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PREFACE 

ATIP working paper; consist, of methodological and empiri" 1 material which 
has been reviewed internally by ATI P. Work i rig papers are prepared and 
cirrtilated to make ATIP roseacth findinrgs eaoily avaiilable to GOB personnel 
and rer : Ors interestedo in Botswana farming sysre s . The viewpoints 
expresed d, not necet:tart ily ofl,.ct the views of the Depa tment of 
Agricultural [Rpe tclh, [USIAID ot Kat;a: 'ate Uni vein ity. 

This pape t given i, trot i ilt otn draught arrangement s in Shohiong and 
Xakw ite. Til tpaper i; bao;od pi ioat ily u two survey,' administered int 1983. 
rh- braght Arranium>rrnra Hurvuy "nd the Chop inogtos rit Su iey. Paitial 
rests.! ft hle Draiught Arranigeenet Survey were ft rot presented in ATIP 
Reoe a ch IR i ittito' O e. 

'1ior't , to i:c; why a oeio; report on draughtl tare:tho tmpit arrangements 
ha: been prto ,l d for dl;t but iot at thit; ti te. 

(a).Plouhilng s'ituations changed ,ring the 19,Os drought.t dramatical ly 

We teol I ; otisulI to docutntin plougling si tut ions and. in 
particular, diatight arrangement patterns; during the early stage of the 
drought a bale ine for monitoring post--drought recovery. 

(b) .The 198,3 1)rtauilht Art tiangtemnt Survey addressed mwto of the most 
iiportant isnsue"n i ,titog farming households in Bot swaa -- access to 
tractiont et:;1l c'. Oiu of the mttiln turvey object ives was to 
dltemin, toh right, and obligatior: ast;oci ated with u;e of different 
inter htusehold dOtauglt arrangemen.;. lhin itsue., if anything, became 
motle imortant dutin, the droughtt since a majority of households in 
the (Ontral Agrio.ltural Region had to shift to hiring or borrowing 

loiot tl , tonr oz s('. 

(c).ATIp' ial data htve shown that two of the most promis ing changes 
t mak increase production double 

and tow planting. To s;ucces:1;fully implement either practice generally 
require; control o~er the iliniig and quality of ploughing (and 
planting . Thereforp , it i:: important to know thc amount of control 
farmers have over the timing and quality of ploughing when using 
different draught arrangements. 

farmers an to arable are ploughing 
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SAM",PL (iMPO(i (AMV:/,TABLE 1: '. 0b'l1 i EPE P EUE 1(1J PiIO(:EIP)VF .* 

-- AT: 8- ** (A SAUI.l-, DUA SAM ILE-- --
IlVECTbAlAND\11 A!,L FA,*tJ:E ALL. 

NI1HBBEi (F I{ii;;;LlI.[.S .iy : 04 1 74/b 
(lii cent of1 hou:;i-holds:) 

lornkt'y: 3 21 12 3 82 31 37 
(It Ie 10 25 39 34 1, 15 24 
Trat cr:: 19 25 19 20 0 31 20 
'Tracoircr:; AlnimlrI '/d 11 25 2 8 0 15 15 
iil tiI & Dl.nketys 4 4 0 2 0 8 4 

w (C,-0C" / 52 5 51 53 64 15 51 
Io iI ;w I alll t' 4 l(1 9 18 15 q 

li re 24 34 29 24 0 23 24 
(ool Ar tr iu 'ra'ht 12 4 9 9 18 46 16 

at. lTht.AT I ::3 t ' i:; dividel i t l ihou::hold:: whiIh ".'(-I(- pal t icipating 
in iria v tAW. '(0s(. whi:l ] w .t'r . p al I (.ipatil) i: tlhe 

' Mt3lt it Visit 0. W:1213h: . J) r:hivty.
(. II,. A'!i i ..,:: ,opf ;t (,I, w.as: u ,t c'ontt ac'I d ini t h ,- D)Iaught 

At i r'C ;tli'.wy , s., , i hat :ti vey t l t wi (. A Il t fairI lme t 
'ind 1 il i , t,t . 

c'. I" ! ,, il3 3 e3! l,.7:¢.,h ds33, I ,It I,]oug,,h3.d dtr13(g3
' tW . t) : w itm:Itl YWl7 10 per( (!Il ,I lu-. ho u:.old, (fil nottI ¢l. 1 h i t !::1. :. , 

d. O)iw hI ' 2l u... h, '. I'I;tSI N 1s( ';It I I 
S Ti CI .,, "!.ill lit'Ii! lt 'r ::1i.t i:n, ui ;hotd b.1 wer n c'o ,wd and owned 

tTr1ti' ,3101w .l t l ,th33.i. l l r;htM Ia ,,'e i jtS CClve n),did r iot. 
Apli1 :i t eIl 1 I )33131 rtt or tIh househo:;il ldsndeac3in h rub-sample 
U1, (mudi.31itl v3tiit: ("I tw . I:.,TI'. yp( :1 th 1,at ilals; it)Wet a g ht team) e 
21 YIh'15 1AdlIN u l) 'w hip. 

2. PLIOUGHIIN(, ITUIATIONS IN 1982-83 

11r I 1 181. I (I4. i tihet, I t) hwi,lu ,l d: oerujiwn at (.(I di irip tie Crop Manag ment 
Fklrlv(y I (rupbh-A . 1 1lP.'tst p~a l I of I hvt. 1 iel d. This' s~ect ion i;tmmarizeG; the 
I ]Iough i Ill :;i: tiat im:: oft I livn: , ll4 thoI,:ehoI(ld ;, lrt the co ~t,:,xt of thiv: paper. 
ploul.,hil.p s;itual ion tvr: wt tht. typ|es; "I t ract ion us:ed and the meican,, used 

2.1 YPIES OF "I'RAC]'ION uhsl-U) 

A pirofil, 1,1 the t'types " tiaction us'ed during, the 1982-83 ;eas;on i; shown 

i he hoinehol d3 
for p(31 ,glitip, 
ii Tab e 2. A! to;t v:,tim' illIlh of 1031 31ced cat t I e and donkeyt;

11 hilt t h te u e pittt4 -i ii wa i; q3i tv di f fe ent . Nea rI y itI 1 tihe 
hoti:;ohi (hl : Wht ch u:4.',I 3lrikey:;. u:e'd dtoi-1 ty. asit; tl le3331ype. of tract ion. 
On iht. o 1 t h;, I I loI,31' 11,1, a;it 3IIt l : of t e c ttIe-tir;ing Iot ei; Io (,ds urs-ed a 
::o.o31d t yri I 33 t tac3 io1. M,ost cf t I(or;e hot11hol (it; hili ed tractors to 
s:: p] 'r'T313t th cat t I g, and manyi r oug1hin(13'h in fact hal r -ore area p1oughedby t a ' ,r : thuti by (:all!-.. 

TIe i la;t i. ;h,irt ( f dtlokey us;ing hots;eholdsh reflect (s tihe inf Iuence of Makwate 
vill[ ., [1, I, than 80 percent of the Mlakwate houcehol d; Used donkeyf for at 
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i *1 I : t E 110 , 1 1.II- '.,,: 1 I!it ,u hI111W. T I : i:i_ .a yl, i( al il!v ilI,agcl; i ltl it C0 -I Iti t Ia 

19 i4 I t 
tI ,at i ,r ilit , ; I'a.{al'.1 " 1., 1,l f ,,a ill It'e, nr~ al AJ1IiCultu ;Il 

Rugi 'n. Kik,i -r , 1v . I t'AkIL:a w're L.. I' imily 1;twurcL Of 
ate v i1 1 

Ftg o 1 1il S. linr.y triact ion wa:, htw, v- , i e coI:iLo i It (,I -Hl Iha I apye 
East Agj,,iii: ! , L i' I t whichi i: h e a t,, at .w(.- rI, ,M l ot 

fABI,L '): TRACTI(I UIl;. 198'- J8' 

AN! 'AI.LS & CATTLE & 

hol EUNKK CiIATTL.ElTRA C ORS TR A(7PUR S DONKEYS 

NO. CF !tOU1 L il/:J / i '11i 30 ;' 1(2 
N 'li tkt I o lllnh1 dL./bler 

IRAIiHT ACCES!;: 
(or, 3!j '3 12/c 0 
Buerr w 
(o twn 

n'j l'i ' 2? 
On 

/8 
31 

0 
() 

(1 
15 

0 
8 

ir. 2/ 7 5 1 10/d 3 
(Map A! 'tili'..I!1 t A4 22 33 0 0 

V II.AGE: 
9 37 39 15 0 

wat e.6 
t[ t<.E~()~lH}EAD : 

/6.al 18 0 2 4 

Ka I f, 31 34 27 5 3 
Fra l 48 20 15 18 0 

CATTLEt. AS; <. 'TS,;: 

1., 56 26 14 4 0 
1, 19 32 3C 15 4 

ALL 38 29 22 10 2 

it . DO-!; I. o i I )- I C tii I! lloilm;,l(i I: wit H h 0 id riot plouglh i rI 
iM :.8C'I. (1 thWoo, tthIe pIr vi-vou;; ylI had u:e donlkeyi anld 

li l hilt ad :, ',iII t, 
1). A] I ;,r : ar ,a , ft,,h,,ti:;ehId:;per( ,'i Bii-t > . i; D14 which 

out -own r,'te' thherw. nd rc wn (h)i' w) Ito owii.'rehp of traction 
iNut.e. In eihti i .o, ti i i v il I: wi I(- oWted ((iI co-owned) 

.< cI i. la I h Ii!r t, w lwe.d.
 
(i. Bloth ltif,ailiilllal orzl, we're hiired.
; andii tit('til ; 

t I iv illpcr cl ( I 0io eu 'pr i ,:ii andTh I i I i t oft' t t 1:r Wa; sI ig more notable 
f i [l i ig. i it an AT! IP (eo I; t'induCteid illOct ober . l)82. oie--ti rd of t he 
Shicl;tic. , epoit t lat had triato!cl'in;lI.2 li! I.d they ue-d ploughing in the 
ll-l 2 :;eico;oirc and only Iwo p entr( perclt ot Makwate hou :ehold; had done 

[t;[Ittker, TIjii o ity it ,oll,., 41 1'H3]. Within One iteaoci this, increased to 
eve, I)(1 t ll ini sihioshon' (ll liclic t herev wai, no clcarge in Makwate) 
'Iho I f I , in it-i lh vi llagt,' wWee Ce l tie the dominalt traction sctrce 
di ri Ig h I ) ,PThete,;:,,. ipipor tance of cat til relaiive t o donkoy.; and 

rio ofC : ' cl iii i;tll;or;eqtliI IlIa rt :T IT itiI- ine' L g the l iaI;.a on: drought. 

A!:id fIrtoni v i I 1-,. ion. tIcn, patIirnl; types of traction 
iccr'd irlop t o r ;i Lht ; and,. ca IItIe( asi;et::. Pel.at ively few houneholds 

It a rot-n ins differed 

wt it r!::ed iwn'd (diaulht, iNtid t Iact i- --'- inl en tractorn; we.e hi rod ai; a 
"ippl vn.nt . 'I'h ii;, of iOirn,,, reflect: the expens<e of tractors. In 
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There wet, ;igni f t da iffe rence, ii t- of a SU"cMdi t ort i N "I aocce s 
arrang' tr b) w.alth aid primary ac or:: art .ItI" No! nnIn ,'I thi:
eOEN, t t-t oct a i,eat e: de;ree of flexibility. For ox.rrpie, s;everal
housphold:: wLi h :sned ownetd ani mais had the. money to snupli .e.rotwith hiredtract o , while s:everal liked
who had the money to hire mulilo typec of 
tracticon (':o, 0). lo uhldN which pri mar iI)y u;ed owned tact ion ailts)were 
abe to nUpptlet t heir own plonghing providing tract ion in exchange 
for addiWtiHal pl uthing lahour. 

TABLE 5 : 	 RELATIIONISI I [p itE'P1 Eltl PR] MAPR.Y 

AND !:!-''4NIARY TPACI' ION 

D,:K EY ; 	CATTLF TRACTORS 

(Poi'cenlt 	 AI::o Uh: /g)
 
(:A' ii) H ii 28 

CATI, 
 1( I'l I Rb1 

'IRA PI' 	 II, 
 4/h
 
NO OTH Cx 	 !, 	 1" 


a.,1(.Ut O t i ttoJtt uhwi~Ii i l Vey j I u ipjjtii,':ty1 	 4 in h .('It-,;as: d anl W . WA Y: A, 

tle grIet l.'t louirt ('1 al'a 1l,,ugled. 
W Same type tract ion, sOcond ni onigent ,
 

'TAiLE 6: RE"IATIONSHIP BEIWEEN Rb1NRY 

AND StE(NDARY AR.RANGEMi.2JT 

OWN CO--OWN MANAGE 4 1 RE COOP 

NUMBER OF fill 43 	 9 13 	 30 9 
(Percent Also IIting)


OWN 2/a" 0 0 
 0 0 
CO-OWN 
 2 8/a 0 7 
 0
 
C)WN - GE'V l,AtOUR/, 9 8 0 3 0 
BORVPOW/MANA(;I, 2 0 0 	 7 0HI FE 
 I 8 0 10/a 0 

,

1 iRA()X 1)'i,: I V .: 0 8 	 0 0 11/a

NO (Ifp1ER 73 67 100 73 89
 

Source: Crop Management: Survey
 
a. Same type of arrangement, differznt traction.
 
). U;eJ owned traction but obtained labo1ur 
 through a 

coo perat at'r rangement. 

Relatively few hou:dola.l; which primarily gained access 
through borrowing or
 
cooperating 
use,;d b secord access arrangeme t. This if; because most of these
hottholdts had no. traction to offer, already had ured their labour to gain

initial ,ccuseno and had l i ttle money to hire. 
Most of the second accessari angoment norod ly co-owning houtiehold. were nothing more than slight

variations of corpera t.v and hiring arrangetment used to ,tUripi ement the 
initial :o--own ig. 

Fewer donkoy--uir:lg houreholds use any other type of traction than war true 
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*i" eithei Catt It of L ractor -usiang hou tsho diIiS. Thi- refI leCt is the c11ililblc. 

of ilkrlkuysi in Mai.walte anid the fact that Urt', to A arylTY: Wal isa much I mo;t 

ix~ensivyethan ni tjher cat tl r trawt erN. :e\'. ra! catl utitIg-hivehWAls 

Mai thv rerey tn I, uppit:iel at tr rt arc. writ! ist d(,ti y--tii rigwith 

host hol dti w. I a cI a and a tto IlIou1gh 1, e ( el if thay watItned Mule 

3. PROFILE.S OF IOUSEIIOI.I)S USING DlFFIRNTI' ARRANGM".ENITS 

T i !; :" t i it ,. 1lI sacr'e'l:::S; itlit itI:: ,!!AiiUjlIIht lWt isa d 

,!1 , I i : , aI. iad: :Viseld. The f ist isvatii a . 1i.' 1,. ! ki t I',, t s. ,41. i i 

whte t II. t Ihit. 'tI e tit ah If di I telI -nl,.:; ii th I i auitil C lI ! is ; Ot o li :iho dr; 

tsing Ai t ,, t draui;ht i,a ( , n,: iio M t:. . iuch teanrces explainii might 

ill pal I W l eli.itIV*i -( r: 0 , I t s te e r v ed . t(CidI Ib';rh i11 t 1c. 

whet a, ,ii vie i' acs' s at1: a i M. : I,I t ci o I I t tI i t 11 h I I a, Iouli. t a d 

i ', a al,1 I!, , 1n,e,li.nt til 1 t, , -l lalit j , pla' It i e':. '[l I(,! I 
l,, I(. ' dC C, (In .;Y ';t Ul 

,t'n I:: i> i II i I! iii tii , i i t o cl It i on . i 
,- I i l I'::t,, i I. .: Ih,II :I, i t d I ui hl :i; C l Otpp i Il' [s 

3.1 IHOUSEHODI.II ("IRCUHSTANCIS.i 

Ili 'Ilit it,. iil t iiship; betweei. dI-ught ac:CatC; anid tountohold 
..... :. ,, , . 1: 1 , (inr (1,,11jog;i i ll it fea'tt 11 ' V ,; ]l1ClllFIV 1Urces,.l',:: - 11(ls ehol ( S;O 

fi.n II i tt! i . 1 1,u1h p! ai sntil ti1 f.t 1f11- ill di f feren t. 
,It i)l , 1;:: . ! v , : e,:: ill Ta 1(.dl,:; 7 . 8 , and Q Thi:,' IurilltVr!: ,,f h(tliUI. ho d,! 

.l',1'}I'h '; Iv, ''1-Ie .,' if. TaItib . ' 'hele w,' f. re-latively !,.w hotrowing 

.,~u ;l h lh'!s" it cat :;hoUIdIan u I,', ,u : (niu.- ,.a('1 V 1,0ly) -nld thisq he 

I', ~s, ) , 

OWNI/a ___A__AtE CO- OltI H I RE COOP 

HOU ,M IC),D ZE:AU 

(/ < 16 4.7 3.8 3.9 3.,5 6.3 

I > Ii 5.1 4.1 4.2 4.4 5.7 
idOUS;E1101,I) HEM)AD 

1 Halo P1 67 31 40 78 
Z Re:i dent 98 100 70 97 18 
Ah'vrag, Age 60 63 51 59 58 

A(U' I VIK ti P(;islW I t CROPS: 
7 With 1-'; 40 33 54 57 33 
A With 3-4, 42 56 23 23 22 
% With > 4 19 11 23 20 44 

WAGF EIMPlOYEES;: 
A With 0 23 56 15 20 44 
1 With 1 3/ 22 46 50 33 
Z With 19 22 39 23 22 
' vith '2 21 0 0 7 0 

Soutrce: Crop Manlagement Iurvey
 
it. nteditfc l-d oi Table 2.
 

Hlousehold demographic structure: are characterized in Table 7. The table 
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shows ch,.rIt
th r tin'. ,rid c:wriang h,u:holds had mirn potential and actual
 
]aboor w:i,:tI. dv' *OC t 1hij1 ) "tt'. : (le th ioother Cit 0 

izi.. 
did h :"hII 1,!: in t(11e1Th i: I .cZ "I 

1 

ii.te ru;:.iv Q :'wiA dent Vdou!. t ie mbursand in the propit ion w hou'ieho!d... having more than tworm.'nert: inivl '.'edin cropping, activitiev:, 
 Hiring and cc.-ownin, hou:ehold had slightly more
resjidk nr adult a, but dvt rid f ('e r '. t hose laboiur i toroeulrcus cz1'pproduct io, 
 Inadq it . labour 'osour cl s a ight hav, been a mi-'or nea
 
h1ou '+f .,.1 t1: I " h i1d!; III " Co i,n: LI .w ';i, t'i.r7;:;. In contrast , inu p t,. of I a.bio, i LoijiIjc in With ina ,_quatIv tru ;uScL Woul d
have kuvtr, , :..or tion r Iiinck I I i~iV I oPI :teO ri1)" ;'I 'oopu.ral , I I a1III; Me:n t.
 

Tere Ic ""!'.'' d iI I .I us an i
MCt I at I,,i ',: i 1 h , Latact i ir it c. fui hI l I i. II it:u'aily C.w the. c(.owni;' car i',Oc y. Co-owni righousehold, t ,,n o, t- A h..,.l. by yuung: ! i :.d i'w i. . hal M ity we ea iaj ori-ea I. , d. . A majo rity ii hi in' hou:Pholds alsc w,.ze l':ad+d by fl-nalev.On th ,, oth: '."n . four Q' five ow ing 'lot m id wet13 h e d by ec"i dent
maI I,;. Wi th tt i , , ', own rig :n:,.hn id:;rP1a the 1 , wa. no aipar enttio a AK ip b,.'tt ; ,!,t i, ,I ,lh , I ind t~dl'JI d , es: ..
 
Own laii'. , 
, d .i I i I ' ho l it y Irid md,c-e ,iaO , w th wad; n, a" 


t A! d
l "7 itu tht b,: :,.iig ard ,riop.' i t ini hu.;.- lds. Nearly ninety1 I T , I I. w-,,'. .i three-quart-i;o,m t, nlI f cooperating I'uci-holds hadi ewn:: 1t t . , tN ' (PI:;S .: h wag., oymr't. hIlir might have been why theseiioush, 11 ; ,ti r -wed or ciooprard: they Iri'd he tAict ior to plough on 
Ihei r n ,'ii d lo .;,,,dth 3i.-II , t,. li ire., c 

''ABIE H: :20JP(CF:; 1I' CAIlH 1MtCOIE 

BO RROW/

MANAGE CO--OWNOWN ll RE COOP 

(Pnerent of lou::eholdct/a)
NO. OF IN:C(hl.1.: -;( ;';
 

1 or : 
 4! 33 23 23 33
 
3 
 28 67 
 54 50 67
) 3 23 0 23 27 0 

PRrMAR ' i.2 

S t t 56 33 23 27 22

Se'l 1 0-"t 9 44 31 27 22ReCI tlm t. 9 11 39 30 22
Wa1',' .dour 21 11 
 8 13 22
"uOllI ,0111Plrod. 0 0 0 3 11 
SU i C.op.: 2 0 0 0 0 

Su rce" Cr, -Iarag.'ri't r uI etivcy
R. Ba:ed LI) nitiFbe r of lbiu::oholr: shown in Table 3. 

The [ilpo Iancn et acct:: to (ash: tresourceos istsulistartiat d i ) Table 8. A2 1l'or rowi ng and co('.-n.al ig hn:;oolds had throe or few.er cu;h income sources.
Hot uvo r.* :1 I i li,'..-o t other huehold p roduct o -- both of .4hich generatesLIla! I n:ut o If c ;l incomu -- were the primary cash income source for at
II,', aI:t ti rd ,,Ithe hoti.'ehbldb in both categories. In cortraut 60 to 75per.cent ofr Ih, io;oholdt in th' other draught accen categories had threeor mor. inctne :;ow cos. Owning hou.seholds tundoubtedly were the best off
with ropc-t to ca.,li incote since nearly 80 percent considered sellingrnttlt, (ur wage labour lieto their 
 primary source of cash income. 
 Both 
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,oiurces tend ':c, "tib trc tial, at leart r,!ative tu beer brewing or 

rem ittance; Pon it t t ce;: can be lIarze iid Flay a mtaj or r- in providing 
the c +.,n,:ce : , t hirihg tract iol, but oftec at, i -i ,tlar.I, 


TABIIE: 9: AR PRI'OL'JCT V CAFiI. 

lK)PROP/
 
OWla M1A1NAGE CO-OWN HIRE COOP
 

1O. 'L CA'i'TLE: 
t Witih 0 9 22 54 37 56 

2 Will 1-l. 21 56 8 17 22 
7 With 10-35 30 22 15 2:' 0 
..With 36-70 21 11 15 20 0 
% iAth > I () 19 0 8 3 22 

N10. AGP. IMPLE.MENTS: 
1 With 0 7 22 69 43 56 

2 With 1 51 56 23 40 22 
With >1 42 33 8 17 33 

FIELD : 
Year:: Cult ivatted 20 15 19 23 22 

% Years Ilant All 55 52 60 L9 16 
etumpt ig: 

. Co0npiet e 45 22 46 40 33 

L Part ial 43 0 31 50 56 
% Little a: None 10 78 23 10 11 

F ie d Foi l ip: 

Z Ncm , 26 78 !7 32 67 
1 Bush 14 I 1 33 29 22 
y W.4utoc 61 i1 50 39 11 

Source: Ci ,p Management Survey 
a. Numer of toiu-'shoids per category shown in Table 3. 

The relative incup, it,;".tiO t uti;ggeyrod in 'Table 8 ,;h-,iw up with restpcct to 
ca tt I e woal t L. in 7Table 9. Bottowing and cooperati.g household; tended t 
have the FW; t cattle. C,-owning and hitring liou.:;eholds wei;- scceewhat 
be tI ir el f . Own irl h,;i:;.held; clearly were the richest. Between hiring and 
co-,wnir,; hiue oldr., those hiring tended to be richer as in: indicated by 
equiernert owot:rte ip a: vel ao the proportion witLi.r.e than 16 cattle. 

eut .eholOpwi,i Id :: itgun were the beat off category with respect to 
itfil T::, .t' and fiell ;c: urces, foi luwed by co-own ing and hi r ing ho,,teholds. 
While bortowing and coopet:ating househotlds were in the wom; t situaLion. 
their circumstance; with renpect to implewont.; owerthip and field reiource 
(an well the hman reeourte:; pointed out above) were quite di:+titict. More 

het t ow i ng hou :eholidl had implement: ard more planted all of tieir land. each 
e;kit::on reflecting a greater alility to plough the I and wh ich was 
availahe. Cooperating titoteholds fully used their land reisourcea less than 
did itouvehold:; in any other cat-gery, utiiiult u'ly reflecting draught access 
can,:utraint:. Both bortowing and cooperaLing hous eholds had less developed 
land re:oure with reference tQ fencing and dectumping than did any other 

d!aught. ac e,; Ca:tI oe cy. 
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In snnary. aPwrethere clear di feIencei; in the .i; r uce.: ava i Ia le to
househol d; in t he diI Ii Prt draught access cat egori en. )wring houehol dhad the mmt rv;or oe.: 	 and the ,1'r'ateit rirLbe! of rinCOCi.!i: L;O( te;.00l HII inI"
houuoho ldr tend.d t. be r-iher than houirehd iin the erining categories.but often la kd at,, oor 01 equipment fcr plouing. W :tAt gl come hiring
hov'doWdd cho., to tire even hotl! though |hlid t heir own ract ion ani mals 
Borrowing arrd r.perat i Ig hou.r:ehol d, tunded to be poclrer;t. 

one r:ight hylthiz: joe based on the above retrult a that us;ing twned traction-.otld bI the I i rat pi 	 fervr-e of moLt hiiouseho! d Hiing appeared to be 	 asecond bet ch,icv for hou:eholds having accet: to c.;hi incme. Co-owinghou~.eholdi: had uitr'e": which were quite timilar to hiiring houreholds and
pethupi cir;,, to 	not lire in order to s;ave ca.nh. Bot owing and cooperatingweT thi arrang(.rm4.nt 0 used by households having the fewest resources.
Coop., itirig houtiol dr: cooperated hearne they had the abour to do ro,whire borrowing hiou;ehoIds, were lucky enough to have relativen or friends 
tit: whtm , cWd bori,,. 

3.2 TIHING AND Alt_)IIN' OF PLOU(IIING 

In the introduction it 	 wa postulated tha the relative control of draught
eiiourc: implicit in dttifeieit draught acce:n arrangements should impactthe timing ad amohit of loughing, and therefore on cropping 

on 
outcomes.

Thin selction conrinim tnat in 19H3 there were significant relationships
between the t imringr, arid oiamuit of ploughing, and 
 draught access arrangeme-ts.
The rsecond !.1L t i cri p - that between the timing and ofamount ploughingand cruoppinrg out toie: could not be confirmed in 1983 bocauue little was 
till rvento;tp dihi. to dr(,uiht. However. thi; second relationslip was confirmedin 	 plot miitoir ign bth the 1983-84 and 1984-85 s;easons [ATIP. 1986]. 

Pelt ioni;hipl: between the timing of 	 plorghiing and draught accers categoriesare iharacta r inizd Table 10. The cuirAnl over t lining by 	 crvring houneholdi: apparent. .Seventy percent started ploughing before December and only twoowning hous;.ho ,lds failed t, siltart until January. 

TABII. 10: MoNI'TlS 11.00(;II( STARTE) AtD ENDED. 1982-83 

BORROW7 
OWN MANAGE CO-OWN HI RE COOP 

(Percent of Hous:eholdr/a) 

PLOUGH ING STARTED : 
Before tovember 30 55 31 13 11 
Novrlie r 40 0 31 13 44December 26 11 23 43 11 
After December 4 33 15 30 


PLOLGHI I 5' NDGlIlr
 
Before December 
 ? 0 23 10 33
December 47 22 46 45 11.January 40 44 31 34 22 
After .aLUtury 9 22 0 10 22 

Source: Crop Management Survey 
a. 	 Based on number of houseliolds given in Table 3. Note that
 

.ercentager; for borrowing 
 and coop based on only 9 bs per 
at egory. 
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L ,:'uwiI inif r ht.1p. it It.r h ::.t dt;(i nce t .eo rturi: ty co if oi uirc g o 

, 

PAO(-t,,l"TAB LE 14 :l : EAAA Ex )J f U I. i 

_RANK REA.ON 0 1 RE, P. 

PRIVARY AllRANYI-;MT. : 
Own Alonea I .o t. C-c lccci ,h t clitioll, laho r 19 

F.lflil': kil] iijat ionc 	 2
1


". ai:i fmll t I :1 	 1 

Cc Own . I the I c ()-	 4cowllte r 
2. hlick ec.cphc draigiht 	 2 
3. it h c,+tl( ti Iiould It ce 

Bot row/Manage 1. Lai k it:cljlt 	 1, 

2. l'ct t I hI hi,i,,ip cf coop 2 
3 . (h l .1 c o ,oli t :;i 	 I 

Hire I. ilcc!; (ci' :t I iccfit 	 9 
2. IjicI 1'hht! t ;cc	 7 

3. 'TO ccii.!.* :;,ii cr, dI aight 3 

Cop--;(et Labcur I. i..clbod 1 ;1 i11 	 51,: 


TIo. ,i'1 p a I cv dci 	 2 

(Coop t.;(.t Draight I 	 I Ii ' (i ct.iyh 10 
I-|ol:J l ,h ilit io,,l I 

;J.. l.;ackm, 'c' t h , 	 1 

SIXOt Ai RAtJ(hEM'2T.:hNiDAIC' 
Co Ol-O, I 	 'l dt 2To !.up[]+ u ,t, ~t 

1. Tlio.i I , lit :, ,.'pcItc.I ,:. , 	 11 

LaIbcu: :t IU;,, 	 1 

(o(cp(--;(!I i.abu T'I',,111. ithi('11 	 6I . dc 
:. Ti" hI f III ! p 1,cii 2 

Coop- Get. DIatight I. ''c !;Ucc l! 'miit (littcht 3 

2. "I i o 11 11( 1crperrc;(ctc 1 

, :
!',t~ur c'e : Draiii;'|t At tari 	 i m .it.. ' C',(Y 

'')- e ; c)1 ltc' c If( i [ m,.;t immol [motive fori 	 cI1i inrY c ati'llcccic i)}(' the co 

t !:,. : c,i T i c , rI , t f r co; ic oder 

ho , a I(,,I I c,llh l. For x im pl've , ; IV' ac. l :eiici wilich dc , d co.;t o f th e i r
 

.1l. .r, id-, 	 wil! ;f(cm eir c'O incr'ias c 

I clit a I h( I t wr- c it rlI lilI cc :: .c (cic i.Iited ir cIit t o g5air)faccOe;t:. i, Wi.Tc 
t1c ad1t! "iclrc;.): 1 I tc. z 0 ' e: th ve tit,fl t I ot it n-i|vriiic c ,, c I tI p! c ea ro n 
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TAMA% I ? 'I PA(CI ICN U8,H IHAl, .OAi'YE 
JIS'TTi(T, 1980 19no 

C-A'''llM .IMHAL . 
CATI1. E IONAlt,:YS DIONK TPAY:MlRAC'ORSTRACTORS 

(itt tlc nt or iL ueht old/ U. 7ing) 

1986 13 16 3 69 <1
 
1985 11 418 61 1 
1984 40 21 1 30 7 
1983 45 21 3 28 2 
1982/a 
19BI 58 16 i1 25 9 
1980 53 111 31 4 

So ico:: ATO [1981: 1- ?, 1984. 1985; 196; 198/]
it. D)it, t' ( ,ot itwva i t l b I ", 

Table 19 au., Ihor- i tt; hat wvt i i v y ri nr(a r i.yiiet,: i d tiughI aOcceas 
pautterns: tint il tilt 1454 84l sea-sllon, but thpnl thllit writ' a, u~trli t i l shift 
fto i; u , f cwnvWlil I tt tu hiring t ract ion. Agairn, thir reflectso the 
ini l 'tttn 1 t. iitt r t ianl ti itict, 

of fit t , ii,, in iln: Huth ttbleh It together riti, A.it o l that tletr wa ;
 

' t l [,loi' itinmuso * O;', well 0. itl itnarii tut t 0 oipply 

,it aitor t ilt taw y ftc i[' , ii th can'l- uiwti~h 0 ,* t indiiatly cattle, to 
plotgh ng With hii ed tra(i't"II . 

TABILE 19: DRAUGHT ACCI'I.:5 MAIIALA'YE 

DISTRI,('S 1980- 198t 

130PROW/ COMML-
OWN MANAGE Ii IRE NATIONS 

( , rcet i{- I o- eiol K . ;i- jir ) -

1986 26 11 62 1
 
1985 22 63
8 E
 
1984 46 15 32 5 
198 53 14 2 8 
1982/a
 
1981 43 16 36 4
 
1980 40 20 37 4
 

Sources: ASU 1981: 1982: 1984; 19857 1986; 1987] 
a. Data net available. 

ATIi data from ,.lhtoing, and Makwi te ouggo ot that the change in traction use 
ind dr utgt aci:..; patt etn : might even have been mote dramatic than that it; 
u.tgg.;;t d by the district-level data [ATIP, 198a; Baker, Bock, ind Worman,
 

1t88]. loi 
 Pxampe, ATII' dt srhow an even more sutstantial increase in the 
uso of donk.y: by those hous:ehold; which have cont inued to ue animals. 
Airo. thpie haef been almost a romplete abandonment of cooperative ploughing 
arranrrm,,nt,. Thini cannot be vevified at the district-level using ASU data 
but in coni;iNi tnut wILti tile f indingi, presented in. Sect ione 4 and 5. 
Iketp(,ntilnt.i; from ,:eveal owning householdi; expressed concern about the 
con;traititn; on drtugl:t control imposed by cooperative agreements. Owning
household could have been expected to (and did in fact) stop cooperating 
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F~Th. 1 'A goat wa!, cooked and provided. 

Fi I- W.294W'.16 31,  Date:20/7/88 

http:W.294W'.16


, 0' U.1 " 11 

'd I I i 

I r~t de:: () I _____.,____,_ 

______, ,:._ I L r,.i h 

* ? ; V:, A : I 2 I, .24tvi ;. : : 

I It 1 

i t 
-[ ,' .. 1 '., 1cr I'12.;, iQ.J I;1;y dayU 

I_____:.._,__- - -II 

/ , : 1 I 

f). pd 1i WAt 11,' : '),0 (but ,(,t (in b)cth fiolda) how immy 

!,1, W''u, I,ii': / ;1jL v 

. ,:. 2 I ! (I 

I.I. it cg u;rim t i ; t;l: l I *jiid I s il.; w,'r U :;uf i ci u n t, would there b e an 

I ,I 

1 I ptI lil i dork, Cn broth lr( at i ve :; f lI Id,; ulul the hatrv.,o t of only
i a- wi I It, ; t - ltit(nv2. ; .;har part of 

"61 i i', T 7T7 

1I tO At':v t .tI II 

File:.',4M.29)4/WP.16C 35  Date:20)/7/88 

File:.',4M.29)4/WP.16C


13, 	 1 ri. o :hi r,1 ' tl 2 II a? I ha : '
 

r C: i 2
 

I P! I
14 1lo c, ij., L LIII-Ipi Iti ; a . l 

14. 	 Hao a 	 a : 2 ii.lu2.J[-d'L tha pb-r.,ugh ig r~a'il'tut ,t :.'tied? 

"Iha: a 2,1,12Iut [ 1(1 I d 

I I ,; 1~),ll' : 2) ;.C a1' 222l 3 I 3.
 
P'+t, ,, ,,:p i. ii:, . r 1 I
iJ+ ; 


it rre-III , 1 t 1
 
Sp r : t t : 1 1,,1 1,] '1 


b:~~:: D, :!I:AI ~'- A,II v n Ii
:; . _.L; ' ]
 

.I 
 "t~?; wll h donC I r or with the same relative 

T22 i"'a-

I r(a: 

IDoll r 1] 4a 

It).Ii ta,,'.1.' [I:: u.;d t]iol)nto a (AniMUl herd. will the traction animals 

2,1,22 A212 2 1 I: .22J 


I 1 !2 ,u, II p I
 

I t/t 	 i ' i 11:1 , 22'li ;lC11lm-i2n herd are sepa rated . will ploughing wit h the 

T7..-.......... ,...]
 
f I t . I l I
 

C. 	 I1RING "IRAiTONN 

I, 	 Wh.it 2ypt' (,I I I t 1il W,12; hIre.(? 

"[Alraiila t _T I 7 C:C / T ) = Donkey Cases
 
lil.-In 
 I1 -- ) d c (4Lt.l Casf;
 
Hli:, (22u 
 I 	 i I I "."ttTractor Caces 

1,	V ,.I + I ti C: 2),T I
 
I n:i.,;I..; ! I 21 -T


I i ' , _ .. . . . . . " I, ') I i I 

Fi e:SWH.294/WP.I6 - 36  Date:20/7188
 

http:e:SWH.294/WP.I6


2. Tfit ii rod i ii wout ( t i:, ,;o~~j -,It, I d t u it i Irf- ad 1to# (-lt typE 
t3 t r ac i 0n 

Ti ________ IAv i ab i o 

t I 

I 

7F 1 -Y:,; 

I-i, 

3. W~~t>wool'] 

FI 

tMo 

i~;-

iOltlai y 'iy1 

yf 1, (, t 

tt.ti1:t~wt 

v 

C.~ic 

(t! rth 

ti4 

I 

:(I t) 

I 

too hi 

1 

u~ic 

~~ttt1 

. 

F Coi y 

IoJ l ( lity 

Cyp-

WI l z 

lt!'vt 

I 

Ih 

11 f , 

/ 

.I 

I 

ca t i'. lito 

Who Wl T F ar.:;Io Cto 

N( 

t t ',1 1, 1 

F 

3 -> t;i irlg 

__________________ F d till 
I "Wt, 1a 'U:; ' I I 1 6WaTit 1" t ua ti j 111, : * hite-Out 

FWhly NO' ddim '2 F t~I;vt ) F/OMuu 

_______ -11t . i i 1, o I !'wit (' )11: 0 vFl 

F -R-l i, th I FI F 

Hoaw1-m;t "aitt1-::" woi' a 1I, -;.lut t It hirtinj;: atiro getent midc how mouch 

Ia oii L92t}AJ L;t F- c 1rict.rT 

FTTPh 0 9 ~ PI'4.. 1) 1 

I l~~~ivoam)v a 'l'.tI F 31IjI P9.1 I 

Fi Ie SWM .294/Wi' . 16C- 31 Date:20/7/88 

http:1rict.rT


4, 

soil Moistur# 
two 

S i A vande 7' 

ell 

-7 
C T:
 

18
 

J 

--Ye a 12 
N 6 

Was' qquipm rit. by the p6rson hiring7put?1,0, eI pIr.ov.3, c., 

D T 0 C T
J_ 7,

Yes 12 17 T0 4No N 

Wavthe t ime. of' p OU81 i 'chedul d whe6 h 

j; a 

or was I term t e t e.personwho,:the peroon 
w o hire'd-in wa'n'Cl 

C 1, VT-!
 
PersonJliri 8:
 on r 6

lliii' g-O t 1 3' 

12, Was' the plougb' ng one 'i4hen' first sc heduldd? 

D- I VT I
 
Yes.- 1 10 1 8 "d
 
No __2' .5
 

13,Did t;l)e peraon 'hivin g- in, pro de',food? 

0 C, T
 
'Y
ea 12 

o 2 

Whcre,,did res"pondertu wh e t-6, 

o hired- i pc t t li e: m'o'n e'y', need 

I Remittance 19.i 6'liire-ou I-
SoldLivest'bck' 61 Gave t w r c-sip o' n s e s,
 
S Id. f, Be er, 6 Gav e'
 
Mon L 11Y,-;Wa ge 13, , 1 4 n,
 

:ln'Kind 2
 
Soldi7Th tch Grass 2
 



4a t.i U,reV t , ,r.9oni 

T--pne lLowhintui e I h 

WT 1i0' 2tc hT V 
-6-Jii2 u 

61, 

TQic~ u No±a~Ac~ion Taku~e o 1- -u 

Plough~Mor or Reluh7 !60i oud-uL n~' 



I 

7M
 

bRCOOPEATJ 

-'r n 

3Q 0 

Iv C C 

0 L 0 # TPT) CGia0lm 

0 6 ig3: 

DVu~~iI I I - 3~ 

:TaClwne of ,w rac0 i 
Labou t e 'mr o 3EqU6 zv$iaer 

P-, Ui P T 

I-' 1:- Y. 

,hn,- pf~o7ghyn 

- ~ ;l*~P4 ~~i~PT 

z "4 



r7 1 
f l qua 

MgY~ P. Ous ix,,'fal Y1 I;~,'n__-arir f 

4- 2 

d'" A i I1 ,5-y ,I a w 

De R___inea 

I o-Tatvona' u:R ru- ct&I~~-7- 1~ 

Eihe Ccu AaniVoeto 5ea 0 

o y r 


U I
 

9. Qu , wn(o t field being po ged provideocd? 

#H11 

31' 

10o : Wet.e m hw uc a eaisPl uged 

** / :H11 



po pii ~ p ' g , 0n -opee 

IT iL'axioe a o t-t ef o ig-st 

Hir.,Tscion~ 

Brr'Dow Tratioti 

W~ ~hvri 
rha,. luh 

' 

iV1h 
ish d k 

%1~I 

S 1Do Not Knows 2' 

INei whboul !4 
WernWan fog 

f 
e 

o idj 
oo wr 

~ oe 
d 

- o eWs 'Speci ido~h WLP ihch ~ p 

sw W ;.";. 4 2 



FF 

~ ~ ~5 

owy dow 

L 

''T 

ow o e a' t e 

6' 

7. Wv dc~m leto'te m b rrow 

gCo 

d ( 

t 

oan 

r y 

d)4 

h m tl r , c r 6 

Yes oes ot iclD 



A~ Uavia, rieStrratc Unitt 

ar c 183 B-t~ 6 Aji u raf"Sa 

~~~~~~~~~ 'S-.taU.~~5 oaaaAd tarl Sttat CS 

Agr~.u~acu.,,ttflovti (AM r~et, Unoyine 191 BoVrin~ Sa 

..Gaboron MA,~t 19841-1" a9on: ~> 6a W 

reiac FA Sai) 1rn4' B a a riutua S a tsi ' 
Gtaovone
HOA 19Acviee5,3~ 

Gaboron&e . oAs&1986~. ubr ooeMd~ ~ 


AgIctura S..tis a Di-reotF1986 enofa Z$
ta Ptcs U n Bo C182 
Gaborn eMOA, 1987.rn~ A, T~ 

Research,Repot ua D mitore:o rveA198a~a: um
 

R esd5ec ActiritiOea''a Fianin Arean Cuarytor Ativ~ intie, Ce8T85
 
I' ATIP'Nrobr2 * ,1Ado eeacR . Gbrn: HOA, 986b aoo *~ 

4
 
Som Iniaos TI eeac fI. 
 aerN Gbrne nttue, 

BakerD. TIProbho' apd4, pain a ticlara erj'e atei ic, J-Triau- Pri 

Implemn tato ad r FormerBoe !ztame Cemaua.'1ummar
and~~ Directilg8 

Wokn:a oe'Varrer.'12 Gare:rid .,uA Tu, 183. 

BakeDS 1a83k.A icltrl I~mosra rur voe:Digfr utnd Surve'ay 

Aaiulual Reon.al rAnIP.Proge plort1 M8-2; Gaotn e AnTI 

1980. 



GL1h ai~ei 0 A tor aI iIto i-t i on iri Cim rr 1 !,1,1ii A 

* A!-,, -;o .P cui. ic: TarI AL I~it: (1-i -I(;tI inult 

SWl. 292/WP. 161)- 45 -DATE:20/7/88 


