to economic loss in present value of the calf. loss of genetic materials from the 

calf tor herd Impro\"ement. Factors known to inlluence early mortality in cahes are herd size. 

se:lson. aspects of housing. colostrum immunity. colostrum feeding management. time or 

separation from dam. navel treatment and herdsman (W3ltner~Toe\\"s ell/f.. 1986a.b: Snub 0,;.': 

01.. 1996). Data on calf mortality vary a lot. A variation of between I to 30£1" from bmh w 

weamng h~ been reported (Curt is et al .. 19883). An averuge mortality of 5 to lO£fc is 

commonly reponed (Collar. 2000). But higher losses of .50-60<K haw been reported. although 

such losses are now few due to improvement of management practises (:\Iartin ef al .. 1975J. 

In :I recent ~tud~ by the Cnited States Depanment of Agnculture (CSDA) repon~d 

preweaning mO:1ality of calves born alive was 8. -l- % and after weaning 2.2%. However in 

well-mana!:!"ed dairv herds. mOrtalliv in calves should not exceed 5%. Accordin ~ 10 Rov _ _ J _ • 

(1980). If abortions are excluded. calf mortality can be divided as perinatal mortality (still 

birth at ~70 daY!I of gestation and mortality during first ~..;. hours of Jj\·el. neonat:ll morta.lit~ 

(death occurring between 2-l- hour!l and 28 days of life). older calf mortality (de:!lh occurnng 

>:!S days!. 

2.3.1. Causes of m o rtality and m o rbid i ty in c:ll\ es 

2.3.1. 1. Ab o rti ons s t i l l bir t hs a nd co n ge nit a l defect s 

This is reported 10 account for approximately 2 to 3% calf mortality. And some infectious 

causes of abortions are known to be brucellosis. leptospirosis. /v/ycoplasma bo\'is group I 

Xeospora canili/ml, (Smyth el al., 1999: Hum el al., 2000: Bacsadi el al .. 2001; Cavirani el 

01 .. 2oot; Cortez el 01 .• 2001). Also intrapartum hypoxemia caused by prolonged parturition 

or wrong calving assistance. and inherited and non inherited congenital defects. 

; .3 .1.2. Ca l f uiarr h oea a nd gast r oe ll teriti s 

Acute diarrhoea is known to cause about 75% of the mortality in dairy calves under 3 weeks 

(Radostits el al. :WOO)_ The most common causes are enterotoxigenic £. coli in the first 3-5 

d:lYs of life: rOlJvirus in 7-S days, coronavirus in 7-15 days. COpfosporidiulII spp_ln 15·35 

days. Sa/lllamf}a spp . In several weeks. and coccidia in cah'es less than 3 weeks. In Et hiopia. 

AbrJham el al. (199~) found that the majority of diarrhoea occurred in the first 5 weeks of 

life. Coronavirus was the major cause of neonatal diarrhoea (38.9%) in the herds studIed. 
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followed 0\ rmavirus with a prevalence of 16. 7~. and £ coli with I LI C:C, He did not delect 

CI~\plOsporidia spp, and Salmol1ella spp, 

Helminthic !2astroenteritis usuallv occurs in calves from ~ months of age and those raised 00 - . 

pastures, Common causes include Trichosll'ollgyllis sPP" o.wel'lagia spp., Xema/odirw: spp 

BIllIOS!OI1lIlI1l phlebolOf1111111. and Hemol/chus cOlltortlls {Radoslits. (!t ai. (2000 ). 

Endohelminths In young animals are responsible for severe changes In the entenc mucosa 

re,ulting in failure in absorption. and concomitant malnutrition (Hdrchner. 1990), Rub.nn:::­

Akiki ( 19941 reported the age grour of 4-::~1 months as the most susceptible to g:.s:ro 

intestinal parasites. Another study by Tekdek and Ogunsusi (1987) reported a high diarrhoe<l 

rate of S l.sr" i:1 young calves IOfec ted with Toxocara spp. BUI Strongyloides were not 

associated with di<UThoea. in Bangladesh 52Cfo of all diseases in calves were diagnosed as 

gastroenteritis with overall prevalence of gastrointestinal parasites estimated at 74 r " (Debna.th 

el al .. 1990). 

2.3.1.3. R es pirat o ry diseases 

Respiratory disease is a known complex caused by many factors such as housmg. \\eather. 

and infectious agents, Enzootic pneumonia occurs pnmarily in hou<;,ed coh es over ~ momi1<: 

old. It accounts for about 15% of calf mortality from birth IO 6 months of age (Gunn. 1995). 

Infectious <'gents causing respiratory diseases include viruses ego Bovine respiratory sYllcytial 

I'irus parainjlllen:a 3 virus, bovil1e viral diarrhea \'irus, Dorine helpes \'irlls i, bo\'ine 

rhinO\'irus, bovine adenovirus, bovine corOlla virus (l!ttenthal el at.. 1996: Ames. 1997 ): 

bacteria ego Pasteurella haemol)'lica. Haemophilw; SOIl1l1US. and mycoplasma ego M"cop{asma 

dispar, Mycoplasma bo\'!s. (Van~Donkersgoed er ai., 1993). Parasitic pneumonia occurs 

mostly in calves raised on pastures and mainly caused by Dicryocaulus \'iviparous after about 

4-5 months of age (Radostits el aI., 2000). 

2.3.1.-1.. Ot h e r causes of m orta l ity a n d morbi d i t y in calves 

East coast fever. In East Africa. East Coast fever (ECF), a theileriosis caused by Theileria 

pan'a is conSIdered the most important livestock disease, It is transmitted by an Lxodid tick. 

Rhipicephalus appcndiclilarus as the main vec to r. T he disease causes se\ere economic losses 

especially in exotic and cross breeds .. Vl orbidi ty in calves can reach 1001Jc. especially in exotic 

and cross breed r.\!orval el af. . 1992). Indigenous cattle are also at risk especially when they 

are subjected IO intensive tick control or when they are moved from a disease free area to an 



endemic area. lnlensiw ti ck control means that the calves are not exposed to org:mism:io and 

consequentl~ do not develop suffic ient innate iml!lunity. Losses due to ECF in H1digenou~ 

c:m]e arise due to weight loss. poor growth rate. and reduced fertility (;".,,1011 and LohdlOg. 

\98.1 ). In calye~ the highe:st risk group has been reported to be those between the Joge:, of S 

.lnd 16 weeb. (1\ lbassu. 199-l ). In uganda it has been reponed to ki ll up to 30% of indigenom 

calves and up to 100ct of untreated exotic/c ross breed calves (VngeL 1996 ). 

Sutritional di seases. Sub optimal performance due to nutritional inadequac~ is known If: 

calves from birth to 6 months of age. The mag nilUdes of the economic losses incurred are no: 

a,,:.:ilabk became producers rarely monitor calf performance from birth up to several months 

Losses in this category are due to inadequate intake of energy. protein, and vitamins. Also 

post we;llllng unthriftines:s occurs in calves that have been weaned so e;lrl~ ("It'fore .. he\ car 

~onsume adequate dry feed (Hoshimo el at .. 1989: Walsh eI at .. 1993 ). 

"1 . -L R i s k s fa c to r s 0 f m 0 r bid it y and m 0 r t a lit~· InC!l I \. C S 

"1 .-l.1 . Farm I c \·c l factors 

L .. L I.I. .\ l ana gc mcnt p c r so nnel 

There IS a 1m of literature showing a strong relationship between the person caring for and 

feeding calves. and the health and sur\'ivability of calves. Speicher and Hepp ( 1973). found 

that survival was highest when the owners ' wife fed and cared for the calves and survival 

10v ... 'er when hired labour was used. Jenny el al. (198 1) reponed the same Situation. The 

reasons for thiS as were that the owners may be sufficiently motivated to take care of cah'es 

(l\'lanin el Ill.: 1975 ). Another important character of the pe rsonnel managing the calves is 

experience (Hird and Robinson . 1981). with higher mortality reponed in herds managed b~ 

inexperienced managers and low mortality in herds managed by experienced managers. In 

contrast, Gitau el al. ( 1994b) that found that more experienced farmers were having more calf 

health problems and lower weight gains. 
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1.-'- 1.2. Calf nutrition and fc e din g 

To g-et Ihe newborn calf sianed with sufficient passl\·e ImmUOlty requires tllmng of feeding 

colo:;trum in aceqllate qU~lIltit~ and quali ty. Following (olo:.lral fe-eding . dairy cah·e~ may be 

fed whole milk. milk replacers or a combination of these depending on availability. 

pracilcabiltty. preference and economic considerations (Harris and Shearer. 1991). Details of 

nutrielll requirements of cah·es are well presented by the ):ational Research Council (1989 . 

The lngrdienb reqUired ror satl~faclOry growth bemg energy. protem. faI:;. mlllerais. and 

vH:trnins. The a\erage digestible energy requirement for maintenance and gro\\ In is reported 

to be.50 kcaJlkg body weIght and 3 kcaJlgram body weight gain per day. respecti\·ely (_\ ledma 

U t1l'. 1983). .~~'hough there are marked v3riallons reponed on the estimated protein and 

energy requirements of calves. the optimum crude protein levelc; in c.:llf st3rterc; is considerc:d 

lO be about 16C"~. but lower levels of 11C"c have often been assoCla£ed wnh maximum gro\\ th 

response. These requirements are known to be infl uenced by body weight gain, body Size, 

age. diet :md other factors (Jacobson. 1969). 

It I) commonly recommended to feed calves tWo times daily (Roy. 1980: Web:;ter. 1984). Bu: 

some studIes found no differences in morbidity rates in calves fed once a day and those fed 

twice a day (.~ndre\\s and Read. 1983: James· er al .. 198J Feeding roughage;o calves h:l\ 

been reponed to pro\·tde protective effects against diarrhoea from about 28 days of age (Ro~ 

1980 

2.-1.1. 3 . Calf h o u s ing 

The environment of a calf. III addition to adequme nutrition and other health-related 

programmes is known to affect calfs health (Brunni ng-Fann and Kaneene, 1992). Webster 

(198"+) reported thaI. essential em'i ronmental needs of calves are comfort. space, and hygiene. 

The thermal environment. the physical space such as floors and surfaces must be comfortable. 

Many studies have shown the effects of different housing on morbidity and mortality in calves 

(Oxender er al.. 1973: Speicher and Hepp. 1973; Simensen. 198:n DetaIJs of calf houslllg 

requirements and pro\·ision of optimal environment for calves have been described (Anderson 

and Bales, 198-1.. Turnbull. 1980: Bickert and Herdt , 198.5). 

Ie 
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2. ~.\.3. Herd sjze 

:-'bn~ studies ha\e mdicated that as the he rd sIze mcre:\!'le:.. monalllY al:.o mcrt'o."e~ (Hartman 

t>[ ,If 1974: Oxender I!{ al .. 1973: Speicher and Hepp. 1973: Walmer-Toews el (If.. 19S6b: 

\\"elb e{ af .. 199- ). On the contrar~. Jenny el af. (1981) . reponed that as herd size increased 

there calf monality rates dec re:J.sed, Bruning-Fann and Kaneene 199:::). reponed tha: 

confoundmg could have been Ignored in such studie.; and that herd size ShOll!d nO[ have <1 

biological elfect on calf health but rather other farm factors like 0\\ ner attributes or time 

a\'~lIbble tCI abser.-e :lOd C3re far the calves should rather be made responsible. 

2 .~.1.~ . P r c \ e n l iv e tr e atment 

1.1:) common prJctise to vaCCinate dams 2 to 6 weeks pnor to calvJng In developed counmes 

CUrm el al (1988b). found that calves whose dams were vaccinated ag::Ul1s[ E coli were 5 

times less likely to die within 90 days compared with cah'es of dams not vaccinated. 

VaccinatIon helps the cows' immune system to produce specific antibodIes. Ge nerally 

redUCing disease occurrences hy v;J.ccinating dams has Yielded good re<;ults m many studies 

lSnodgrass. 198~: Jones r!f 01.. 1988: Straub and .'vlawhmney. 1988; A.rchambault et al.. 

1988: I. Howe\·er. \\'ahner-Toews e{ af. (1985:. found Ihal the practl~e of \'accln:lting COW'- did 

not pro\'lde pro:ectJon against dlse::J.ses in general and diarrhoeJ 111 particular. The re:J.:-.on 

could be [hat the vaccinated pan of the herd protects the unvacc1l1ated pan or cOI1\'er:sely. th:li 

the unvaccinated part so badly contaminates Ihe whole herd that the vaccinates are 

ove rwhelmed by the microbia! challenge. In a clinical trial. infectl{lU5 bonne rhmOlracheitls 

(LBR) ViruS vaccine apparentl y increased bacte rial colonisation of the upper respiratory Iract 

(Woldehlwet ef af.. 1990). But nothing conclusive was derived from this study. as there were 

no control group of unvaccinated animals. 

Treatment of dams with vitamin.-\. D. and E is known to have a beneficial effect on health 

status of calves (Waltner-Toews el (II .. 1986d). The practise of navel treatment has been 

recommended for quite some lime (Roy. 1980: Goodger and Theodore. 1986). This helps to 

dry the cord and prevent organisms from entering the body. However. Waltner-Toews ef al. 

l1986c) found that as a routine farm policy. navel treatment had no sigOlfican t effect on 

mortality rates. At individual animal level the effects depends on substances used. 
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2 . -J . 2. C;l I r I e " c I f:.l c t o r s 

~lany calf le\ eJ man<lgement fac tors have been described a::. risk factor!>. to pre\\c:lI1lng 

mom.lllY and morbidity. Factors thm have recently been shown by some authors (\\'allner­

Toews el of .. J986b: Cure is e{ al .. 1988b: :-.' lelen el af .. 1989: Wells . ef af.. 1996: :\IX l!f al. 

1998: Sanderso:1 and Dargatz. 2000) included first colost rum feeding method. t!mmg. anc 

volume. Olhers were timing of separation from the dam. calving difficulty and t\\,!!1r.mg 

c:llvlng locatIOn. calf housing . dam parity and health status. n<1\'el treatment. :lnd 

admmistratlon of vaccines and vitamins. 

2.4.2.1. Age o f ca l f 

It IS reponed in many studies that morbidity and mortality is highest in first few weeks of life 

(Waltner-Toews et af .. 1986b; Speicher and Hepp 1973: Jenny ef af .. 1981: \I min ef af .. 

1975) in dairy cah'es. Similar results were observed for beef herds where 39\'[ of calf deaths 

occurred during the first week (:\ticde rmott e{ af .. J99-lJ. Radoslils ef ai. (2000). stated that 

aDoio:omate]\ ijSC of [he monalities of dain' <lnimals occurs under one year of a2:e. But a . . - - ,,~ 

repoI1 from Bangladesh did not reime calf mon;J.lity wilh age (Debnmh ef 0/ .. 1990) .md 

another repor: b:" Gitau e; al (19941 indicilwd th.:n calf monality did not follO\\ agt:: patterr. 

2.-L2.2. Se ~ of Col if 

.'vlortality in male calves is reported in many studies to be higher than in female calves (:\tlulei 

ef til., 1995; Debnath ef af .. 199j: Haile-M ariam el al., 1993). But other studies did not fmd 

significant differences among male and female calves 0.!akatudde. 1994; Rao and i\"ag acenter, 

1980). 

2 ... L2. 3. Br ee d 

Susceptibility to d iseases is often observed to vary between breeds . Taurine breeds and their 

crosses are gener31ly more susceptible to diseases when taken to tropical eli males. T his is 

mainly due to clim:llic . disease Stress and lack of immunity. \1an) studies have shown higher 

mortalities among exotic breeds 3S compared [Q locals (Debnath el al .. 1990: Haiie-)\I ariam ef 

al.. 1993) 
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2,--' , 3, Sea s onal anti c limatic fat'tol' s 

Se\ eral studies haw indicated efJects of se,tsonal changes on monall(~ and morbIdity rmes. 

CUrilS I?I al i 1988:1). reponed Ihal the risks of morbidity was significantly higher In winter 

than in summer. \\'almer-Toews CI al. (1986b) found thal treatment rate" for dIarrhoea and 

pneumonia \\-ere gener:111y lo\\er in spring ;md "ummer th~n in :1utumn and winter. SeJ,-on.1! 

chJnge mclude temperatures. humidity, lighl period ~nd number of ramy dJ~s. Their eff.:c!,­

on cJ.I\'es are felt when management does nO( make adequate pro\'ision for these fBrenner Cl 

al.. 1989: Debnath el al.. 1990). 

2.5. F ee din g o f c o l os tr u m and colo s tral immtlnit~· 

Calves are born J.gammaglobulinemic. The health of newborn calves depends \'ery much on 

lnt..tke of liberal qU<lntllles of good quail[) colostrum \\!lhw a fe\, hours afler birth IRadosllls 

el al .. ~OOO), Tbs is very imponant in building up of the calf immune system. Colostral 

lmmunoglobullm absorbed pro\'ide pratectlon against systemIc mlecuons Colo<;tr~l 

lmmunoglobuhns mgested afIer closures of the imestinal barner remain in the lumen of Ihe 

mleSHne provide local or laclOgenic immunity. ThIS is p:micularly important for prOlecllon 

against rotaviruses and corona\'iruses that cause diarrhoea in c:llves a few days after birth. 

Colostrum also a:IS as a mild laxative that aids in remO\'lng digestive residues from the gut of 

newborn calves. Colostrum is not only an 1mportant source of immunoglobulins but also full 

of nUlrients: \'itamins. minerals. energy and proteins that Ihe calf needs to sun'ive and prosper 

(Quigley. 2001 ). 

Concentration 01 colostral immunoglObulins decline rapidly 2 - 3 days after parturition. 

Partial or complete failure of transfer of antibodies is a major determinant of liability to 

neonatal disease and monali l), in calves (Gay el 01.. 19S9: Odde, 1988: \\"inum and Perino. 

1995: Weaver el al .. 2000). Cal\'es with low passive immunity are at risk of diarrhoea and 

respiratory disease (Boyd, 1972: Davidson e! aI. , 1981), Passive transfer of colostral 

antibodies is affecled by fo rmation of adequate amounts of concentrated colostrum, adequate 

immunoglobulins ingestion. and systemic immunoglobulin ab:iorption (51On ef £ll.. 1979; 

Wea\'er el al.. 1(00). In general. facmrs like age at first feeding. method of feeding, \'olume of 

good qualny colostrum. and seasonal stress affect passi\·e immunity in calves r Heath, 1992). 



1.5.1. F o rmati o n of adequate am o ul1 ts of concentra t ed 
colosu' u m 

IgG IS the predominant colostral Immunoglobulm Concentration of JgG rna\ \an 

considerably among cows. It is reponed to be lo\\'er In first and second parit~ dam)' than in 

later panty dams and also decreases as Ihe volume of colostrum increa~es (Tyler Cl ai., 1999b: 

Wea\'er I!l al .. :2000). These effects can be due to genetics . physiological and/or en\'ironment~t1 

factors. Concenlrmion of colostral Immunoglobulins b determmed b~ maternal factors such ~b 

age. panty. breed. nutrluonal StatuS, length of dry season. premature milking. and udder health 

status (:'lohammed ef ai. (991). Concentration of IgG also depends on the amount of 

colostrum prodL:ced. A\'erage concentratIon reported \'ary between 4S-60g/1nre \\Ith range of 

~O to II ~g fl!tre rPritchet et ai, . 10 91: Quigley c! al.. ! 90 ";'1. Co\\'s e\po:.ed to ~re:l:er number 

of pathogens tend to produce colostrum with greater IgG than cows expo.;ed to fewer 

pal hagen:> Thl5- IS the explanation \\hy older co\\s produce coiostrum with more \gG than 

younger cows, In genera!. colosl.furn produced in large volumes wil! have lower IgG than 

colostrum produced in smaller volumes Writchet el al .. 1991). 

2.5.2. Adequ:lte immunoglobu li ns in gestio n 

Because of concern about colostrum qualtty that varies a 101, It !;; no\\ recommended that a 

calf should be pwn four litres of colostrum in first feedmg (Besser ef a!. 19911. ,--\nj lOis 

should be immediately after birth. as delayed suckling is reported to be a major cause of 

failure of passive transfe r in dairy calves. Many au thors reponed that acquisition of immunity 

by the calf can be compromised by failure o f the calf to ingest or absorb colostrum (McGuire 

el al.. 1976: Odde. 1988: Aldridge el al .. 199"2). Calves that receIve sufficient 

immunoglobulins are known to perform beller rhan calves with insufficient levels (Robison el 

ol .. 1988: DeNise et al.. 1989). inadequate intake and absorption of maternal antibodies has 

been associated with increased risk of disease and death in neonatal calves !Boyd, 197"2: 

Williams and Spooner, 1975: Perino el af.. 1993 ). \Vinum and Perino (1995) reponed that 

calves: with in.adequale igG concentration were at greater risk of preweaning monal!ty, 

neonaral morbidity. and preweaning morbidity. They found and concluded thai passive 

immune statu:> u postpartum 2-1- hours was an imponant determinant of health before and after 

wcaning and \\'<).s indirectly associated with calf growth during the same penod. 

~ I ethod of feeding colostrum has been reported to influence IgG level post suckltng. \\' hilc 

natural suckling is kno\\ n to enhance efficiency of absorptJOn of colostral immunoglobuilns, it 

1S often associated \\ lth failure to achieve adequate transfer of immunoglobulins due to 
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!:13.:iequ.!le mge~tlon (If wlo~tn.m: , Stoll Cf ai J 9 - 9: Be .. :.er e{ a; i 9911. Bu: the ~!iu;.ltIQn 0:-

S y s temi c immunogl o bulin absorption 

II IS reponee. ~hat <;ystem~:ic Imm!Jnogiobulin ab~orp:i(lr. occur'" u~ to 2..1 hl"'lu:-:, ",fte; binh 

BUI maximum 3bsorption ef;:iclenc~ occurs during first 6 to 1:: hours and il Ii> reponed to 

decreOlse b~ SOl( dunng th!:, penod and there may be no absorption a! ::.-; hou:-.. \YnHe. i9S3. 

SmHh. 1996 Rajala and Castren ! 9951 reponed 3 de.:llOe in <;eru~ IfG con ... en!;zllon oi 

2gil. if colostrum was fed at 30 minutes after birth. It is therefore generally adYisable to feed 

QUl;!e~. :001 Timmg of colostr'Jm feedmg IS ImpOflani for 1\\0 ;e3sons.loss of absorptive 

SI:es In the Intestmes and b3cten31 colOnisation of Ihe mleSlmes Quigley. :::OOi Theorie .. 

suggest thtH inte.qin.l.l eplthellal cells lose their abilit~ to absorb imJ.ct mJ.cromolecules after 

..cbout 2.1 ho:..::-s due to m31:.J;3tion of Ihe cells and ,jevelojJme:l: oi the .:e:l:..:!..:!; olgesu\e 

apparams. The digesu\"e enzymes degrade IgG prior [Q degrad:Hion iQUlgley. 2001 

The m!e5:mili [r<:.ct Of the newborn IS sterile at bll1h. Bacterial colomsZluon o:.:curs .1 fe,,- ho~r!'. 

speed closure. rhe;eby reducing [he acqUisition ofpassl\'e Immunity Quigle~. 2001 I. 

2. 6 . F3ilure o f pa ss i\' e tr a nsf e r of c o l os tral immun o gl ob ulin s 

On a\erage, iaibre of u:msfer of passiYe antibodies has been reported [0 range between 15· 

..loce ~lcGulfe and SCOtL 1981). \\'hile failure of passi\'e transfer of antibodies IS a major 

determinant of r.eona!<ll diseases. H IS not rhe sale determinant. There can be no set cut· off 

poim of Circulating immunoglobuhn as this situation Will \'ary according to different farms, 

enqronment. in:-ecrion pressure and d!sease (~pe (Radostits el al .. :WOO). A calfs' nsk of 

contrJctlng mfecilous dIseases that will limit productivity and health is a complex equation 10 

which serum im:uunoglobuims concentr;llion is only one factor G;my er a!. 19931. Figures 

J.re gl\'en as J. guide for example In dairy cahes serum IgG concentration of 500mg dL !S 

associated with ?roteclion ag:i!nst sep!icemic infectlOns Jnd concenirJ.Hons of lOOOmg/dL or 

more are considered adequate to offer Sufficient prOtection in most enYliOnments. ~[Jny 

studies have use:! dlfferen! cut off values (0 determine failure and status of passl\e transfer of 

lmmunoglobuEnslirwln. 19-·1,: Williams and Spooner. 19 "" 5; Be:;;ser el al .. 1991: Wuturn and 
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P;;-rmo. 10 95. Tyl;;-r e/ {1.'. 1996 The CUi off reponed for adequ.!.le i~:J.n:;:f~~ v,ere >SOOmg/d! 

>IOOOmg''j! ::md >:600mg
'
d: Garry I.": (II. \199.3 reponed rh:J.t the concel'; 0: t.:J!t::-e 0: 

rJ,;sl\:! tr:msfer b sound Jne has proH'n useful. t'lut the dl:l.gno"i:. 2!:.C IF 5uhequen, 

r:!':<'Hnmend<":'~lons h;,.\'t be.:n confusmg He reported that It IS Incorrect to JSSUffie [ha~ the 

pt..:bibhed guiMl!nes J.re applicable unde r all management situatlon~ ,md environmental 

conditions. Ho\., e\er. [he gener:!.1 tendenq is to consider < I Omg:' ml as failure 

~. 6 .1 . Diagn os i s of fail ur e o f p3 ss iYe tran sfe r of anlibodies 

l .6. 1.1 . Zinc s ulphate turbidity t es t ( ZS TT ) 

Th!:'> IS the mosl rapid and economical tesl for the dl::!gnos!s of failure of :r~ns7e=- 0; pa"si\"e 

antibodies. j, l:1vol\"es the use of Zinc sulphate solution mixed WHh s.:rum. Zmc sulphate: 

causes globuhns to preclpHate out of solution so [hat [he re:'>u!i can be read dlrect]\' or 

spectrosphoto:T.elr!cally (Bg\·\". 199....l if the optical densJt~ o~' the mlXmre5: lS read b:. 

specuophotometer. the IgG concentration can be read from a standard curyt'. 

in sera with more than .lOOmg/dl of IgG Ihe zinc sulphale pre::lpHG.te~ the !mmunoglobt:!ins 

<:.nd the mixture 1<;' turbid In tOlal failure [he mixtu~e I:' ::Ic:.:tr Tlz:!rd. 199:' Tim:::. 

temperature. arnount of Qissol\·ed carbon diOXide in the zmc sulphate \0IU : 10:1 .• ..I.I10 me ...tffiCt..nl 

0: hemoly!.lS 1:1 [he sampk mOuence the amount of turoidHY :md :he=-e:·,xe Ihi~ \·_:-:.:.3Ie" 

should be controlled {)"kGuire and ScOtL 19821. Howe\er ZSTT hJ~ been assOCiated '.\"It:l 

10\\ speCificity and can lead to ml:'>cJasslflCation of cenatn calves Tvler el al.. 1999J. 

2. 6 .1.2. Sodium s ulphit e 

It is inexpen:)ive. easy to perform and relatiYely accurate (Hopkins el al.. 19S-f1. Sodiuo 

sulphate at J!1 appropriate concentration causes precipitation or sa!tlng out of 

immunogiobuEns similar to that of ZinC sulphate. Amount of turbidilY caused by mte rJ.ctio!l 

between sodium sulphate and Immunoglobulms (}g) are direct!) proponional to amount of Ig 

In ~erum. Pnmanly. a rough approximations of Jg is measured. Three solutions of sodium 

sulphite are ;'Irepared \\ilh distilled water: l..j.~c. 16CC. and ISst. Tes[ results are recorded on a 

O. 1..;..2- . and 3- sCJ.le. Where 0 is equivalent to absence of turbidlt~ tn all 3 tubes. The 1- is 

equivalent to ob:;;;erved tu rbidity using 18CC sodIUm sulphite solunon and ab;;;ence of turbidity 

usmg 16C;-c and J-1ce percent sohulOn. The 2.:... is equl\'alem to observed turbidity using lSec 

..lnd 16~c sodiLm sulphite solution. and 3.;... is equh·alem to observed turbidHY in all tubes cf 

"odium su:phne ~olution .. --\I 1- end pomL the sensd\'lty of sodium sulphne \\-a" 0.S5 J,J 
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1.00':l! a 2 or.3 .... end This was higher than ZinC sulph:lIe eithe r zinc sulphate or refr3clOmetr~ 

(Tyler el (If .. 1996). 

2.6. 1. 3. GIII I:.trald e h yde c o agulation test 

The Llse of a IO"i""c glutaraldehyde reagent which coagulates serum 19 in concentillllon hight::' 

Ih:m 600mg/dl ha~ been proposed. It is inexpensive. fairly easy to perform. and gives a rough 

approximallon 0: 100ai Ig (Garry ef lIf.. 1993). L·nfonunately. It doe" nOI coagulme serum less 

than .. WOmg/dl and gives equivocal results between -I-QQ .. 600mg/dl ( ~lcGulre and Scott. 1982). 

Olhef\\'Jse it can be adapted in serum and used as a field screening tcst to dignose FPT. 

2.6. 1 .4. T Olal pro t ein a ss ay ( r ef r ac t ome try ) 

ThiS procedure measures refractive index of serum. \\ hich is proponionately related to the 

total protein. L'se of refractometry to detect failure of passive transfer (FPTA) assumes that 

the main changes in the total protein of neonatal calf serum are caused by ImmunogJobuhn 

absorption (Sandholm. 1974). It is a very fast field test. very cheap. and very easy to use. It 

pro\Jdes a reusonably accurate assessment of passive transfer status In morihound c.1h·es but <t 

teSt end poim of 5.5g/dL may be preferable in clinically ill calves (Tyler el al.. 19( 9). On a 

he.:llthy. adequately hydrated calf a serum tot.11 protein of 5.3g/dL or greater is associated 

with adequate pnssive transfer (Tyler ef af .. 1996). 

Cnfortunately it is not selective and easilv influenced bv hydration staws of calves and age. 
~ - .. -

and therefore not the best indicator of (g absorbed by the calf (Garry e( af., 1993). In one 

study. it was reported 10 underestimate naturally occuring or added immunoglobulin by one 

third (0'aylor and Kronfeld. 1977). This was attributed to variable fibrinogen content. 

2.6.1.5. Single radial immunodiffu s i on 

As reponed by :v1cGUJre and Scott (1982), this is the most commonly used method to measure 

IgG I. IgGJ. JgA and Ig!'l.l indi\·idual!y. It is a slow laboratory tesl, expensive. [echnically 

dem;lllding. and require practice for accurate use. It is currently used as a gold standard (Garry 

el af.. 1993 J. This procedures requires specific sera to e.1ch Ig prepared in another species. 

Antisera to a single class is incorporated into agar and poured onto plates. Holes are punched 

into agar and the serum 10 he tested is added. Serum proteins diffuse radially from the hole 

and form a circular zone of precipitation. The diameter of the circular zone of precipit<ttlon is 
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proportlonal to the concemration of the !lnmunoglobulin to which the :lntilmmunoglobu:m 

anuserum b directed .\IcGUlre and AdJ.ms. 19S~l. 

2.6.1 ... L Se r um e l ect r ophores i s 

Total lmmllOog.obuhn can be determined by measunng total protem In serum and the 

percentage of Immunoglobulin from electrophoresis of serum on cellulose acetate slnps. It 

c:1o be performed at a commercial Iaboralor~. The test distl!lgUlshes albumm from the 

gJobuhn fractlon of ~;::rum protelOs. Interpretation of the percentage of Immunoglobulins IS 

often subjec{l\·e. otherwise the procedure is reliable (.\1cGuire and Adams, 198~ 1. 

2.6.1.5. Oth e r s 

Commercw.l i::J.tex agglutlO.:uion tests are available for field measurement of IgG Other tests 

available through specialised laboratOries include immunoturbidometry. agar gel 

Immunodiffusio:1 (AGID). and enzyme-linked immunosorbent 3.ssa~ ELISA ). These tests can 

pro\Jde \'ery accur,ue e\"3lu~l.iions of selected protem constituents in serum but afe ;lot read!:y 

applicable In field use (Garry el at'., 1993 ). 

2.6.2. Tre:lfm ent o f failure of p:l ss iv e tran s f er of antibodie s 

Repons (Hopklns e( I)./.. 198.1: \\ 'eaver el al .. ~OOO) indicate Ih,n treating failure of passive 

transfer of antIbodIes lFPTA I can only be economical when FPTA is diagnosed in ca.lves 

before onset of dise3.se. The treatment io\'ol \"es administration of serum or plasma 

imra\'enously or IOtraperitoneally, giving as much colostrum as possible. and administration 

prophylactically of broadspectrum antimicrobials. This should in combination with keeping 

the calves in clean em' ironment with low exposure to infectious p::l.thogens. 
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3. ) I ATERIAL S A:\D )IE T HOD S 

3 .1. Stu d ~' 41. rea a n d product i on sys tem 

This study w;)<;; conducted in Holena are ::! In the Cemf;}] highlands of Eihiopj;J. 3s c 3'E and 

g03'.:\. and an ailitude of ::!-J.OO meters above sea level. The farms Included in this stud\" \Vere 

located within 15 kilometers from Holena town Holetta area IS char3ctensed by mild 

subtropical we;uher. with mmimum and maximum te mperatures ranging from ~ oC [0 gee and 

::!O°C to 27c C respectively. This area experiences a bimodal rainfall pauern with a long fainY 

season from June [0 September. and a short rainy season from !-.larch to April.The vegetation 

conSists of annual legumes nnd perennial grass species. The major crops are wheaL barley. 

lentil::.. leif (Eragroslis lefl and maize. The natural pastu res in the area are predornllnamly 

composed of AndropogoJ/, H.lperrhenia . Trifolillm and some species of the C-,peraceae . 

The production syslem based on a survey carried out in J99::! l93 by ILCA (ILeA. 199.+). were 

mixed crop livestock production (YICLP l. market oriented specialized d~m~ production 

(;-"10SDPl. urban dairy production (UDP). Also included In the study was Holetta 

Agricultural Research Center (HARe). These farms were known to ha\'e pregnant animals. 

3. 2. Study popu l ation 

The study popt.:lation consis ted of 287 calves selected from 38 dairy farms. They were 

crossbreed calves 210 (73.17%). exotic 62 (21.6%). and local 15 (5.23%). Thiny-eight farms 

were selected by stratified random sampling teChnique. Stratification was based on Ihe 

production system from a sampling frame consisting of fa rms that were involved in a 

CoJlaborati\'e Dairy Technology and Cow Traction Project invoJ\'ing Ethiopian Agricul!ural 

Research Organisation (EARO) and International Livestock Research Institute (ILRI). 

The sample sizes were propoI1ionally allocated. The stratified random samples were 

calculated lIs ing methods appropriate to s imple random samples as described by Thrusfield 

(:::000). The followin2 was used: 95% confidence interval with 5% abso lute precision. and 

300'G prevalence 
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The desIred sample sizes \\ere calculated and adjusted according {('l :lpprox!m~\{e s!ze of stua~ 

POr'u::ltlOn lhlng the 101l0\\ln£ formula. 

n = 1.96~ Pexp(l - Pexp\ 

d' 

\\ here. n = required sample sIze 

Pnp = expected pre\·alence 

d = desired absolute precision. 

The formula above is based on an infinitely large population. Since the study population \\a:> 

small then the required s<l.mple was :ldJusted (n"d,) according to the followlOg fOfmuL.L 

n.Jdj = ~ :" "'n)/( :--;-n) 

Where n is "ample size calculated based on an !!1fl!1itel~ large popubtion from formula ab(1\·e 

and:" is the sIze of study population. 

From the above :ormulas. n \\"(1S estImated at 323. and :\ approxlmateJ at 370. So nldr bec2.me 

,-:; and when alJoc:J.!ed proportionately. The minimum sample sizes requIred from the 

d.iffercrH produc[]on systems \,ere c3lculated as follows. 

Holena agricultural research center (HARe) = 9~ 
\iarket onenied mixed crop production (.\-tOSDP) = 42 

.\-lixed crop livestock production (\lCLP) = 37 

Total = 173 

L'DP was not included because according to sampling frame used it would nm be possible to 

get sufficient samples from which meaningful inferences could be made. 

3.3. Study d esign 

The study was :J longitudinal one undertaken over a period of 5 months (1 5th/\ larch/200 I 

15th/August/20DI ). Farm and calf level retrospective data was collected by means of a calf 

record form for calf data (Annex 2) and a well -structured survey questionnaire (Annex 1). 

Farm level data obtained included colostrum feeding programmes. feed supplement. 

assistance at calving. housing. frequency of cleaning calves houses . treatment of sick animals. 

rearing of calves. water source. mixing with other herds. 



Cali Ien!1 datj, mcluded dale ('If blflh . sex. bre;!d . as:' I,,!ance during panurltlon. bmh time. 

blnh season and he:1lth hi:.lOry. Thall" whether the~ \\t:r;! treated agamst dJarrhoe3.~ ( jCour" 01 

gastro-en tenus). pneUmOnt3 (a ny respi rator~ tract disease). skm diseases. debi!!!\'. eye 

dIseases . urogenital diseases and navel illness.. 

3 .4. Que s ti o ll llair es s ur" e ~' 

."'. structu red questiann:llre form was designed and intem,j\-ely re \'iewed by a panel of 10c3.1 

experts who were bmil!ar wllh the production system of the study area. The questlOnnJ.lre 

was pilot tested on se \'eral farms befo re administratiOn. Questionn3.ire ddt a \\ere callecicd 

from~5 fa rms. HARe. I: "ICLP. 3~: MOSDP 3: CD P. 7. 

3 . 5. D a ta c o ll ec ti o n 

3 .5. 1 Ser um s a mpl e s fo r z iIl c s ulph a t e turbidi ty {c s t 

.-\bout 10 ml of blood sample was aseptically collected from each cali that \\'<1:' born during 

the study period. Samples were taken when the calves were bet\\een ~ and 7 days of age. 

Jugular blood samples were obtained in pl::me \'aclllainers. trallsported to the laboratOries . 

al!owed to sIand for 8 hou rs and cent rifuged. Sera was separated the same day if conected in 

the morning. but separmed the ne xt morn ing after keeping in a fridge if taken in the afternoon. 

The sera were slOred at _20DC unti l required fo r zi nc sulphate tu rbidity test. 

3.5. 2. Z in c s ulp h ate turb idit y t es t m e thodol o g y 

According to BgVV/GTZ ( 199~ ) . a solution of 205mg zinc sulphate heptahydrate in I litre of 

distilled wate r was prepared. Prior to the preparat ion the water was boiled for 30 minutes 10 

remove carbon dIoxide . Then the solution was mixed wi th a magnetic slire r. Six mls o f the 

zinc sulphate solution was pipelted into a clean. clear 10mi tes t tube of ident ical size and 

shape, After that 0.1 ml o f test or control serum were added. 

The mixture was shaken well using vortex and incubated at roo m tempe ratu re (20DC) for 1 

hour. Following this . the tu rbidity (absorbance) of standard and test se ra were compared WIth 

that of a sl3.ble chemicnl standard. ,'vTcFarland solut ion. The chemical standard ( ~TcFarland ) 

was prepared according to Bg\'V /GTZ (l99~ ) from Ire solutions of S aCI! and H2S0~ as 

:.hown in Table 3.1. 



Bc!o\\ e:lch standard tub:;: loe corresponding JgG concentration causmg ldenllcJ.1 tUf('lJClty 

\\hen precipimed In the zinc sulph::lte le ~ t is. listed. Th!::- ChemlCJ: stanJ;lrd I~ Slilbk for ...I: 

le.J~ 1 th ree months. as Ii does not undergo biological instabli llies. 

Table 3.1. .\ lcFarb nd turbidiry standard for Zn SO~ tes t (B g \ . \ ., 1 99 -1- ) 

Tube 0.25 0.5 1.0 :::.0 

BaCI, (1',) :~ 1] :::5 50 100 JOO 

H,SQ, (I <;0) [mil 9.975 9 .950 9.900 9 .800 

Corresponding IgG conc. [mg/mI] , 
~ 8 16 -

To f3.cilliate the comparison of turbidi ties Jt was helpful to use the readability of printed te>..t 

behmd the tube as a measure. Interpretation of passive Immunoglobulin Status was aJopted a5 

done by other authors (\ \ 'inurn and Perino. !995 ). Greater than 16rng··ml wa~ considered 

adequ:J.te and therefore normal transfer. 8- l6mglml was marginJI and therefore cons!de;-e ..... 

partial transfer. and <8r.lg/ml was loadequ.:ne and therefore con:' ldere~ :Ji lure For iii..: 

purpos.es of dichotomising passive immune s tatus. partial transfer was considered pmiJ.1 

failure and so marginal category (8-l6mglml ) and failu re calt.'gory « Smglmi ) were both 

considered fai lu~e. Consequently cut off for failu re was put at <16mg/ml. 11 IS reported that 

higher concemr.1tions may be needed to ensure optimal heaJth under condi tions of poor 

sanitation (Tyler et al.. 1996). And Hopkins eI at. l I9S-l) reported {hat zinc sulphate turbidi.y 

tests accuratel\' identified irnrnuno 210bulm levels of 16m!!.lml and above . Basin2 on thl::>. a . ~ - -
decision was made to use the upper limit of category 2. This also allowed some false positives 

to be tolerated olher than false negatives for this study. 

3.5.3 . Bloo d samp les fo r p a ra s i to logy 

About 10 mls of whole blood samples were asept ically obta ined from older calves (>1 month) 

showing clinical signs of sicknesses for investigation of hemoparasites. This was to confirm 

whether hemoparasiles pal1icularly trypanosomes. babesias . anaplasma. and theileria could be 

causing morbidity in this calves after a tentaliYe diagnosis was mJ.de based on c1illlcal signs. 

For examination of whole blood fo r parasites . hepari nised vuc ut aine r tubes were used. Then 

Giemsa staining procedures was followed as described by Shah-Fische r and RalphSay (989). 



3 .:'.-1. Fecal s ample s for helm i nth egg cou nt s 

.AboUl 5 to 10 \!:fl1S of fecal material!-; were collected from the rectum of each c:llf s:lmpled for 

asse~~ment of egg count per gram. The samples' were put in plastic contaIners that \,'ere 

properly labeled wi th date and time of sampling t:lken. Farms \\ere stratified by size. and fecal 

~amples taken randomly especially for large farms with many c:llves in order to avoid 

selec ti on bias. 

;\lc.\!astcr method for egg coun! was performed as described In Crquhan el aI(1992). Three 

grams of fresh faecal matenal was crushed using a pestle and mortar or 3 teaspoonfuls if feces 

were dIarrheic. This was added in ...J.2ml o f water in a plastic container. The mixture was 

~trajned lblng a fine me~h sie\'e (aperture 250 microns. or 100 to I mche:. The filtrate wa~ 

collected agitated and filled In a te"l tube of a\:loUl 15ml capacjt~ and flat bouomed. Then 

centrifuged at J.OOOrpm for J.mins. The supernatant was pou red off. sediment agllated a~d 

tube again filled [Q previous level with floatation soluilon. The tube was inverted 6 urnes. and 

the fluid removed wilh pipette to fill both chambers of ;\ 1c\Olaster sli,k PlpettlOg W;:J.S done 

r<lpldly since the eggs are known to rise quickly in the flotalion flUId. Both chambers of 

;\lc;\lasler were examined under the mIcroscope and [0 get number of eggs ;xr gram tepg , 

ihe [Qu.l number of eggs or larvae coun ted under both etched arc:..! \\:l.) multlplJed b~ 50. A:. 

described by Hansen and Perry (199...J. 1. egg counts per gmm (EPG) \\ ere ranked as follows; 0 

(no eggs) . I for Jight infection (50 - 200 eggs) . 2 moderate infection CWO - 800 eggs ), 3 heavy 

infections (>800 eggs). 

3.5 .6. i\l o ni toring and c lin ical evaluation of c :lI ves 

Each calf in the study was regularly examined after proper identification. Calves entered the 

study when Ihey were less than 3 months, and born during the slUdy period. Physical and 

clinical examinations were done within Ihe fi rst week of life. second week and [hen monthly 

fo r three months as long as they were st ili within slUdy period. Exceptions were those wi th 

serious diseases that warranted closer monitoring and fu rther investigations. it was not 

possible to monitor all calves for three months of life as some were born later during the study 

period. which \\as fixed . A stethoscope was used to take re spiration rate and heartbeat. A 

thermometer [Q take rectal temperatu re. tVlortality and morbidity were recorded accordingly. 

Crude mortality rate (C;\4R J was calculated according to Martin er al. (1987). 

CylR = number of dead ca lves during the period 
number of live born calves during the 3 months 



Imernal lime component of 3 months was used 10 calculate crude morbidny and mortah[~ 

rale~. Although the monilonng pefJod was .5 months. incIdence rec ord~d \\erL' those occur~!Of' 

from blnh to three months. For the purposes of thl~ work pnell1nOOl!l \\";1\ defined :.b an~ 

resplrator~ disease Ihm \\as diagnosed by clinical examination. Diarrhe~1 \\'a:-. defined as 

scours and/or gastroenteritis. E~e infection was defined as any Iype of eye Jlsease. Debility 

\\.:!os any loss In bod~ condition that would make the calf 10 be ~cored between 1-3. Skln 

disease was defined as skin condition that was diagnosed based on clinical examin<1tion 

L"rogenital disea~e was defined based on clinical examination and diagnosI s. :\a\el IIHection 

\\as defined as enlargemem of and/vr signs of pain on palpation of the na\·el. 

.\lorbidJlY rate \\:1S calculated using the following fonnula: 

Morbidity rate =;-':0. new casesl(Average population at risk *internal time component· 

Bod~ condition scores \\ere gl\·en as described by :'\ lcholson and Buuef\\ on h 1%6' for most 

study cahes on ordinal scale rnnglllg between I 10 q I f(lf extreme em:lCla:lf1n ;:nd Q 0r- e<;1·:· 

Because calves were monllored over a period of time. body conditIOn scores \\"en~ gwen three 

limes where feasible. First score \\hen the c:tlf \\":1') one month old. second when it \\:lS ~ 

months old and 3rd when II wa~ 3 month~ old. 

3.5.6. [, :.l lu atio ll of calf mana ge m ent pr:.l.ct i ccs 

In each of the farms management and environmental factors were ranked JCCOrcllOg [Q Lance 

el of. ( J992) as above average (lJ. average en. below a\·erage (31. The followmg faclOrs were 

ranked: c1eanltness of animals. amount of manure. vemilation. degree of crowding and record 

keeping. Records of morbidity of calves were assessed based on the observed clinical signs 

and questionnaires. Furthennore it was recorded whether these conditions were farmer 

diagnosed/treated or vet/animal health assistant diagnosed/treated. 

Aspects of management also looked at were supplemental feeding if provided. \'.hether this 

was based on commercial concentrales or locally available feed resources. Source of Waler for 

the animals and whether they had free access to water or not, and whether calves andlor :ldul! 

animals mix with other herds or not. Other aspects of calf management assessed included 

assistance during calving. management of colostrum, and type of calf housing. For coloslrum 

management. time of separation of calves from dam. and whether colostrum \Vas given to 

other animals andlor humans and ho\\ colostrum was fed to calves. Type of calf housing 

were: whether g~oup pen 1O calf barn. group pen in cow barn. individual pen in calf bilrn. 

individual pen in cow barn or shared facilH\· with adult cattle. shared facilny With other 

animals andlor humans. open fences. 
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3 .6. D:1 t:1 m:l II 3 g C III C n t 3 n d :l n :l 1 ~ . s i s 

The StJlIslical analy::.Js \\'JS done using computer programmes. All the gathered d:lta was 

entered IntO Access 97 database. Descriptive statistics was performed usmg '\IS-Excel 9- and 

Slaw 6.0 (198..+-1999), Levels of significance were tested using Fishers' exact test using Stata 

6.0. Risk factors were determined by logistic regression using Stata 6.0. Bod~ condition 

scores were compared by Kruskal Walli s test using Statgraphics plus 2.1. 



4. R[ S LLT S 

-LI. Qu est i o nnaire data 

The result::. of the questionnaJres rhat were conducted on -1-5 farms and the characterisllcs of the -J.S 

farms are summarised in Table -+.1. Three (6.6%) oflhe farms were large farms, 21 (46.7S"c) were 

medium i;lrms and 21 (46. 7 C;-c) were small farms. From production system pOint of vie\\. 3.1 

-5.50( 1 of the farm~ were from mixed crop livestock production system 0ICLP" 15.6£'1( fro!:! 

urban dairy production system (UD?), 3 (6.7%) from markel oriented specialised production 

system (\ 10SDP) and the remaining 1(2.2%) was Holena agricultural research centre (HARe). 

The most common t:,'pe of calf housing was that calve:'> were round to share I;J'-'dl{~ with other 

animals andlor hUffic:ns (28.9 rc ) . .\tlost farms did not report free a\'ailability of water to calves 

(91 0"c ) and the \\eU was found to be the most common water source (..+6.-,S-c). Eighty four percem 

(8..! 0"c) of farms had crossbreed. 6..+ . ..+S"" had local and only 6.7S""o had pure exotic breeds. 
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Table -L1. Dis tl-ibutioll of the majo," d:\ir~ " farm , ':lriables amon g the 

l-Iol ctt3.200 1 

\-ari:1bll's 

F.lrm ~iH' 
Large 
~\::dilJm 

SmJIl 

Prouuction System 
:>!CLP 
l"DP 
:>IOSDP 
HARe 

T~pe o rho u s ing 

Group p~;"\ In ':Jli barn 
Group pcn In COli. barn 
Ir:Ji\lJu3! pcn In c.llfb:lr:: 
indl\'lciuJ: pcn in COli. b:lfn 
ShJrtng l:ullt~ with adul t cattle 
Sh3nng facih t ~ \\ ith hum:lns andlor other ammals 
Open froup pen 

\\ ;J(cr ;tlCCSS 
Frce 3ccess (YES l 
Frec a.:cess (\'O ) 

\\ ;1\er so urce 
Rllcr 
Well 
Tap/pump 

Breed 
Local bred 
Yes 
\'0 
Cross breeJ 
Yes 
\'0 
E:l.ollc breed 
YeS 
\'0 

Frl'q uenc~ 

(n =..+ j) 

3 

" " 

.' 

10 
3 
.' 

10 
Il 
5 

17 

" 7 

29 
16 

38 
7 

3 
.:12 

Pc rCcllt 

..l6.:­

..l6,6 

'5.5 
15.6 
6.6 

22_~ 

6.7 
6_1 

22.2 
28.9 
III 

8.9 
91.1 

37.8 
..).6.7 
15.5 

6-)..! 
35.6 

8' ~ --
15.5 

6.7 
93,3 

f:l rm ~ in 

MClP= mixed crop livestock product ion. MOSDP= market oriented specialized dairy 

production. CDP= urban dairy producti on, HARe= Holeua Agriculwrai Research Center 



T:.!b!e ·L~ summarize , some of the man3.gemem factors aqlOng produc:lon syqem:-. 

Slgmfic3.nt dl fierence ... fFishers ' exact p<O.05J \,ere seen m sex. dismieCIinf' oi na\':.' . , moc!~ 

of feeding colostrum. time after bmh colostrum \\a, fed, who fed colostrum. and \\'he;he~ 

quanulY of colostrum fed was known. Other factors that were sign ificant \ve re water source 

and water a\·allabilny. 

Table -'-2, Distribution of management facto rs b~' prod uctio n system in Holena, 2001 

Production s\'stelll 
Pr:aclice ,\lCLP ,\ l OSDP l -DP HARC p-~:alul.' 

(n: 3-1) ( n=~) 

:>'!::In:lgement ofc;;he~ b~ se \ 
(n=3) (n= l ) 

Yes 0 I 2 0 _ ut '3 

" .0 3": 6 
C..:h es ffiP:lllg \\ Hh Nner herd .. 
y:;:" '6 , 0 0 III 
:-':0 B 3 3 I 
DIsinfecting nJ.\ el 
Y::~ 2 I 0.008 
;\. 33 5 , 0 
Supplemenr.lry feeding 
Yes 29 , ) I 
;\0 j 3 0 0 0.3 23 

Tre.;:!.lmen: ag.:!lnSi dlse..i~e~ 
Yes .32 5 . I 

" 
, 

2 0 0 O.2S-
\\':lter source 
Rl\er 13 3 I 0 
Well 18 ) 0 0 0.050 
T.lp/pump 3 2 
Free \\ :l!er lcceS5 
Yes I I I 
:-':0 33 6 , 0 o.on 
Time after binh colostrum fed 
<6i1ours II 0 3 I 
6-~ .! hours 0 0 0 O.O!.! 
:\'0[ applicable " 7 0 0 
:>.lode of fe-:ding colostrum 
Imh\'iduall} 3": 7 0 O.UOO 
Pool 0 0 , 
Colostrum takeil by others 
y" 16 , 0 0.7-10 
No 18 5 2 
Who feeds colomum 
O\\iler " ., , 0 0 0.011 
Employee II 5 3 
Quantu\ of colOStrum 
Known 0 I , I 0.000 
t..:n~no .... n ' , ,. 6 0 



Records of tre:J.tment ag:J.inst 6 dise:J.ses and debility by producllon system :J.mon~ farm<: are 

shown in Table -L3 Dl:l.rrhoe:.l and pneUmOnl~1 \\ ere the most frequen tly treated dl~c~:~e'l.. 

Thirty-seven (82.2<c) reponed h:J.ving treated diarrhot':J. nnd pncumonlu. Thi ... \\':1" follo\\ec by 

skin diseases. 16 (3 5.6~c ) . urogenital infections. 10 (21. 2tK ), na\'ellnfectlons 8 (17.8%) and 

debility. 3 (6.7~rl farms. Treatment against na\'e! infecuon and urogenil::!l diseases were 

s ig:nificantl~ differem Ip<0.05) among production s~stt'm. All fanm in )'10SDP and HARC 

reported treatment :J.gainst navel infect ion. (n l\lCLP most farms 30 (91.3C::C) did not report 

treatment against na\'el infection. All farms in il.l0SDP and HARe reponed treating 

urogenllal infectlons. while 29 (85.3o/c) of .'vlCLP farms dId not report treating urogellltal 

diseases. 

T:tble -'-3. Distribution of pre\'ious treatment :tgains t various conditions by produ cti on 
system a mong 45 fa rms in Holetla , 200 I 

Condition Production system 
Co ndition '\Ieu' mp ""DSDP HARe Tool 

(IF~) (~l (fFJ) (fF l) (n"<6) 

DIarrhoea 
Ye~ 2"" ~9 ..! I 6 '85 ..., 3 (100.0' 1 100.0) r (.)~ 21 
:\0 7 (.20.6) I (l-1.3) 0(0.01 0(0.0) 8(17.8) 

Pneumoni:t 
Yo:':s 28182.3) 5 ('I. .. ) 3 (100.0) 1(100.0) 37 (S2.:!) 
No 6 (177) ~ (~8.6) o lO.OJ 0100) S 1'.8) 

Skin dlselses 
Yes II (32.3 ) 2 (2S.6) 2 (66.7) 1(100.0) 1605.6) 
]\0 23 (67.7) 5(7\ .!) \ (33.3) 0(0.0) 29(6J4) 

Debility 
y" 2 (5.9) 0(0.0) 1 (33.3) 0(0.01 3 (6.7) 
\"0 32 (9.U) - (100.0) 2(66.7) 1(100.0) ..;2 (93.3) 

]\a.,.eJ Infection 
Yes ... (S.8) 0(0.0) 3 (100.0) 1 (lOll 01 807.8) 
]\"0 30(91.2) 7 (100.0) 0(0.0) 0(0.0) 3, (S2.2) 

lJrogenitallnfection 
Yes 5 i 1".7) I (1.!.3) 3 ( 100.0) I ( IOO.O) 10 (::!2.:n 
No 29 (S5']) 6 (85.7) 0(0.0) 0(00) 35 (77.8) 

Eye Infection 
y" 9 (26.5) I (I.!.3) 3 (100.0) 1(100.0) I~ (31.1) 
No 25 (73.5) 6 (85.7) 0(0.0) 0(0.0) 31 (68.9) 

~lCLP-y1ixed crop liveslock production.UDP-Crban dairy production .• \1 0SDP_ivlarket 
orienled specialised dai ry. HA RC=Holetta Agricultural Research Centre. 



·L2. Desc ripli o n o f IlI"oduction s ~'s lcm 

-'.2.1 . :\l i x e d Crop Li\e s t o ck Production (;'vl C lP ) 

This s.ystem \\'a5 mainly smJI! holder dominated. Cattle husbandr~ was mainly for tr:1CtlOn 

and milk production. The mixed crop livestock farm~ Included in thi:, stud) had t.:rossb:-ed 

cows or local breeds. .\ lost of the crossbred cows and the complementar) feeding 

mJnagement technologies they adopted \\cre introduced 10 Holella area through <! 

collabor:ni\'e Dairy Technolog) and Cow Traction project lIlVo/\"]ng the Ethiopian 

AgricuhurJI Research Orgamzation (EARO) and the International livestock Research 

lnstltu te (lLRI). In this study 30 crop livestock farms were randomly selected from a 

sampling fr:lome which included ail such f:mm with cros:lbred d,my Jmmab. They had ..In 

a\"er:lge of] t03 crossbred cows. 71 (J-t.7c;r) calves in thi ~ slUd~ were from .\ICLP. Of these 

55 (77o/c) were cross breed and 16 (23C)c) were local breed. 

In this system, livesrock Jnd cereJI production were integrJted. Animals were utilized for 

ploughing. traction. and milk production. The manure was utilized for biofertlliser and t'ueL 

Animals were supplememed with crop by-products for eXJmplc strJ.\\ from Idf. \\ heat ana 

bJ.rle) ! S5.YC of far!l1~ In thi:-. stud)). Anlmab grJ.zcJ on p~:-.lUre 7 to 8 hour~ a day. Th.; 

lactating cowe; were sometimes supplemented with commercial conccntrJ!es, nati\'e hay. crop 

by-products, nough (Gui=olia abyssinica) seed cake, and milling by products . .\-luch of the 

time. the animals grazed together mixed with other herds during the dry season (78.1 7D of 

calves from YlCLP farms in this study). The land was preserved during the long rainy season 

(June to OClober) for haymaking and individual grazing. The animals were supplied with 

water from the river (31.3S:), well (56.2%). and tap/pump (1 1.5%) of the calves from MClP 

farms in this study. In most cases the newborn calves were housed within the SJme house of 

the farmer :lnd family for a period of about 2 months before they were released to graze 

outside with other calves (-t5.3% of calves from ivlCLP farms in thi s study). tn this system, 

more attention was paid to cereal crop production than livestock production. 

-'.2.2 . Mark e t Oriented S peciali s ed Dair\' Production ( ;\IO S DP ) 

The majority of farms in this system had crossbreed. a few with pure exotic, and local breeds 

animals. For the crosses the blood levels were not known. In thi:. <;;tudy 68 (23.7Qc) calves 

were from this system. Animals were grJ.zed and supplemented with a variet\' of feed 
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maten:lb. In most cases commerci::11 supplements were gI ven. Thc most supplementary feed, 

;]\:!ilabie \\ere n<l!ura! h..l~. \\heal br:.m, middlmg !laugh c:!!.;:e GlI/=orIL: (/".\ssim,,,, , clnd 

cotton seed cake 

These farms used stall feedmg ;lnd c:.!l\'e!:. were supplied with water from t.JP 19...l,! C() :lnc 

river 5.9SC . All the .\ IOSDP farms In \'ohed in thIs study pro\ided some kmd of housm,:; for 

the cah-es_ Rainproof corrugaled roof and concrete Iloor \\ere common. Calves were r . .Il"ec 
"epar:lIe;~, ellher at one corner of the house or it separJte c~!If bam. All farms from ,\lOSDP 

system m\'ohed in Ihi" sWdy had a policy of ass!stmg caivinf and ca!n;'s \\ere 13.ker. a\\:1) 

from theIr dams immediately after birt h and · bucket fed. 

-'.1. 3 , C rban Dairy Producti o n ( U DP ) 

ThIS system comprises of farms slIuated within Holena town. The quesuonnaire 5ur\,e\ 

IOvolved - farms from [his system. ~ I ost of the amm<lls were cross breed. The~ used uro 

gr:::lzing: or seiT'j ·zero grazlil2 by the street side and grazing :::It public open field Feed 

:;upplemem:ltlOn Wf!:, <t com:non practise. Depending on ay::titabiln), feed supplemems 

Included natural hay. \\heat bran. middling. nough jGw:oria aiJyssmiw'. coaon seed c:.J.Ke. 

bre'.\ers· \\Jste from h.'::-,"! drink..; and common ·.:It.! ... mmeral siJp?kme!1: .--\ ... ~;:,,~ t. ',\Jl:: 

W:lS limited ar,d ammals were supplied with water from [he riYer or well. Separate calf 

housmg was not common. :\e\\ born calves were managed at one corner of housing space of 

the d:lm. In many cases cahes are kept in the same house where humans In·ed. ~Iost farmers 

10 IhlS system had a policy of assisllng calving. The majority of farmers depended on other 

sources of income. The farms that were ini tially rec ruited from lhis system were dropped 

because we could not get calves. 

-'.2.--" H o le tt a Agricultural R e s e ar c h Ce nter ( HAR C ) 

Because of ilS unique nature HARC was considered a system on its own. The overall 

Objective of the research at lhis centre was to cross European breeds of canle with different 

combinations oi indigenous Zebu from contrasting environmemal and farming condillons. 

livestock :H HARe comprised of crossbreed animals whose levels are known and pure Bor:!.n 

cattle. One hundred founy eight calves in this study were from HARe. Supplementary 

feeding based on commercial concentrates was provided. The animals got water from the 

flyer while grazing and in the even ing lap water. ~ewborn cal\'es were taken Immediately 

after blfih and bucket fed. Cah'es were housed separately in a calf barn made of corrugated 

iron roof and walL The floo! was concrete and SlrJ\', was provided as bedding materiJls. 
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-'.3. Oc s c r iplion of s iudy populat i on 

The study popu:ation consisted of 287 cah'es selected from 38 dairy f::J.rms (Table -'.-l). 

They were crossbreed calves 210 (73.2%). exotic 61 (21.6%), and local 15 (5.2%). One 

hundred fifty six were m.1les (5-1..-''7c) and one hundred thiny one were females (45.6~c). Two 

hundred eighteen (76CC) of the calves were born during the study period and 69 (~4%) befon' 

the study penod. Two hundred and thiny seven (8~C'c) calves wcre born \\ithout assista:1ce 

and moSt calves were born during day (56.5%). Only 71 (25.1%) were born of heifers. 1\tost 

cah'es were from large farms (7-1..6SC). and 52.3C;( of calves were from HARe. While 68 

(23.7%) and 69 (24'7c) were from ),10SDP and i\ lCLP farms respectivcly 



Tabl C' -Loot Dcscripri,'C' va r iables of the s tudy popu13rion in AolC'ua, 2001 

\ ':lri:lble :\umbe" of c:llves Percentage of calves 
( n~287) 

B,-ced 

Exotic 62 21.6 
Cross 210 73.~ 
Local 15 5.2 

Sex 
). iJ.les 156 5-+.4 
Females 131 45.6 

Assis ta nce :l t bi rth 
Assisted 46 16.0 
:\Ot asslstc.d "-_0 I 82.0 
)...tissing informmi::m 4 14 

Birt h time 
Dav 121 56.5 
:\ight 93 43.5 

Birth seaso n 
\\'et liS 41 I 

Dr,' 169 58.9 

Da m pari ty 
On, 72 25.1 
More than one 215 74.9 

Farm s ize 
Large 214 74.6 
)..ledium 41 14.3 
Small '? 0 _ 1l.2 

Produ ction system 
~1CLP 69 24.0 
~IOSDP 68 13.7 
HARC 150 -? ' :L,-, 

-L-L Ra n king of manage m ent fac t ors 

Table -+.5 shows variables that that were ranked across the study calves by production system. 

All the factors conside red here were highly significant among production system 

(Fishers'exact p-value;::O.OOO). Among :'-.lC LP fanns of cleanliness of animals and record 

keeplOg' was below average, 69.0'.'"'0 and 98.6'.'"'0 respectively. \\" hile the amount of manure. 



do::gre:e of crowding, and \enul:lI!on was average. They were 59.~'7(. 67.6S-c. and 69S'c of the 

calws In \ ICLP respeclJ\'el~ 

Table -L5, Ranks of some man:lgement nll"iables among th e study calHs by production 
system 

\ "::triable Production system 
)'ICLP(SC) i'vlOS DP('.""'"c ) HARC(<;,,) P-value 

(\"=71 ) ()i=6S , C'<=l-l-S l 
Cle:ln li ness of a nim a ls 
Above average 0 (0.0) 0 (0.0) 0(001 
.A.\erage ~2 (31.0) 7 ( 10.3 ) 148( 100.0) 0.000 
Below average 49(69.0) 61(89.7) 0(0.0 ) 

Amount of manure 
Abo\e a\erage 3 (·L2 ) 0(0.0) 0(00) 
Average -t.:2 (59,2) 68( 100.0) 0(0.0) 0.000 
Belo\\ average 22(31.0) O( (00.0) ( 48(0.0) 
). li ssing value 4(5.6) O( 100.0 1 0( 0.0) 

Deg ree of crowding 
Above :lxerage 0(0.0) 010.0) 0(0.0) 
.-\\wage ~8(6 -. 6) 681100.0, H8( 100.0. 0.000 
Bdow a\"crage 23(32.-4 ) 010.0 010.01 

\ -c nti13tio n 
Above a\'erage 1 (1.4) 3(441 0(0.01 
r'l..serage 49(69 0) 65(95.6) 1,)8(100.0) 0.000 
Belo\\ average 21 (29.6) 0(0.0) 0(0.0) 

Record keeping 
Above average 0(0.0) 0(0.0) 148( 100.0) 
Average l ( 1.4) 68(100.0) 0(0.0) 0.000 
Below average 70(98.6) 0(0.0) 0(0.0) 

Among \ IOSDP calves. the level of cleanliness was below average. While amount of manure. 

degree of crowding and record keeping were 100% average among \ 'IOSDP calves. Sixty nine 

percent (69'.""'",,) of the calves from ;-... IOSDP had average ventilation. Among HAR<;': calves 

cleanliness of animals, degree of crowding_ ventilation was average. Record keeping was 

above average and amount of manure v.'as below average. 



":'.5 C alf manag e m e nt pr~lct j s (" S 

Beslde~ m::mJ!!ement fJCIOr~ that were ranked (Table -4.5 J. other aspects 01 manuecment were - . -
considered. These mcluded: calving assistance . colostrum and supplementary feeding 

prJCl!ses, manJgemeOl of sid, calves. housing and reanng of calves. \\ aler source and 

J\·ailabilit\. 

-1.5.1 . Ca l"jng a ssis tan c e 

EIght~ se\'en percent of cahes In this study came from farms that reported c;.Ii\"!ng assistLlnce 

as a policy. But only 16o/c of calves in this study were assisted at birth. 

-1 . 5.2. Co l ost rum and s upplementar y f ee ding pra c ti s("s 

About M'ic of calves from \!ClP came from farms where time of feeding colostrum was no: 

appl!cable and this was similar among calves from \10SDP (I ~OC-c). Because calves ",'ere JUSt 

left with their dams 10 suckle on their own and sometimes they were assisted to suckle. Ir 

HARC cal\'es '.\ere bucket fed before 6 hours Jfter birth. The urne of feeding colostrum after 

birth was sigmfic:ml!Y Qifferen! Jmon; pro juctlO r. .-ysiems !Fi:.her:,; C). u':! p.\.I, ... .:<O.05 

About 48% of farms assist calves to ingest colostrum and 52c;"o do not. This practise W<15 n01 

diffenng significantly between production systems and farm sizes (Fishers' exact p. 

value>O.05 ). The quamity of colostrum fed to calves was knoIA n in HARe. Calves \\ere fed 

1.5 litres in the 

morning and 1.5 litres in the afternoon daily for -+ days, In all farms in Mel? system, and 

85.7% of farms in ,vlOSDP system the quantity of colostrum taken b) calves was nOt known. 

About fourty seven percent of farms in ~ICLP and 28.6% of farms in yrOSDP systems also 

give colostrum to others (humans, dogs, cats). This practise was differing significantly 

between production systems and farm sizes (Fishers' exact p-vaiue<O.05 ). Supplementary 

feeding was based mainly on commercial concentrates. native hay, crop by-products, nough 

IGui:olia abysjil1ica) seed cake. and milling by products. 

-1.5.3. Hou s i n g and r e aring of ca l ves 

Tn HARC calves were reared indoors in individual pens in calf barns. Calves were provided 

bedding materials (straw). They were then continued on liquid milk for 14 days that is when 

concentrate feeding and roughage was introduced. They were released out to the open to 

exercise get sunshine and learn to graze pastures. Calves were weaned at 98 days, 
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In :-.l QSDP and .\lC LP. many c:1tegones of hous ing were present: group pen In caJ.- barn. 

group pen In CO\\ b:1rn. individual pen in calf barn. indiv idual pen In co\\' barn. shxtOg facil;,~ 

With adult can le. sharing faCility with humans and/ o r other <..lmmals. grour In the open. Th~ 

most common was shari ng fac il ity w ith humans and/or o the r animals fo r .\ tClP (35'7c) ane 

shanng facility with adul! callie (33'7c) fo r l'- tOSDP. Cal ves were in most c:tses released lC 

suckle twice a day. Panicularly among M C LP. calves were left out to pastures and nuxed wilf 

ammais from other herds \\hen they were 2 months old. The basis of weaning in all farms wa~ 

age. 

4.5.4 Mana ge ment of sick cal ves 

Treatment of ar.imals against dise:lses was a pract ise in 90SC of the farms. Thi s \\2.S maml~ 

based o n farmers· diagnosis (89C""c ). and only J I t;C was based on vet"s/vet assis tant's diagnosis. 

Whether animals were treated or not did not differ Significantly among production system and 

farm size (Fishers' exact p valu e >0.05 ). 

4.5.5. \\"3 t e r so u r ce a nd a \ . :1 i J a bi I i ty 

Three types o f water sources were available for calves. river (r.8 CC) . well (46.70:;0 ), and 

tap/pump water (1S.S',""o ). T his did not differ sig nificant ly between productiOn systems and 

farm sizes (Fishers· exact p \'alue >0.05 ). Only 3~o of the calves had free access [Q water. This 

was significant among production systems (Fishers ' exact p \·alue<O.OS ). In HARe calves had 

free access to v.ater for a limited penod of about 2: hours when calves are let out in open pen 

where tap Water was always available. 

4.6. F a ilur e of pa ss ive transfer of colost r al antibodie s ( FPTA ) 

Fig.-U shows status of transfer of passive antibodies among 189 calves as determined by z inc 

sulphate tu rbidity tests. Complete failure was abou t 13.8%. parlin I failu re 18.S% and normal 

transfer 67.7~ . 
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Figure 4.1. Pass iH immune status of 189 calves in Holetta , 2001 
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Table .. L6. Status of p:l ss ive transfe r of antibodies by some independ ent vari:lbles in 
Holetta area. 2001 

\·J.riable Passl\'e transfer of an(ibod~ status 

Total no. of cahes Normal transfer Panial transfer Complete S,Complete 
(n=\89 (no:o128 ) (n=35) f:tilure l:lIlure 

(n=26)) 

Farm size 

Large 148 95 30 23 15.5 
:--ledlUnl 1- 16 I 0 000 
SmJIl 2" 17 , 3 12.5 

?rodu:tlOn system 
00 -, 3 :--lCLP ,-

:-'!OSDP -,' " 13 , 9'.3 
HARe 10i 69 18 20 18.7 

Sex 
99 68 16 15 15.2 :-'!ales 90 60 19 II 12.2 Fem:lIes 

Birth JSSlst:mce 
Yes 

23 15 , 
5 26(1 

~o -
166 113 33 20 12.1 

Pam:, 
One .::1 20 12 9 22.0 More than one 

148 lOS ,- 17 1L5 -, 
BJrlh season 
Dcy 92 56 22 I ' 15.2 Wet 97 72 13 " 12.4 

Bmh Ilme 
Day 99 68 17 14 14.1 Night 90 60 18 " 13,3 

When category of failure and partial failure of Figure 4.1 were added together. IOtal 

prevalence of failure of passive transfer is shown in Figure -l.1 below. Failure was 32S-o 

(confidence interval 25.7-39.-l). 
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Figure ·L2. Crude prevalence of Failure of Pass ive Transfe r of Antibodi es (FPTA) in 

Holerta cah"es, 2001 

Table 4.7 shows that FPTA was not significantly different between production sy'ilcm. C.:lhT1g 

assistance. and binh time (Fishers' p value >0.05 ). But FPT.A. "'las significanily different b~ 

farm size, biI1h season. and darn parity (Fishers' p value <0.05 ). I! was 35.SC;C in large farms 

and 5.9% in medium farms. It was 39.1 % among calves born during dry season and 2S.8c:'(' 

among cah'es born during wet season. And 51. 2% in calves of heife rs and 27% in cah'es bOfil 

from dam of more than one parity. 
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Table -1.7. Percentagcs of dairy cains by variables and passh ·e immune s tatliS in Holeaa 
arc:!. 2001 

\·anJble Le\el Percentage C:CFPTA 95 'lcConfidence Fishers· exact 
o f calves interval for 

0"cFPTA p- \·alue 

Produ:!ion sys!em ~ICLP ::!O.63 1\.0 ·5 - 33.6 0.095 

-'IOSDP 22.·) -- , 
.' I .. :!.1,9 - 55.6 

HARC 56.61 35,5 26.5 - -"5,.1 

F;lrm sw~ Large 78.31 35.8 2b.1 -.l._ 1 0.02~ 

~h:d1Urr. 8.99 5,9 0.1 .. 2b-

Sm:lll 12.70 29.:! 12.6 .. 51.1 

S~ason oi bmh Dr~ '868 39 ! 29.1 .. -"99 0.Q35 

We! 51,32 25.8 ,- . - . 35 • 

D:lm p:lfli~ 21.69 51.2 35.1 - 67.1 0.005 

>! -b.31 '::-0 20 j . :.1,9 

Cah ing JSsis!ed y" 12.17 3-".8 16.4 .. 5"7,3 0.81": 

i\o 87.83 319 22..: - -!I": 

Binh time D:l~ 52.38 313 22~ .: 1.-" 0.8' -

i\igh! -"7.62 33.3 23.7 - 44.1 

S" Female 52.38 31.3 22 . ..1 _ 41. ..: 0.877 

:V1:lle ..17.62 33.3 :!3.7 -.!-" I 

FPTA=Failure of transfer of passive antibodies. MCLP=\tlixed crop livestock production 
system. ).10SDp=r.Iarket oriented special ised dairy production system. HARC=Holena 
Agricultural Research Centre. 

-L 7 . Weaning weight a nd failure of pa ssive tran sfer of 
antibodies 

Weaning weight of cal\'es were estimated by production system (Table ~.8 ) . ).Iinimum 

weaning: age was 3 months in the study area. So for [his study weight at 3 months was 

considered weaning weight to make comparison among prodUCtion systems realistic. There 



\\:.is no significant differences m weaning weight b) production ~y~tem (KruskaJ Wallis p 

v3iue>O.05 /. 

Tab le .. LS. :\- Iean weaning weight of cains by p roduction sys tem in l-loletta, 2001 

Production svstem 
:\I0SDP 
:-IClP 
HARC 

:\-lean wean weight (kg) 
89.5+/-16.9 
70.6+/-5 .2 
7IA+/8.75 

Confidence interval 
n6-106J 
65.1-75.6 
616-79.1 

\IOSDP=).!J.rket onented specialised dairy produclOn. \ICLP=\I i.\ed crop livestock 

productIOn. HARC=Holena Agricuhurai Research Center 

Table .. L9. Passi \'e im mun e s tat us in calves with below average a nd abo\'e <!\'crage 

weaning weig ht in Holetta. 200 1 

\\"eaning weight 

:-':0. cJlves abo\'e average( C'[) 

:-':0. caJ\"es below average 

Total 

Passive Immune slatuS(<:"""c) 

:\orma! 

29{S3.-) 

25H6.3 ) 

54( 100.0) 

Failure(FPTA) 

'( I ' -.:> ..... -' 

18(85. - ' 

21 (100.0) 

Wean mg weight \\as dlchOlooused as below average and abo\'e average for -S ca! \es whose 

passi\"e immune Slatus \\as known (Table .. +'9 ). There \, as slgmficant dltTe rence between 

calves with normal transfe r and calves with failure (Fishers'exact p value=O.OO2). Eighteen 

calves with failure (8S.7%) had weaning weights below average. And only 3(14.3%) calves 

with failure had weaning weights above ave rage . 
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-1.8. ':\lorbidit~ · and mortality 

4.8.1. ,:\ I orbidity rate s and p~l ss i \· e imm u ne s tatli S 

A lOlal 01 287 calves were registered during the study Sixty-nine \\"a~ at the beginning of Ihe 

study. Thirty-oce calves died during the study period and 5 were sold. Table 4.10 sho\\s Ih.:"!i 

crude morb idity of pneumonia was 11.1 %, diarrhoea (scou rs) 16.8 S-0, skin disease 10.6%. 

debility 15. 7S"c. ~ye infectIOn 3. ! %. navel infection 1.5ec. and urogenital diseases 0.8£7'0. Crude 

morbidity for all diagnoses was 79.7C:C. As a perc~nt of all C3.<.,e",. diarrhoea remain~ the 

leading cause of morbidity in this area followed by pneumonia (Annex 3 ). Rate of debility i~ 

higher than pneumonia but debility is a syndrome nOl in reality a disease entity on its own. 

Ta ble -LIO. ,:\Iorbidity rates of various disease conditions :J.mong th e study c:llns In 

Holetta . 2001 

Condition :\0. of ne\\ Average popul.:ltion at risk .\.1orbidny rate 
cases 

Pneumoma ~5 135 ~5/( 135'3 )- 0.111 

Diarrhoea (Scours) 91 113 91/(113-'3)=0.268 

Skin disease ~3 136 ~3/(l 36" J )=0.106 

Debility -0 1- 120 n/( 120"3 )=0.157 

Eye infection 1~ 153 1~/( 153* 3)=0.031 

)lavel infection 7 157 7/(157*3)=0.015 

Crogenilul disease 158 ~/( 158* 3)=0.008 

Crude morbidity 165 69 165/(69*3 )=0.797 
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\l orbidH~ of scour", . skin dlSeJ",es. deb!llt\. eye lnfecilon in the calve:-. were slgnificancl\ 

dlfrerent b~ prcduction ~y:..tem I Fl::.her:-,· exact p-\1Iue<O.05 Scoup, (gaqroemeritl:>' was 

51-;re in :V1 0SDP. T.7S{ In H;-\ RC. 11.7C;c In .\1CLP. Skm dlSeJSeS were 5.'2c-[ In .\'IOSDP. 

1.+.6S'e In HARC and 7.9c-e In :-o. ICLP. Debility was IOC:C in .\10SDP. 19.-F/e In HARC and 31 'Ie 

In .\ ICLP FIgure -L3). Only ::.cour:. and debility were s!gniiicamly different among farm sizes 

(Fishe rs' exact p-yalue<O,Q51. Scour, wa~ hIghest In brge farms (36.60'c J. 
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.~ . " .~~ .. <' •• <:- .MCLP <,' ~~. ~o · 0 ." .'" " ~o >0' 

" ~.v ~c" .§- "&,,, Q. .,. "&,,, DMOSDP 
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.", .", 
<v .... .~" ~' « '" ~. • HARC '" <:-' 

rf ~ .. 
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Production system 

Figure -'.3. )l orbidir:' fates among s tud~' calves by productio n systems in Holetta area in 

2001. ).'lCLP=.\lixed crop li\'eslOck production, ':-' IOSDP=.\larket oriented dairy production. 

HARC=Holena Agricultural Research Center 

Table -L II shows [hat morbidity of pneumonia. scours, skin diseases were significantly 

different between passive immune status (Fishers' p-\'a!ue<O.l). 

43 



Trible .. U I. Pass i,·c immune status (FPT.-\) and morb i di~' in Holet1:l , 2001 

Condition Complete f:lilure (n=26) .\"ormal (n-163) Fisbers ' cxact p-
va lu e 

Pneumonia 
Ye!> 6 19 0.003 
;\0 20 l-l-l 
Scours 
~o 9 58 0.098 
Yes 17 105 
l" rogemtal diseases 
Yes 2 0.360 

..... .,.0 ,-
- ) 161 

Skin diseases 
Yes 7 18 0.082 

" . 0 19 1'-,) 

Eye diseases 
Yes , 

7 0.3SS 
~o c-l 156 
:"':lvel infecHon 
Yes 0 1.00 

" .0 26 15-
Debility 
Yes , 

c9 0.8-+~ , 

" .0 77 1- , 
" FPTA- failure of passive transfer of antibodies. 

-'.8.2. i\ lorta1ity rates and pa ss iYe i mmune sta tu s 

Thil1y .. one deaths occurred during the study pe riod. \ "0 death was recorded among farms from 

ylCLP, 16 dC:lths occurred at HARC and 15 from YlOSDP farms. \lol1ality was significamly 

different by farm size and production system (Fishers' exact p-value<O.05). it was highest in 

large farms. 0'0 mOl1ality occurred in small farms during this period. 

Figure -+.4 shows that mOl1ality rate at HARC was 6.5q'c (C. l 3.76-10.35) and in .. "IOSDP 

farms was 13.9~o (C l. 7.99 .. 2 1.87). \10l1alilY was significamly different between HARC and 

MOSDP (p=0.0236). 
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Figure -L .. L Calf mortality rates at Ho len:! Agricultural Research Centre (HARe) 

and in .\1arkCl o ri ented spec iali sed dairy production farms (.\IOSDP) f:lrms in Holena. 

2001 

T:l blc -t.11 shows that th ere was s ignificant difference berween pass in im m une status 

a nd mo rtali£: (p: O. 0075). 

Table -U2. Passin immune 5t:lIU $ in 28 cases ofmorraliry ill cah"cs 

Passive im mune status :'\0. of deat hs Percentage 95 % confidcncc interval p-valuc 

:-':ormal 9 32.1 0.148-0.494 0.0075 
Complete failure 19 67.9 0.506-0.852 

-t.8.3. Egg count per gram 

To assess \\onn burdens among [he study calves. Calves were stratified by farm size and 

stratified sampling was used to gel 97 fecal samples. Table 4.13 shows that EPG in the 

category of light. moderate and heavy infestations with helminthIC eggs were 23.7%. 5.2% 

and 3.1 % repec!ively. \\'hen light. moderate . and heavy infest<lt ions were added together then 

crude prevalence of mfestation was 32o/c percent (Confidence interval 22.9-42.2). 



Tab le -L 13 Egg count per gram (EPG ) of faec~ll sa mples fl-Olll 9i cal\"es in Holetra. 2001 . 

. Egg count per grJ.m {EPG) Chnlcallnterpretation FreqlJency Percem of cal\'es 

0(:-\0 eggs) No infestation 66 68.1 

J (5(:; - ::!OO eggs Light infestmion 13 ?' -_ J. 

~ (200 .. 800 eggs) :\!oderme infestJ.lion 5 5.1 

3 ( > 800 eggs) Hen\')' infestmion , 
3.1 0 

TOla! 97 100.00 

Table -Ll~ Egg count pe r gram by farm size and product ion sys tem in Holetta. 2001. Egg 

count per giam did not differ significantl) by fJ.rm size and production system (Fishers' exact 

p-\'alue>O.05). 

Variable 
Egg cOUn! per gram 

Farm size 0(N=66) 1()\=23 %) 1(:-\=5 %) 3(1\=3) Total 

Large 45(68.2%) 12(52.2%) 3(60.0%) 0(000%) 60 

Medium 11(16.7%) 5(21.7%) 1(20.0%) 1(33.3<70) 18 

Small 10( 15.2%) 6(26.1 %) 1(20.0%) 2(66.7<7c;) 19 

Production 
system 

MClP 20(30.3%) 10(~3.5%) 2(40.0%) 3(100.0%) 35 

MOSDP 2(3.0%) 4( 17..l%) 1(20.0%) 0 7 

HARC 4~(66.7%) 9(13.6%) ?(~O.O%) 0 55 

MCLP=~Vl ixed crop livestock production . .\10SDp=.vlarket oriented specialised dairy 

production. HARC=Holetta Agflculturai Research Center. 



~.s. ~ . B o d y condition sco r e s ( BCS ) 

At I month of age BCS were slgmficantly difierent among production system r Kruskal 

Wallis. 19.65. p value <0.01 ). i\ledian of BCS for calves irom both HARC and :--'1CLP was 5, 

and for .\10SDP was 4 (Figure 4.5). 
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Figure -1.5_ Body· condit ion sco res of the study cains at 1 month of 3!!e by production 

sYS tem in Holcua are:!, 2001. BCS l=body condnion score at one month of age 

.\lCLP='\l!xed crop Ij\estock production system, \10SDP=.\larket oriented specialised dair) 

production, HARC=Holeua Agricultural Research System 



Figure -+ .6 sho\\s thaI mt!dian for HA Re. .\ICLP -+ and .\IOSDP \\t!re~. -+ and :. respe:::tl\el~ 

BCS We re highly slgnificant!~ different between productlon system, M USka! \\'alhs : 3.53. r 

\'alue <0.0 I 
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Figure -+. 6, Bod~' conditio n sco res of cains :11 3 m onths o f age by production sys tem in 

Holena in 2001. HARC=Ho[elta Agricultural Research Centre, .\ ICLP=.\·hxt!d crop livestock 

production, -"IOSDP='\ [arket oriented specialised dai ry production. 



The bod~ condillon scores be tween I and 3 month:. of age were significantly different 

( Kruskal Wallis te sl=67.81. p<O.OS ). ~ledi an bod\' condi tion score was 5 and ~ fOi calve" ~I! 

month and 3 months of age re spectively. 
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Figure ~.i . Comparision of body condition scores of cains in Holetta at 1 :1nd 3 

months of age in 2001. BCSI= body condition scores at I month of J.ge. BCS3=body 

condition scores at 3 months of age. 



)'ledlan body condition scores (BCS)of calve::. at H.-\RC and In ).]CLP farms W.:l":; at I montb 

of age for both. and then dropped to -4 and 3 respect!\-el~ al 3 mon,h" 0: age (Figure S But 

BCS for )'IQSDP farms Increased from...! lO 5. 
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Figure -LS. Comparis ion of body condition sco res of Holett:! c:"tlns at 1 and 3 months 

of::lgc by producrion sys tems in 2001 

~.8.5 Blood parasite s 

Giemsa stain p;"ocedure~ were carried OUi accordmg to Shah-FIsher and RJlph ( 1989). SI.XIY­

eight samples were examined and all of them were negative for blood parasites_ 

-'-9. Ri sk factor s o f morbidity 

Logistic regressIOn analysis was done to identIfy some of the risk factors associated with 

various morbidllY· The identified risk factors that were significant (odds ratios> 1. p<O.I) are 

shown in Table ...!.15. 



Table -US. Risk f;lct ors ofmorbidiry in cah·cs at Ho ll'Ha in 2001 

CondHion 

Pneumonia 

Scours 

R isk f3ctors(p<O.I ) 

Passive antibody status (O. R .. 2.2:C.f .. 0.93-5.13 . cleanlmess of animals (O.R 
3.9: c.l.. 1.08-1-1.53) amount of manure (O.R .. -LO: c.i., 1.10-1~.-1-~). 1l11\lnf' 

with animals from other herds (O.R. -+.9: c.!.. 1.16-20.6-). producliOn sy:.!en~ 
(O.R. 1.35: c.1.. 1.00-1.82). 

Cleanliness of animals (O.R_. 2.3: c.l.. 1.32-3.93 ). Water source (O. R .. .::!.3: c.l.. 
1.3--3.95). mixing wHh animals from other herds fO.R .. 1.9: c.l.. 0.97-3.:­
colostrum also fed (Q other animals (O. R .. 2.0: c.r.. 0.89--l.59), producliOr 
'ystem (O.R .. 1.1: c.l.. 1.00-1.5-1-). 

Debility IO.R .. 13. c.l.. 1.09-1.63. productIOn system O.R.. I 2:C.!. C.YI-
1.631. amount of manure (O.R. . .::!.0:c.I.. 1.0-l-3.861. 

Eye !nfectJOo P3SS\Ve amibodv status (O.R.. 10.0:C.I.. 2.06--+8.6\ ). c!ean!mess of 2.mmab 
lOR .. 15.1.C.1.. 2.66-86.15). 

Debility Cah·ing assistance (O. R.. 6.19: c.l.. 0.76-50.19), farm size (O.R. !.5:C.l.. 1.05. 
::' II. 

OR-odds rauo. Ci-confidence interval 
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5_ OIS C L-S S I O:\ A"-D C O:\C L CS I O, 

3.1. Di sc u ss ion 

5.1.2. G e n e ral c o n s ideration s 

.\Io;:,{ of the farms in Holena area are under .\il.xed Crop Lne::.lock Producuon .\ICLP 

system Se\cmy five percent of the farms to th!s study \\ere .\ICLP farm~. Th::-y o\',ned 

mostly crossbreed and local breed of cattle. Li"estock :md cereal production are Integrated bu' 

more <memion is paid to crop production. C nder this system. management of cahe~ is similar 

... ~ong [,"rm~ . .\Iore attei'!!ion is piJ.ld [0 cal\'es when they are les~ th:,m [\\ J momhs bUi :fter 

to!':'. calves are let OUt to graze and mIx with anima.::' from mhe herd:.. O,e:-JJI [he mO~d 

common c:t!f housmg was sharing facilny wnh hum::lns and/or other am nUll:.. F(lf \ICLP 

~na:-mg facility wHh mha aOlmals mcluding humans \\as 35C'"c of the Lm!15 :.InC shano3 

facility vdth adult cattle \\'~ 33% for ~Iarke[ onented specialised dairy production C'vIOSDP .. 

HOt.:"m~ \\~S not shown to sigmfic:.lmly affect morbloHY and mOft;.;.!JiY In this study Thi~ 

could be because the types 01 hou<;ing adequately pro\"lde shelter. vcnubtior., ..:!"!G \\ere on 

...!\erJge no: :::o\\oed The kinds of m;:nerials used ivr constructlon 07 C~.j· hOL:~lii~ 1;; thiS a:-e:l 

pro\'jde good thermal Insulation, These faclOrs. in addltlon to colostr.1! IOtJk.: .::re !mport2.r.1 

for the cO!Tlfon. SU[\'l\ ttl. and he.:dth of calves. \\'hat \',.:is Inadequate Wlih some calr" housmg 

\\:.IS sufficlen: space and comfortable Iloar surfaces. 

In all production systems. most of the farms (91 C;C) did not prOVide \\ ater freely to calve..-; 

iaverage 91 '7c J. The most common water source was well for :vICLP and }"IOSDP \\'ater 

source iOf HARC \vas tap water. Insufficient provision of clean drinking water IS known [0 

affect heahh and producU\'iry of animals. While tap \l. 'Her is the most suitable. \\ all::!r from 

\\ell C3.n be equally safe pro\'ided the \\ell and em'lronmen[ is kept hygienic. However the 

critical setback is that water from {he well must be collected and delivered to the calve;; from 

lime to time by (he farmer. Cnfoftunatdy, many times the farmers have other commitments 

like ploughing, whi6 lake much of their time during rainy season. and water is not offered to 

calves on lime and in sufficient quantities. Another important source of Water for calves in 

this area \\J.S ri\'er O-:'.SC"'c of all farms). \ \" hile it may be the onl~ water ~ource :~,\'a!lable for 

these farms. waler from the rIver IS ne\'er safe unless specific treatment IS rendered to reduce 

contaminanon. ~Iost farms (more than 93%) in this study did not manage male and female 

calves separate!: .. For ~ICLP. management by sexes is not importam. ~ Ianagement by sexe::i 

may be Important for ~ 10SDP farmers wiih bigger farm:;. \\here It rudY be recommended [0 
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pro\'ide different feeds to VJ.nou~ categories of cah·e~. The practIC:e of dippmg n<.!wJ \\'<l~ not Co 

prJ.c[]ce In m051 farm" In thl!'. sIUd.". Although thi" pr:lctice i~ rl:!~ommemied. mJn." sluJle~ 

hJ\e not found "lgnificlnt aS5.0CI~l.tIOnS be[\\een n<1\'el disinfecllng and morbidity Therefore. 

It can not be recommended In this study. Proper management of maternny facilll) and calf 

housing c~n effecu\el~ reduce Incidence of navel Infection. 

Tremment or diseases WJ.S a common practice in most farms in all production "ystems. Thi'. 

IndIC~lie:. that farmers in thi~ area are aware of the importance or' controlling livestock diseases 

Jnd the value of ammals in their livelihoods. But it may also reflect the magnitude of dlsc8.se 

burdens in amrnals. The time and amount of colostrum fed wa.~ nOt known for most farm\ 

except H.-\RC. To provide an imtial immune protection against infectious disea'\es. colostrum 

must be fed to cal\'t::. before 6 hours after binh In sufiicient qU;ln(lt~ \\·!l{um <lnd Permo, 

1995. \\·eJ\er e! aI.. 20001. About -+~C"c reponed gi\·mg colostrum also to chlidren. other 

humans and pets. Children or other humans and pels can take colostrum f where this !~ 

praclised ) but this should be after the first day of binh. While colostrum IS meant primaril~ 

for the calf. its benefiCial effects on the health of humans has been documented (Tzipori el at.. 

19S6~ Tacket Cf (l,' .. 199~: Cl::!.rk and Wyatt, 1996). Cleanlme~s of ammals and keepmg 01 

records \\'<.1.5 below ;l\'er:J.ge In .\ICLP. Also c1eanlmes:-. of Olll!mals wa~ bclo\\ '.l\erage for 

.\IOSDP farm s. In H.--\RC J.ffiOunt of m:J.nure \\:J.~ belo\\ 3\'Crage. FJrmer":! should be :J.d\']~ed 

to clean cal( houses more frequemly to reduce pathogen pressure. Keepmg OJ records W3':-­

below average in .\ICLP and average for ,\IQSDP farms and was above J\·e rage (or HARe. 

.\IJnagement of calves requires that aillypes of records be kept properly. 

In Holena Agricultural Research Center (HARC). calves are reared in individual pens in a calf 

barn. except for those on experiment. The individual pens provide adequate space but when 

the calves grow. the space becomes inadequate and the older calves are not so comfortable. 

The wall and roofing mmerials is made of iron sheets. This materiJI has poor insulation 

property and calves are subjected to cold stress especially at night and dunng cold seasons 

when temperatures are quite low. There is no provision for additional heating but the situation 

is assisted by the good insulation properties of the bedding materials provided and the 

materials used for panitioning calf pens. 

In general supplemenlary feeding was common across all production systems (82.1% of all 

farms ). What is questionable is the timely availability. quality, and quantity of feeds given. 
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5 .1.2. Fail u rc· o f pa s si \ (> t r ansfC' 1" of antibodie s ( FPTA ) 

Owr.dJ f:nlure of p.:J.SSI\e tr:.msfer of antibodies (FPTA \ among the- 189 cal\'e:- \\ J.:- 32"(" Th!~ 

fJi! .. within the range reported In m;Jn~ stuole:, ()''icGl:lre and Scon, 1%2. but ali the hlgh~, 

side. :-"'0 repon on simii:J.r studies In this area is available. By production system. FPTA \\'~ 

ISC:C In Gth-es from )' lCLP. 37.2~ In calves from )'IOSOP :md 35.5 C7c In cahes irolT. HARC 

)'losl farm~ from ). ICLP were small and medium f.lrms hanng be!\\een 1 ~ ..J.9 dnlmals. It :s 

wldel: reponed that heJhh disturbances are lower In smaller brms than In bIgger farm:; 

\\'altner-Te>cws el at .. 1986b: \\ ·eJls el at .. 199- ,. Thi" IS because more c:.!re and ume IS "'PCri! 

on individual cakes when {hey are fewe r. Farm owners manage also m05t farms In )'ICLP. 

Especially taking care of ne\\"born is left to their wives. Reports indicate that cah'es managed 

b~ their o\\"ner~·. and e::.peclaliy women. face lc:s" health problem.'> compJ.red t(l those 

mJnaged b~ emplo~ees. (SpeIcher and Hepp. 19'3. Jenny c{ at.. 19S1 The 0\\ ner:- are 

usually more motivated and take more care of their enterprises. ,\ loreover on Jverage ..1SC;(' of 

farms assist colostrum mtake. Ail these factO rs contribute [0 a lower FPTA. An FPTA of i SC:-(" 

can stdl be lowered If the farmers are made aware that the cnBcal time penod IS the fi rst 6 

hour,; o f btnh. and they should endea\'our to aSSist caln:s ingesi: not les_ .... [hJ1l ..1 Iltrl!~ of 

colostrum dunng thi.'> period. \\"he re calves are left to suckle theIr dam. :1So.;ISlJnCe Ie-' suckle 

ha~ b.:-en reponed to lower FPT.-\ (Petrie .19S-f ), 

Higher FPTA rates In )'IOSOP of 3"1.J:ct. can be auribulcd to Ih~ effecls of l.1fger farm si7~s. 

breed of animals. use of hired labour. and lack of assisung suckling. The maJomy of pure 

exotic cJ.h·es in this stud) came from MOSOP farms. These pure calves were all Holstein­

Friesian. Pre\"iOl:s studies indicated that Holstein gene rally produce colostrum with lower IgG 

().Iuller and Ellinger. 1981: Tyler el at. . 1999). Ii is also reponed that many pure breed 

Jmmals \\ hen in tropical environment do not produce sufficient immunoglobullO~ compared 

to local or crossbreed under the same management conditions (Seifert. 1996). Such cah-es 

need to mgest large volumes of colostrum in order to anam adequate transfer. Cnfortunately 

there is no pract:ce of measuring quantity of colostrum taken by calves in this systems. It is 

doubtful if hired labourers pay close attention to calving that occurS at night in order [0 assis[ 

calving and colostrum intake. This study showed that lime of birth was a risk fac tor lO FPTA. 

In HARe. FPTA was 35.5S'G. HARC was the largest farm in this study. FaclOrs Ihal could have 

led to such a hIgh FPTA could be farm size and inadequme quantity of colostrum given wlthm 

the fi rst 6 hours o f life. Calves III HARC are fed only 1.5 !itres of pooled colostrum 

immediatel~ after birth. but it is now recommended that -f litres of good quality colostrum 
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should be fed \0 cahe;., \\ ilhln first 6 hours of birth ( Be sse~ C/ CI,'.. 1991 t. FPT..; \\;!~ 

~Ignif!cant ~mong farm sIze !p<O.051. Thi" wa .... e.\pecled. bu~ \\h~H wa .. ..;urpn"mf \'. :l~ th:J.i 

r~lIe of f:J.ilurc in medium fa rms was lower thJ.n the r<lte of failure In small farms cotHrar~ 10 

what W:1S expecled. r..ledlllm farms in Ihis stud~ were coming from MeLP and .\10SDP 

-.YSlem .. and faclor" explained for FPTA In Ihose systems applied 10 mediUm farms. These 

factors m.:luded breed. lack of cah·mg aSSiStance, l~ck aSSistance of colostrum Intake. Innel;' 

Intake. lnadequa:e quantit~ and doubtful quality of colostrum. 

FPT.-\ W:15 slgmllc:mt!y different between birth season. It was 39.9'1- In c.:J.h·c-. born during or) 

se:!son and 25 .Sc-c in those born during rJ.iny :season In Huleu<l are:!. dry .!Ieason I~ ~.!Iocl.Jled 

with stress due to climate. inadequate feeds and insufficient water. Stress and nU!rltion::J.1 status 

are reported to affect concentration of coioslral immunoglobulms f.\Iohammcd d 01.. 1991). 

Although pre\'ioJs studies Indicated slgmficant differences among c:llves 3.ssj~tcd 31 birth dnd 

those not asslSled. thiS study did not find any significant differences ( Flsher~· exact p value 

>0.05). ThiS could simply be due to a small number of calves assisted at blflh In thiS study. 

Studies In\·olving large r number of calves assisted at birth could easily provide a different 

picture. The s..:mple siz.e u.:-.ed for ihlS work was b~ed on FPT.-\ prevalence not on blfln 

aSSistance 

This study showed that we;.!ning \\eight of calves was significantly associated \\ ilh FPTA. 

ThiS 1' .. in agreements \\llh previous reportS (Robison ef al..1988. Garr~ Cf al.. 199~). Calves 

with FPTA had lo\\er weanmg weights. The explan:lUon here IS theH calves wuh FPTA cannO! 

effectively manage infection challenges, And a greater ponion of nUlIient pool is directed 

towards mactivating and eliminating potential pathogens. 

From calves whose passive immune status were deternuned. pneumonia. scours. and skin 

diseJ.ses were significantly different between FPTA s tatus. In all cases they v,,·ere higher 10 

calves with complete failure than in calves with normal transfer. This is in agreement with 

previous studies (Gay el aI., 1988: Odde. 1988: Wiuum and Perino, 1995 ), Lrogenital 

diseases, navel Infection. e)e diseases and debility were nO! significantly different between 

passive immune status. Cases of urogenital diseases. navel infection and eye diseases were 100 

few for one to draw any meaningful inference, Passive immunity is kno\\'n [0 provide 

protection mainly against infectious diseases. And nO! ail causes of debility are infectious. In 

this SHuauon it could be that Ihe number of non·infectious causes of debilllY W:.1S 

o\·erwhelmmg infectious causes and II reflected on the non significant difference obsen'eo. 
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The methodolog:. used 10 determme FPTA In thi~ study W;lS ZInc !>ulph~te lurblolly test 

I ZSTT). Recent rubl!c311ons mdicate that ZSTT ma: I=ad to ml ... cJa .... "'ii"i,:awJm. esre>.:mll:. 

:,p-:cI(i("H~ \\;t ... round \(l [Ie J(l\\ T~!er t" al .. 19QQ . Hl;':fen~. ll)lJ6 Ho\\~'\'~': IO~ !hl:- ,;Ind OJ 

studle:::.. the fIrSt :)f lIS kmd in [his area and where f.1<..:illlles for other te~t ... ;'lre not <1\ <!lIable. 

ZSTT remains a \'ery useful tool 10 provide baseline data upon which calf managers can effect 

changes. The cost::, of having some false positive animals due to 10\\ specifiCJI~ of ZSTT can 

not be high In th IS scenario where changing colostral management policies can be the 

recommended tre:l.tment for FPTA.. 

All m aU an FPTA. of 32Cfc in an environment where the re are many other stress factors 

limiting productivity can not be taken for gran ted. Thi, is an easily preventable fisk fac tor 

whose efiect is widely studied J.nd know n. It IS a management issue. which can easd~ be 

controlled 

5.1. 3 . ;\1o rbidity :lnd morbid i ty r a tes 

Significant differences were found m morbidity rates of skin dIseases. debility. scour". J.nd 

eye infectIons. Skin dise.:J.ses were hIgher In HARC compared to the other production "ystem 

It \\';l.S l-L6'7c in HARe. 5.2% in i-. IOSDP. 7.9'ic in :VICLP. Thb 14.6':'c for HARC IS hIgher 

thJn reponed m studies elsewhere. In this study HARe was the bIggest fann with O\'er JOO 

cahes under the same management. The effect of farm size could be the biggest contributor to 

thIS. :Vlany studies have reponed that as farm sizes inc rease heal th problems also incfeJ.ses 

(Wahner-Toe\\s el af .. 1986b: Wells el al., 1997). Calves at HARC are housed in individual 

pens in a calf barn. But everyday they J.re released for J.bOUl 2 hours to exercise and enjoy 

sunshine. That means they come in close cOn!act with each other. especially at watering 

poims. Most skin diseases are comagious and transmitted by comacts. Moreover in HARe 

there is no separate housing facility for sick calves. That means infection is main!ained by 

infection and re-infection. 

Debility was 31c;'c in :'·iCLP. 10% in :'10SDP, 19,..1.% in HARe. The problem with :'lCLP 

farms is thJ.t supplementary feeding is inadequate both in quality and quantity. especially after 

~ months of birth. At this age the calves are releJ.sed to mix with animals from other herds 

and acquire infections in this way. In addition there may be a build up of gastrointestinal 

mfections J.nd all these can lead ro loss of condition. This study has shown that the body 

conditions of cahes in .MC lP are good within first month of life but sltuJ.tion changes 
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slgmfic:lOtly by the lime the\ ar::o 3 months old. Cahec; Ih.:ll are .3 months old arc 10 a poorer 

bDd~ cDndman 

InCldelh: ... 01 Scour!) WuS S1.7C;c 10 MOSDP. 27.SC,C III HARe. and I !.7C;c In .\-ICLP. It wa) 

sjgnlficantl~ different among production !:.ystem. This could be due to breed effect~. coloslr:o.l 

m:m3gemem deficiencies, and hygiene of cal"ing area and poor penIlutal care Thi:, s1Ud~ 

showed Ihat body condiuon of calves in !\ IOSDP improve by the time they re3ch 3 months. 

The \IOSDP f::.rms in thIs stud~ had mostly pure exotic. ~lnd crosse3 \\' lIh higher exotic bloac. 

h is known that exotic ani mills are less resistam ta lropic;.1! diseases comp.:lred to laca! umm2-[., 

unde; the same conditions of management. ThiS same reason could explain why e)e Infection 

was significantly higher in MOSDP as compared to other sY5tems. Also \10SDP had the 

highest rate of FPT.A followed b~ H.ARe. FPTA is an Important risk f.:lctar ior morbidity of 

mfectlous condillons In young calves. 

~lorbid!lY due 10 pneumoma was I ... U~c 1Il HARe. 12.2o/c In \IOSDP. and sec In \ICLP 

Morbidit) due to na\'ei infection W3S ~.! % in HARe. OC"c in \IOSDP. and 1.6CC III \1CLP. 

Whde morbidHY due to urogenital disease was OA<:c m HARe. !'9~c III \ ·IOSDP. ane! 0.8<c in 

\ICLP. \lorbldit~ due to pneumoma was similar [Q what W~~ rcponed in previous swJles ane. 

it was not different slgmficantly among production systems. Crude morbidity for all diagn03!s 

w:!s ""T9.9t;C This was calculated basing on the number of cases of <.Ill dlseast!s mcJudcd In this 

stud~ 3nd debiilty. Calves that had several diseases were mcJuded only once. Crude morbidity 

obtained in this study is higher than reported in studies done elsewhere (Vinala el (fl .• 1996). 

It expresses the gravity of calf health problems in thIS area. However this study included 

debil!ly which is a syndrome in many d iseases like chronic illnesses and malnutntion. The 

importance of debility here is that it is a manifestation of poor health that can not be ignorec 

III the absence of facilities for specific diagnosis. 

No presence of blood parasites was detected among the 68 samples examined by Giemsa stain 

procedures. It was not the objecti\ e of this s tudy to determine prev3lence of blood parasites in 

this area. Otherwise a bigger sample size would have been necessary. The intention here was 

simply to assess to what ex tent were blood parasites causing morbidi ty among the study 

calves. Therefore the conclusion that can be drawn is that blood parasites are not a major 

cause of morb id ity and consequently mortality among calves in this area. Pre\·alence of 

gastrointestinal (GIT) parasites was :l.ssessed by egg coum per gram (EPG ). Light infestations 

was high ( ~3.7'7c ) . Overall inrestatlons was 32'70. And this wa..:; nOi sigmficantly difrerent 

:lmong production ,,)"stem and farm size. Inspite of the limltations of EPG procedures (Hansen 
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and Perry. 199..l the .. e result:- c1e.Jrl~ mdlCated th.H GIT para:.lIe, ~Ire <.:. blf prob:~n; 0:' cJi\e~ 

In thl~ are~ So ~rope~ cOnlrol str.Jtegle" should be insl11uted 

D'J.rrnoe:l rem:'.l1n:- the k:.ldmg cause of morbldJt~ m thIs :::l.rea followed b~ pneumonia (Annex: 

31. Rate of debilllY IS higher than pneumonia but debilll~- I, a syndrome not realtt~ a dl"e.Jse 

enti[~ on ItS o\\-n. Crude morbidH~ ior all diagnOSIs W:1<; estimated at -9 -cc. ThIS IS an 

tnOIC;111on of no\\ senous dlse:lse problems eXIst 10 the s[Ud~ area \Iorbidlty r.ltes reponed 

here ;Jre h!fher than r:nes reponed elsewhere (Curtis C{ al .. 19S8afo: C5DA· APHIS \'5. 

199.3. GltJ.u (!{ o! 1992b). Crude monJllty rale tn calws up lO 3 month:- of age W.1S (..1 ~CC. 

And neonal:.l] mOr!ala~ I.death beion~: 30 days) accounted for -3 C"(' of total deaths. \lonJ.llt~ 

rate reported here is lower than that reponed by :-\esru (1998) but higher than what is accepted 

in good mJr.;]gement. ~o monal!l~ occurred In \ICLP farm!:. \{onJh[~ \\.;:" slgnific:..:Oi. 

between \IOSDP and HARe It was higher in .\lOSDP iarm~ l13.9C;:C \\·hlle olde~ "::llve:s In 

\10SDP were shown iO be In good conditIOn compared to younger ones. Higher mon:ah[~ 

here \\<1S seen in neon3t::J.l period (before 30 dayS). ThIS I:' <l refleclio:1 of poor colostral 

management practices. \\ hich was rerlected by high FPTA In \ ·IOSDP and poo;- perin>1tal caie. 

There \\::l~ L: hlghiy ~!gmficam rei allons hip between p.1SS1\e immunity and mortJ.llIY Aoout 

:>Ixr~ e!ghl percent of dead cah-es hi!d complete failure of p3S~lye rrr:nsfer Thi .. lS !r. 

a':'!re.:of:1ent \\j:n preYlou:. report:. '-Ind ~(Udie') done el"e\\here {\ 'ermunL lYQ::. W!iwm ..:.nC 

Perino. 190 5: Slvuli! ef a!.. 19961. 

Body condmons of cahes \\ere shown to deteriorate with lime In HARC and \ICLP farms. 

while !O .\{OSDP farms the body condition improved dnd this was Significant. ThiS IS due [Q 

differe nces in managemem in thai cah·es from \ rOSDP are generally looked after more fairly 

compared to the other systems. The primary objectjyes of \10SDP flrmers are to maXImise 

profits by increased milk production. They are mOlivated by profits and more attentIOn IS paid 

to the ammais. While for \ICLP farmers. milk produciion is secondary iO crop cultivation. 

And in H.--\RC many calves are confined for experimental purposes and this is sometimes 

siressfui. Loss of body condition IS multifactorial and can be due [Q managemem factors. 

disease challenges and ennronmental conditions. 

5.1 ..... Ri s k f ac l o r s o f m o rbidil~' 

Risk iactors Ihat showed significance for morbidity In this study Included pasSive immune 

Slams. :le:.101iness of ammals . .Jmount of manure. animals ml.\ing WIth Other herds. productlon 

s~qem. ieedlng colostrum to other animals and debility. These were factors that were 
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SIf:nilic;:ml \\Hh p<O.l. Other risk f:lctor ... {O.R.>l \ bUI not sigmikam Induded birth tlrne. 

btnh ~ea"on. as\bled cuh Ing:. and fum size 

P..iSSI\·e immune status! FPT.-\ was significant for pneumonia and e~ e mfecuon::.. lmport .. nce 

of passive ImmUnity is: well known and has been described In this work elsewhere. The fact 

that FPTA st:ltus of calves did not show signi lic:lnt rel:llionships \\lIh other infections In !hi~ 

Stud~ should not be m]slnterpreted. Sample size for this stud~ \\as based on 'Iudy of 

pre\'alence 01 FPTA :Ind probdbly for other purposes sample size was Inadequ:ne. The effeci 

of Icm speClTlclIY of ZinC sulphate turbidity test (ZSTTI could haH: ..1ffected test results. And 

OIher studies have reponed similar results. 

Cleanliness of animal-; was significant lor pneumonia. scours . and eye Infections. And Jr.lOunt 

of manure was si~nificam for pneumoma. skin dlsea"es. ::md eye Infections. Cleanliness and 

amount of m::mure reflects the hygienic st:lte of the f:lrm'i and th!s was below a\'erage In 

.\IOSDP and \ICLP. ThiS is seen in higher prevalence of infecllons reponed In thiS study. 

Production systems were significant fo r pneumonia. scours. nnd SklO dise::lses. This is due to 

dlfie!"ences in mJnagement practJce~ 10 rhe different systems. Feedmg colostrum to others \.1,J::. 

a ri"k [a(lOr to diarrheJ IScour.~!. Apart from the pnssJ\'e ImmunH~. colostrum IS rcpond to 

rb~ ar. IlllpvrtJOr rok in pror~c!inf the lumen of g3.SlrolOre<;;mJ.~ rr.],;:::. from bemg O':CUpH::~ 

by scour cnusing orgamsms. In this situarion the calves \\ere not fed adequate coiosrrum to 

provide thiS proteclIon as part of colostrum was given ro other nnlmals (and some cases 

humans ). 

Deoill ry was a significant risk factor to skin disease. Loss of condition that leads to debiltlY 

hlS many causes. Skin infection itself can be a cause of debility and debility can predispose to 

SklO diseases. Water source was a risk factor (Q SCours. Scours causing orgJnisms are In the 

enVironment. And contamination of water with these orgaOisms can lead to diarrhea. The 

most common water sources in this area were well and river. These are not necessa rily clean 

sources of Water. It ]s easier to keep Ihe weI! area clean. 

5.1.5. C o n s traint s of calf manag e m e nt 

ThiS study has revealed that productivity in [hese areas are limited by inadequate access {Q 

\Vater. hl2h costs of cnlf meal, poor feed resources . poor disense prevention and control 

strateg ies. and Inadequate housing facilities. These constraints are SImilar to those reponed by 

,\I undibaya c[ al. (1998"1. The situation is aggranned by management factors that have been 

outlined abo\·e. To get a new born calf started begins with the dam. The dum must be healthy. 
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Pr.:'\ enm' .. tre:;nmem" It).,:.: \Jcclnation~ :md :ldmml..,tratlon of mu!tl\ltanun" and minerai 

suppi;."menl IS a requirement. The newborn c~!lf must be provided adequate coIQ\trtln' v,ltho 

first 6 hour" of binh and thereJfter looking: after the calf requlre:- a management progr,\lnme 

th,U I" conSIstent. And thi, is missing 1!1 most fdrms in thl:. stud~ area Apart from HARe 

record keepmg wa" very poor m other farms, Without proper record~ ]( is \'ery difficuh [0 

momtor performance" of individual calves, 

5,2 , C onclu s i o n an d r eco mm e n d ati o n s 

From this study il can be concluded thar: 

• ~lanageme:1t of calve .. in this area sti!] faiLs belo\\ required standards, F.:l.ilure of p;.:~~m:: 

transfer 0: ,mtJb0dies I FPTA) is high , Thi:~ i:. purely a manclgemem factor that c:m be 

controlled ""Ithout addll!Onal COSts, While most farmers are aware of the Imponance of 

colostrum. they do not know that the critical time is within the first 6 hours of binh, 

Farmers must therefore be educated to pro\'ide adequate quantl:les of colostrum (at leao;;t": 

htres) during this peflod, And where the calf b left wnh the dam, It mw;[ be aSSIsted t'J 

mgesr thIS quantity of colostrum, Farmers should adopt the poiJcy of observing :!nd 

as!>lsting cah-mg<; 10 case of cah'ing dilficultJes, 

• \\'hile colostrum is one faclor that affects the health and survival of calves. effectIve 

management of em'ironment and adequate nutririon are at leust as impommt as p.:l.ssive 

immuOlty, 

• ), !ortality and morbidity reported here is high in most cases, To optimize on productivity 

of the calves requires that measures must be taken to lower monal!ty and morbidIty, Thi~ 

study has confirmed some of the significant risk factors associated with some morbidil~. 

The impitcltions of other risk factors and morbidity nO( memioned here in the stud~ 

should nO( be overlooked basing on results of this study, From this smdy it is clear that 

management factors han: a big role to play in morbidllY and monaltty, What needs to be 

done is determining relative priority of e:lch of those factors taking imo consideration the 

economic COStS of mlen'ention, That means each system, each farmer may have differenr 

set priorities, Wells and Dargatz (1996) mentioned thai minimizing death losses are 

advantageous as long as the measures used to do so are cost effective. 

• Arising from this study some constraints to calf management in this area have been 

identified, The implications of e:lch of these constraints should be looked into in a broader 

~ense requiring multi-sector:!! strategies if they are to be broughl under control. 
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Anne). I: Sune~· Questionnaire 

D .~IRY C.~ L\·ES >IX\AGD1E:-;T r:-; PERJLRB.~:-; A:-;O Ll<BA:-; PROOlCTlO:-; 

SYSTD I OF HOLETTA. 

:"8: Information gi'·en in this questionnaire s hall be kept confidential. 

D31(' _____ _ 

F:lml Identification no .. __ _ 

F:lrm Structure. 
O"nen; :"ame' _________ _ 

.-\ddress' _________ _ 
Telephone' _________ _ 

Locatio n of Farm: 

Urban 

Penuroa!1 
Dalf\· 

Farm Size 

Holetta 

a Large scale (>50 cah·es) 

(bl ~ledjum scale (5 - 50 c:J.hes) 

,c) Small scale «5 cah·es 

Type of production sys tem 

a) ~larket oriented specialised dairy production 

b) L·rban da:ry production 

c) ~lixed crop h\"estock production 

Are there pregnant cows that ~ou expect to cah·e soon? Yes/So 

:"0. Of Animals 
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1;1 ) .\IJ.Je adul tslmciudlog bullocks ) __ _ 

(b Fern;de adLlIt~llncilldlng heifer~ 

(C ) .\Iale cah"es (upla 6 months old ) ___ _ 

(d) Female cah"es (UpIO 6 months old) ___ _ 

Breed of A nimals . 

(a) local 

(b 1 crossbreed 

(c) exOtic 

(.-\) Feeding ofCa[Hs. 

Colos trum Feed ing. 

Feeding of Colostrum 

(a) left \\ Ith dam to feed on ItS own 

(b) assisled to ingest. 

Time of feeding colostrum 

(a) immediately after birth « 6hrs ) 

(b) 6 - 2~ hrs 

(e) >1-1- hrs. 

i\'lode of feeding colostrum 

(a) individually 

(b) pool 

Qua ntity of colost rum 

(a) known (estimate in lilres ) 

(b ) unknown 
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Do you h:l\ e fo rce-feeding po licy for colostrum:' Ycsf'o 

If ~· cs d ocs it app l~ 10 o nl~ \\ cal,: C:1[\"(:5 or e' · cl·~ calf:' E, cry (,'::lIf,\\ cal-: calf 

\\"ho feed s co lostl"Um? OWllcr/cmplo~ · ec 

Do ~ · Oll milk cows - im mediately befo r e birth (yes/ no) 

- o r soon afte r b irt h (yes/no ). 

Do :tdult people cons um e colost rum ? Yesf':\o 

If 11 0. wh en afler ca lving uo you think milk can be consu med'! 

(a ) ~ or.3 days 
l bl >3d:lY" 

Do you gin colos trum as well to children, dogs, or cats? Yesf':\o 

Do YOU think colost rum is (food for new born calve? Yl:!sf':\ o • 0 

Do yo u ancmpllO restrict new-borns from inges ting colostrum? Ycsf.\o 

Su pplement :l] Feeding Yesf':\o 

Type of supplemental feeding if provided. 

(a) commercial 

(b) homemade concentrates 

Housing 

Type of hOll sing fo r cah"cs 

(a) group pen in calf barn 

(b) group pen in cow barn 

(c ) individual pen in calf barn 

(d) individual pen in cow barn 

(e ) shared facility wilh adult cattle 

(f) shared facility with other animals/humans etc. 

(g) Group in open 
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F" ('q u c n ('~ ofclcaning cah"cs houses 

la) more than once a week 

b once :J. \\-eek 

(c) once a month 

(d~ olhers (~pecifyl 

(8 ) Health .\l:.tnagemc nt 

Treatment of sick animals 

Ib) no 

I f ~·es . [re:lt cd by 

;)1 farmer 

(b) vet 

(C) attendant 

(d, others lspecify) 

What condition (you can tick morc than one if applicable) 

Ca) diarrhea 

(b) pneumonia (respiratory tract diseases) 

(e) skin diseases 

(d) urogenital diseases 

(e) debility 

(0 eye diseases 

(g) na\-ei ill 

Do caiHs haH free access to water or not 

(n) yes 

(b) no 
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b) weI! 

r) tap/pump 

Do you m:lnagc male and female cah'cs separately',' 

(a) yes 

(b) no 

00 cains and/or their clams mix with animals from olher he rds? Yes 

~o.Oipping of nanls in di sinfec tants ? Yesf:'\o. 

Arc your caIns observed and ass is ted durincr delinr;: Ycs/ :\'o . . . 
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immediately 3fle," b irl h _____ _ 

lII orc than 2-' hOIl'"s afte," bil"lh - 3 llIonlhs __ _ 

more thao 3 months 

(e) Prennth c treatments { those gi\"en to its (13m" ithin 6 weeks before birth and those 

2i\"cli to thc l1e\\ born witho ut any recogniz:lble disease" 

([) Other treatments 

D:lI e Diagnosis (disease) Treatment 
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Annc,,"c .o; 3. Diag nos tic classifica ti ons of cascs in Holena arca in 2001. 

C:.lSC type ;\0. Cases Percen tage of Total Cases 

DI:::lrheas (Scou~s or gastroenteritis) 91 3~.9 

Pneumonia~ (res piratory diseases) -15 16.3 

L rogenit:::t1 dlSeJSeS I C 

Skin diseases -13 15.6 

DebdH~ ~6.1 

b'e dise2.Ses 1-1 5. 

l'\avel ill 7 2.6 

TOTAL OF CASES 776 
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8. C l ' R RIC l ' L r ~I \' I T A E 

First nnmc: TERE:'\CE 
Other nJme~ : OOOCH A,:\10h] 
Sex .\IALE 
Date of birth. 1.4 - 196-
)olanta.! St:.uus. -'lARRJEO 
~o. of Children: 2 
.-\ddre~)e::.: - Permanent addre!>s(home address I. TEA-BOLO ABO:\GODERO -
.~BOU: . "OLE - APAC H 015TIUCT. LGA:\OA 

Contact address: P.O. Box 59. Wobulenzi, LAganda. 
E-m<lil: odochte ren cc ~ hotmai l, co m 

:\...:.tlon...:.lit\" L"GA:\O.-\.\" 
F:..tihe~,,· n<!ome 0 .\"11 SER.-\f[.\"O 
Fa!her~' occupa:!On: TEACHER (deceased ) 
-' la thers' name: ABElA JeOrTH 
Home DlSlriCi : AP.-\CH 
:'\":ltio naJir:: CGA):DA.\" 

2. EOLCATIO:\AL BAC"GROL:\O 

EDl"CATIO:\ 

,A r:\[YER5ITY 

I j Free Cni\er~iIY. Berlin, Germany/ Addis 
Ababa Cni\'ersny. Ethiopia. 

(ii). \lakerere L"niversity, Kampala. Uganda. 
,B 5ECO:\0.,RY 
SCHOOLS 
I. Kololo 5.S 5. 
1. Dr. Obme College 
3. Lango College 
Cl PRL\lARY SCHOOL 

:l.yami Primaf'.' School 

YEAR Q l".~ LI F I C.~ T I 0:\ 

'2000 - 2001 Expected :-'15, In VetennJ.,!"Y 
Epidemiology 

1988 - 1993 Bachelors Vetennary Nledicine 

1987 - 1988 L.:\.C.E (Advanced Cert..) 
1984-1985 
1980 - 1983 C.C.E (Ordinary level) 

1973 - 1979 
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