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PREFACE 

ATIP working papers are prepared and circulated to make ATIP research findings easily 
available to Government of Botswana personnel and researchers interested in Botswana 
farming systems. This working paper has been reviewed internally by ATIP staff and by the 
Chief Animal Production Research Officer, DAR, Dr. L. Setshwaelo. 

This paper presents information from a researcher managed and implemented (RMRI) study 

of the causes of sickness and death of goats ir. three villages in the Tutume Agricultural 
District from September of 1988 through February 1990. 
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ABSTRACr 

Diagnoses of diseases were made on 1530 goats over a nineteen month period. These were 

both clinical and post-mortem diagnoses. The 40 different diseases diagnosed were arraiuged 

in the prevalence of occurrence both in cases and individual animals. A discussion of the 
importance of these diseases and their relationship to management and husbandry is included. 

INTRODIJCTION 

Death loss in goat herds on village farms has been recorded as nnning from a low of 9 per 

cent to over 60 per cent per year (Senyatso. 1987; Gray, 1987; Gray and I3aathodi, 1988). 
The diseases responsible for this mortality have not been seriously investigated, primarily due 

to tileremoteness of villages and the shortage of veterinary staff, both professional and para

professional. When investigations were made they were usually on animals submitted to 

veterinary assistants with only samples being forvarded through veterinary officers to the 

central laboratory. Rarely was tileherd of Origin involved, and seldom was a clinical work

uit. either medical or post-mortem. performed. 

It was felt that if a conscious effort were made to examine as many sick and dead goats, as 

possible. in each of the three villages in the Tutume Agricultural District in which ATIP 

works, some insight into the common causes of morbidity and mortality could be obtained. 
This study, covering 19 months, was an attempt to accomplish this goal. 

OBJECTIVE 

The objective of thlis researcher managed and implemented (RMRI) study was to make 

clinical examinations of as many sick goats as possible, and to perform post-mortem 

examinations on alldead goats that villagers presented, in an effort to enumerate those 

diseases causing morbidity and mortality in the three villages studied in the Tutume 

Agricultural District. 

J.ISTIFICATION 

Death losses in goats vary in ,everity from year to year and have becn reported from 9 
percent to 62 percent hy both APRiU (Senyatso. 1987) and ATIP (Gray, 1987; Gray and 

Baathodi, 1988). Where small ruminants are concerned, very little specific infontation is 

known about disease incidence at the village level, as there arc few contacts between village 

farmers and veterinarians. [hose diagnoses hat are itadle c.tntain TMuICh bias in that only 

thde, ,oats shch a farmer wants examined are ever presented to a 'terinary assistant (VA). 
i toin. fO rw als ol fec +, to ite Veterio aryThe VA. ill o1V those cases he are tlecesarv 

Officers, \who dtcidc which cases to send to tihe central diagnosti, lahoratory. In most 

instances the flamiers only present cases that are partictL'aIly curious :o themn. as utost of the 

litte they Cat tile dead carcass and don't want it lisLiUrbCd by the VA. This procedure is 

complicated hy distances. lack ot efrigeratiin for dead animals and saimples, its well as 
constraints incotmmunicatit and transportation. 

To better understand the disease process ; that occur in goats. and the relationship and 
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importance of these diseases to both the losses associated %kithmorbidity dad mortality, this 
study was undertaken to examine as many individual goats as possible in three villages. 

APPROACi 

Initially the study was to look only at dead kids, i.e., animals less than a --ear old, owned 
by cooperating famlers. Itwas found that farmers were reluctant to bring ir,dead carcasses 
as the post-mortem procedure rendered the carcass undesirable to eat in the eye of the 
farmer. It was obvious that if any data %kere to be accumulated, all sick goals regardless of 
age would have to be examined, and the post-mrtem procedure would have to be modified 
so that the carcass was riot nduilyr dalnagcd . The scope of the investigation was also 
changed at to all goats presecnted ortis ipoint inc ludte regardless of age ownership. 

This investigatin started inAugust 1988 and continuned through February 190. covering a 
period of 19 months. During this period of time, 148 medical cases were examined and 33 
dead goats were submtitted for post-niortetn exalmination. Three cases reported by fatmers, 
which had accur oc histories and which were related to other diagnoses, were also included. 
This makes a total of 184 submittals (cases . In addition to the 20 sniallstock farmers 
cooperating with tie ATII programme in Matobo, Mathangwane, and Marapong, animals 
were solicited from any farmer who asked for assistance in these villages. 'Tie cooperating 
farmers were selected several years ago by a previous animal ,;cientist on tileproject. They 
do not represent a random .ample nor were they selected because of their managerial ability 
or socio-economic status. They are, however, well scattered in each village and it was felt 
that their herds represent tiletypical disease status in the villages. 

For those ainals presented, a fairly complete post-morten was performed in the field 
without destroying the carcass. This modification to tilepost-mortem procedure wits 
necessary to get farmers to submit carcasses. Tissue was submitted to Sebele, to tile 
N,,tional Animal Disease Diagnostic Laboratory if a diagnosis could not be made from 
clinical and post-moriem evidence:. Routine submissions were not made due to distance, 
inability to ship fresh specimens aind work load of tie laboratory. 

Sick animals presented were examined, treated, and a follow-up on their condition wits made, 
ifpossible, to ascertain ifthe animal lived or (lied. If it died, an effort was made to 
conduct a post-morte examination on it. Therefore the examination of atnimals was 
influenced by whether or iot tile os ner presented them, consequently the resu Its of this 
stud, are subject to some bias. 

S otie cases shutitted had several animals involved, up I,)the nmnber in the complete herd. 
Also in several inistatices (I"to five diagnosed conditions were seen in a single case. 
Therefore. there ,.ere tiany more arinals and diagnoses than cases subitted. 

Records of each sick or dc ..I aninal were maintained and analy/ed hv coputer. 

RESULTS 

Over the 19 month period 184 cases x,cre submitted for evaluation. Each case varied in 
number from a,single anitnal up to a complete herd of 69 anitials. Overall, 1530 animals 
were affected by tile 40 diagnoses that were made. These 40 diagnoses were made 253 
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times. 

Samples of tissue for histopathology or bacteriology examinations were sent to the National 
Animal Disease Laboratory at the Sebele Research Station from 46 cases. Of these, fifteen 
confimied the clinical diagnosis (33 percent) and the remaining 31 cases either did not 
support the clinical diagnosis or no results were obtained. 

The distribution of the 184 cases from the district were; from the village of Matobo, 44 
cases; the village of Mathangwane, 71 cases; and the village of Maraw;ong, 62 cases. 

When only cases were considered and not number of animals inv:,!ed, the listing in order 
of occurrence and percentage of total cases is as given in Table I. It is interesting to note 
the number of management-related diseases ini the first 10 occurrences. -xternal parasites 
and diseases they transmit, lice (15.4 percent), hearwater (10.3 percent), and ticks (7.5 
percent), comprised 33.2 percent of all submissions. When malnutrition (7.2 percent). and 
internal parasites (4.7 percent) were added, the total reached 45.1 percent of all cases. These 
nanagement-related cases Iotaled Iwo-thirds of the ten most commlnon diagno.wcY. 

€

ABIT:I M().S ((FMStON DSIFASt S DIAGNOSI:' IY CASF-s 

UNONI P:RCENI O 
CA FS - DIA(;NOSRS-

I sSI FIIR 

)

L.ICE 39 15 4
I It'AR'WAIIR 26 10,3
 
TICKS t9 7.5
 

CASIOUS t.YMII IAD)NIIS 18 7.1
 
KFRATOCONJtUNCTIVIIS 16 6.3
 
CON'r,GIOUS LCI11IYMA 14 5.5
 

IN AL I.IteMINI]Ih\ASF,. 4.7
(GASTROI NTI.XSI 12 

RI.SPIRtAtORY INIt:CTION tW 4.0
 
MAI.NU'IRITION KIDS t0 ,1t0
 
MAI.NUTRITION -- AI)TIS 8 3.2
 
RUMEN ACIIX)SIS 7 2.8
 
CONJUNCTIVITIS 7 2.8
 
DISLOCATION --FRA("UtR 5 2.0
 
S'IOMACII IM'ACTION 5 2.0
 
ANEMIA -- SEVIT.w 5 1
 
I)IRMATOPI III.OSIS 4 1.6
 
CONGENrrAI. CONDIIONS 4 1.6
 
I)INIAII) [YIV-S 1 1.6
 
('OCCII) OS -PS 4 1.6
 
NOIIAR WORMS 4 1.6
 
FRALMA --A )I(OtttI.I.] 4 1.6
 
AIORIION/Nt It.1.11IR'lI1 3 1.2
 
NO DIA(INOSIS 3 1.2
 
MAS'IITIS 3 1.2
 

Infectious diseases were the second most important. Included were: caseous lymphadenitis 
(7.1 percent), kcratoconjunctivitis (6.3 percent), contagious ecthIma (5.5 percent), and 
respirator\ infections (4 percent), which constituted 22.) percci,. d the total. It is also 
interesting to note that. in this group, only contagious ectlyma has a prophylactic agent 
commercially available, and that management practices could help in reducing the incidence 
n all of these diseases. 

All other diagnosed diseases consisted of less than one percent of the total diagnoses. These 
are listed in no particular order. They were enterotoxemia, trematode infection, perinatal 
deaths, umbilical hernia, mange, nodules on the udder, undiagnosed central nervous system 
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disorders, pyelonephritis, rabies, gangrenous mastitis, wans, cancer, dystocia, lacerations, 
diarrhea of unknown cause, and aberrant nose botF. 

The disease incidence was also ranked by the number of animals affected. Table 2 lists 
these diseases in their order of decreasing incidence by number of animals affected. 

2: 	 IIYI'AIBLFE RANKING .01 I)ISEASI'; IIlE NUMIIIR 01: GOATS 
AIi"FCliIT 

DIAGNOSIS 	 NUM BER AI.I:C'I') IFURCUNT 

45.0 
TICKS 469 30.7 
CONTAGIOUS ECI IYMA 

LICI: 	 t)88 

74 4.8 
CASI-OUS L.YNII IAI:I'NITIS 36 2.4 
KFRAT(X'ONJUN('TIVITIS 35 2.3 
IIEARIWA'IER 31 2. 1 

GAS'I'I! NI'IESTI NA I. I ITSINIIIASFU.S 30 2.0 
MALNUIRITION -- KIDS 27 1.8 
RF.SPIRAIOR Y INFI(TIONS 15 1. 
NAI.NULhITION -- ADI I " 13 0.8 
SKIN INFECTIONS 13 0.8 

13 0.8 
I)IERN ATOP II.OSIS l(0 0.7 
RUNIEN ACIIX)SIS 	 8 0.5 
CONJUNCI'IVITIS 	 7 0.5 
COCCII)IOSIS 	 6 0.4 
i1TIIBY CAR 	 6 

MASItTIS 

0.4 
1)1I.(X'A'IION - IiRACIURE 5 0.3 
SIOMACII IMIPCIION 5 0.3 
ANEMIA -- SEVERE 5 1.3 
NODULI.AR WORMS 4 0.3 
CONGI-NITAl. CONI)ITIONS 4 0.3 

3 	 0.2 
NO DI, ,GNOSIS 3 0.2 
ENIIROIOXEMIA 

AIORTION/iTIL.ILIRnII I 

2 	 01 
(1TRENIAI'O)IF INF("TION 2 


IF.RINATAI. I.A'II IS 2 
 0.1 
AIII".RANI NOSE IN()IS 2 	 0.1 

a. 	 Al-tlher dha,¢ had only urc ase each constituting only 0.1 pcr cent of the total. 
liwcc creu truhilical irnija, mange, tules on ire udder, undiagnosed central nervous 

ss tlctlediseas,, a.ncnling p)¢loncphnfis, rabies, gangrenous nastijis, wals, cancer, 
il) sok , lacerations, and diala 'a of unknown ets.. 

It is interesting to note that the samie ten diseases appeared at the top of the list, in a 
somewhat diffcrtil order, bitt this time equalinig Q2.8 per cent of all animals infected. Again 
nianii ell andIInht were bv far tiie tirevalenit atid important ofritllshdu[dr\-reltted diseases 	 lost 
this group. 

It is also interesling to rote thmiall foris of' internal parasite disease lotalled 2.8 percent of 
all animals affected. thile lice and ticik iifcstalion comprised 75.7 perccnt It all florms of 
etenial parasites and tli:scascs lrdrlnuilcd hv lrhem ',re considered, tir tolal increased to 
78.0 percent of all aimialk affected. 

When considering the post-mortei (Iiatno,scd cases. 'ltatle 3. hearwater submittals atirounted 
to 42.4 percent, with one-half of those being cmfirmed. Manageiient-related diseases again 

were very important as i cause of deali. Ileartwailer positives, heaiwaiter suspects, 

malnutrition, lice, acidosis. foreign botie in tire stomtnach (plast;c hags inItile omasuir), and 
automobic Iraunia alnioted to 81.8 per cent of all deaths. Even if the unverified 

heartwater cases \ crc discoMted. 60I.6 per cnt still rclained as iaiaeicrt-rlted cases. 
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TABILE 3: DISEASFES IN OkDER OF (XCURRENCE WI [IEN 
DIAONOSED BY IM'-MOR1IEM EXAMINATION 

DISIEASE NUMI, R PER CENT 

7 21.2 
--UNSUBSIAN'I1AI1) 7 21.2 

MALNUTRiTION 

III'AR'IV I1ER .- POSITIVE 

7 21.2 
3 9.1 

FNITROTOXIFMIA 2 
GASTROIN'IS'IINAI. IIE.LMINI1 IIASI-S 

6.1 
LICIE --PARASI'S AND ANEMIA 2 6.1 
ACIIX)SIS 2 6.1 
FOREIGN BODY --P.ASIC BAG --STOMACII 1 3.0 
AUTOMOMIIIE TRAUMA 1 3.0 
COCCIIIOSIS 1 3.0 

100.0TOTAI S 33 

CONCLUSIONS 

Disease and death loss is of vital impottance to small farmers in rural Botswana. Much of 

this loss is currently being salvaged as most of these animals are eaten by their owners 
regardless of cause of death. This is a serious and dangerous practice. With increasing 
population of humans and animals it is unlikely that disease incidence will decrease. 
Modern management and (lisease control will become necessary if the numbers of arimals 

are to remair high enough to feed the population and not damage the environment. 

It appears that there is a strong need to increase the awareness of animal management and 
it to tile extension effortnutrition as relates village farmer. This should be done through an 

and should inc!ude programmcs on pasture or ran.-e management, fodder production, fodder 
preservation and storage, basic management, nutrition, disease prevention, and their 

interrelationships. Control of external parasites needs to be stressed. Control of internal 
parasites should not be ignored, but relegated to its proper place of emphasis, i.e., below 

ex:ternal parasites and nutrition management. 

Fortunately very few zoonotic diseases were found in this study. It is likely however, that 

these will increase in importance and number as human and animal populations expand. 
Programmes to educate the rural population to the dangers of consuming animals killed by 
disease, and the best procedures for preserving or keeping meat fresh, should be initiated as 
soon as possible. The changing of this behavior will not be easy and will take a good deal 
of effort over a long period of time by those agencies responsible for these programmes. 
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