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PREFACE 

ATiP working papers are prepared and circulated to make .A;'IP research findings easily 

available to Government of Botswana personnel and researchers interested in Botswana 
internally by ATIP staff and byFarming Systems. This working paper has been reviewed 

Dr. L. Setshwaelo.the Chief Animal Production Research Officer, DAR, 

over a 15 month period from twenty goat herds, 	 in
This paper presents the data col!ected 
three villages in the Tutume Agricitural District. There were 973 faecal samples collected 

this period at three month intervals.and analyzed over 
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"*INTRODUTO 

indvpies countres.ig n Dpritmdrete A wit ha'd~v"loped-. 2o inical Fied Seces" 
en eoncnmbersaioamong amain soevlae.ihtemjr'mpai-4 4'lsoc- diss n ofutesasoiain sFebraytos ani.teriiacwhn rgfll o8 

inotonae ods of c "retine d baasisg,: b t mreo r olesIntedral parasit 
sporadically. 'It was~decided that by exaimining the faeces -of a Irepresentatie numlber.\of 
goats in' each herd of. the cooperating farmers on a quarter yearly basis, some estimation

witthe arempais eig~i~ohe;smallsiockY"asociations insome villages was likely, that dam'age4 wouldjcould be made as to levels, of para~itismrndn i.when it most 
occur. The Tuture Agricultural District has 'ainual rainfall of about,450mm whichalls 

7" during ,the months of November. th1rough April..~ It is'not evenly, distributed.4during'this-time, 
and it is common, tohave periods' f four'to eight weeks without rainfalIAlsothesandy 

4is available -- and. there is an abundance of browse "available.. in the. district -did'4noti 


suggest a high probability of intemal 'parasitism beig a 'problem' Thie study wasdesigned
 
to examine' this situation.'4 
 ;.4 

44; 
44'OBJECTIVES "'" 

The objective' of this trial, was to evaltuate: egg counts per: gram of faeces 4 to detenninee"if' 
possible, the relatii(, level'oflnfection of internal parasites, when peak'iifestations occur, ~W 
and i~a strategic control progrme"couldbe devised that would, be both succeisfl 11110 

4'economical," ~44 

JUSTIFICATION ""41 ~''~ 4.4 .4~~~~ 4 

Internal parasites 4are routinely assumed to be a problem in'goats in,developing countries,4444. 
The climate in the' Tutumne Agricultural District is characteiived Iby' a low, average raifall' "4 4 

which is. erratically distributed from November, to April; Hot< weather occurs ~Iin the' samuie~444~. 
.44 period, and. the soil is sandy. This climate does not indicate an, environment suitable f4or J 

nematode' propagation.. Oil,ier-factors %whichwould redUce p'zrasitlsm are the fact that goa ts 
tend to browse, when 4available, and that overIstocking of village grazing areas decreases thec""~, 
possibility of'goats gyazing and therefore picking up viable' larvae , ~" 

4I.. was' decided" to collect representative samples of faeces from the herds, run --McMasterst 
~tetsad ~o4se'if 'substantial nubr fprsites did exist;4.whefl they occurred~, and~in
 

what groups oif goas.' If deworming 'is necesrsary, it is imoln'to' know. when, would be 
 4 

the most strategic time to do so as proper 'timring would 4be essenial to 
' 

te estabiheto
4>,'. ' .4, 

44'4,4 y.. an efficient aid economic control programme... 44§ 
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~~~~PPOC AND DESIGN 4 .'444 

4Th c following we,re the_colle -ctio-n4 dat s ad-ieir -ass i ned co-1c1io i be r_ued 'in t h is 

44~.'~444~ 	 October - Nov'ember 1988 Collecton I4 4 ,~'4~>'2

February 1989~ . Collection 2 '.
April 1989 ' Collection :3 

' 4 

4' 

August 1989 Collection 4 ' . ~ ~ 4
~:October -.November 41989, Colle'ction 5 

4 

January 1990 Collection '6 4'.4, 

Jn collection 1, samples wyere collected from each 4of five goats from each' of the 20. farmiers ,
previously selected as cooperators. There were' six farmjers" each in -the ..villiiges ' of"'-'
Mathangwarie and Matobo, and eight farmers in".Marapong, "Dunnrg subs'equent collections," .. 
upto 10 	samples' were collected fronm each- farm, up to five from goatsolderthan one 4ydar4and fiv fro kids,"'4 

44 Each of these samples were examined by' uising a I-aver-Lockhart 4100'.McMasters Faeca1'"l " 
4Counting Chamber 	 Kit and following the 'standard mixing procedure -for~the- McMastersA'

technique' as closely as"'possible, Flo'atation was'.accomplished by usinlg4a~saturat~ed salt 
44 

solution. 4All' mixing 'was done -by two individuals," and4 all 4counts b' 'the'senior athor..''
After collection, the'.faecal samplkis were refrigerated' until, the mixing, and .count cudb 
done, All' counts~were completed' within 72 hours 'of. collection. AiJ da ~ere treated asw if.~deworming had not been done.'''4'."..4 	

4 44 

Coccidia Counts were performed 'on 866 of thle faecal samples. These re'tlits are presented 
below.' 4''' ' ~ 441 4'4 

K4, Nematodles 	 '' . . ..	 ,.:.4;.. 

*The mean eggs per gramn (EPG) count~was calcuilated. for eaich of, the six, collection4 periods 
"4 (see Table 1). There is an obv~ious and 'expec~ted 'difference in'.EPG Ievelewc eos' 

1, 4, and 5'and'2, 3,. andf6. 'The periods 2, 3, and 6 correspond to the~rai season anIncreased 	 risk of parasitism is expected at this time...K .. 4 

Distribution of mean egg couints. among age grot psIoer the entire period 'wascalculated 'andis'presented' in Table'2, 'There was very' little difference in'mean egg.couts'betwene'119K groups. ' This' is 'son-.ewhat different' from'. what was Iexpected; 'usual ly',kids. have 44 igher~~.~~4 ~ counts. 'A possible' explanation is that the area where the kids tended to 'feed..'was devoid of 4 

graiss' almost all year long. They fed on weeds and' bush almost exclusively, ~ 4. .'~'' . 

4'One village (Miirapong) had a Depatrmient or Agricultural Ficid,,Serviccs (DAFS) "4 
4 Smallstocc Association',which, among" othecr things, 4 periodicallyroidcd deworming

mcdica'lon for membersi at a preset, subsidized pricec- a bcnzlmidazole preparation i.t > 

' 

10 thcbe per head. Somec of the goats were dcwormcd in late September,- 4withi 28 
4days of collection period number 5. The 60 egg counts from thiese, aninihls w{cre

aopred to the 913 other counts using a tmest, and no slfcn Vdiffecewasfounid 4"'.' 

4 between the two grouips' Therefore all data wcre treated as ir no de~worning hlad kben 
done.~44~.~ 

'4 4'4 
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reducing he potenitial for ingesting infective third 'stage larvae. 

Thes' counts by age group were. compared by colle tio Fe similar,, 
except for two year olds in collection penod 5,r which were slightly elevated., This was not 

expected result and cajhot be eplined. 

IAUE' TS BE1:~MAN EIPG COU11N TEEN PERIODS 

,COLLLriON~ MEAN , S.D. NUMII-R OP 
PC-RiOD EOCASES~ 

#1 	 514 718 93K..
#2 	 47 166*K 

#3 	 810 ~ 799. 186~~ 

115 	 402 548 183 
#6 	 887 1139 '; '172 ,,+ 

73~TOTAL POPULATION 616 ,.'917 ~ 9>'; '% j 

TALI 2: 	 MEAN EP COUNT BY AGES OF GOATS 
AVERAG MDOVER T11IE'''II'> > 

AGE1 	 MEN SD. NUMBER O7 

KIDS ,,630 - 977 >~ 40,> F
 

'>1 YEAR 560'4 715 ;73
 
2YPARS 644 'K 1277 71'> 
3 YEARS " 633 798 141 >+'+. r 

4 YEARS PLUS 606 956 ~ '265% 7"~ 
4'UNKNOWN 	 '346' * 405 13 

FOR TOTAL POPULATION 616 9 50  Q7< 9737 + . 

The EPG count used as a pathological level in Northi America is 2000 EPG. lnBotswana, a 

Count of 700 	 is' consider~ed a moderate infestation and Worming is advised. The DiagnosIic 
Laboratory 'considers 1500 EPG as a significant count, probably indicating, a Severe parasitic 

To try to substantiate some level as an indication of clinical parasitism, numbers o 
F

'+'' exhibiting., particular levels of egg counts were ,looked at as a percentage of tlie'total 
*~p9pulation.KThe following was found: 76 percent' of egg counts for thlerCoMplete,~penol Of 
>time, fell below 700EPG, and 84 percent fell below 1000 EPG. -Eighty-seven percent &fth 
counts, were less thban 1200 and 89 percent less thatn '1500,. Only 6.5 percen-th,'le ots 4'>,3 
were higher tan 2000 EPG. were below this level. Very few cases oft Thus '935 percent 

linical parasitism have been seen in these herds.
 

The contention that, internal parasitism is not a major problem; at least in, goats -in Tutie 

Agrii i wecentustudy dDistriofdiseases in goats (Thedford; 
Woziiian';, and Kelerogile t 1990)Tls study indicated only two percent of all diagnoses 
made, when consldering the number of all diseased animals found> during a ninet e mionth 

oPersonal with Rogers Senior Veteinaryfr , Diagosticommunication DrEU.S. 
Laboratory, MOA, Gaborone.F~-~'FAA 3 ~.~ ' 
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'Period, involved" internal parasitismr . Thecse data' Were "taken -from;ia>I peri od duriing, neari~nornnv rainfall, andIs ion, iff such can c&~imed~ in Botswana. o~~ 

uese figures acoun EPG is probably too low to recommend a routinedeworming ofthe herd. It is Suggested that 1200 EP1 or, 150(PEPG'indicating a moderate infestation, and~200 EPG a serostea '> 
' considered as 

When comparing mean egg counts, among villages, tere was no differenice. t' 'Uponiexamining EPO count differences among farmers within each village, there were differencesin two of the 	 three villages. There was no apparent explanation for these differences. 

Coccidia
 

Coccidia were counted simultaneously with nematode eggs during 1989-90 (Collecticdi Feriods~
2 through 6). 	 It is difficult to determine exactly what these counts mean as no clinical signsor death loss from this malady were observed during this period of time. The meancoccidia per gram (actual count x '100 = EPG) by age is seen in Table 3. 
The, increased count for kids 'is a' predictable result. This is a common occurrence, and isexpected' to drop by the 'time the kids reach one year old. The decrease ndicates animmunological 	 response by the animal 	to the presence of the coccidia in its body,;as no clinical 	 evidence of disease or no deaths occur, a count 

As 10g* ­
like this should be monitoi d,but not treated. o'a.' 

TABL 3: 	 MiVAN COCCIDIA PER GRAM OF
 
FAECIIS BY AGII '
 

C(>CCIDIA ElRGRAM! NUMBER 	 4AG ' MEAN -1S.D.' 	 OP CASES '" 

KIDS 7398 	 19684 403I YEAR 1369 2360 682 )TARS 980 1698 54
3 YEARS 1169 '1707 112 h ,''OllIFRS 1784 3266 229 
ALL AGES 4234 13880 866 

Meain count for the various collection periods is shown in Table 4. The difference betweeni4i~collection periods 2 and 3, when compared to 4, 5'and 6, could be explained by the rainifall~>~pattern, and the number of kids available for infection' athiat time, Rainfall is normallhighest from December to April. and kid numbers tend to peak early in this period of timie.As the kids aged and developed immunity, the expected drop would occur, 
The continued low count during collection period 6 could also be explained by weatherpatterns. Rains' up to this time had been light and sporadic, neither of'which are: conducive< 
to coccidia propagation.' 

' ,''" ' 

There was no 	 difference between Counts in' flocks ex~hibiting diarrhea and those reporting ndiarrhea. 

'HLE: W300/WP-31 -4 	
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TABIE 4: 	 MEAN COCCIDIA PER GRAM COUNr BY 
COLI ECTION PELRIOD 

COLLI-CIION 	 TCII NUMBERR__IiAL 


+.jl+8IOt MIblAN -- SD. .... OLAS ~ 

2 	 0608 23495 164 
3 1369 15444 186 
4 2846 5826 173 
5 2448 9842 183 
6 2113 4108 160 

ALL. COl.lECI'ONS ,123.1 1363 866 

DISCUSSION 

Neinalode,, 

Upon looking at tihe cot picte daIa set there was no time, within the 15 month period, when 
he mcan count ,apprtaclicd what was considcred an indication of severe or clinical 
hweiminthiias;s lit c were differences between i per(xs of collection with periods 2 -
February 190t): 3 - Ap!\ril 19S.; nd 6t - Januarry 1990 showing the highest tucan count. 
These p. riods corresponded to the periods of, or just after. ix, highest rainfall of the year. 
I:G Counts hetweeit ace ,roups over the complete 15 montIs showed some variation, but 
none were judt!gcd ittprt;It. WheniFlP(; for each age group, at each collection period were 
considcred, only two vcar olds inp(tiil 5,October -November 1989, showed an increased 
I:P(i. l!;is difference cannot he readily expllincd. 

When considerinig fhallevel to designte its a pathological IBPG, it is souggested that a count 
(i 12(R) to !5Ot) INP he used as ar indication of possihlc clinical parasitisitl. A couit (f" 
2(X)lt -PG shouhl be tiLd isart idtication of' severe clinical parasitisro. 

If ireatimtnt for initunia' praitism is to e carried out ont a routine basis, it is suggested that 
aIstrategic IXriO I,-' S'lcCtCl for sutch treatment, such as th, April - May period when I+PG 
Ctunts appear their If out s used, i.e.. one to remove hiterntatt Iist.a clean trelmcietit 
%worlmsin the ,astro-intes:inal tract, then itshould be done inSpteltmber or October, or atftur 
the first rain occurs. \ broad spectrum antltelintic sutch as "Ivertnectin" hhould be ued at 
thi,tiie as itwill control larva anid adult gastro-intestinal ncmatxes, its well its lice and 

other external parit,,itcs (Thedf rl, Worian and Keletiogilc, 1900a,). t.se of a broad 
slcerumin anthelmintic inMay i'o would reduce lice p)Op)ulaints is well as lower ,Internal 
parasite I'vels. lDeworniins at other times during the year. except inspecific cases, appears 
to he incfficient and probably not cost effective. 

Coccidia 

The coccidi., counts were performied as an afterthought because there were so many 
appearing in the counting chamber. It is not known how to interpret these results as no 
clinical cases Were seen during this period of time, and the counts do not seem to be 
correlated with clinical disease. Counts appear higiest in younger aniials which is fairly 
predictable. They also apptear highest during the wet season: which is to be expectetd. 

thatt 	 and correlated 
of disease, and that aiinials only be treated when absolutely necessary. Treatment for 
Coccidiosis of smnall ruminants is best handled by niass medication with "lonophores", or 

It is suggested cOcCidia COuns be monitored with actual clinical evidence 
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other Coccidiastats, added to the feed (Gregory and Norton, 1986). This is not a practical 
solution in Botswana at th-s time because of unavailability of the drugs and inability to feed 
these products over a 30 day period. Immunity develops quickly after infection. If clinical 
disease does not occur and deaths are not common, it isbest to allow inhection, recovery, 
and resultant immunity to occur. 

Improved managcment practices, such as better kid nutrition, not keeping kids in kraals for 
extended periods of time, and providing warm-dry shelters in colder weather, would greatly 
reduce the chance of clinical coccidiosis developing in young kid goats. 
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