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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, )AR, Dr. L. Setshwaelo. 

This paper presents infomniation from a researcher managed md implemented (RMRI) study 
to establish the production parameters, labour requirements, usage, and value of goat milk 
and other products when prodn,:ed in the traditional manner. Infornation was also collected 
on slamgliter for home ute and sale of goats for cash. The numtber of' animals reported dead 
and those killed by predators was also explored. This study conducted 20 farms 
the 
during 

villages 
1989 

of NIamho, 
and 190. 

Mathangwane., and 
was 

Marapong in the "'utunn 
inon 

Agricultural District 
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ABSTRACT 

This paper presents infornation on the traditional use of goats at the village level. 
Information is presented on the production of milk and milk products, the way they are 
used, ntmber of sales arid animals slaughtered by each farmer in the study villages. Mean 
proluction. numbers involved, losses, and times required in management procedures are also 
recorded. 

INTRO1)UCTION 

Goat pr uxction is a major inidustry in Botswana. The 1988 issue of Botswana Agricultural 
Statistics, indicates that tiletotal goat population numbered I.690)8(X) and are owned by
64,780() fanners. These animals are kept as a source of milk, meat, savings, and cash. The 
number ofigoats in the country is currently increasing by about 15 per cent, per year. 

ManyIcmmnIal grazing areas, cspeciall. near villages, arec urr: eing over utilized 'iJh
 
resulIt ing liction of grazing and browsing potential. Further iond expansion of"Contited 
the national goat herd is likely to add to environiiental daniagc,. ,pecially in those area." 
relatively near the population centres. 

Better utili/ation of the curient national goat herd -- by increasing milk production, 
i1proving the nutrition al level for kids (which should decrease kid .iiortality), and earlier 

uo ilizatiOn of aniinials as meat animals -- should promote a more sustainable industry and 
reduce tile damage.risk of environmental 

OBJECTI VE 

The objective of this RMRI study was to gain additional knowledge of the traditional 
metlIods of goat use at tile village level. 

J(ISTi F ICATION 

To enable change or expansion Of a technology toioccur, it is first important to gain an 
understanding of the basic procedutres and traditional uses of the old technology. The 
traditional methods of handling and milking goats, utilizing the animals for meat or as a 
source of cash needed to le ascenained so that a comparison could be made between the 
presently practiced procedures and those of a proposed intioduction of new management
skills and prodtctionI techniques. 'o be sticcessfutl. a new technology must offer 
considerable advantage in the production of products or cash. reduction in work load, or an 
acceptable Combination of all three. 

DESIGN 

Twenty farmers wlho raised goats and milked heii for at leai part of the year weie selected 
as cooperators. These farmers had participated in previous ATI'P studies and were 
considered rcpresentative ot fanriers rithin their respcctisc villages. There were six farmers 
frot each of the viliages of Matobo ar,! NIathangwane. and t-ight from the village of 
.larapon 
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A data c.llection form (Appendix A) was designed and the AT1P village enumerators visited 
each i mi, about every six weeks during the study, to interview the famier, measure milk 

production, and time their work. These data we e then entered into a computer data base 

and the following information generated. 

RESULTS 

Each of the farmers in the three villages was sampled about every six weeks. A list of 
goats being milked (each had been previously ear tagged) was obtained. Time required to 
milk, and volume of milk produced were recorded. These farmers only milked once each 
day, in the morning. 

in Matobo, 189 goats were milked over a one year period with a mean of 4.5 goats milked 
per farmer. per day. E-ach farmer produced 434 millilitres per day' with an average 
production of 94 millilitres per head milked. 

Farmers in Mathangwane milked 265 goats for a mean of 6.8 goats per farmer, and 205 

miUilitres of milk produced, per goat. 

,M%:'apong farmers milked the most number of goats. They milked 357 goats, vith a mean 
of :.8 head per farmer, producing 194 millilitres per head, per day. 

"The, data are presented in Tables I and 2. 

TAInItI NUMFIFR 01;GOAlS MILIKH) OVER 11Il'OIBS'RVAIION PIERIOD 

MAI OBQ-1 .. A NGAVANE--HIO~ TYA... 

Mean Number 4.5 6.iS , 5.2 
lod Numbcr 189 265 357 811 

a. Rmigcd from 0 to 2X tnitmds 

SIAHli 2: MI'Y MILK l'ROI)UIION 'ER FARMER BY VILL..AGE IN MII.AI.ITRES 

I1.1.AGES .... (TA I. MEAN 'ER RANGI- OF 'ROI)t(I'ION MEAN PER GOAT 
I'RO(DUCION ARMER I'iR

I.ow 
FAMER 'ER PERIOI) 

__ ______II(;ll. . ... . . 

MII 54,,1S265 .11 0 12M 4'1 
.laihan ' c 53125 1It, 0 5525 205 

Marijln 701104' II 0.5 191 

IOTA . 1.1115S, 'U) 0 5525 165 

A further breakdow,n of production data gave numbers milked and means by farmer (Table 
3). Two farmers. Ntru i; er 1(0 and Number 12, did not milk any goats throughout the year. 
The otliers varied, depending on tile period of' production, milking from 3 to I I goats each 
period. Most farmers, however, milked about five goats over about seven periods, 0- 42 

weeks. These were not always tile sane goats. About four to six weeks after the goats had 
kidded, those goats that were producing less than 51) millilitres per day were replaced with 
fresh goats. It is interesting to note that farmer Number 7 milked the iigliest minimum and 

maximum number (i" goats, the highest mean nmber. ighiest ninimltli, nlaxinun 

and mean production per head. and had the higlest nican per lactating doe. Thiis famier 'as 
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also the only one who sold milk products (madila) and the one who made P620.00 over a 
three month period from product sale. 

TAt1Ili 3; MIL.K PROD(71ION IY FARMERS 

NUMIIER M[ANFARMIER (F()AIS Mt I L-.R_I)A RI{EPORT MI. MII.K 'ROIDUCEI) IP.RlLR!_)jLPIERIQS PRODUCTIONNUMBIlIR NIIS MAX MFAN 'ERIOIDS MINIMUM MAXIMUM MEAN TOTAL. PER GOAT 
PER PERIOD 

1 6 101 8.6 3 21X) 1175 625 1875 672 0 8 .11 8 II 950 513 41110 1263 1 I0 .18 I1 0 12W) .185 5335 02

I 0I '1 5.8 8 
 (9 .75 5.11 1330 92 

5 0 6 4 5 1 IX) 3111 1551) 99
 
6I . 2.1 1 
 0 3511 154 11175 71
7 II 27 166 7 261 5525 4X)3 281125 261
8 28' 1.4A 7 I} 5.511 2125 14875 189
 
9 (1 1 8.1 7 21510 989 692-5 122


IWI 0 0 Il) 1 1) 1) 0

1I I0 
 . 2 t, 8 0 1950 48.1 3875 177

12 0) 0 1) 8 0 
 0 0
1I I1 12 7.7 1M ) 331 1.165 1.16510 181
II II '4 1 1II 11 2050 10105 1181511 202
 
15 15 5.1 I1101 3251 9(W 9.1181 173
If, I 11 5.5 I10 1550 1.10,5 1.1050 237 
17 2 7 36 9 51 15511 528 1750 14-1

i1s 3 1.A 4,6I (1 X1 167 10OW 167
19 5 I I 
 9 11 0,50 123 1108 129
211 3 13 6.8 11 511 27WX1 1179 14785 252 

The riilk that was collected by farmers was used primarily in the home. Seventy-nine 
percent indicated they used the milk as fresh milk in tie home. About 20 per cent let the 
milk sour alnd used it as madila. None sold fresh milk in ( the farmer, mentioned above,
sold madila. His sales occurred during periods ol" high production. There appeared to be a 
high demuand for madila as on several occasions vendors were observed in the villages with 
21 litre containers of madila. They were invariably sold out within four or five hours of 
arrival. TIle soirce of this product is unknown. 

Man agement practices, i.e., time spent milking, feeding, watering, kraaling and, where 
practiced, lierding are presented in Tahle 4. All ofi the times given in the table were for all 
goats in the herd. except milking time. This was only for those animals actually being
milked. Only three farmers practiced any supplemental feeding which took then less than 
30 minutes per day. It is quite possible that they understood the term "supplemental 
t'cedin g' to meall giving the gals mineral rInixiture and/or salt. 

Waterirg tille rCtuired less than 30 minutes per day for 52 percent of the respondents, and 
in additional -12 percent required less than one liour. Overall. )4 percent of fanners spent 
less thall an houir a day waterirng all goats. 

Kraaling goats took less than 30 minites per day for 88 percent of the respondents. An 
additional nine percent required more than 30 minties a day, hut less than one hour. 

()ily 73 (if the 15(i' fanner responses, or 47 percent of the titte did fainers herd their goats.
Those who herded did so from I to 10 htours per day. with a mean herding time of 6.4 
hours per dlay. 

Milking time required less than 30 minutes per day tor 94 percent of tire farmers. Of the 
156 times farmers \%,crc timed during tie milking procedure, it took them, on average, 7.15 
niL utes to1 milk all goats. Tlie mean iiie per goat was 1.4 tinutes. Village means for all 

File: "%,3f)(/WP-3h - 3 - July 9, 1990 



goats milked, and the average time it took to milk each goal were: Matobo, 4.26 minutes for 
all goats with a mean of 0.97 minutes per goat; Mathangwane fanners required, on average, 

10.19 minutes to milk all goats, and 1.50 minutes per goat; and Marapong frniers required 

7.19 minutes to milk their goats with a mean time, per head, of 1.64 minutes. 

TAtBLE 4: TIMI- SPENT IN NIANA(TlIENI PRA(TTICFS PER I)AY 

lEFSS-ItIAN-30-MIN --- 30-60-MINU-TV2 4.20-lOh MIJjS\NjK.____-LA 
-- - --MI-ER i'ERENI NUMIER I'ER(ENI NUMBI:R PtRCII..NUMiF.RA' PFRCENT NIM BIIIXRJ 

108II 11OO(W tMilk 1(ioe (02 ' 6 
iK)Feed "I T 1) 1 0() 0 0 01 (0 3 

Waittr Tiiii 57 S2 .12 5 5 2 1 110 100 
144 1 (X) Kraid lime 12-1 h 13 t -i 3 0 0 

I mlm 73 ic 1, I iiLiihi, (I": ) h,rdcd dhir goat,mi avi ,gf 6..1hoursperay 

Most of the does. t01percent. were nursing kids in additiop to being milked once per day 

for hunman use. Table 5 Indicates the number and perCIeniag-e of does nursing and not 

norsing kids in each of the three villages. This diversion of milk is thought to be one of 

the major caNses of kid inalnutrition and mortality that is commonly seen in the villages. 

Table 5 describes these facts more graphically. 

Additional man ageminenlt data were gatliered to try to better understand the traditional system 
of herd nanageClnt. Very few goats were sold from the farms monitored. Table 6 

indicates the total sold per village, percentage of' total. and mean onumher sold per faner. 

IAItlE 5 NIRSING S IAIES 01: i)1-S tIlING MIIKFI) 

MA 10110o %iII,\CWANt: Ju RA0t). 
....... N 'MIFR NI[MilER) ItFRCE.NT _NiIIiER_._'EiRCE3Ni_ NittE__:.R
tE'R(I!Nt _ ___jR iN 

i 225 9.1 212 99 552 Yt 

No le, 21 1-i 6 2 1 52 9 

to IAo1 1 I(m 2)) 1 m 21,1 1 mi0 61(4 1 M 

tAIIt 1: N6I 11 7R VII.tA;ENIittR 01: G;OAIS SOI1 

StIAt 0(10 MA'il tANG WA NE - -MR~)-- NVQG, L-

Numbetr 0 ( .t 23 
Percent s3 17 110 
N ican/fm, I I} |J 0.115 0I.15 

No goats wcre sold in the village of Matolo, ,%hile 10 ,verc sold in Malthangwane and only 

fottr in Matapong. ()t those farmers who sold gOaIS. seVe1 Of thein sold only one goat, fotr 
sold two goats. and only two fanners sold four goats each. The mean price received for tihe 
23 goals sold was P53.82. The rani-e varied front I35.0) to P1 I0.(H} per 'head. No 
infofliatiol was availAile as to hod\ wrLguLt of marketed inumnals, itsweighlig is not 
pcrformned. No ta .ei collcied a-- to ace tl se. bul it is customary to sell only tile 
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Slaughter of goats for home usage was also explored (Table 7). 

TAIit.F. 7 NUiEIlR [OF(;OAI S SI.U( ITI'RF) FOR I I()MI" USAGE 

NJ()I(010Il1 M IAMQWA , -- MARA6INU TOTA!, 

Niunih,1r 
t4rctn 

It 
,4 

l4 
40 

4 
16 

25 
100 

A total of only 25 goats were slaughtered during this year. The number and distribution of 
these is seen in Table 7. NinCteen Of the farmers killed only one goat, while three farmers 
killed two goats _ach duiring the olservi ;ion period. Both of these farners had previously
killed one goat. These three farners accounted for nine of th, 25 slaughtered goats or 36 
liCrce tof;il an iiAIs slaughtered. No l'arritr killcd more than three goats during tie data 
collection peri d. 

It rin ,t le re memlered that it is very coinon for villagers to eat the meat of ruminant!;
that have died of' disease. l-ach lariner was asked about Oic ntitier of' goats that had died 
during each reporting period. \ total of 57 animal,: died. Iable 8 gi\es a breakdown by
villl e antd mean per f'armer on death losses. lhese were reported as deatIs by any cause, 
not just those trout disease. IHowever. ptredlatoir kills were not incilde ill this total. 

I Ai I; Rt4N)R Il I)tA Ills OEI'R 11IAN PRt-AIOR (AUS)D 

Nt.. ... N)iA* tIA GI;OA NI.I R P_ N..(_L _ 
,Nu m ,.'rI 2? 12 57 

32 .17 21 1M
N xijm0 .1 071 1.10 0.37 

ifformation was alIso collected on predation of goats. The primary predator, usually of kids, 
was the jackal, 10 cases. Dogs atid a donkey were each responsible for one death while in 
seven cascs the predator was unknown (Table 9). 

AlitI 1) PRI A IOR AllAI' KS 

- MA 10110--------NAflE\N(VANI: %IARA\IYN(; 'IO 

I,,.. 1 (0 1 I 

I),nk , I (I0 II 

1OTAI. I 19 

In an effort to relate goat ironduction data previottsIV collected by the proje.ct (Gray, 1987;
Gray and laatiodi, 1988), the following ctomparison' are made ('Table 10). Data collection 
techniques and timing differed L(Asiderably belween data sets. The 1986 and 1987 milk 
prodtuction dal a were collected on a daily basis. recorded by tle farmer, andii.easured to thencarest 10(( millilitres. The IF)98-1990 data were collected once every six weeks by a 
rained enumerator a I measured to the nearest 25 millilitrcs. The famiers sampled were the 
S.tic., hot iere w,is L<iisidCrahlc vanation itt raint'all vhich would reflect forage condition. 
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Even though differences exist between this set of data and that collected in 1986 and 1987, 
there are some general conclusions that can be drawn that are supported by all three sets of 
data. These are: 

(a). Very few goats are milked, per farmer.
 
(b). Production per farm is very low.
 
(c). Production per goat is very low.
 
(d). Consumptive offtake from the farms is very low with sales and slaughter being
 

nearly equal. 
(e). Death losses however, alinost equal the combined offtake for sale and slaughter for 

hole le. 

TAIT' 10 )ATA FROM 'IiIRFE STAR.VIE CO.ttFCTIONS 

1'986 sl 1).1., 19Q7 S'I1lJY 1989-1990 S1TUt)Y 

Mean N,'t:iwr Milked 6.3 7.1 5.2 
d 

Mean P'rouc, tion I'r I'arm l0nl I (X)[rd 91Om 

Mcm Pr luti on pcr (oal 2XIml l99ml 165ml 

(oat Sid ',r Farin 25' 49 23
 

Goat Slinightei per I:,am I2Y 33 25
 

(;ot I)iath per :ann 19' 73 57 

'ltre Village Mc m Rairif:dl 4,17amm 405amm 425mm 

al. Gray, 1987.
 

b Gray and t1t4ahdi, 19SS.
 
C. 'lltedford, Kclemnogilc and Wirmin. 10A)
 
cf. Data collectcd from imiaxy to May.
 
C t)za collected from May to De cmkr.
 

CONCLUSIONS 

The traditional system of managing goats involved tile keeping of goats for multiple 
purposes. lhcy served as a source of nleat, which was usually from goats that had died, 
and on special occasions goats were slaughtered for feasts. Sole of the goats were milked 
once per day, and MoSt of these were nursing kids. The milk that was collected was mostly 
itsed fresh in tih household that produced it. Sturplus was soured into niadila and most 
cointminly used in the hullsehold 01at Iroducell it. Only one farmer marketed this surplus 
even though there appeacd to he a readily availahblc market for thte product. 

Siniilaily. very fcw goa ts were sold for cash even though they were a readily available 
source of cth, and Ilere appeared to le an abundanit suppl y of buyers. 

Ihe aniotnit of lahoiur in uts. reqtuired in the rad itional system, varied depending on whether 
the goals were herded or not. 

lhe following is a sketch of the averace farmer who owned goats. 

The averag.e farmer titlked just over 5 (5.2) goats, once each day. Ninety-one percent of 
these goats were also nursing kids. The production of ,ilk for human consumption was 165 
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millilitres per goat, per day. Eighty percent of this milk was used fresh, and 20 percent as 
soured madila. The goats produced milk about 70 percent of the year, or for about 8.5 
months. This production required only 7.15 minutes per day to milk the goats, and less than 
one hour per day to feed, water and kraal all of the animals in their herd. If they herded 
the goats, and less that half did, an additional 6.4 hours per day was required. The fainter 
slaughtered only one goat during the year for home use, and sold only 0.15 of a goat, or 
about one goat every 6 years, on the open market. The nioney received per year for this 
part of a goat was only P8.07. If sour milk were sold, the farmer would realize P31.00 for 
it. Over the year four goats died, one of which was killed by predators and not eaten by 
the family. 

The following information provides some understanding its to what these data mean from an 
economic perspective. Labour, if valued at the GOB minimum wage of P9.60 per eight
hour day, was worth P1.20 per hour. Milk as fresh fluid milk was valued at Pl.00 per litre. 
Madila was valued the same as fresh milk. Thus. the following revenue could have been 
received from the goat herd during the year: 

Milk: 165 millilitres x 5.2 does = 858 millilitres x 255.5 days = 219 I. @ Pl/I. = P219.00 
Sale of Goats: 0.15 goat @ P53.82/goat = 8.07 
SI mghte red Goat: I goat C lP53.82/goat = 53.82 
Dead goats (used as family meat): 3 goats @ P53.82/goat = 161.46 

Total income value of average herd (25.5 head) = P442.35 

There were usually no cash inputs into a goat herd. Occasionally a dewonning compound 
was purchased; more commonly only liquid paraffin was purchased to attempt to control 
external and internal parasites. This was a complete waste of time and money as liquid 
paraffin is ineffective and can, if given in great enough quantity, actually be harnful.
Ilerding, if it were done, was carried out whether the goats were being milked or not. 
If the goats were to be milked, the only added expense, which was a time expense only was 
7.15 minutes, per day to milk the 5.2 does in production. They were milked for 255.5 days 
per year which reluired a total of 30.45 hours per year. If this were multiplied by the 
minioluol wage, the cost of milking was P36.54 per year. 

There appears to be a cash value incentive to milk goats since the actual added expense was 
P36.51 per year, and the value of the product was P219.00. This means an average return of 
P35.09 per doe milked per year. 

There appeared to be a demand for madila in the villages as evidenced by one of the 
farmers having sold surplus milk in this manner over a 3 month period. Also vendors were 
commonly seen in the villages selling niadila (P0.50 per cup full), and always seemed to 
have sold out of their supply within a half day. This would equate to nearly P2.(X) per litre 
for the madila, and no volume was lost in the souring or madila making process. 

One concern identified in this study relates to the milking of does for human consumption
while they are still nursing the kids. Ai the production level observed in this trial, it is 
probable that the kids will suffer growth problems because of this milk offtake. The mean 
production produced by these does (165 millilitres milked once each day, iin the morning) 
was equal to the morning production potential for the day, i.e., 64 percent of the total day's 
production (Thedford, Kelemogile and Wonian, 1990). The remaining 93 millilitres per daywas not enough milk to even maintain the growth of a kid, much less provide growth at the 
optiluin level. Kids require a milk intake of a minimut of nine percent of their body
weight to adequately gain weight (Lu, Potchoiba and Teh, 1984). This would translate into 
225 millilitres for a 2.5 kilogramme kid. The' should receive this amount for at least eight 
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weeks, and preferably up to !2 weeks. The practice of milking these does while they are 
nursing kids is very likely one of the major reasons for kid malnutrition and death losses 

suffered during the nursing period. This situation would be further exacerbated if it were 
not for the fact that famlers tend not to milk the does until the kids are four to six weeks 

old. The kids should be consuming some solid food, providing it is available, by this time 

and not quite be so dependent on their dams milk. 

Finally, the data obtained suggests that the average Tswana doe seen in the villages was not 

a very good milk producer. There were some animals which produced better than the 
average, and these could be utilized for dual production purposes, but the goats at the lower 
end of the production scale should never be used. Increased selection of the Tswana doe 
could result in greater production, but they must be purposively selected and not left up to 
chance, which is what occurs presently. 
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