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ATIP working papers are prepared and circulated to make ATIP research findings easily 
available to Government of Botswana personnel and researchers interested in Botswana 
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Chief Animal Production Research Officer, )AR, )r. 1. Setshwaelo. 

This paper presents information gained from a researcher managcd and implemented (RMRI) 
trial to establish production paratneters, labour re(ltliCietents, and feed costs when three 
dikt inct types of goats were maintained under drylot conditions. This trial was carried out in 
each of three villages in the Ttu me Agri~ldt nral District from May 1989 to May 1990. 
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ABSTRACT 

This paper presents informaiion fiora a year long study which delineated production levels 

and costs of production for two breeds and two cross-breeds of goats. Total production and 

were also comLputed for the total lactation, aind per litre of production. In addition, acosts 

selected list of possible constraints was developed.
 

INTROI)l1([lI'ION 

farn surplus into cash isDiversification of production and increased opponunity to convert 
Goat meat and milk is probably theof great importance to village agricultural development. 

for humans at the village level. At this time theremost important sourc:: of animal protein 

is little conversion of this resoUTrce to cash ('lhcdford, Kelenogile and Worman, 1990a)
 

either from the sale of milk pridncts or fro gtIS. 

Goat populations around most villag~es will alppmloachl ria\inmum numbhers if farmers are to 

is. left 	 free to forage for themselvescontinue to raise then; in the tradlitional manner -- that 
, , :t'inu:; considerable weightOil comnal lankinds. BV the id t r.td drv smomt(\ to ' lose 

browse and .rass for up to tmso to thtwe kihneters from the villageand have stripped all 
proper. Most kids (75 per cent) are boun during the months of Jul\ to September (APRU, 

1985), the peak of' tile dry season, and deatli losses ate hig.,h. At presct, Botswana probably 

1.7 mill l tDPS, 1991) -- to teed tiose seeking goat meathas enou~gh goats -- almost 

without causing unnecessa rv d,|llamge to tie envirnitmett. I owever, to ensure that the future 

demniand is satisfied and tile environment is protected, better use must be made of this 

of raisino and utilizing goats and goat productsresource. Conse(Luently traditional methods 
must be adapted. Needed clianges itIcIuIe: iipr '1i1gtile Miaiagenlttt procedures for both 

meat and milk production; decreasing the deatit 	 Iosses. eslpcciall . those in tile first year of 
thIese animals reach a reasonable point inlife; and SibSequet tl increasing the off-take as 

moths old. Irnis ing milk production can be accomplished, eithermaturity. i.e., 12 to 15 
by introducing milk goat types or, better still. cortis-breeding or selecting for milk production 

from the Tswana breed. This could be accomplislhed relatively easily. Increased milk 

production could serve to: 

(a). 	 Increase total milk production for httmuan use, otI fresh and soured, and for 

h0ole tlse and sale. 

mortality i5v\making ritore milk available to tile kids. This(b). Decrease kid 
could be done by developinig heavier milkitin daims, if they: are to be milked 

oinl\ a few does whose kids havein addition to raisilig kids. or b\ milkimi 
does. thus Allmim! kids to travel to hrowse with theirbeen grafted to other 

dams and consume the dams total milk pidtctioli. This should increase total 

kid production and allow for a ickir kid at p, t-w\eaning time. This could 

also lead to the animals hCiun prccntcd for slau. hiter nmore quickly than 

previously. 

level h elling surplts milk either fresh or, more(c). 	 Increase cash tlm at the illag.c 
likely, as inadila, as well as having tlie t!oats to sell for slaughter at an earlier age. 

of tle 	 communal grazing andThis should lielp reduce the stress ttid ovet t c 


browsing areas.
 

mind this prelimitim\ study ssa, ttndertaken. It was hoped that thisWith these ideas in 
hr fillhr invest it,'itis and to encourage work toproject would serve to lay tile foird ation 


be carried out otl improvitt. the inlitemus l,, ,,ar :tat Need.
 

- i -	 July 3. 1990
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OB,IECTI VE 

The objective of this researcher managed, and implemented (RMRI) trial was to ascertain the 
possible production, and cost and time of production, tinder drylot conditions, for three types
of goats, i.e., pure Saanen. pure Tswana and cross-breeds (two Tswana x Boer and one 
Saanen x Boer). 

JISTIFICATION 

Most village farmers keep goats.' lhcsc goats arc kept as a source of icat, milk and cash. 
Many of tire farmers milk goats for home use. and some sell surplus milk as madila 
fThedford et al., 1990a). The I rodIIctiotl per g xit is small arid usually varies prportionally 
with the availability of graing. There app a,,s to he no sociological problem in uising goals' 
milk either fresh or solrcd. It iiould be Ibnclicial if aM acceptable technology could be 
found to decrease the number of goars, required for milking, or to increase production of a 
few goats so as to provide family rneCel for mill.. 'Ihis could licari a stabilization of goat 
ntrbers, yet provide an increase in hth mi!k and ,Cat pIroduction. Increasedl milk 
prtxhltction, per (foe. would mean that fev.cr OCs ,iould have to be milked to obtain the 
required amount for tle famtil. Nore meat could Ibe produced by decreasing death loss of 
kids caused by malnutrition. It is thought thait the major cause of kid malnitrition is due to 
milk o"-take for human consuiiptioln. 

I)GI;SI(;N 

A kraal was built at each of tire three illages where ATIP operates, i.e., Matobo, 
Mathangwane, arid Marapong. in tile "luttlirC Aglricuttral Distri et. These kraals were 
constructed of various niaterials iii ai attcmpi to see h'h'atdesign and materials for 
construction were best suited for the area.: 

Four bred fe male goats were pLirchased to place ill each of these kraals. As they kidded, tie 
kids were left to nurse for one \seck and then ,ros.cd firo the area to be raised on a 
different farm. Twto average Tswana goats were plced, along with one pure Saanen doe 
arid a cross-bred (Joe, in each village. Iwko villawes had one Tswana cross Boer each, and 
one had a Saienri cross Bor. Ihee aitiiAls %scre maintained in drslot conditions, except iil 
one instance when feed supplies were exhrusted. ad file,' \\crc allowed to graze within tile 
cornmpourd for for hours Ipcr week. 

The arrimas ised were not selected for their milking ability and were purchased and 
included in tire trial becatie of a,.,ilahilit. hlie Ctos'-Ireeds w\ere used to demonstrate the 
value tf' cross-breeding -- not all specific cross -- iece lie ilnclusiol of rite single Saarien 
x Boer doe and her rccord.s. f rmrint Id wito k is bIin puirsted by APRU and the farming 
s sterns research tear onl the lt'ss'ir;mt x S nrr Clss-11reCes. arid tire evaltuation of their 
ability to economically produce milk. 

\.lMakhtwujI{l)6) estiriatcd tlt 87 p)rcmltC orielc arrrer's in tie three Tulune District 
stldy villages keep goals. 

'Se "ihedford et :il.. , lnithi :or ihrlorwiin tin this project. 

1:11T: WI P ;r9!\. - - luly 3, 1990 



The allotted rations were calculated to provide about five per cent of body weight in dry 

and to furnish adequate protein and energy to meet the goats' maintenance andmatter 
production requirements. This was a rough estimate because of tilevarying supply and 

quality of feed available, and because all attenpt was made to Ise feed that could be 

obtained locally, i.e.. either frot village lands or the Fraincistom, n area. The feed was 

provided twice a day and was weighed. and the det',ils recorded each time. Water was 

supplied on ad libbasis. 

a day prI oct ion licasu rd ,Inmetrically). Thie 

were dried off when prJludction dropl ed belo 5t0millilitres per da\,. except for two Saanen 

and one cross-breed Mhich were dried off Ma. I. 19)), .. dla collection stopped, and 

The goats were milked t\mice alnd tie i does 

licl 


they were thought to be within (10 das),of kiddiu,,'.
 

Once a week all lajbotr inputs %%cre timed. i.e.. timcs ecquired for milking, feeding, watering, 

antl cleaning of the kraak. lhe tiikiiq, Mad fecditi! times %\etcrcLorded as :.l. and p.m.1 

times, in minutes, pcr da%. \\aitriii_ and lc:miin tim-, wer re.,corded is iinutes per 
,


,cek. elrding. \\hci it \\ pMLc'ti'Cd. \\is al,0 rLwIOL\d ill nilotct per weetk.
 

The ration being fed ad (iain -1 anid (thain 02 and ay #1 and lay 42
%,islco d s tol.1l 

fed per anitial, per wecek. The 11:iiie of the feed \\isa!lsotT'orlded. 

Days in milk production were rCcorLed and used in the Siulscqut.itn analysis to detenllile tile 
cost of feed per day, and (ie co,,t per litte of utilk.(if prodcticiOi 

RESUL'IS 

Tihe production record of each goat is repoited il 'l iIce I. " iese data were divided into 

days in milk, total lactation lproductioti iinthe nornin, total lactation production in tile 

afternoon, and per cent of totaI productioli for each iimilking. Also iticided were total 

lactation for tile trial, and \cckl, tilcal and daily mcan phroduction for each goat. 

[.\III F I PRMIi lon INFOR\IAitI(N (IlRI'i(V(;1.O I 

;(IA[ DI",S IN)At Mi I 1(11.51I' SI A\ l(LN I tAI, IAItON 'IRAN MiAN ilRlI'D), A \liAN A M NII iIA,\1 I' I 

NIP1111 Mi111KI 'Ni f Al ViiiKi.Y
M1ILK PRO)D)nil WIKI. \1 Y tl lAIIY PROD[nil P'ROD lMOD)Iml !ITI):rdk P'ROD Inl 

II It ' II I I i 0 TSWANA 

,, ', ; 11 00 124 1SWANA('? 1" 2 47111 I l 1125 1II 

', i112512' , I, n Ii. 1 12 1112,1 192 rSWANA 

.i5 j1xs i I r', 5i.N;li 2111 .VA0 ISWANA5[1(!i II! '. I (I, 
hQ 2',6 5Ii I,' i ' *'. 06,Gill 1 00 111 1566 SAANIENio,)s X tOE-R 

' "ISWANAl!')'7,12 1 5 '(2 '),i '1, I'1 1,,. 

1 r 1"1 1'i' tk'l , ' (7211 i1677 2112l SAAN.N 

I ,.' .1 1"95 1256 SAANI-N
I IS I1.41,, ,I 

7W615i S,1 s, II 1(2'' I ,' 1"100 
7111. I '. ." ,1 'nsi IX ti, I t1."2. 2' I 1 41,21,. 9.551 1316 SAANi N 

711 21l 11121 212(1 2 (.71i1 l W' I'21.1(1 .i199 80111 1SWANA X 1telR 

2?l1 21 6 1 1I ;Iwlll 'i' I 1.125 1Q6 522 ISWANA X BOER 

Vlls ied li!lll'gl-lg hI tli 

h ;t00S tt'1 rdied n i 

One goait never did produce as site was early in gesiat in wli purchased and lied giving 
hiiih. One other doe died of rLI1nc In acidi is i ou ir eatiii, ilhe conceltrate. Sile had 

however already been ill production 13' days. licr ecord was incldd in tileanalysis. 

Daily mean total milk prodtluion varied frol 12.1 itillililres ininiiilln to i ilaxinuni of 464 

FILE: W30(/WP-37 - 3 - July 3, 1990 



millilitres for Tswana goats. Daily means for Saimen does ranged from 1256 millilitres per 

day to 2081 millilitres per day. The cross-bred goats ranged from 522 millilitres to 1566 
millilitres. 

The same data were compiled for each of tie four breed types of goats and are presented in 
Table 2. 

There are several interesting points in this set of data. 

(a). 	 All breeds and individuals had about the smie morning (64 percent) and evening (36 
percent) percentage production. 

(b). 	 The Tswana does had the femest averagc days in milk per doe, 171 compared to 
cross-breeds with 256 and 259 da\s, and the Saianvtts with 26! One of the Saanen 
drics only had a 138 day lactation blcause of' her death. N one of the does were 
dried off until their production dropped helow 5) millilitres per day. 

(c). 	 Mean daily inilk producti h. bced a c.,pc i inieresting illthat the leading 
average was producCd hv 0te S a ii e x IBocr dJoe. clos]\- followed hy the pure 
Saanen. 

(d). 	 Tswana cross goats produced tm ice as much as tilepure breed Tswana. This was 
due in part to the fact that there wa.s a 66 percent increase in tile number of days 
that the cross breeds cam be milked. 

'lABItl 2. 'ROI)! O(mN INI.I IR.IOIN I DO . nB lIi1) 

ISW\N \ SNAN-N ISWANA SAANIN ALt 
. .............................. ........ . .XJ_ I__JS 

NUMtIER INBRIlIt) 1 2 t 12 

DAYS INMII.K tPR IXE 171 261 251 256 2)I 

MEAN WEEIK.Y A.M. PRD(IiI'CIOI(N ml 762 6017 2595 5114 2935 

P'RCENI A-M. '2 '7 6,(.26 6.125 (.3 63.96 

MEAN WEEKLY PMI'III'ROMCION(mi. *IS0 3512 141.I 2506 1654 

I'FRCENI I'M. 4tI I 71 ;3575 33.67 36.IA. 

MPAN WIPR L ,OY RO ((N ml, 1211 4))5 .11 771 4581) 

MPAN IAILY I'ROI)IU ION ,ml 291 I ') (55 15(4, S78 

In considering feed intake per goalt (Table 3).the mmullmllt of ct type (it' fied, fed to each 
goat per week, was surrmled to obtmin lotal ,,vcekl\ hay and ,rai;iintake. Then tile total 
intake of' hay and (in kilogramiocs) ,, calculhld the period. Thesegrain s for lactation 
figures were later used ill (l,,tennilill!! the COt (if f'eLdU','d ill p1rodltclioll. Table 3 shows 
that there were wide variations ill the mioumluloo' .d nullll, In ,rt, the ishid. variation 
attributable 1 the diffcrellces at OIll of used. supply of feedin go., i/e and teIli, fced The 
was not always consistent ald tileqItthit 71.,) varie l. ..\1!,iinlly. iii somle ilstances *here 

wa.ttv ', Mici.i.'l costwas considerable \\;l. Ihis lot whl c;lculating the per litre 
of milk. 

FILE: 	W3(t\IW-V37 - July 3, 1990 



TAIII..3: ITE1:+IINTAKE PIR GOAT 

GOAT WFF.KLY \l1-7(7KI TOIAI. TOTAL.
IIAY IA(TAT[ON 

____K______ INA.IG..KGG(;. l." IAAKI GRAIN I LLAK -JG. 
NUMBEI:R l'O'r:A,. TIOTAl° GRAIN L.ACT1ATION 

4085 .(X) 1.() 0.00 .(X 
4135 7.68 1t.1 253.13 54.75
 
4287 6.19 3.84) 201.19 116.77
 
4408 12.56 2.39 539.SS 76.12
 
4585 6.22 3.18 211.17 104.47
 
7026 5.82 3.13 279.. 140.89
 
7047 5.63 1.13 1860.l. 36.25
 
7065 18.36 3.19 35.60 66.93
 
7076 8.82 4,62 309.01 147.95
 
7106 9.26 -133.( 178.53
.1,96 2 

7115 8.69 3.83 "3.95 117.31
 
7214 8.82 .4.66 308 76 135.23
 

tile ata; fed 
'rI concentrates and types fed ('Table 5) were used. The amount of roulghagcs and 
concentrates fed per week all waIs for the :nd feeds, 

In order to calculate feed costs, availale for roagliages and types (Table 4), 

to goats deLtrnuiled first second and 
were totaled for tilelact:1lion. 

To determine .he cost of teed, and th(s tilecost of milk per litre, the following procedure 
was used. The total kilogrammes of each major feCd ing.redient was divided by the total 
kilogramme s of roughago or grain fed to all goaIs. The rest(ting percentage was i ultiplied 
by tie average price per kiloturanin'c of cIL h of tle major 'ed ingrtdienlts. The resulting 
figures were added together to obtain tIe price per kilograimc of hay and grain fed. The 
average price to grain was PM.17 per kiloirune .ad the average cost for hay was 

P).1625 per kilogranimme. 

To determine tile cost per litre (f milk.the botal ha y fed per lactation mas multiplied by 
0.1625. and tie total grain consumed per lactation w; (i(ultipliedhy 0.17. These total costs 
of feed werr added together and dividel by the Ital piodction in litres. 

IABLt.E74: RO(UGIIAR(S FII)I)tI'RNG(A( I,\(ION (M AI 1.GOAIS 

N -A i~N .. ..:I t-I't.1..li) .... /. 1i)-,\S I(SI-. .NI"A q I 5 2NI) " . 5 " - i'i-RC--'/N'I--

R(I;(IIA(;I ITR \WK 1,O1(I1.\(;[. 1IPR WK. KG. F(OR OF AlI. 
K( . KI K(; K; I (AAIN I 1)D'R 

tABl A I I lAY 120162 1() I 11 1 1623..16 21)
 
(OW P-A IIAY 5 (X 2 5) o I (30 5.0) <I
 
IRY CROP I)O I1R 115).2.1 5 S7 51 2..1 1101.62 21
 
I+LICA INA IR -S(I 3 0 III) I 33.16 <1
nl 313 

t.ITUCPRNI- HlAY 1.153.90 S.,S7 0) 1!1 551 (1931.91 35
 
IDRY GROUND Nil[ 7:133 12237 , i.55 861.61 15
 

HAY 0 0) 29.30GRASS I W1(10 f;I 20 1(72 <1I 

TAB.F 5: (ONC7NT1'ATFS 1I11) I1'IN; [.A( IA I ION .() All (OATS 

(p18) 117 S FSi. NI(A -II A N)). \1 "~AN TLOFA. I'IPERCE7NT 
ROL'iII.-W I) I' WK \(1 (;Il.\;1 IlR WK. KG. I OR OF ALI.t 

K . K(; K(; KG; I AFI_, J0NIDTLI_ 

13RAN I f, . 1 3 73 0 2' 1L; 1521.99 86
 
DR)OU(;IIT CUBES 12171 3 S6 S7.22 IW, 211.96 12
 
WAS'IE: G!'AIN (0 ) 0(1 2r, In I2l) 26.11 2
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Table 6 indicates the total hay and grain co)sumed by breeds, the costs of these inputs and 
the feed cost per litre of milk produced. 

TAII[LE 6: FEiED COST ITRl.IIRIP O1FMILK PROI)1 C!l) PER )OE, IY IREII) 

'I\SWANA SAANFN ISWANA SAANIiN 
_____ _XnERXJO-PR ALL 

.I_RPIS 

NUMIIER 01 (;OATS 5 3 2 1 11 

TOTAL KG HAY DURIN(; IACI'ATION 277 377 32.2 27) 313 

COSTOF HAY IN PULLA .15.05 (0.21 52 0,5 45.3.1 50.86 

TOTAl. KG GRAIN DU:RING .ACIATION 77.60 1.41 121 141 106 

COST OF GRAIN IN PULA 13.11) 22 27 20.66 23.97 18.() 

'IOTAlI.LITR ESMII.K PRODUCIE I) 5o,-vh 1('00 169.50 401 192.71) 

TOTAl. FEEl) COST IN PUtA 55.21 S3 s 73 31 69.31 68.87 

FEED COST PER I.IRE OF MILK 1.1, (122 0.43 0.17 1.36 

The time required to manage these goats w:s avcraged between all villagcs and all goats. The 
following mean times were recorded: 

(a). Watering 1.42 minutes per day, pe r goat. 
(b). Cleaning 1.59 minutes per day, per goaI. 
(c). A.M. Milking 2.70 minutes per day, per goal.
(d). P.M. Milking 2.02 minutes per Iday, per goal.
(e). A.M. Feeding 8.72 minutes per day, per g:oat. 
(t). P.M. Feeding 7.86 minutCs per day, per goat.
(g). I lerding When done, required 10.13 minut es per goat, per day. 

The above quoted figures totaled to a work rcquircmeI of 2-1.31 ninutes per head, per day for
each goat being milked whei r not eing practiced. Wilh herding, the timecrliei ni %as 
requirement was 34.14 mileics per head, peru(13y. 

In valuing the labour for kcepigi milk goals in dr\it, (sin, tile lime irame quoted above and 
the Governitit of Botswana (('O,01 mininium \\;bc of P1.20 per iour', the cost for labour to 
keep each Lioat was P0.4862 per goal, per day. tsini: the aivcrage days in milk for all breeds 
1201 days), labour coists wcrc l)7.73 per iclad, per lac':1 ion. I1 herding were practiced, an 
additional P40.72 would be a(dcd to lie coq, 

To calculate the total cost per linC ol mnilk produced, incldig labour, the GOB linlimurn wage 
was used. This value Ior Iibiour \i as considerbly higher Iln the prevailing wage in the 
villages, but was used because it is a slandard publi,,ted i ure. Ta totalTable 7 gives the average 
cost of milk, including iced and b(hor,%hreed ant or all breeds combined. 

Based oil a nlinimitnu wage o! '9.60 per cigbl hour dy. 

FILE: W300/'WP-37 i,- July 3, 1990 



TABLE 7: "OTAL COST OF PRODUCTION PER LI.RE 01: MILK 

BREED TOTAL PER LITHE PRODUCI:IL
 
PRODUCIION FIED LABOUR TOTAL
 
(LITRES) COST NO HERDING HERDING NO HERDING HERDING
 

UI'I.A I'Ui.A 'UA PULA PULA
 

TSWANA 252 1.16 0.39 0.55 1.55 1.71 
SAANEN 112S 0.22 014 0.12 0.26 0.34 
TSWANA.BOER 339 0.43 0.14 0.41 0.57 0.84 
SAANEN.BOEI 41)1 0.17 0.12 0.35 0.29 0.52 

ALL BREEDS 212) 0.36 0.05 0.07 0.41 0.43 

CDNCLUSIONS 

From the information presented in Table 7, which is in fact a sulnilnation of all data in this 
paper, it :s apparent that if tile retail price for milk were placed at P.X) per litre, which is 
considerably below the retail price in the Francistown area (1PI.63 average), then milking goats 
could be a successful enterprise, providing straight bred Tswana goats were not used. 

It appears from the data presented that the individuals of the Tswana breed that were tested in 
this !rial not respond to intensified management and increased nutrition as far asdid milk 
production is conccmed. 

However, any procedure to increa:se milk production of Tswana goats could make milking these 
animals a viable enterprise. This could include selection from within the breed which has not 
been attempted, or by cross-breeding as has bxC'l demonstrated with the Tswana x Boer cross­
breed. A Tswana x Saanen cross-breed should also prove very productive. 

When comparing production achieved under traditional methods with the drylot method, the 
mean increase in production was 14 percent, i.e., from 258 millilitres per day to 294 millilitres 
per dlay (Thcdford ctat., 199 0a). 

To promote milk production as a viable enterprise, a number of constraints must be overcome. 
These are listcd below, but not necessarily in order of priority: 

(a). Improved brceding management either through cross-breeding or selection for the 
specific purpose from the ndigenous goats. 

(b). Improved husbandry. 
(c). Improved pasture management and fodder production. 
(d). Improved storage for feed. 
(c). Improved housing and facilities for goats. 
(f). Increased fanner knowledge of animal nutrition, feeds and feeding. 
(g). Development of an educational programme on sanitation and hygiene of milk production. 
(h). Development of marketing strategies and regulations for marketing procedures. 

If these constraints are addressed and further research is conducted into the breeding of a goat 
that can prxluce more milk, then a small dairy enterprise, using goats, would be a viable 
technological advancemnlnt. 

'REFERENCES
 

Animal Production Research Unit. 1985. Livestock and Range Research In Botswana, 1983­
1984. Gaboione: Ministry of Agriculture, Government of Botswana. 

FILE: W3(KI/WP-37 - 7 - July 11, 1990 



Makhwaje, E. 1986. "Goat Nariagement, Milk mid Nleat IProduction, Tuturne District, 
Botswana." ATIP 4' 86-9. Gaborone: ATIP, DAR. 

Planning and Statistics Division. 1990. 1988 Botswana Agicultural Statistics. Gaborone: 
Ministry of Agriculture, Government of Botswana. 

Thedford, T.R., K.M. Kelernogile, and F.D. Wornian. 1990a. "A Study of the Traditional 
Use of Goats and Their Products, Tutume Agricultural District, 1989-1990". ATIP 
WP-36. Gaborone: ATIP, DAR. 

Thedford, T.R., K.M. Kelemogile, F.D. Won nn, and J.A. Baathodi. 1990b. "Techniques
and Considerat ions for Kraal .n1d Shelter Construction for SmallStock". ATIP WP­
27. Gaborone: ATIP, DAR. 

FIVE" W5'/TVW 1i - , - July 3, 1990 


