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Abstract 

Sorghum amI maize, the predominant crops of smallholder farmers in Botswana, (om­
pele for the same limited resources of the farmers. Unfortu nate ly very litt le is known 
ahout their rdat ive c(onomic dficiency. Using farm-level da ta on 60 randomly ~­

lected smallholder farmers, this study provides a (omparative economic analysis for 
Ihe two enlerprises. The results o f the analys is reveal higher productiv ity for bot h land 
and labour employed among maize farms than those of ~rghum; it was, respectively, 59 
and 38% more for maize. 

Introduction 

Arable fanning in Dotswana is dominated by resource·poor smallholder farmers who 
utilize more Ihan 6O% oflhe total arahlc land in Ihe country (MI r<ISTRY OF AGRICUI.TURE, 
BoTs\\,'ANA, 1991). As in many African countries, the main resources o f the smallholder 
fa rmers in Botswana are land, fa mily labour and draught animals. However, in recent 
years, (he useof traetor fann technology is increasing (PANIN ANO MAIIt\aU..f., 1996). The 
smallholde r farmers, whose fa rming system is subsistencc in nature, produce the bulk 
o rthe nation's tota l domcstic food output (MINISTRY OF AORICULTURE, BoTSII'AN/I, 1991). 
Mi);cd cropping is st ill a popular cropping paltern systems among the far mers despite 
early focus of research and cxtension to s timulate thcm to adopt monocropping(lIGH1l'ooO 
ANO T AYLER, 1987). Sorghum and maize, in terms of acreage, are the predominantcTops 
o f the subsislence fa rmers in Botswana. Thcse two crops together accou nts for ahou t 
85% of the total acreage of all crops cultivated in a particular year and they also com­
pete for the !\lIme limited resources of the subsistence farmers. Both sorghum and maize 
varietics grown by the farmers have been fou nd 10 be drought resistant and therefore 
~ uitablc to the harsh climatic condition prevailing in the country (DAR, 1988a; 1988b; 
REEDS, 1986), 

Despi te their compet it ion for the farmers' limited available resource.<;, very little is known 
in the <:ountry about their relative economic performance. A beller understanding of this 
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w o u l d i n d e e d  h e l p r h e  h m c ß t o c m p l o y S e i r r e s o u r c e s m o r e e l f i c i e n d y .  I .  l i n e w i l h

thc ncd foretficient allocarion of l imitcd rcsourccs among competine ciLc{ßcs, this

$udy undedakesa conpaiative economic analysßoflher lso majorcrop cnlcryhes

(sorghum and maize) ofsnrauholdü lam0ß in i l10 county wiü rcspccl b use of rc'

sourccs. oltput and productivity. lt is hoped rhalrhe inlbrnalion deri ed from üe sludt

wil l be usetul kr the snallhotdcr i?lnreß i. thc planringotthcir iarnring aclivni0s rc

guding optinal usc ofthci l inritcd l irm rcsourccs. The spccitic objectivcs ol lhc nüdy

are: (i) u quair' ly tIc physjcäl inpurs rnd ourpuls ofsorShn rDd mrize enrefrises ot

thc smlllholdcriarncrs in lhc study arcaasscll aslhcü rclatcd costs and rclurns, and

(ii) b conpare lhe productivl] ofüxed re$urces used lbrthe produclion ofstrgh!nr

2 Materiaß and Melhods

2.1 Datuandil i ld!area

The data used in this study come fron a raidon s.mple oi BoßsrnaS snallholdcr

limeß crct prcductioo aclivi l ics lbr thc 1995 96 a8ric!l loräl lear. Thc saDrpb coD

pnsed 60 houscholdsschchd tlom two vilhgcs in Barololg disüict. A structurcd qucs-

li)nnalcwas used bobtain thedatä lhiough personal inrerviews.Del.j ledinnrmilion

on various aspecß oflh€ hrn household was collccted. Thb includod lhc hous.hold s

ddnograthjc chalaclcrhrics. ürm sizc. c(itt ingtdlcms, cropsoulpul, hboür!nd non-

Iabour inpuß a.d respedivc inpul and oulput priccs. During rhc inlcrvicws. i lrc main

le$ondcnß were always a head of a hoüsehold. However, rssistance was, at rines,

soughl in answciing somc qucstions l ion oLhcr household ncmbcß.

Thc study arca k locatcd in lhc south-casLcrn pan of tsolswana, $rarjne a conrnon

borderwilh lhe Retublic ofSouth Alica. The rwo selecred vil lages l iom the arca arc

aboul 40 kD apad from cach olher Thc areat economy ß mainly brscl oD fanDing

activit ies. More lhan 90% ol households in rhe area are cDgaScd in aSiculturc. The

avcrageannual rainial in thcarca ß aboul 4m 500 nm. exceeding the overall countyh

av(age oi350 nm. Thc sampkd householdswere relaiively la€c in sizc rvith xn aver

rgc of 8.5 persons per houselold. Eighty perccnt ot i lrc households were under th.

leadeßhlp oi nales evcn though bnrahs had a share ol 51% household hcnbcß'

composil ion. In teds ol age dhtributbn, the houscholds had more adu lß Gbo u l 68%)

thanchildren (32%), contra{ing thc findingsofsimjlarnudics chcwhcroin Ali ica {hüc

t h e r e j s a p r e d o m i n a n c e o f c h i l d r e n ( i . e . , P ^ N T N A N D D T H ^ E N , 1 9 8 8 ) . T h e a v c r a g c ! g c o i

thc hcads ol houscholds was 54.3 yodß, indicating that mo( olthcd w*c l i i ly o1d.

Il lderacysli l l  prcvailcd in thesludyarcdi nore lhan 507, ofsuNeyed household ndn'

bc6 had not complctcdsix ycaßoffornil schooli is. Thcsc resullsconf;m lhc find

ings oi olher studies on snallholder frfmeß ii Boßwlna (P^Nh- et d., l9s3; P^\,N,

I995t PANß-. ct a1.,1996).
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2.2 MethodoJanatrsis

Thc mäin analvtical lool lsed to comnare thc pruductivitv ofresources engaged 'n-sor
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3.1 Ldnd tse qsteß ol ilnpk hoilsehotds
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(PaNrN, 1993r P^N N. ct d.,1996). ̂ s seen lion the ffopping partcns. thc donrinaDl
cropprng syscm is nono-cropping. ilccountiog lorab.ut 87%ofknll cutivaled ilca.
Sorghun and haizc cnclged as rhe prcdominant sole crcpq occupying rcspccri,cly
60 .3rnd  2{ l .5T .o l therorx lcu l l i va leda lea .On ly rhreen ixed-c ro t t i lgpauemswcrc
idcntificd nanely: sorghumand naize.naizc aodclwpeas.andsorghumandco$,pcas.
'Ih€ü 

knd dnrc ot l37o ol tolll cultivaled ter suggcsts thar nixed-$oppirg is nor
popularin rhc sudy area.

3.2 Yieü|, tesortce ilse and gnss nargtu anatlsis oIetqhiln and naize

Thissecrion usesdata liom hmcrs'plotsplanlcdwih onlysorShunand naizcassoLc
crcps .  Ioa l l .  96 ind iv idua lp lo tswercreco ldcdo lwh ioh5Swerca l locaredos t rghunr
and 43 to naizc product'on. The avcragc plot size olsorghln onlclpilsc rvls 6.82 ha
coDparcd $ift 3.05 ha lbr mai^ (Table 2). The mcan diiftrence was qatßlically sig-
ni ilcli t ( P<0.001 ). l hß ctady indicales thrl sorghum is thc mon picturcd crop ol lhc
peop le .Thet rc ie ren .e  h !  h rmers  b  g ( )wnxt res . rghum than maizenaybcduc lo  rhc
tacl tharsorghumisrelativelymorctolcranIhan maizc bthc haßhclimariccondittrns

frevailingii tsoßwana. By any slandardj perh€ctlre useotlabourand seed were very
low among the two enteryrhcs. Aho lowwas thc lovcl ofcrop productivll hovcvcr it
was d ightl y h igler (26 1 kg/ha) lbr soryh um than naire (229 kg^!). None of Lhe mern
dilkrenceswcrc natisticallysigniiicant. Assccnjnlhc lablc, rhcmostlabourdcnrand-
ing operalbn in both sorghum and maize entery*es ß hanesing, req!iring rcspec
trvcly 44 rnd 46 htha. Thcsc rcsulß aho contim thc conolusion nade by la n in ( 1 993)
thxl h.rvesl labou! rcquircmcnt isone oflhe majn consrainß on increäsed fiop produc-
tion ofsmallholdcr famcrs in btswana.

Toblc l: Lrnd usc Inensofsafrplc houscholds.Brro ong dßtricl,Boß*ana. t995/96

(N-60)

soqhumand mrize

mrir€nnd cospels

soBhtrm .nd cospers

6.21
2.13
0.59

8.99

0.67
0.48
0.25

10.39

6 0 1
20.5

86,5

2.4

13.4

9,9



6.82(-1.70)' 3 .05  +  (2 .0 r )

261.08  ( r8 l  L7) 229 1 l 112.26)

80.46 (31.34)
5 .12(? .06)

10.91 (9.45)
4J.44(26.85)

81.32(31.92)
5.30 (7.02)

30.47 (t.99)
45.55 (32.35)

8.02O.59) 8.21 (0,65)

f t b l e 2 : Y i e l d a n d  r c s o u r e l s e b y s o r g h u m a n d m a i z o e n c r y f t e s , D t r c l o n g d ß ü i c l

Boß*tna, 1995/96

1n=.rmberolololsDlanledwithrespecrivecrops 
'=signiäcantilean ditierence al lt' lcvcl

'/ Ficurcs in psiln$;ss ae $anda'd deliarions

Table3: Gros Maryin Analysß lorsorghun and MaizePtodüclion b, snallholdcr

lärmeß, Barololng distict, Boßwana, 1995/96

Usc orfixed resoüN runit)
hid (ha)
Fami ly labour (mehrha '  )

I
19-10

vllueotgruir prodtrction (Put!la') 83.55 1008?

fer!a!&s$ (Ptrlä ht)
e3$s$

Nor tanilY labour

Dräughl Power

Non-cash coss

Fanily labo!.

2.51
1.59

15.50

38.82
25.m

3.62
3 4 1
0.a l

15.50

39,8s
25.40

Gds mrrsin oernxed ry$urce
bnd (Pda ha )
Family labour(Pulamc'hi

23.66
0.48

31.63
0.66
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Tablc3 presenß thcgros nargin analysis forsoryhum and maize enrery!ßes.Thc pcr
h€clarugrussvalue ofprcduclion as expccredwascxriemely low for both cnterpriscs. It
anounted lo about P81.00 and P101.m, rcspeclilet} tor sorghum and ma'zc enrer
prises. Since fiop prodüctiviy was slightly highe. for sorghun rhan nraizc (Table 2)
and at lhe sane time rhe lcvcls ofinpuß used were alnost the sane for the two enter-
pnses, rhe higher gloss value of ploducrion tor maizc can only be aftdburcd ro thc
dr l lq .n . f  in  i l1  rL \peLIve  mär  c l  n r iJ< \  tu r  -1 i rc  !  rd  so ,ghuq A.  Indr (d !d  exr t  e r .
lhc market pricc ofnaize (P0.44lrg) was about 38% morc than rhal ofsorghum (p0.3?
Kg)

As can be secn from Table 3, the single most inpoilantvariable jnput is draughrpoeer
Thh accounß forabout 19% oflhc rotal valucofproduction torsorghum and 15.4% for
mäize. Il ß woilh nenlioning that duling rhe year of sudy, tämcß ficlds up ro six
hectares wcle ploughcd flee under a governnenl ploughing schene. Mos otlhe tarm
eß wih lamsize nore lhan lhe six hcctares used draught aninah to plough theextra
land. It is thc avÜagc cost olllß cxha tand rhal is included in the anal!sis. The values
oflhe olhe! vadable inputs are so low depjcring a typicat chaaclerislic of many badj
tional fäning sy$cns in Airica where the use ofcash inpuls is insigniticanr.

As is evidcnt iromTable 3, the gloss margins exprcssed per unt offixed resource used,
eiher p$ hectare ofland oran hourofa family labou.input, a@ supftingly tow for
both €ntelpftcs. Nevedlelss. theywelc higherto! maizerhan sorghun. The return on
a hecrareofland fo.maizc prcduction anouiled to p37.63 agaiisrpä.66forsolehum,
prcviding an increase of597d over that ofso€hun. Wilh regard 10 an hour ofa länily
labou! sorghun prcduction produced a reLurn of t0.48 whcrcas maize had p0.66.
He!e, the increase in rerum oversorghun was abour j87,. while the return on iänily
Lbou!  rc l -u '1g  f rom m"vc  p i lduc lon ,  rcceo\  lhc  r - r r t  wage Ine  o tpn .5o t fe . tp , {
tlniy cost oi labour) by 3270, similar returns frcn sorShun reducc it by 4%. Thß
suggesß that undcrlhc cxhliig farming conditions, lamily labourwould be more efi
ciently ulilized when aUocated to the production ofnaLe than to either sol8hum pro
düclion o! any ältcmarivcjobs in the rural ar€a.

Although sorghun and maize, the prcdominanl crcDs ofsnallholder fame6 in Bots
swänä, compelc for tüe same lini ted le$urces of rhe fameß, verv ljfile is known about
lh (u  rc ld r ive  economic  e f rc ieocy .  The re .uhr  p resen ed  i r  rhß paper  t " r .nJ tho td ! r
tamers in Barcion8 disricftev€al signiticanl mean differences in aleas planled wilh
sorghun and naize bur nol in thei lespecdve crop prodüctiviries. tuca dlocalcd ro
sorgum prcducoon was moro lhän twice ollhal ofmaize. Howeverj in monetaly rerms,
thc relurns lo land and family labourwere highcrformaLe p.oduction rhan sorghun,
indicating lhal under the cuftent land use sy$em maize prcduction is, econonicalln
more prcfilable than sorghum.
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