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CTl~ll E :l : R1!1TIIIVI'.SUMMAR\I,!Y. 

I. P[PiANIBlI.F 

ins re.ut111n 
rel vant to le i(-iwt.e (it teh mIII! i iIited kIlllil. LsseltiAl It) tlis effort are 
the NIf lal ,y. ildJ lllist'I. l la . lindllhI 

Tie major purlj il .\( II i h,tI()d clp mid c ti ,, ' endatioils, 

i imp.i svit+' 'le the liaison activities be.went
rcs,arh mi ii.CIIl'Jilt',elic anOf it .' ':s11.1 ju les tSItoinm Cis wilrk (ISW )
clIIl bc ht(illid it ' \ (5 A 1. L""vho<.'\Inmti 

I)nrno' the" t, I I t IxtrnIt,,ItcI ,VI I ' thee hIa betF s -o Mil.'l nI Reviews. "'hese 
h;,,t%v i. aIh,thil,,iji notct that there is room :or.'+l': uIII' II'tati i i,, I'ei 

IIi)i)IMTll.lit, vh',,il i
l' i II (lllicIJ it (it. e.cil i"\V uisiv exttelslita lliI oii -stltioll 
rc -lC h. It li . it',(, ItS lIulpli i.'tk,i thtt lile-I' IN+ l rd to is thatlit+ al',ly i iihi[iil 
or tsii tI t il!l i t ('dl tIII(iiilicpt'ii. , ,,.1 ;1 F Crl'l,'1ititli ill (tic external 
cv;iluitit -pL I ht coti piIlilelii ily(dl i, v.Iili I ieilo.ics and relevant policies
for iltll ovhi l, li" pl Itl 'iv s' mid, itc'lore, htop ltillvli. ,vellare (itL lIrmin, fanilies. 

oiiiiuict ithTihe' curtc ,ac NIIA( tdin to 'pire Dcember s, 1987. lle toonl +I 
reprLsentao: .s n heikipart tf th ( ivernilnri t (it Bitswaiiia ((;()It) and LISAII)/ the
conlltL vith NIl\ Wa, Cxt'n+tl.Id to Net'lp1tIoh.r 2Xtn, IP)0( This has beeln Inad 
posshiM. (ilt. I)thl.atjl:hihtv uilpelt hiiikult. No ic\,vItiuldig, is be.in, placed ill heproja'ut.
 

"Ilire at a numlr (dlchai1.., in the CUtentil of theli.'poject 'vhwh involve greater
ernlijhasis on 1h,.eli.kac ilnitioi., t thce,.. ' with continuing manaor .florts oi tiletc'clImoh)yv atro iiaiiiit ii -,
 

Ibis last yar, tile this i il w;.'.,.tle t S;tiate' ,'ihCti. MIL,th n w work plan in ternis of
thcnic.s. Ilerihe it)ltilitti' comIrIison. sith the svolrk plain lrawni p and outiined in 
fhe last AnimA Rctjoi t No. 9 ((luicprs ') to 1-3), lhthsuction inil 'res used inthe work 
plan have kel gv, after thc r'h.ev;It Ilcading iti this report. In terms of chapter
headings di ct comlir ,ni I psihle as shli,n in 'a" e I. . 

N('I ;S 
AN) TI II-(A llNT ,\NNU AL. RIIORT 

"A .L.I.I: ('OSS RFRI :lll hI-TI-N ANNIAL. lJ( )?RT NO. 5 

(Liaptcr ii Repor(
"l'pie ('tinrcent Repin Annual Number 5 

l'ersonnel and I(l ilthI t 3 9.li 

"'ranuing, ,I I)
Sct .le/( iaklroi 5 I1 
Mahailillye ( 12 
I-rane'istow n 7 13 

1.2 I'1RS()NNIIH. ANI) QIJ(IlI'M:NT 

There have be.Iea ntnble,.r ft'Ch;mit: ;sover the list year. Mr. Mabongo arid Mr. 
'jirongo left, alnd have bel replaced by Misks libone an( Mr. Makliwaic, bloth of whom

recently retunrt'd from hiong,-terni training. Mr. Ra.iolcmana has also recently relrttlid
and has bel appoinlcd 0II,0. In trins if 'exliatriites, l)rs. "['rtn, (ray and Bakcr have 
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rcrt while l)rs. I lili, Persaid arid Tihcdford arrived. Miss Block :ls, finished her tour as 
a Peace Corps Volunteer. ('urrently oll l)rs. i'hedfr rd and Norman have no 
counterparts woikitng .with them, 

In tclili', i l ,s rt i i: fi, NiNs. Stnyder wits [tile(i i')w lcrs the eC-Ilof' tile reporting year as 
aniother a.dmintratti,.i.' ,,i,tm but, aprpil front flii,, thert havc been vcr'v ftcw ,c.hanges inupolort .till. A irub1)wi vacallrcic, ,till C\i. lirc ,.re a i u " of ct sl iit s 
arid vs itwrr durinrg ih, vt.ar. ('orsiihiirit t, l 1l-ial ,l - 1',ilingerrir'li, I)I".. t,, tr s.i, aind 
M"s, ,s .l,,ht riri .\lhldrilrks.Adc ;I:r 

;\hrall firrt l tlll ,t' iot vMr lilt tfilre I )r. lii kcr', p Rti it,11 Mil thirer willill ',1pattcd 

Ibe._tc\!rrre-
 it ,irl[ ri ile CiMc \C1a1 .. \ ulnltrbr t1 uriirlhl~ii cit", are 

I1 rllir, illuf ' tIM IiICllt, .1 Iilill c.'l of ii 't ,lului tltf l , l %t" hkt'-Cll IlIl. " ( t, ti)th Iiiir(lt )
ille dc , lt.l, 1111d,u dl,,k 1(; I'l li,Iiii re F it iri,, i),-o iurclt i ,_.l fo)r tile 
.,\',rl.t rll[llil I 1 ,1tu ll . A vuhi ", p lurclarrt, (liutilltm Ill Scil.t i I ).\l + lS) e L ol o project
11111dl, have Il-( )r ,dcl ' , it ) l,l shich %killhua%-(;()ll rlxt tlatc ,,  It is :tiici p td thill c lt'iv l i 't!." c.,iplilwi~t lt %killl ihc p~ll 'l ';t.'d dilltill!, 11t,.' Ct' i,ll+ \(,:I[. 

lii icrilis ol iilill ,irrl, tlllr ust.'ltluled t haveiiC u. illilul r AIi'. l in.-t'trrii tie last six 
niii lths t(uttr 3t OIt N1S I.vel artil ti Mi lilt' HS Ilevel. *lireSc- i1,:lurt.(( inldividrials 

1)\1,\l IMI'S ,nil I .).\ :iulrltiteii, ildividulals IOr MS rnder"S. hi t'%. dcparted degrees 
1i, Ii,. lill 't,iii .,. il t I mhi 'ill l1t; rtI ill JrimitllV )99. Ill adlition, three 
illll hld[lk vl'I,+ ,ulli II h i lill Irllili ,llytilde IIut.li ihi irl s fiori (G lH. 

\'lit rutc et i -ldirt c ti)iilre, alinluli b' (0, trips rblildu havc be i finaincedi tut iof 
AIil' Iitl ,, il lu iil, ai vi"It oh tlilil, 1 .\"iull Iv'c'it by 'wnir ) pe'rsoiniel to(0l .i Mi A 

litlufija ,tld /rllill~c. Ill aulitrlill, ridtidl have ker seti ni sihrt-temin trainin',, ii 
tile ' h ilrllt',11 , ',teed c"'l]Ualoll, airl ii ,llcl "IP1110'run ;rI'ull llly trilling. 

Iu ill 'CivikCe tlilirg, peo)pCle rise I'eiCl SIrourSOred IMu tiiig in wordt processing
(Wulld tl'feCitiicei.iCCIM .vritin). 

Il' sirit" hlve ivecll iuir riiir ot lectures at IAC and tile Ilniversity of' llotswan, and 
.r ruuriiriur tf litld days for hain'irs have hcen held. 

"Illirlill', tCivhie-, Will Ltuttiitr toi tecciv,! corminleraiule cimphasis during the coming year. 

I.. I, \ISOIN I ITWIt'N RFSEA RC!H ANIIEXT!NSION 

The I0,C'., nfficc v's heavily involved in tcscarch/extensi+n liaison activities 
throrughonut the year. (orripozcrins tf this involve imincrours meetings, particularly with 
exteinsioln staff, sitting on a im'mri r of coinmittees inicludling the National Training
('ommittee, facilitating the pincessint, of farnmitig systems type articles for Agritiw,-. 
Ir(xitrci i , mrc thanr 2(0 writtenr aind revis(l ,grif lcs, helping get the desk top
publishing, system sct i[ in tile Agricriltural Informnatin Section in DA:S, and helping
with the Training tile Trainers rograi in DAFS. Plans for next year are basically the 
."+lllg, 

Iii rdditin. other :,ta, in ATIP spent a lt miire time ill rcscarch/extension type
activities, tilolgh discuissing with extension lersonn l research planned ard progress in 
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,'mpemntig it,, informing ADS In,thfe ATJP vllahges f the work lb-ing .undertakeni
jon'ctve ousdeteATIP, villages, Daiilcjiaing in trainng courssfor farmers, etc,
",ill mqore- effort Js neded ~b ali ATIP 'stff' membsrs tohelp brid'e' the gap 'b-tyeCM
jeac and extension withinii the rgiq~is,, At ' lje moetways are beinig explored of
f01"alzih4g~his linkage,; rather cian continue [lie curen yornamt- where lIink-agfs am.~ 

iely ascd onpersonal reainsis 

5 RESEARI ACIII 

~~~e 1i~~al(i~c1.~~i~astl year hias been tihe, best' since,.AUIP started. The
rainfall up the wasi~~ vocrycj However,saisfactoryf ;in'.both 16cation$:this was followed ,ab ve'ii dry, p~~~iian ary after, whifr the turnnedi'd w'ith a'
VengeancenJn'ebriiary.' _Wp 'to etheI,6 March 198t oa a 
(long- riav(e409nms).)n~ theA,raiiitQovn area, and 682mms, (Iozig-term avecrage
398miiIs) iin the&Mahalapye: area.> Thas created a very/diffei nt' type of'-season~from,the, previous year d ilhe,xpe'ctaion is ;that. .yields will ,be eonisd~rably~he~ir-aind ih 

r~~~~~~~ n ris*- howevr,6ni f, the 'rains' for~ilb oe' e'f~ tio 
too long. ;There is some evidence that~Jiead in isorghiim;, afi~atoxin :in gru uts: 

S and pod rotiV cowpeas colb6polm, As, hr was evidence or pest and'disease/ 
' '> attajck on cowpcas and'groundnuts as. a result 'of,the heavy rains. ~ ''" 

MNTHL MMS) AT MA; IALAPYB AND FIRANCISTOWN,TABL 1.. RaMIAL. 19 2-871 

Month 30Year 1982 1983 1984 1983 i3 36 Yew 1982t19338 985 "'3,986 af 1986 199f 
""gotu-83 -84 -85 -86 -87 -I89 Aveiage -'83'.84 .85~ 86 -87-8j 7Jul 2 2,r0 . 01 - ' O 0 0 '0,0''A k0 0August 3 , 0 1 0 0 C ' 0 '1 '4 1~2 0 '0-0 O-0'""'A <September. 10 0 0~ 5S0' 8 0 0 12 1"~ '"VOctober 31 85 20 34 44 64 6 <24 '63' 89_~34 33 66 7VNovemnber -65 51 ''9 5 11 ' 4 '62' 2 123 76 14,67Aj54'''

December 77 35 64 30 67 _62 149 - 102-'39'~8 49, 49 ''61 238 
"99
January, 85 ,49 58 58 7(,236 '35 614&'5:137 34' 68 41,

February 71 30 '' 26 71 ~15' 350 ~,84142' 20,134 '33 31 254"
March 54 46 97~ 45 i4 12 91 ~46 >42 1,1618 59 '7 114

'rl- 30 22 6 .0 59 14 ?2 > 26 -08-IT7-': T"112" 0 ~12My " '6 1' 5 U0 0 0 11 6" 0 0,0 0 0o'~June 1 5 0 0 0 0~ 0 C 22) 0 ' 0, 0 0,2Total Thee; 329 31 248 272 26 J2- 6:14at, Tefura for the imfividual years th i K$gjlf $11';are cu~tthAT11 
The long term averages ate for Mahalapye and PRancistown, 

A summary of the 'status of thetrials and surv~y~rat "Mahalapye iind Francistown is given
in Tale13adl4 Tescinumbers refer to those: in~which'they, are dis"cussedI in

Annual Report 5. In this report' the numbers are recorded in brackets after the''elevait' 
section in which they are discussed.~-- '~'3~~" 

S(a) - Mahalapyc.', The' first rains arrived late in the Se35Qfl Therefore farmners' were 
'' ,, unableito plough and 'plant cearIl', ,Which Ilimited 'the final arei',planted, and ,the 

-"- interest in implementingr early. season, 'tillage. Hoeer,'after 'the wend o6f'
Novemboer, rra.infallwas well~abo~ve 'average andaa resiult,~ crop prodUtioi a 

""">""generally imipressive,~~- ~ c~La 

In spite of uncertainty abottstaffing, par-ticulai~'.'ywi'th respect t the agriculturnl.onomics representation, >considerable, progress -was: made. 'A number of tiials 
.;'were undertaken. In fact' approximately 16 trfals~wer". lIplemented o'i0
~' separate, farms In Makw'tie,; Shoshong: and'~or ,,lIlagc, In gcn'eril, data 
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IPP erasp uj f t ,lrgA e u; g 

cotiAiu JA i f! iet's'itk ?ea tiy iio~n ieg,,a-nof Ifnca' M 
-. mdnacm~d jo,.4r 4'so 

diy'i~ ddtiiIIhcnri,6f% 

Dn86ptfi&e,oFDFP8 cro# alo. t vrMcoiduted rpaesAn, Iz k oug faeaarA~the ei c'b ~eanohI lra~f n ar~r~ ''yiII~g ,; cpa 1 6p act, hiA.e sitiipattd u 
dTe J~~h iscta1 7,1u~d4q~~fi$~ 

on fithe Agricultracl nd m 
iectorwAssessnienri ycurrent6yby tO5C 

for sv sa esosudrty, ot ra cie ro''' I_we Fed fi 
ah~nml i vr:uhat ied rai in tInibor 'Sdit cSa 'dI" tems("WIe[Ua , 

cninuia-rinsg5durn h o nts: of uce t~r -and nera -. adi rlogd ol (art i flar firn Mrpog 'aned-lmGag h n mr-o q~r,,coldatini t e rint p tfield t p6/e' Fialy te gratr t hanaeae, 



Monitorin g i the ifni uic s.'(iu toni,,tlij .it het. ttt 'i;'tf,+ illct.1 irtfillilers udy,
r ll,ll tK'.k ;thl uItin Ii dilly Ind [i)c", - v tu rainfall and.Y mid
1,:111perL'I'i IIIIII )M-I.Pl ;ulvW lctidlcio'll"? al,-.II'II ,l 
 t li (Ift thc l l.] 

agr'icitiurii JpIlml.Illi': ii%, hl g 

II sc i !m(),vtilifil 

v.It-t-lI IIiI':re aI'. t , I i*I(tIcflItIrI, thiattlhertwas'v-f,.du,+lt ltil ,c. (It m %%vhi,, k,: it al,.ta: il illIho.' lllic., .-J 1Al it it Ikr pinwming.
 

This [ t t. ' !l',i Ct ;i I lt htI N' tiI5 .,, dl1l0lt.11111, l/dt e ik'Il t 


Flia~lly, all \,+ ",,',.I, M~i~d
",.,I%,c k,c.,_lirlwVC % , tONl OIL' ,\lts;tnmal 1~oIlIobi. 
Ilil;t('lIloI lllllA iirl'jll.* l It . ilih wvillaii lidt".1Cl ., dtta Il sit.,imi Sefviee 
illthiripttq(-C lJlmLff t~tlil. 

1.5.2 IRO' )SIlI) ,A(1TIVIlIJ.. SI".MIH.R lQX '1( AIIC.S'I' 19)80 

A stliiimmv i the( pict ,..'I ,Jdic,, il ;t I isl ,tiiv y.e1)r N I;iiiiap ' and1 Iraicislown 

Pviv, l "al I., !
Ill T Ll If, 

(a). Mlalala. c. Ni dttlilt' ill Ie 

thi ,X fI,i ,uI. it ile.'l,,ll: (i.c. land11 


Ilht+'sll ( tluritilt \r('ik plal ; It a Coltilution of 
'pi",wls tillgt,. and water Illanacli i t, 

If IR Iitv ,11ppI t t , IarLI , lIt. ). vlo. w I,'hCn %l, iS hll l-,,' tCtCIIItILe rk ( logt.'S(i.e., sil imihlil v', altithkiJal manurlt', r ieen h i,,' u itihiii t pIh.viiC, rc.,sct.arch
,Mahalaap':-mid1 Ci"Ct hvIt . IllS' m il h ild ,llvi-:k\ I ,td ()i renlts from 
scv,,,cr sli;l ,+,.ii. hv ININI()l&\II (11) ,tatilil ;il(iflul high polttntial site 
(I\t 'lIlltst> til pa ,tI it . t. VJi-al,.
 

Dc. aiir . hd .ik tih," Ipl. w . li'fi)C;iwill t ,illseveral ut.iw hcf-n • Ct._ly rJICIll C Stlre (iltilhw,.'hro.dtq ic,, i c (It. lit-[nof pm.ectl.Ne'vo.rth .,c,,s, other­
areas wf k,,irk, ,'\;ltmip,', s, allc just Ie,:.vininiI()r il hui nglt' and pridlably will not 
Ix-co pltcd by ilcLsc t l.',,u
1990, lhiv.v r, arc i'arLJIhI areas and the work 
twiitp tarilc ilriiit"'dlc li ~~~slli-i lil tchnlllogy 
d vtih Illlc t Jlipl'1 h 

-

m'tiljih;i'iI l li l'rcr, ,, : t pllw tillitihpakl,c til hts ll)11mu.ghtIna y project
xcfi',mic, tUk-w F).\R b.el cn
l'. V-,'hiI,. hat'- ,.'uv ",,'CI~ lli>tu~r~ pro)moting row 

phrliu i, ilrl iillltl ()I ro(, pl;htliin witl farme r,IC~iC;IfclI 1ItfcI1,'V,\ %'t arl h L, lCi dcrived from0 1.11,t IIP.A\!,l It-Sult,thl, dOCuIitlm 1() CO Sp(nlsm or faIcilitalte 
i:tivitI ,,th1lt i i lllli C r5, plamlthtin has ,It'trltttfd;1IliSitivIC 0p1iC')Iillhorattionof ' 
,timlll,iN () A it.',,h'il tilt, tpiin. It is iitet.cld that tlhi, ratjon willci lalxs 


lti"111tt..
 

Ap;irk li1mn ;tiii ij(r ctnlphlxi', ,i,',\iill i ;slC',ts with row plantii g, oth'r areas of 
speit_'Cftt sill i,,' ,llS.,irkiuii: cowpcia prigrliin in evaluatingIrV..,t wii C with the 

tritltc's. a vith Ilic , rlldnul i irfl
ld l' ,rhaml ila s,iimlir wav. 

At the slImc Itlmc, t it vxcjlttcit that i rucat l thl o)f writig.v up and analysis will
ie dolic 'vS. tilt' u iolrhill, .ear. Almh iti,itlticild 

+ 
d that time will he spetit with

otht'r frI liil , ', ,,t'tll ill leV,'elhihlpi g a hIandhlk foir farting sysinistu.'Slithers 

w(irk. 

(b). ,ranisl,,own. lit'h pliltlry thrust )I*the ATIIP Irantistown t.am will centinute to 
be" I cL'd spccific iittrventiisi from the technical andit, 'Judy-l;tnl 

CC([I()Itlli(:,th hladoint. In r lr(to 
 idetify specific interveii-ions for prot otion 'n 
this ar', til l1ctt11 will ctmto c to ,mplihtasi/c cilelictiori of' plot level ,':chnicalu the 


i ,(mill)the" dttla "( that c,,rmlIp;ativ, italysis carn be Ilelh_.
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CHAMERAJE-'L JJI: 

.. 
 2. J~R LCL 

The~Pae~ ~ UPcCt(P) 18, otil h:at~ .1rjec wspeaedi 
p4tedth 

tePS:Ws ~ ~ ~ic 4~~~Pere year ~ ~ ~ titri' ~ ha ~ ha ase ~Splmn a~~ea e14S aas been grel98progr~g4ssti
 
pJctine.0 rpesenrth poectobjDectiesor198he nextemb ers.hWo 
 , -tereohaven
 

m'ofctio~n s., afth followinf
tofcliate comrisons ~isjcussion (Scin ,)iprntedu ist c Teings eds sae gena 21usi n the PPS eety hr a 

'etipted thatom aared ndocueintohr.''1~eea propueosedlwhcwl finml tetSwill bet
conille ovpernwha on th~e&net years. to z'tex~tnprtcla s impotnte thercliae he
 
smoothitatinsito to' fa coliaticomparisn-far projei
wth aftr he ATI Sc inise -2 Is 

'the following, very summarized discussion, nany point-i' re discussed in>jmuch greater 
detail in variuus parts of this Annual Report. . 

-~As the following summary indicates, there has l~ieen greater progress than expected in "--~~' somec areas, and less in others. ' 

(a), Farming Systems Approach Developed and Tested. Progress has ,been about as4expected. Mahalapye has made some progress towards local control. -An outline''.t'i" of the methodology book has been finalized'arid t draft is expected during thenext year. A document outlining ATIP's current thinkin 'on a large number of -technologies has been produced at the request of USAII) (the, Plain Language.Document). has been, widcly~j 'circulated 'for comments withiin- the Ministry ofAgriculture. 
'It 

Further action on this 'document is expected shortly. '' 

(b. Ntoa aaiiisDeveloped 'Farming 'Systerns Work in M"O"'P~rogress is about as expected. 
,for 

Currently individuals have~ not,'beeni identified fortwo of the long term training slots Ainanced with ATIP funds and' three, of, theslots Financed with matching 11unds. Short 'term and -in-service trainin 0 .. 

(c). Linkages Strengthened. There 'has been more ,progress thlan; Was ear ier"expe~',d.' This'.will be on~e of the most, Acitting'areas during the next two. years,.Particularly on, thie~extension front, the~re are promising activities at both, locaiins,-- Formalization of ihese linkages'is underway.4 Linkages with, on- station 
"' 

,crsdeped onthe dcveInprncnt of "research themes"~ groups, 4' 
rsar jJ

hh "ar Antpocsy
of becoming established, --Linkages within ATIP have improv'ed with thlincrease''in the numiber of project mcetings, A'iother linkage that, has developed o''er" the, 
lastwfDewrm nthsR asben in> the area 'of 'collaborative, research',"with the";'DprtetsfRral Sociology and Economics athe Unlerit of Botswana, 

0' ' '4v4-' e'-'at t "'4 n 4>44: ' 

-~ 4-' k'4 ,~4'44'IN 

SIR '",4'4 4> ' 4",> 4 -



(d). lnirop,'ufl I)isseminalion and .Monilor-ing Srtinlenhened. tlogr-eS here alsohas been kitei than ,expcte. , iiownolw c)lnlibting article_, e.verv mlonth toAgriiews. The." biniuni an(d alciViiV nL.lilrts hve n A Lugo:beIA (1o1. niinber ofresearch report. ive Icii eird.l h.. prv' dnT;' lhribuitim ,'stcm for papers has keeniinprovedl. A mnoihlv ictii.y + ctte h ioreen initittd. A complete dcsk op
publisthinlg sv.ci lcltldin, I printinj pre,, hl, beeIn purchased for the
A gr i,+'uIIIt ifIIIn Sectionrnaitionru iII I)AF, is now op,!rmtlional, alld plovidCSservices for Ith.r umt, ill N()A. Aj:iicws, Agrif.ists, rcports arid papers can" now be prodICL'f III a ith li t._tiielylui.nIV .. . A ;lser'f printer has also xl-enptrchacd l tir t(e isc of ATII' and other l)AR, stilf toi inprove file printing
quality of ni.mt,script. inul reports. 1lie currcnt A 11.al Repo-t .5i's ro ucd wih
(hc help of this ifrintcr. 

(e). larming , )lti Work Supporl StretgiIhened. "herc are indicationsgrok rug suuriuit %,ithi )AR( and I)AFS for fanning syslems type work 
of
to

continue ticr titicurrent project +niish. I)AR has fheni asked by the P'ernmnentStcretary to) diaw up a pliu for conuiing AII' tye ictivitiCs Ater the end ofthe project i 1)9)0. IIhutpetlly, uctivitivs during thc rentalug tinc of ATIP canhelp l.'ic l;iut n tInis,i tinuHIH. 

,Made (mei 

for 1Is heciu,. i the chirnitcm-cr to IB1M cc:niptihlc software. 


(I). M):ila rllrlv Axail:able. Mo work t!han was expected will he required 
I lowever, theevent,,al vAue, o ATIl' data will bc greatly increased as a result. Technical 

irofts ,,with rt.'rtilt to thisN transfeir of* dala have ben resolved. In additionan _t-d WTrt rce_'ntlvl ovr hi.. ft.'n developed for database doctrumentation, and(fixdirurcnu'll~ta ha., stirhd. (-)nv duir thlaf hal some potential value in terms of
;additinm ;11%al,,i, v ill lc d(uhcrrnuntcd foir use hy oiler irmividuials. 

,Therk ire J number ot , vVilh llc mualilyrc. .Icr it of the drovc areas, which have notlk.'enI ,t.-I tit. i d( .1 '1 us .cCI l cl .e, ;i, rnnelltiorid etrlier, they are under (discussion,
and , hel ( euIC''i hivc x-el 111:i11h,p sihlc rrodificationsI lay he Inade. 
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TMInt.1WC, Nieslo 11t.1)iQ G tor July 1985 Noy~ 987 

Mahabl,.woma 
lgcr D. Ag. [icon. MSP * -ahalapy, OctSe. AJug.9881982~ 

uonaof T. MS 	 JuL 198Si,,, Ag. Pcon, 	 Niralcin -JAu. 19V6. ISelcka4 Ag.ion.s 5rnU~r 	 Sp 93 u.183T 	 113 
3. eod1 0.~ G~o a Do , 8 u,1 

MIACE CORIS VOLUNTI1I3R ­

ock, S,(Nis)B--	 Ag. Vcon 115 . rancisto nj (Sep. 1986 Au.18 

ADMINIM ATIVII ASSISTANT!-	
3Niophuting. N. (Nis) 	 Scbclo Sep.1982. Jian.983 . 

-Iotdk-ise. HI. 	 T Shoshong Sop, 1982i Mar., 1994E~numerator 1raineo, 
Kcpi~.FI~slon T.14 Shoshong - Oct, 1982 O- 33 

3 
hf1)l river 	 Ind,Ct 'Iranclssown S -'Jul, 1985.1982-

AItDTiver In.C 	 jZ 95 '~~0PST10 
-- Sibanda, Bi.(is.) lbtumewaip . A6 NMarpng" Oct, 1983~ 198(­-~De. 

-- Cliffiord, J. iys, 	 S3 - i ,tunhownsSep, 1983 -Jul. 198611i'~ }­.Seturnoa, R. Eumerator (1A6 Makwasao Ot. 1984 - Mar. 1987­hloso~neR. Etension .	 T4 3Mahatapye Oct, 1984 Sty984 
Ind.aCI Mat6 eA ,1H 

Clss, 	 hIndutril Ao, i does not Include the rtudents who work wt rjtfrsottci~j 

The second 'administrative asistant position wsfilled beginnin ofSpebrThe persont appointed <was Mrs.3 L wo wilei~endc ng o 
-- -~AT1P,'and editing and getting papers in rlnoil publishible fonns foter b~oth ATIP and 

J.S~c -aii 

adiitaiewr 

'~~-< .'- other DAR stff. 

Th-ere have been few cagsiote ippl staff. lioea havocure IAshw---	InTablIe 2.1 <There are few vacancies', Including one at the T4~ce although two o 
those;currently filled arc ofPTS, ranks The Indu~strial Clas enutmernor ,psitin tha 
were given up last year, have been rcpliaced by additionai casual labor fundsg, 
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P' '--Th~~~rT Sh' 	 fast year. Many, wre'here visiting eith'rIIj llfn"Mviiosdi 'tile~_j ACAR-'r AR s '" hoe, ,,6m. of them visted, 	ATIP perswnelt'i t,4d the',Pna. Therup ere' some _'hwever, and spen tother, v sitors w ii came
,".9,6,deal~ofWtinwih kI'IPt' ta, Of particuI ar note-wcrc. 

a ,orns ( as Stat University -and Nr, W McK insey (Eecutv ierctor,

,;c l IA isite t~w th th
_ 'd ed of 1987 to neiae niew ATIPIMIC
:,:.cotrctwhich St te'd atte begining of December 1987, 1 

(b).'by'INSORNL-prs~nel nanieyDrin4itee- 6l~celist-Kainsis
Stt'Uieriy _ R.t Oanr 	 iversit:A' andDr 

Ceg?(goo n~iverity Nebi e-M t o sk)a'li mnj6rreason. for' zheir, trip
wasto'o~ka ITSOMILwok ad in1kgsbetwenItNTSQRMILanm TP 

R.1 McCo augh, 1RDSO >Nabi, cm a couple of tirpstQdsusA(
 
progressand ATIP plansve the next year or4sos, Ono thescifibC olkicomle 
 jofb~his 	vlist wasto make reomme*ndat os concerning ,evaluations scduled for

~AT1.
 
~D rG Mitaa ronomst (ofir i&chaire, liongit Station, T nrzanid aiid D_.U,
 

Frncbr~,sca cets 
 Uiest of Arizona). came on mission t:

evalutejeimpact of' fanning sy~tcnp work in Botswana. ,Thywr nole
 

" ''in ,,a study underaenfor teS[nTBuaWshngton; 6nct e.wrd idC'
 
on'6ie o~fthe 'fouir 
 cutisfor :in-depth investi gation.'~ Preliminr niain
indicate thatti'hey were pladwih what th'e) s'aw, and ~a Final reportW~U beavailablesoty A sumry1 t seted 	 2h hle 	study will b~e#~~ thie A'nnuial 

,..~'Farning Systems Research Symposium t:o be feld at tile Unaiversity, of Arkansa 

Af numbr'of' consultancics were implemented duingtherpotn yea r T ne 
sitUation is as follows: e~ta 

awoaf ie eeksin two separatist to Bosana(May,24th iro June 21st,~"and awe in'early August),~'lisis'his third yar a a onsultant to the'p'ojet. 
" He helpcd the, R16raF Sociology Deparment fat, the University' ofli tswJnaf and ileSRural Soiolo Unit in the- Division' K Planning'ind" Statistics,~to design' an~dstart anal~zing'a su &yin tleATIP vilags (ce, b).ielow) 

(b) 	Riural Sociology, Dr. P, Moluts aqdMr. 'M.' Mogalake -,were res ponsible for~d6signing,,sipcrsin iplementing a survey ihheT lag n far
 
apiliciiiation'and evluti~on $fgroups 
 in agricultural prbdtlction technoblogy. "Tywercassisted by~'personnel from-'the Rum lSociology. Unit ( . Y. Merafe 'an
~Ms9. Nm~anc) in' the Diviioui of Plannjing andi Stadsis nd Dr A lansen
 

frorhi the -niverity 'of Florida (see (i),aboIve), Aralysis'i sti undora -'andiht
 
re orti s ecpectred by the end of 1988. -

(c),, 	 Common a on Spe'cialst. 'Dr D(University, of issouri) 'ietui~ as 
a repeat consultant, to con~tinue sh1ort courses in technical writing~ for staff-in-DAR
and1 DAFS.~ The dates'of, his visit~were'J e 18th'to.July l9th. sit Y; e,iscating'a technical 'gide whiicfi wilI be dis~biut&i m'on tcours pafrt cijants, 
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(d) 	 Microcomputer and l'echnical Writing l-xpert. Accompanying )r. I). Esslingerwas Mr. (G. llrandshurg (Kansas State University). lie as-:;isited in the tcchnical
writing courses, and is collalxtrating on the writing guide wih l)r. sslinger.
addition, he advised the Agriculiural lnfrrmation Section of I)AS 

l 
ointhe use of 

li 

their desk [io) p hlishing systcm, and also helped F)AR in the use of* Pagemaker
with a laser printcr. Mr. hlr;mdshurg caie undti 	 the Kansas State University
Mllorail)1ihii of IUldcrsitaiidinig with Alabama A and M IJnivcrsity, and therefore 
was niot sipi vitedf il poiject h1inds. 

,\ilhicr three" clllstll!;l-il. w io w c'licdutltld to rr x.I dtuii,r h iclpoileiliyearll,at
llW Xfct'Chd b e IIIe clid (l! Ihil. se l iey e ,uaii'idii r it'.l kdlh, 	 :
 

id) 	 ILirhi- ri.l;M., I'. \V l!mt I .l!)!i/ rid.i N' ''lir l.(l)cvch ping Co tiLi l1;l, i KJitllt11i:111. li SitS)VI I \isi1lit*ll. ' lv"11,\w fol t 
w 'sk ,s lrin, ()&h1td1J .11i. S ecTifliCAll ticir joli will invtlv U 

,ili, Al tllhreec 
supplying

iit uii,'i'2: locil s.i t' .;iiil inca11tiitutio(m n the avaiilahility and accessibility
of various Iiilio !r;irhii sciarch lmitiiiilc ; eXplaining. 	 tlicavaiil ibility of relevant
dlocilimiilil, ;iid %l'le.i oUthide tilr co ,ty(p;lrticularly in the IUSA) that catllbeoblailed :It lll o irncost., dclivcrine to Ihe lDAR library a set of 16(X)microfichc dl ciiiiit, ftin Kanas Starei i,vci V,which arc relevant to farniig
syscitlls and relited typts of work; ad to provide arty other services requiredthe I)AR and po.illv other librarics. Anoilhtmr ibjective will 	

by 
bc to collect locallypublislhcd dtihlills and [, whichpipers Cnllb; r'adilv accessed by Batswana and

other interticd ilivldUllls ihlthe",' ar" at11US)A aid Kansas State University.
Payment of I,. Wtllllr's per dietin aid airfa;cs \Vi1: oe ohtuhied frotii ATIP 
project tundk, while Mr. N. Yoting will come inder ti e Metmoraiduin ofUhidcrstajidii.' lcmlwccu Klli, lt State University and Alablina A and M
Ulniversitv. I i visi: will be at no cost to the pr)wet. 

(h). 	 Modedlling ll Rik A'ssesiiicit. F)r. 11. Schlic (agricultral econmist, KansasStiatc Inivrsi,,l will dlt lla rcpcat cousutilancy to look at1how to assess the 
iliact of' tti5hllull tics ill iehwhole farming situationi, and to work with existingdia itodcvcIp iways of' ialyziug iisk. The dates of his visit are still to befinali/ed, aind luclh of thc cost of his visit will be riet thrrough the Memoranduti
of I1illici-stilling. .olie sipliorlt will be given to analyze dala hack at Kansas 
State Uliversit\. 

The stiUS Oil iC other consIitrrrciCs pr)osed Ior the current reporting year's work plan 
is as f-ollows: 

(i). Range Marigemnent Specialist. (()1 have indicated that they (o not wish to have
short-termi expertie intic range ianragement area at the present tiie. 

(h). 	 Farn and Noin-,armit niployment Linkages. No action was taken on this 
corsut itaricy. 

3.4 FQUIPMENY 19.41 

The major items of equipment that have been purchased or ordered over this reporting 
year are as follows: 

(a). Equipment to support the work of the soil management specialist has been
obtained through the Research and Operations Support Vote. 
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S M inOer 
S rryu~i(b)ii ve1~ (Uiss111M-o Iem pp pely 

,yli7,tlOq r~fl haI ceip'rhieI e :O 
Prdtol es archi nig-ATIP Suiff XT jjjloe n TI r 

plu. e 'Goe'raitent Prenlcr~d ,h Agricultural lnformati~n 

IiI e ctet,n;) ZA byomcoBss)np hav~ beh pucae-nto d~e mptr eiee, 
cy repay ~ n co plsly. co ptil' wihBJ, il i~andterfr 

rito pnpc~riir P staff uta
s ArTuce pibcaio,
printin p ss plusrelntcdAR


Th-e rekt c t rdere wee.rcl t u bl ao
vclcihpmc~ e & fo r i Cnor 

Co o'v -S Haile&).b ,I ( nexr ol earshe l
ekI&' e fc %vellarovidetensini'owh nhelaeirade' kstplubyhn stem, ryigi4 li~ii l fuded~tk
wil bae complete plates. byhBthwiii A rhc'ea two~pheetn pesisyoavJin a

major ct asch~aNs DAFS~~, arnemd aldso
hich isobeing for publiaon aeie utpe It 
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Cl IAPTE R 4 

L gtrmtainingcotinue 'to e ail important component of th T~ porm 

4 ATPDS1. DAR DA ,1975 HS, (Apoonoy) KJSU IM 78~ ~ Mnyazti' t 1~985 ?NS,(Agronorny) KSU' 1/ 3 /88 
~~ ~AT1P, DAR~ BfS AM KSU~~~88 /1981<' (gronomy)

iorcdl. 0, <YATIP, DA FS ,WDA 198&I [i SAgonomy) NMSU ~,~*8/83 7/86~~Tjirpugo, NI, ATIP. DI' ;DA-98' HS Ag.URcon.) ISU~ 13Z5
QBA 1985 11S(Agi. Ucr.) NMiSU1 1/86. 3/7
ILU'&ihoA' J.ATIP. DPS ~DA 1983~ I35, ural Soc. Oh. SU6~/AT1P~DAFI DAS IS A9' KSUl :~18628
Nf>ai'w ATIP.'DAR~ BS '3984 is (Aninnali KSLV 1/86-'3m8Nitxacj TP DA 1985 HS(idT~) MISUN1s '"186P.A AR~> 7188St ATIP'DAR' DA 1983 (AgF.)n I-O6SUB+fS~ 38J7M,Tibone, C. ''PDA< '>D 193 js 1/647SRjicmn ATiPlDAF., DA 198 g kSUM 186. 7M8 

SDbnFA LUO CcrL nsCror j SW Mitss U'' 8/87. 8/9Nut~ant, 11 RSU, MOA UlS1985' NI~SR ifoc),JKSUJ4 /889
 
NIAO, l, P. D R nS 981 Ni ( nrn ISc.) W KSU 8 8 M
 

Nksnec D,< [IS+ M(An. Sc )DlA B' NIS N lw -78
TabomV) Li ' MOA DA' HS )'~onrnQ IB.7
~ ~198Y PtW,1cwSLa 

Inf ernste idiiduls irccl funded under 'ATIP, sev'en indiualsthavye retunmediith~ast six moniths:in fou'r at't MS- ev~el nn~td ;t~theeBS level, iMMivogo
.;gncu tural s~returned wii n MS degrcin a econhomics"at ilie end of March,. andI' 

re~UM M IhS _dre
appointed as REILOj DrjAFS_ Also, Mr P. aosegeleii~re inAugs
completed ah-'MS degree in ngroiipy' anud isv to bestationed in anohrfamn. ytm 

}year, o~an -?O hr a1grjoomiy, andfda,,~'ber' 

'projctADNP, Nis W. ahabile, rtuetcd~with a Ii S 'in an~ euicea
ostd to APRU 'n DAR.~ To, aricipannts returned with B~ ~g alre

~Cconorics MrTSel1ka nw wrig in th'Divisonof:,lnig -Saitc 
' while MNIS C. Tiboehii rtred toi~th e~ an w ' Fra~iton.Mr P, Mc waSel'rejrne wtha BS inse c Igy dIswri 

The grades of mostoof hpaiipants aippa'~toi be' fai 0 n o 

Interirof the I person years o'b& ' ed 'P SI Id da 
Wcidnified;1by GOB, Two of hr: clddisoiinally, inie do 

A '2 

http:Fra~iton.Mr


arid "Ile %,t,Iut .nl Irit);,c 11, ,pit (lonsid.erable iti ;tpp l piices,., tmlo. ,f dc]Lav, tihe vati 
idividuals CIr, an.e, :iir N I If -NI;r (l ) 'fle t ill :\ilg ,t thli', %';1, aMid it is lio0IiCiI'. Nt ,n, 

that Inc tird il It. MI ji) %%ill depairt ini Jt Sl , . \I t thi , tt e ii ,cent, unlikelyti", Ir 

that t h'.utice rl! ll t", tie 'nd, tiic ,ill i: filhled.
lktm trt,-n u,"loir t hurfdcd pIkjet.t, 

lhe Itn Ille i t iplrivjingL partliclr t,-It fr 1uin i,, vtrt tvrai I I jl it, 'vidieiv .V\ll hls, iO .v' 
biictl cirtrrnrcd ,\ '-c trnlie C.; litlte comtrr,.'pted i ropre . ittiv..", h nlt'i .l()..\, US:\I),

And All ' ;%,, Itnlireul to ark',." alil irnte',v , tit." otmilitiated calld ch;itte.
 

ntort 	 llatc+']y, tire si\ individil:1,- idcniti Ir t FI iirg Uiinler ratcling(t cni limp t trr 

fklind stin ( ( )I , uily three (Ir 
 I). Nkmc, \Is C. Jias and NIr K. Senyatso) were 
ptlced in Anierican tniversitics. For three inrdividn:nls, their r.rades ;at the [IS level were 
not adequlate for e.ntry into the MIS progratms. 

•1.2 SIIORT T'IRM TRAININ(G I10.21 

'lre tenm, short term training, includes findirrg attendance at conferences and workshops
that contribute to the prolcssional developmiet oIf the participants. The reason for these 
ixth being combineud ik beca: of the way tire bridget is broken down for the project. 

ir termirs of short tertai training ourtside tire country the curient situation is as follows: 

(a. 	 (C'INIMYT ,,,kolksip. Althnph, individuals were idnritified fo: this workshop, tile 
approval ,,,,stcm nielted ill delays, atd CollSrUIlrert!y it was riot pos'ible to s':nd 
therr this veir. It ik hoped that tis, v, ill e rectified next year. 

h). 	 Short cuur,, fr ('ni I )ivisior, I)AFS personnel. To date, mc person (Mr. M. 
Nh;rb<htdi) hi' ,cc ,,, r MrrnsCir training irrigation and Irarnagerment atirhnI-terirt il 
tire .Irnurru:;r A'rirttliural ,Managemrernrt ('critre in Swaz.ilarnd, while another person
I,,sto t n a forc,,try course ili Kenyai, once the doiuentaini is il order. 

(C). 	 Short cit. hit ., eed t(chrricit, SMI, )AR. ATIP has paid tire airfarc for 
Mr. T'. Niphi to atnd ;I -,ix weck cirir.,e (Se-p:tnbcr 5th to Novertber I tir) in 

(i). 	 Visit tohe i .\ by ,VIIP staff rIriiier . AI'II lurdiud a five week trip to the 
LSA fot lt S. .Irsrkivra, aganr iotriskt, Al'lIP hm:irrcisttiwn. Mr Masikara attcndd I 
NISTAl' (mirmr,.e it ihiiir State IU.iversity, visited ai:rnrmiist,; at Kansas State 
I nIlvctsit,, t1d tte I rivcrsity if Nebra,,ka, anid gave i paper at the Annual 
i'1tririii , reinu- Ssrnipsitti+ ii tie: riiversitv of .,\rk1rsas. 

if p,tThe fdh1v, i , t .. r l trip ' crc ;r.i(i srpiirt:: 

xmr 
thcirt. %ko-Iet 1rr.ii aippuiovil fr individuals ii go on this visit. Also 

(Jir liirin ern11, si't111,h r r1"1[tMlitrtr (d ApicuIture pesrtoicl. Once again
piiiiuh rvrire 

;rr r'r i'.il rimtrilv em nt I(it rc was difficult.,i . neio tunie everyon Criccred 
IlivCe,,e, c rr,"'1.t ll in Apill, "1s irdrihvdinhr l, did ro rr a ten rday trip tor Ethiopia,
anid /Irrri ,.,l'Ae I,h riir~i ', M1,is %h'u wertIe: tire lerd o)I AIPRU ()r I..wnt 
SctIsirwu ,ir. t ( I't11,1,tiu )It Al. l)l' (Xhr. K. K. Nfrnrrpi', tie RAO 
Irrnci,,t,.r Xit i; X", n rnruirr, trI[ewRA() Su-i, rethril (MIr II. Mlwit)), tile RElI () 

ivi, If;ur Htl 1111 l, itirl e . rLrrrrru,' ',vstelnl, rri urtli, it M ai ~halnllvc(M r 1: 

(11,. 	 A/ttcldrrme i i Ir u, tklurtiuit \Vmurksihip :V II 	 frurtiheri thc i t ieltelhtelc of
NIr',Y. rte. Ih.ea,l l it thie Rurl S,,irnoy Unit, I)PS, ata ,,wrkshop iii tire 
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-21 ­



'aAunQofer~ aefrA Pt pno course n sotwi,_packages, As a resuilt, three 
~DIsaft> were trudned ,i _ a three~ w'eek' course -in,Word Peufct~ at the In stitute of>
 

Developmient~Managemn,- a~ttthe Un~iversity of Botswana., .Two ,comnput6r trainin
 
Sworksho0ps were',organized for,, the Agricultural Information Section 'staff whop work,~Witt)

Sthe esk to puls n 'ytn' ucae by ATIP. The'first. of-thiese was~held in
January' by , 1661 comiiiny.'who,'uplc the e'qulpment , eo,dte

condcteb~JMr.0,B~nd~iWZin~,.an th 'eod wasworkshop ' 

ATIcosu tat, r.A.,'HI-asen, held, aneay wrso opeaeAI ogtr

traininig nineesfor taig'he"Griiduaue&Recoird r.annr ptio pREpzr) TP.ogtr
 

'The RELO assisted the DA175-training office'r, and the Nationia Tra-inilng omtt 
conducting in-service trainhng or reg ona an c 1i cu"aofies 

Int addition, 'during the reporting 'year, ATIP staff, have 4been involved in a number of ,.,I
talks tInd lectures at various institutions 'in Botswana, A19cluding~ the, UniverstyKof'<4 

GOB approval for a'farmer participatory workshop was not granted, 'and no enumerator""
 
workshop was held during the reporting yar '''44
 

Seven farmer4 field days have been 'held, These have proved to be very successful and i 
well 4atte'nded, Over the nextt few months, discussions will be held on the positive and 4~.~7'' 
negafive points of the field 'days in'or'der to' suggest somie:possible. improvementslor'W "A 

,,next year., Unquestionably however, these are becoming important events Sn the lives of. 
farmers who attend them. '",j ''4 

42 ­
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C'ATR5: SEBLJVG/iAIBRO1N2 WORK~ J~ , 

5.1 ~.4A ED uR11 

Agricultural Eonom~ist, D, W,Normann 
Asprviosi yars most of the team lcader's time on professional work has involved

supporting other team members.~~ ~,~	 
" 

Theteam leader~ has continuedto spend a~cnical 'aon ftm~n diitrthe project. .Careful attention isneeded to cnstire~that oprfos.i Qiirj eijlt,zu, 
a way that is compatible with the systems used in GOB, USAID/13 NIAC'and'lKSU.' 

in Monthly Activity Newsletter has continued to, be published,, andl improvements havc
taken place in the timely~production and dissemination of papers produiced by ATIP.( 

The occasional visits by the' PCV fron Francistown (Mvs, S.-Bock), before~ she comi.1etedA
her assignment with ATIP; were very usefufl hlping -to improve~the' administration andhr~ 
operation ofthe project. 	 :'­

~2>7"~Recently two other events have occurred that should greatly help improve th'e efficiency
of the 	administration of the project, These were:'­

(a)ecodAaminstrtiv asistnt(Mrs.J. Snyder), who will also proide didngfunctions, has recently been appointed, and is-being paid 61t of.prq66ifunhds, AS
well as helping with administrative task within the: project,''She .will .also provide.
editing, and facilitate fi nal preparatlozi ~of manuscripts lor publication, by both
ATIP and otherDAR staff.& 

(b), 	 The team leader, was recently allocated An offc. ohimself'which will no doubt­
improve productivity and faciitatecprofessional interactiin. . 

5.1.2 PROFESSIONLSUPPORT TO ATIP TEAM MEMBERS [11.1.21 .~' 

During the current reporting-year,, m'oretime was spent~wokn mihemebrs atm
Maholapye and rancistown, in,visitin~g the'worktin, th'e Field, an ndsusn sus
Unfortunately, as was the' ease last: zarthe, proposed montrhly~ visit to Sbl
member,.or each team failed to materialize. This Was due4to ai comblination of reasons.
Although more, time was rspent in the field,-Jincluing mos of Mrh -- fewer visitstook place ,towards' the- cnd of the reporting period. Howev9er, like liist year, ,tis was
supplemenedby more frequent ATIP metigs.,.At lieast six have been~ hel& duiring the 
current ,reporting -year. These rmeetings, hzive-'becei'cry- useful' in debIating, topics of common interest. Although, on Occasion, Stf members complain about 'the time, thesetake, there. is 'n'o question that this- increased, communication his been be~neficila for tile 

An Executive Summary of the Imipact of the ARAP and Diou6 Relief Programswa
produced,: based on thc3'published reports of the ADNP and FSSR~survys, an~d atdraft 

I~'J~~~2 

http:metigs.,.At
http:member,.or


report 	produced by ATII'. 

5. 1.3 N!!(1<RO(_QOl PUTIERP S (P1 'QRT I I I . 1.31 

Supervision of tic." entry theSMU data on ATI' ulicrxoniputers continued. In addition,entry of data fromn AI' IC!d ,ttios has IC; undertaken. As a consequ ence of the
change over l'iin Apple to IBM compatihle mrrachiines, increasing amounts of lime have
been taken 1i) inl designing systems to facilitate this transfer. With the help of otherI)AR staff mi.nikcrs, a software package called Apple 	 lurnover was installeld on an I113M 
XT nicroco',mputer at Scbllc. Apple 'Turnover facilitatcs the transfecr (of Applewriter liefiles, ()nis datahase Fil:,, and Visicalc Ile files to corresponding IBM Compatible 
wtvrese ckacs ei.., Word N'ifet, )lta,w IllPl'hi. and lomus Ill). Hugs in thistransfecr wcrc sorted out, and with the help of two university students, much oflthe datahave I.cn transferred. TiilC has also been spenit in learning to use tilenew software 
paickages, and it is anti,:ipted this learning pro'cs will continue over tie next few 

Recently a nuini.r of other developenrts have taken place: 

(a). 	 I'rodhcis in the oleration oIftIe recently purchased laser printer have been 
worked out, amd the printer can Ie conveniently accessed with an update of Word 
Perfect 4.2 (Word Peirfcct 5.(0). 

(b). 	 The Apple Turnover program, although cffective, is soniwhat laborious. Thanks 
till
to a frori the forner animal scientist at Francistown (R. Gray), a software

package called Matchpoint has IWen purchased, which greatly inprovcs the
efficiency of the transfer pnwess and einahes MINI A' compatible machines to be
used. '[his is advantaucvcus sincc all the Sperr-y machines purch:sed by ATI' are 
ill fact 	AT compatible. 

(C). 	 SI'SS and MSTAT have l,,orecently Ibcen bltained Iir use on the tnew IBM
coipatible machinc,. 'Ihcsc have now been installed. It is aiiticipated that, 
particularly with S"l'S, there v,ill .aw cycle over next,hcirnhg tile few months. 

5.1. MI'lllO I.( il("AI..I.ANI , 11.1.1 

Agrenerm t has l-en !can'h,.d (m Ihic foioutline titepropo-,cd mrethodological muantial for
larrnin, sy,,tcn, wmk int hn,,wana. '[his has ieen cleared with other fanning systems
tenns, 	 anld w g Wlracommenced. It that tWe apgriclural ecomlist iiini, is anticipaled
Francisio ,mn (I)r. I Worian) id tine 	 tmnr headcr of' A'll' will rake maior rcspolsihility
for pinniucim, a draft. Allh iit,h o.n ct n,,sill be )tiler ATI.written 	hv merniers of 

' 5.1.5 	 t'IBI.l( 'R'St.'NTA.,IN )NS II i. .51 

l)nllirrn' 	 the la.t scal, ri hIsa','c Irv, 1rie [CCi ,pel trlalcllilie 'nlnn'idC the Couirntry. Only
ti0 "inIviteC Jpiper' wer,C ' !I (- dilinmi tie eilll year: nine co-aithoed ar given il Ire
'lhird Arunuil (in iterrci on Inn(hl S'cUriltV Resenrch in Southern Africa (sponsored by
SA)('( ' inn I arural)n,an OIwi ohdinr as a keyrnuntc addlres at tile Anitial l-rlnin, Systems
Syrllpo illn Inn ArkrdIl, ihch 	 A,,\tlullicr il talks have Crr givrir internally within 

Ill ntn,,nn . ci in:', tnt tin ltuur(, sy ,' ('iurvc it tie [Ilivclsitv it ohtswana )ln
fnlr nru, s;''sterr re'.-.'.uch. :111dI ris', in) fiteen lectres nii I'rirrciplc, Agricultural 
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Economics hatve recttly been started in tile Facilty of Agriculture, at the University of 
Botswana. 

5.1.0 IA-:ISIN(ji AND) INFH)MNIATION AVAIL.ABIITIY 11 !.1.61 

A great deal more rime" ha, bttl spent ill dCvCloping, rclatiomtlhips wilh other institutionsin (CI. The itii ILalgllag,, I)ctiirtntt, \%,lillcl b" ATIP stil, at the request of* the[SAll) lircci r, has been di" ctin:aterd to people ill (ou. Ilnforriinately, this is still tobe puilislid hit, hopcfuilly, tin, ,,ill tb. remedied withifl t'c Itext Icw 1it0riths. Also
databas;ew to/ ' lll/li1i/l hf C"nertlaitllni, aid hmtld Ie imItpl:nIll/tied to a greater extent ovcr the icext few Imhlih b%I:vTI' 1,l:l MNlalapye and i"''laislown. 

5.1.7 	 .TI IIR llk (_)l.SSI( )NAI. A"VITI:FS
 

)uring the year, manl/ly Iitctings wee attilended, and sine were 
 int [hc capacity of aCOtMllilt- elln...ix.\r coiicrable litle was slent talking to many visitors dluring the
 
replorting 'c'ir.
 

. te it:lflt.o 

year, 

TwO visits . Ill rtsii State IUniversity near the beginning if the reporting

to cotimilt i poject mattlici, and toi ititrview possible replacements for I)r R.
 
(ray.
 

Ii adllitioti to i!c liapr. icferlcd to aiove, two documents were prepared. Both wyere
co-alilhored. (Jei ipeI which was oill Fanner ( iroups was recently published, and theother oi tihe .voliilon andiStatus oif Fanning Systems Research has been accepted as a

chapter ii ;abook on Simill Iari Development.
 

Finally, near dic end of tihe repotting periodl, soititmelihas .eti speit inl starting to prepare, with olir, a;ikiro,rid paper on policy tradeoffs 1inr te Agricultural Sector
 
Assessmnrnt Study.
 

1..2 RF,I \Rl'IlI I.\'TINSI(}N I,INK \(;II, (;AI\ {)R{NI,: 

RI..}: it. Hill 

As itl prcviui'., Ycar'., i~lL RI.1( ) helped the ,lll /leant Leader with administration,particutlarly o.1wilh rel,p. I I ai l1lm issnic., and halidling so ie ofI tilt visitors and 
tCo siltalt,. 

W ith l rct t'/ , h Il i mli, Ihi-, im w k d'{, 

(a). ('m [tr ['lililln' \ ilh III,.'- \ i ' ir lFhtCi:ti( l l iull e il stallf oilovlo ))
t11WIttiehulc' ht,Il~lnuc Ow Idllni.tmon andl platcemnit of* lotng termn
tr,iiii/n prlu.in( l 

t!. ,trco{nnnn't'ltl t d';l (d iI; nIndivnint1' ll /tfrl 'tcc stilt sl l ti tinmbets 
plIln iriur t / ,,!i hc' ini 1-.Iic pi;'r ln :1id ll I It'n ll ;rllilnt it 

Thie itiirn: 'ci (Ilcnnoui i' b 'c.ir i Irt('jLti)n 	 ['Ili: i .(1 )inrticts Ilni' }t~lltri N t lt nr{,tiuunlll tllir 'tein'tl (!'ootfuf o ,(ld is toltire.' Rt iinehies r ith'rictltlire'. 
W ith tine rIllt I) \II. (I enrnnuill] it)nnuil-tc, ,('i at' civiiuvt'i himsr i MS inAgriorlnyr rnn is t%u , ' t I iI\nns 
infon-iliiltfrt i t .il'.t.;lit il Md o\t 

\i ,\ ')idl Ili , it I,, aillic attcd that rite two wily flusw of' 
I IwII will ie ,t'eall, ciihainc't'l. '[lie following 

2XI 



activities were designed a~nd caried out'during 1987-88~ to accompl~ish' the annual-- -2, 

Visits t regionl 'a ndJv'.dstrct ervc 6 ~ade- thoghu teyerafild offcer 

h77 

5.~2.2 a '-a-- NDESERCM aaa-'andc-"ISITSd nistAIT COEREN [11.2,22.21-~:~~ objectivess
Durngthefist hre mnts f ti e so r peiomdeperthrough,,Noeertheas-a-W

eartin plsa group weehlInt ofrences.mL aed ncivladesi e ionmntnpad AsaaDAs--
DanS Af a-se aandehLUsre Iddas sits wn/o safor -- "aidthserc es-a~eee2~ 
t!'ie was vil ab e,,,, nv alT nd'group cofn cswr hed it A ,.DA s
standars sedto fachilitate cessrti. Fflortwipuing s eso-aubriimotnt meim
 

projects+ and++++ co-operh+++organized~~a-adaeby and-aBotwan ng5extensionth th AaoutCoto-Poet a-onore fl-n.+' effortsiin' prodi pblicdiions 

MaEhLO+ rand thenisto n sythedTainmgt eR e maintas "aofthe tho th, eh 

Of~rn~-tefirs tharanimonth TraierProram ifTrisnepingofte tha-g~oember),jie~a-'a 

andgcommctn e sr s operatins ofd didaivitnThevnewfo) tHeattsuccesful .... ... e sesoon Foec sfna), Aten Regona,rse+ Training ....... .... Locust <+++++++.:.++
on+++ jointly++.+,+++.+a-on aE FuAn theposition marintan theChw -'thepoirt, motrnhnin ha atExtedso 

y(c)Sr e as a membr ofhtheeAdvisory Boardforlthe Arable Landsofee'lnmengt 
(a reunoeddthe.Roeiona Tinin urse i onocustForecain ~cntios a-ntly-a--ah<iaA 

+,,............... +KamFoo,. Agricultural Extensiofn Consultant +++.+-+ + + ++.+++. 
 ++: + > ..+++stnd gs with US AIDredficelsar olecengsare and sseftioprtno eiso
 
Meb han fiv whi theekis taheestias ged.o goal
megtingh eda accomp+l+hhi 

Meetings+and +conferences +with ecxtensioni researh,and farmrs+were gretly nhiarhcd b
 
ersnarac uaortance with many of thrsininvlvd in Botwn ga-ic-ulture facili
 

communication and contrbutes o theachivemnC ormittResearch andsi Extenin

Coordinating Unit (RE als.s..........-- ...... ------.. a a- .-.. a-...... 


a l . , , . 9a -- -'~ aa-P-aa a-'a--2 

here contues to e msubstantial of forhAgres frigpsem aAdow artcles 
Pork itwould dsirabl to haemrefrm ptrnje ha ATIPrlcI4aa­although be ats did htn 


Efforts a FAQnrepoe toengturage he ln i
 

http:11.2,22.21


5.2.4.A! R.!!-iO'S I111.-2.2.11 

A conce ntiatcd cfort fihas Ibci l lowareirahc pri x cirg new and updaed Agrfi,;iws.
Through itie ffort ,of RI -('t. mnure than 2(0 were written or !,vised and printed during
the last year. This iN considCred a ma.jor achicvemcent. l'forts are continuing toward
making these and other Agritacts availablc in evCry extension oflfice of Botswana, uporl 
request. 

5.2.5 ILXTSI-N I()N ( I ( I .2.2. 

Quoting the c ,ver pa ,gecdiltrial in the A lil 19)8 issue (of A,\rifacts, Volume 20, 
Number J4 

"This issne marks atnilestone il tihe 20 year history of Aririews, tue official magazine 
puhlicatiotn of the MN A. Tht: A 'ricniural I ormation Section, which is rcs')onsible for
publishing Atrinews, has istalhed p rLingv equipmentt with which this issIIe ,',as forLsed 

the first ime tt piinL the rinpiiic".
 

ATII was arm Jn. ie liost tocon raltliatc Agirllews onl this milestone and add that ail1
extension ptulicatonsilf hatv ricieCd ite saMC mlilestone. The iong-term planning,
equipment pinrchascs and traimni, involved in this achievenent were largely due to theRl:.I+).
 

5.2.0 TRA IN IN( i. 2.2.1 

At the bcginrinii, Of tie reprtin, ycar, atgreat of tilnc spent fy the RIMl's office iltwas 

helping with the Training rainer's Program
tilt, in I)A [S. '[his was facilitated with the
hiring of a c t titait (Nh. 1).Styles). IHowever, it is now important to play less of a
dominant rotle ill this activity, m) that the itmany other responsibilities of the RFLO's office 
(1t, Stlffcr.not 

5.2.7 'l'T ; , \\'f) 1:11Ft.1) I)AYS 1I1.2.2.71 

)uc to c hit1ii.c i I talffing ;midm miy ,iio n , atctivitie s ii nthis areahcr obli atito ,tiring the
reporting fiet olliv with limitd ,tucc.'ess.llfftits will Ix-made to rectify this during theetiini se,'cr. 

5.28, ARN1IN;SYSI i FI, TILRl'R()J1("i AiIV'I'lf-S ANI)(ORI)INATI)ON 

lh c majotr rosjit sdihiiii' 0,ctN tli atilc' [istciL h " tairiiiirit' i si cl-pliject activ ities 
were asmiie by rtett:i \'lII' ittlhr tittoil iil 111, vcat. 

>;IN, l I III : N.3I t i i Yi;l .; . \i,\ S( (1\ I()N (M IS ',SHl Ml ;LIl 11 1.31 

i l . i rnl hc i q0cp) ! us',.'(d- 1I., ,'b,ri l :tr ' .;o routo iil'.,t:tt ai:a y )w a s lot"-,t NiMi 
;tpp otv d h . .)iiiIohw . t it ,, .c( . ,(. if: l,,,, ' , v.wInImp l an p r tp d ha , b n u ntl erta ke n ,
and is ,poircd pll I'll etiitte, in l:ii ltljVC.It rcr 
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5.A ACiRICIIJRA. SYS!I'UMS :({NOMS'T,S H.E 111.4 

The proposed movc of Dir. 1). Iaker (fmmcri fetritnng SSIteiIs ajrticultural coonhist it
Nahalapye) wa, lot initially pt,.vcd hv (;()ll. Soie of' the work program earlier 
propose-d was inI tact Ulidcitakeii, and i\ r\cl)c in (lhptcr () on activities in
Mahalapyc. At the end of May, i moe,,c w,:i oppoved ,,that lie could participate 
more efficiently in the \gricultural Sector A,,cssmcnt Study that MB is currently
undertaking ill'ontijunciori vith ISAI,). I)ni irg the period that he was in Scbelc he
worked on this, anid also pr(ticrtd a inmbcr ol papers sumlinarizing his six years work 
vith ATIP. lic left ATIPI al the end of' Atig ,t.What to do with the position vacated 
by him still has to h< resolved. 
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C~IATJR 6: AVrP MAI APY ACTIVITIES. SEUT,1987 -AUG, 1988 

USD J. Sibn(gooit 

DBakerD.; ' (Agriultural Economist) 

GO', E. Modiakgotla~ (Agronomit, DAR
SM. 1"Jirongio (~Agriculturial Fconomist,DPS 

i;>WE' Nlkhwaje ~ (Agricultural Economists DAR)~ 
A ~t~~~Commned ScpC1988 

PlCV: A. Caplan i(Agricultural Econ mist) 

SIn progrcssing toward localization of the Mahalapye te-anl rules were divided so that the(JOB contingent should asstume greater, responsibility. for the,"tesflig'progrwn. This goal>~was only: partially achieved because the teamwas'withlut a(O AriItural Economisfrtegreatef'part of~the season. Mr.: 2.'Makhwaje'bega'n "workiii th~6-scnd weel of
4September., He replaced Mr. M.Tjirongo,'ih&Ireiged: from the 'Divislon of Planniingand Statistics in July following four months in: Mahl ay~ Mr. B Moiaikgoda'assuiic

imor responsibility for researcher managed tia~ls 'aid~bor coordinat-ing z'rech-xesolinkae activities. Mr. A. Cazplan had major rsponsibility for farmer managed trials, 
>''2 Drs, D. Baker and 3.:Siebert concentrated thirzefforts primarily In4diagnostic, design, anddissemination work. In addilon to diagnostlc- surieys,~Dr. D -Baker his eeiC nvolvedwith' :he preparation of-materials 1fdr;diseinwilon, and assisted, with the"Acis­reference for the Agricultural 'Sector Assessment Study. Dr. Baker, finished''his contiractand departed from Botswana, Cduring Lte_ fiast 'week of, Setcembr'- Dr.S' beconcentrated his efforts on-thc Rainfalhl Run-offManagementCStudy (see Setlon,6.6.3 for Mfrher, details) and In builing linkages wilh' districts xeso eonIcncni 

romtio roipatigoft. 

J Because of the trend toward localization, GOB ofcsaf and village enumerators? ave'played a larger tole in enhuring that plae WMti on. V~illage staff, in particular, ~Iok nrepnlll 
act 

rfJir zaed tials,- acdnug 
more autonomously thndrn rvossd6s.utwt'bdudbc~tpig 

Terainfall patterntiof this seasoni had two primary effetsthe crpig esn 
(a). Because the first rains arrived, late in the~ seasoi, 'farmr we i'nabl to1planit

plwad plant early, thereforet limiting h ~a fraplne and'th intrsti 
timplemnenting early sealson tillage,t , iA lfrsJ, 

(b) tBcuethe n [f teriAe end of Novcmer was wela~v v 
prdcio eerly imipressive.i
 

Approximately 160 trials were Implemented 60 sepaate famsi
on inMakw~ate, Shoshongano Makoro villages. Data gteigproceeded smnoothly, lowfr3 for extensive.observation- of~trinis' progress. Dta analysis wYas enhanced dute to a ese in fil 
'-'it32 ­
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nwih eciion perone, on reginl- and~ -istric ecls, intcr-esed 
-copat ~~ns [ the~s~nuMahiaapye Agricultural Show, 

Disionsbetween ATIP an~d DAps oil how linkage a beaifiained~nd extnu'didr on-goiflg, ' 

:1lrla'iow.'on11toring of frming -pratices in the researchi urea sho s djlat' majorityqf tl adae plne in sorghum ha nudrrwho 'mclons. Information :is not'":ayaIable for BIotswan~a on the 'impact of melcon Vuwth, oil sorghuml grain ield. A
strongly negaivimpact woulId indicte he&possible aidvantageo f'separate plots 'for,
melon~ prodution A n'ur rtcould be eplined by 1ow' melon
populations, shdn eeisoft mlncnp Ji reducing weed growth -,and 'soilwater evapoaion I SS, A. 

APPrIQ~h: In thisRMFI rk]i~atci ting farmers were, asked to plant sole, sorghunV)and sorghum nmixed w~ihmlnr' eTo dacent plts(5mby5m)uing their, A~standard, single plowing/br6oadcst~operation,' Sogu seeding was the same~ on, boh> lot'(6 !ki'bii), Melonv scec!nf .Was §determined byi the fiirmcr anddin aill cases wasexc&'Iiingly Aovw. AEail stage p ant. emergence counts 7and hawvestpnt ~ yieldstn:a
-mponent dt ~were teollmeasurements~madn piizojtbasis. Twelve compainsons~were planted in three 'Oag Sdgh rhn/rml ests were obtainedo


o2nly eight of these plings. Resuts r~giveri forthes i 't comparisons: ony
 
Rciufs:Aveagemelo Ialnt stands at harvest wyas 4810 pbints/ha inEtilehmixedkplots,~ hese 'plants resu ted~'nacof8'rgsi 

cr
in~ "percent.nemcrgcnove o nt r i2couieSsorghumnand melon were scedcd :simutaneiioulyi emrecconsfrmlo eevr 

Slowy in~dicating a high lee 07dclaye emerence responscezo later rains.~ 

Av rage, sorg~hu m plants (,inrds an~d:grai n yield wvere not sign citn dit~affected b~y tIte ~precernce of a-mclon crop (Table 1).-.1hiS'indkic hat for- wet seasons, the impact of~mcenhonQn-scrghium canno b meiasurd, When onl,&those ciompa-rsons in ,lfhmeloncover e*iicc 35': percent (a~erage mielon opulatibn equals 7958 plants/ha)' areincuded',kgralin, yield of sorghuum "sillI is no inificanitly affected by melon~groth during
a~ w~etseasoni . 

.TAIIIJS 6.1TlilACQT'IN INQKPIWl iUl9].l MIXON$SOtiOIGRMAIN Y117.!) 
viibtI~ ~ SfffghmI lmiarvest GSofhn~s 

sf& hitm Will Ncionj 41786 391,
sorlihum withou Mfelonsj 38018 , * 449 

*,fewcc. sg ifiatlfficrenccu*", 

* *-*',- ~ 33 



Additiomal analysis will be co,(lliclted (iI thlse data o determile how sorghtim and
mehtn behave towards cac Ii other within a plht. A Iiass Iinption is that variation illsoiltype and soil r',isture within plot:s will lavor both crops simultaneotlsly, Future work onlsorghuin-nielon mixtures must also conlsidcr the impact on weed growth and soil moisture 
during the cropping seasm. 

e,.3 (.'U.)N IU",I))IlIY S'IT.1)1ES 

6.3.1 SORM(AIUM VARIETY TRIAI 112..1.21 

Qbjc:i v,.:: )bjectives of' this trial arc t(: 

(a). Provitt, verification of' varietal pcrkbrmlance under traditional broadcast conditionsfor several sorghm lines to bw released by the Sebele sorghum and millet 
program. 

lc
(b). l:.lxpnce variety opltions to area farmers. 

Justifiv.t ion: Elite material requires exposure to faniers before release. This exposureprovides vital inhomation on how well the varicty perfornis under farmer managed
conditions and how acceptable it is to tbe local farmers
 

Appro.v;w : Tihe trial was planted in S hishong and Makoro. 1)ue 
 to tilelimited amountof seed, one site within n a village was selected. Planting was done by the farmersthrough broadcasting seed on pre -marked plots (5m by 20m). The trialconsisted of fivepre-released early maturity lines from DAR and three checks composed of one earlymaturity :rd two medium maturity lines. Therc were two replications per site. 

l Crults; Nme of the varieties yielded letter than Segacilane. 

6.3.2 I)UAI-I URIPIOSt. (.'()WIPEA VARIFITY ('ONIPARISON 112.4.31 

()bjccliv lire o0bICctive was to com11parc grain and leaf yields and farmer assessments ofa locally-poprilar variety (ll3ackeye) with an exotic variety obtained from IITA in Nigeria

(TIV X 3236).
 

juqific r ion: During the 1986/87 cropping .eason TVX3236 was identified as a dual­
purpose variety ready for onl arm testing under various soil and climate regimes. 

tApprwvlt: All interested farmers vcre given equal weights of Blackeye and TVX3226seed and ins ructed to plough/plairt both varietics on the same day. :amiers determinedtheir mn plot sizes and planting ates. '[he FAIFI trial format was used in otder toimplement as many comparisons as pu)ssiblc under varying planting environments. 

RtilIS; Results from a samiple of 23 farnrers indicate a significant emergence-stand andgrain yield advaitage for TVX3226 over Itlackeye. Relatively more variation in standand grain yield was explained by variety than nanagement practice, despite variableseeding rates ard planting dates acro ss farms for bo th v;;rieties. TVX3226 emergencestands and grain yields averagcd apprrxinmately from 1.5 to 3 times those of Blackeye,
respectively, across fa+:rmTs. 

Of tic 23 farrres v,hu ],':rtrted, lP) (8.3 wrcent) harvester' grain from ,oth varieties.Reasons cited for iot harvctin: grain included: no emerge,-'e, failure to proluce grain,Comptlete insect dailage, and lack id harvest labor. Results based solely on the farmers 
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who h;r,,,stcd ,rain frotr 
) 
luth vaerie'ties indicated a significant yield advanitage for
TVX3226. Sixteen of the 11 laruIr'S (X.1 
 per-cent) preferrcl the prmn taste ol IVX3220. 

Iea.t harvest salliple. aeri',s II ralllolly selected fa-ms ill cach village indicate tlatBIackcyc and "1"VX3226 mcan grccII ,ciglt, %%crc iot significantly dillerent. ()f the 21
fiarmCrs Who 'i)InijIICe sLnIrttChr late, 52 percent prtitrLc(l "VX3220, 33 percent prefeled

llaBckevc, and thn e.in(lt.a uindecilei.ilr werc 

Bhy Srih,titlting oric hctale (i "VX322 lt oi hcclanc of" laackcyc a t'arcr could
expect a positivc net gai 1 ;ofrpinrxirIratleI' P4(X) fromI gr in hilavest 'ilhe. I loweve',
this ",,pectcd oiitcollic perta;ill, only to fae';is \who planted this 
 season undoer simnilar
(orlditio,/, i\ thow C.prcicnee-Cd in lie ('entral Agricultural Regioln. 

Flo m i il!tIioiliit Per1Tt've'tc, lVX.22 elerglCe st d uit gaill ,iClds were
,rlireantlv I;tLCl than IiIR kvc ill til, tlial. 

The lmdictill of IVX 122() ia;i,, moic priilitahle tllantl a (nly yieldllckeye. when,1l-tf'erec.s sr% Mi'.I(lii lid TVX').,i22I podtction b.ciurrel relatively rrI~roItahl. Ilecallisc
 
[Ili,, %%;I,) a'l hii'h ll , .
IIWu,ill\' hrlintlant icit , tritturer ciiirrljrithirr iltf't l'VX 3 22 with otherel.? tir' lil",irrilcl. hef'irl lits \wit sca'le,. leasetX. 

t.+ HI' ( l. ' A\VI'tA ' N l.\ 1tl,,()NS I2.,4.,4 

)hJ'ct I .e: "l Ik ' ' l1 lI htn rise tC Iris, tri l ;was to comipare tire forage pote tIia ls oftplc irifjiuel ,.. ,t'r1d,i',lcp ptlipx fodder varieties, inludirrg comriparison; witirphlwillmkttIL'Itlh/Cl 

itrtrltrtni Irki eio'+A)n3 l i lt'd Ic-,i)ur- s, illtri iiririshc,, tirie rrvivaibility and
 
jiri.lir.,' (,f1 v",t., 
 Jin , in ';' (Icriril :\.l'ritii r r l cuirilllv iuring pcriods of'C )iCiorI i' l Ii i td)i in inn.,hinr,' 'rtrsr\;ihili,, ii! ltlrl rIihtim_'s cro p rtduction ptentiial.I01.11lh111 iiIhIilt .11) e"clItiA pil( rtill\ mid CrrCrnrV illllliirl ts hllill the 1inral
/Ilo th," (t 01c tin . I ticwi tif
, ' O)u turrt ,Inr iir; tilts' alr [liltit f lu tirrmel' 

..VI I" I t, i 1ll , ' ctr rtill t, ir ivc r irrul n r trirofil ii.cii cotnolll irldt'CCIIniiil hll I;rlllrt', tfr t' Irt(l 
inthfiti;ilirr I' ru'r 't, 'l Ii% 

,tln IIi 'ini , arid tlnutilizini llinige cro)",. This 
utili/itiuni .ini tilt- ,.\ :)l' i lxiderpri irll Altho ghr C .iihp-esiurert irur i.~lhuti.er ul l ;ve" Kerr't h ,.ls;nrlihrrr extr'nirrl rc.c++)ll~iirrrneiitiitris, 
ft . lirr11tC11 :t",Irin f rrllllt-rf,l\" tilli,\cl muit. fliwcv .r, prololnged olnutghttinvincer iit tirurrer nil'tire uithtrral i;rnrlllt!r'es> ;ossiemi;itt.t ',i l ,ir iasgrow.inrg! fonder cr111';. 

.A\tni 0, 'h: lim ncrl, i,, u)cl:u'.t rlint1tl I)ilt Ic ahc lab ruld 11005( ol the sanrrc iay,
cilnirI
\ttllirn,

ire . lit " 1 ,"Nr ci ;il 'trr. IliniIg tireIri;tllt)! iiirrltioll. )lot'Sn if ll llt ree were slplit­t ~th ji ,ur \l.,.nr in li*t ,,ilusrrlil i~te~t fertiliter. Tire I'N I1It tliil fuirrnn;rtltlr %',tss;i ilalf inl tller hI h ;i!. , u enLirrr',iiihlrrlh i;s fetj i hl tnilerh fFMeit. pl rrtill : 
.ll iil cdt",ill! t'lktTIp\'llo I, p viHc nd r if'ClII ll'-.i 

,,IlCi rNC I1;i% 'At(i' I r ri'i~ilit ' ret f i l'i, uti t lnrl rrtrc iioru in irrihiroivei lryingick wa. cinr,,rlntc ill et'ch vIlli'. I ()lircr wsere 
0orstrist their os r i;ack,, rlrri' 

Al'II' ,taff. fairirrs errcorl';r!gd to 
lotilt rr t ri s. 

Reults: T\,.siit lire firrir" il Shish ong, ikwtc. anid Nrkorri villages implernentedtie trial. ()I tiOw i,,o1w) riir, coimrpareil )ich os lali a;i) l h()}. (' orly wirh IP 
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Tabl 6c(.2 precrnis Inicat! f'Or uile vatjiabies inludI(ed it) [lie ana~lysis. Since little soejo­lefO1lie iilffrIinitiioi I,, knlown alxlit fitrage production underi~ sticil cl)I1(fliH)Ii, tile valueCspresenited give souic iii(ljctjil If* whit a I'arirler miight ex\pect if' h/IeChooses toIproduce forage: croip-,i Iich Cciiirral :\giiciltirlif Regionl of' Bols\%'m.. 

I A Ii I. 2 il.' tiii'i I 4)N Ilk( Ill IS NtiVANN' ("Ati) I MRANALYi.SiS ,Nil
IN ihi-VRI (A ii N. II PA IitCHWI'i.A CO)SlARISi N, tRIAL. 

A o i ,I PAptiv (kgs'lt .211 1 229)2 

INh tiin I ).11I l t l it ttty t~ ~ 2 S I5 

11005(Cii~tci %ihthit\%,!If m~diaid P~\crc signit-cantly hlighler than thtose for 

lilteenl fir rcl." ((1)I ltICCIi hiI1,1 -',tl- IMO'(SC( graili. lucre was a significant 1lO005C1grain vi cli rcp t t1o '. Ihc ni;iri It()() *(S with 1) plan vi eli c(11li( *120) kgs/ha.IM( ' PAllavc~wc'Wkvt\Ii:. (JrINilh)ll me Icrllf, ;it Shushing~ village,iIaivc"tii a 'utah :lttttlit ill I )iic~~l aiLi h ii it i ili rt- ll Iic- 1.11 DJ)itiichlS 1;11.lai1n 

DlikitIm" lilt iti1;ih1i 1 Illv,- i llilwilliv itiput1l iiiv vie ids tha~n B( ( irrOW comparirisonlswkithj iiitil %%illit ii! . liiwik tit ti, 5i'lck hu octi Liii lilt e.'.cec]lcil thlree tons perlictlarc il it-it f(ttu/Cl s ippilciltmtdirulintl ttiill arid vilv!), liltor was slow.Ilic I ro.ik1 CCen \ Ii ilic ;1, I'm :I,,I'.2)/ tillts p(.1 lcciarc whii ha clttill labnor 
\'uai it. 

ii))) C h ik-iL cti'. iit.% S thui t 'ttI)HiLWlit Otii Dcleuiisim-gr ilt hilts undler tmost 

1,l )0 I1iiu l lt It tiL 1 111k.( whi\ely lililfic ayi te pil s inI *'ilI fe ill'er 

)hb). A\t ani Jer.li- ill a[i I Lilttlid, iDohiclios fl :ilt hiay yields weresii.lrif Cilt11% hi t'.- )) ) ( -'.%Ifa sitii ald withoiti I'mI~ili/eI. Farmiers
IIclitiiired h111It( XI)h( 'iciVes 'C1CileCl- IX-fitic they %%cre ainc to) l'r' hcm,
ihcrclor It)( N I' ii'l, i~~i~~tN 

(c). HO( )5(C wih idf ikiiu P' invci ,iitif i;Cm hic inie stands than 

(d). 11005C juhilu-d traiul il~i wicht h iL'rcsnptisivc tn P~ teitili/cr. 

(c). It' valucd l CIl the unti it CCc hi~cnrImv, I Nichts it tillt hrcak-cv-en yieldls indicate
pliss:hIc fiiicoi 

a 
imin irodiiction inl the Central Agricultural Region. 
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6-3.4 (JROUNI)NI IT IIII IAN(;TNI)FRSOWIN(; COm )A ISON 112.4.51
 

Ohjc" tlvv".- Thc ohicctio,'C', (it 1111', 1-.%11 1 111A :tic to:
 

(a). Mlllx ;l1vI(I (v(.1willic 
 k-M CCII IIIIIL'd ;III(I U10111IL-d IflotS.
 

(1)). %ILI1LIJC tilt: IM4111ibillIV (11 vAp 
 milidlvd %kith file carly-maitiring01%kopci %mwiy FR 7. 

111"t,lilt "tllvc. and (m 1AIIII (11,11" 111(tic ATIP Mahaklpyc villages haveindicalcd tilm hillilly wilmill" a cliltili'll pf;wIlCC III (11'(111'S111110 MiditiO1101 laborIcquircd, ()n "Llholl le"'C'MCII 111111,Allimo"ll hilliny, call enmirc file filling of'
ScO )II&II ' 1)( K I , j)Cr h Ck: I Me 'id(k t II(I I It It (It j:i I it 'v mc wduccd (life to rotting and, under 
high Ic"011,11 ',(III filor"Ititc Lolldilil)fl',, PCH11111,1111oll 0 IM111:1f'o,I p(O". ()If t'al-111 Ic"Icatch 
with gap lillint! 11:1N llldk' I[Cd rCltlI 11', it) L11")f o.klll 11 C\CCC(f OW I)L'r IlMlr I;tl)()r IMSM 
dri mghl ICIlC1 Allot %k I if(",, 114 1,. co. (.1 , 1m)"t Lit Ilivi " coll:01tic III Icave 
yap', 11111111cd In dwif 

Thi" Ifial wa,, dc"it'licd to "I.Ititm hxcd jvwmch hV tc,,iing popular culturalpfWtlkc undcr himez man;wcd ,,mdmim I It(- triAl aIso ;IIlowct I f'or I'll Itheir111(%I11111L'Il Will! 4of tfIc plod it'lill IIIVAY'l I %I1111,1mill(fillit Illllifl Iap 1-111and ing.
 

AppI(I;I( it: 1-.irllicf,, %vlc ill lnwwd to 
 [tic gimindmit 1*olloo.%ing the firstrAill', Ifld OR'H (11%1(IL' (lit' III()[ IfItil OlWr c(lu'll ',uh Plot and sull-plot size" %k,(,rcdt-tclilillwol hy Ific la''IlCt" 

( )11(. k.111) I)IJ 11 oo. I , III I Ih nw tilt I Ili ,I'll( )ill lilt' ,CAMM Alh I I iIYIM the 11111111IL-d port i( in.(;I( qlfl Ili IIt ill (It(- "comd ,III) 111(it %%L'W IIlIICd 1),v hmicrs Jimtlv ahcr flowering,M icli h.ld mid clmlt-fc !, k1wald the ',()it "tirtm.c. ille third mil)-plot
v, 't 11-1 [11111111col, hill "Im,111v h)lIw.%IIIr cliwi ,(,iikv to Ip,, IIt- t %% 1 1:111 c rec c II t fil I Ic( I by 

I 1w, If I'll .1 Ill 1p](.11 Iclitc,' if) lho: IAIH I I I, I%% of II I I t II I I I I I I II kIc, rw I I Ic III I II II )c r
!h o.; % it Ii on I( )III %ktilch to , -I lillp'lic lilt I fill- tnd I',Ip I p I;I(A l( c" 

hillIt-l" Ill YI(o"11(mr, mid \hko.,1w villdyc" illipIcIlIvIlIcki hilling-lio11111mv .(,It TJI I III,,. ()I lht. wd% (MC f;IIIHCI (it(] tl()t the j!i1j)
flllifll p)III(.11 Ili,- IrI All 
 dwil. Ilillvd mid lifillill(.41 i!Ioundillits.1.1rim-l" (11 ;wrIcIll) did Ilio 11,11%ct'l 1'111)Iollt'd L'1M jW1,. RCAS'Ilh Ci1Cdtor lw[ hm (-Alflr kw. Jlca, mclm'rd II, k (d LOH)r. t-mlilcir pni damape, andLt, k Id ll if%(. I.O ol.(.
 

\Icmi L-t.dlllll "Id,pi''I" %w 11111%
rt. ll(,l dilfc1clit. Ifilling laborI'llc/' 11mll " pcr 111-.( ( ;,I;, !!11111!, 1.11)()[ Acfarrd _70 hotw, pc: licciare, and the 
JwI hcoarc. 

IIIIIL'1I .11111111111111Cd 1)1,111[ I)I(IdIlt il%i1v nw.t, urr, %kcwc(mipal-L-d ;wro,,,, I*arm,, and villages.StAlld', 1111d i'lANI VIC111', %%Cw not ,wniht xitlv ofillcivni hv larm or village. Samplestakcll IT(m) P) 1.1 wlct tod hflw ;t 111vllhic, al"o indicate no sip'llificantdlitc1clicc ht-m ccil flicMI 1)(,;, cliLli'C', 'Ind "I,()Id hundred weights.'Ificirlow, WIlcr Ill ,111;1IT1110111 %Ari'llolo", !W"Idt 111111fu ;Illd oll I.vpc VXpI;IiII stand arld%It'll" dilk-l -w, 11111(.41 I'lo l".;Ind 111111111cd 

.1%11111;1111m. dilh-wil(c hillo-d ,md_, Im ,wld unhillcd ;I farmer should("(11C, t .1 It(-[ h (It appri I\ 1111,11t.1%:III11ro IIIIIIcIv I' I (Xi III- I 1130 (XI Ile r IIcc t; I c ItIIIcd. Net I(isse s of'lick-tarc %,,rwfit( mrcd hY all I'arnier,, who gap-lilled. The g,ap 
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filling net losscs arc ultti.r",eitI_',iI tit the cxcil ilion of mi--hairvc t labor times andally fIegaliv iii,'Cti.;Ih d cy,',c'i:lN li.:,' have. h1d )1 iflhecap dtv.'lell.tIlt of de lyClC 
seet ed en ttlJlthitt , 

aIwo1 lou , h.

sibritiiint ilte ,,Ich Ittd,'c 

The" ++ 'itt I,111 014N Ut*11, i 'cil fhpcitfth t .. lt tiih',vl"w i t atld to 

d yiuctt iik,, 't ithi llf iti,,. [)tict(a Ow hlcf yieldk oif 
advaitch *,t,4y.,f' \tI Lill t rc ti1t iid. 1cl (\ .t JCCr- . I C O.,11it. ",tIj,(,rIhT cItiC'( Ilie 

(Jp-I1m ' I'R . v. S t
!, I .
 ,n fhil,, ,%k- .N l ill if ith [let losses 
fit. iIl, I11 )Ill I Cr,.11L'\, l 

liljttrifle-., I - IhI. t ', Ih, C tc 


",( I C (I'+.W I,+:ll IIhio%% 1r ills and gaI1)-filling
r[tcro rc l.io res-ulli,t tttii it) research -­

vuch -, ti d , 
 lt. t W1tt' itl, too 41.1t1)4!o+-.,itly ithic Ii- t,' Cot,'p a 

1 )+'s
HI F[;,IAM+, I.SI+IINTIlkACT"II('TS 

',.,ItNtil , ('it I,)0.4.1t , ,A,"I, i h tR )\ Il'l litl'(ii rit('It.4()Mi,! bi1tIlllit,..il, itti>.1d. 112.3.21rt' ntinS"('l I +i w l tdot h v 

V,,'t
(.)hjIk' Ih, IV't\,,*1', Ill, I 1(*t,I,.C1thCr(M i+( resourcre'hi~vailable illI'L+ aUO 

al,vlhLrc+ . lht<,tw h tho '.t'tI lth (ifI (.'1ImiI hilt:+ -,ct .'r,
 

jtilAli,+t.a M 1li-11 l l Hl t'
lm 1IuN firdc+,. ,ill 111lcw,:t +Ilro~w p]ixllinlg but (o flot hlave 
.ict'VN, pl tit c.,' 'ticet' l itic'I,t Ilitlc rut.' ctihivation is ]ess d (veloped, but this111.tv lie dil W1 th t, it,atl1i!'IL
(it ( titltl\itoi reoluttcc., Rese,irch onl fhie custom hire
 
itrt1tC(itl hX .c.i 11tp h.111h01, 1( I, t atre [',o,
.'irNiHj' ir pjLuitc' O1 :uvcillaige andhbasislllc+c[[';.m q,1h11l
i!~ (fht" " toIw..'ph.itm t,. 

APpr'o$tc A '\ t: 44t ttttt litith ,,tlt~itAlIll' ttiVliC'
l ! ',t'Icic t to operators.

Th ,c"1,tli i i', ,.cr '+lco.tc li N 4) i cltivC ilittC ,t, ilibic
(ml t1 01.4'- atv ltbr. and ft Ias,,Aell
i,N-tl t titI t"C.tWcW,, 144 t titttotit ith .ti< ar lcti tin iiopcrittit. Mon,,iy for the 
ipcrmi , 

ti' -d hltili 
' ,.. , iit iliii t 'tl.Iv'4 t. c'tittl f'or rot. plantirn operations andillter ri. , tit,, ttt~in. ( p,.' it., ,,.ci t (. il c'o thiliuiti', r'quiredt f"Or gixhl rotw
 
Itlallitit' 'i,! tt' ii, l/itt. ,ii
4 ttI i t trm , plat.l ti.t. I-tiitci, .cre selected afterat L ;tI:h ItiCtt ' t1Ill OW" lc c ,.i itlio,.ht-tC&.
 

RIt:.Ntll ; lt , 'Iiii4' i' tc',t.',lt i'iiilts,ii!plii{iiIp'illit sc ihlei, thehitsC11"I"111l hm~',- f '~ l~ [fl{ilt+hirim ,tk~t~llw'l' 

l;hh . 6,; L,',.,. Ihw,til t,h,,111,,, 1;tll ill lt'It 'li hu) l This'.k I liI4 i ii'.'stiilieS d 
p[ilnltillt 
 It' i',, .41 ' ) pet h i [41"hitltill ()r'ttnt/atoli Ilf the opcrtors ' resources(qlrlt't!iii'' alli i 'c 4!t ! litw4 lttl11i', .i\' 44 i''c'f Iii fl"the key t mlaking this 
type fI wiltW tlltt Fir.I cccs, i[ ,c;is)n tdralt tidilidn, codlil{.ition- of' planters and
hailc,,,c, scht't(tilt, 1 V. llktooI,.t(m)c, ci.., ,',kcic ill iiitptrl; ni itelm, for operatorsori.nuti/c. !'. \ pilttlt ttIti 

to
1,%k ',t4 b. ',c for suchtNi,cllfil a scteime illorder to re]duceIli till(ItlIt 4O1Illlt'11t1ll (it I Iieclhut. ()p nttors (ift llnot pe'rform ilcr-rowOp[craio{'w, (it ik(t)fI Il cultivationSlIt ,tl'v t." Alptritlo -N"1*111111IK" Owlt"tCedling pecrioddulring., 
 wio.a, 

,itti ,i Itlti r it [ ttttt.i i44.t.rli T ik, ;scllpc'l tf the 'usltom -hirenitttit',l

w,,.ill tll o-Ih t r' i ! I if lt l 

scheIcIcptt. 11111 ,,h ll itt o l ilhiv' tlilL pac,..kaget.ii, toI be 

l,."tiit,, I sL'ttII utI , itl iirtdil,.ti' 
 dti fitt )%% plant;i i ! for ieihhiritg farmers:76 kil I h 'i. 'ititltie ', ti', .1I ki'iii r h ardihCti',t.
1\t the ciirreil BAI, price
p;ifd for \4lt1httii ll it /k ). .- illu t hitt 44ili', pillilitig ii tlis' itiillI)rt"lhii P ( lljia pai sts , i lwasK)l % thich itirc Ittin oi)' s ile htitle costs. 'ltiis ',till;lc of beiiefit is 

hlu 11bise'l olltt i.e l teliilt .11 illh!hiii i t110i lillt'iCrh"iepotential labor savings diic to 
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4.0 4,90
2 9,320 

U. tr4 L P" hcu 4AML -~l 

planting 

6. LOEU- LIH4'ICE E PRAC S,<--,--.. 

" 
6.5.1WEEDPROBEM SUDY 12,221 

Ths nCom en s nvstgaio whc was also don sasosseerl g, or
exlnainfth tuy ojctvs at idf, se ecinn, 	 .. 122)o A na 

Reor Numbe 3,~'~ 

-A 

seaso coRcsl Thi a~ plto of~ maor and mio.ed pceitersac
been coare	ha ;j pee Thi list inlue 174444grse an"5Vb :hcbsan sedges


More~
imotnlifraino~ 
a 

~ 	 oa dpaio4n m otnet rppouto~ 	 a ~colete ~been~ ~ on4 ~maort ~ ofteeseis4 	 44Icue nteifomto nAc 
adpato ar soil4 4 cicuthe typ or sane inw hth ee s iel o oudi 

.Central4Ag iuluisaneion.e to'hhwsas oeSeea g.Presn 
expantinhe bjctvemand peas gradsns sed'aross4 1a 2(2)e of sils,~~f tuy 

oRilin: Wh'cta giutrlRgo.llti l'abacmhis fnaocaandapminon Ieepoab e lthet' di4)1air haisturee cos tedusa Th ncde tl s 17gassocaee s a-nd 75enia ofs :caeb ts . Thie"
 
IMor emprtatly c wrateor, t for .dptiopn ia 'cpouldnce, ratoop faoct.'. thas
ccs~ricoll ed- on i on 

Agrthese inue nithermajo rit uspecies. th in atorz Bots loal "A'adpttinere the s os.il tprbemorccumtnednwih h edi.iey ob ordi 
-e 

4.4

ErampZles f lo t a qdipkrowr esone 
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tombraifal res mrcgredo as plortn loamybi>'<,puc~on 

alik ca tunJppA)and m(Ehikncea...olmc weedswih4major impdo'.te n-

A'S
 
ligrp perd ction elsweeAare uullf "e ietn'dnenod 


sands an aasInd.-la BI-or,a(GVncaidrIoas S Iraunis4 Ui 

only ouend m5oo the:ra itsnido -4-

Cerasle rl cra Rgommonda coolr-:o ditredlc '§ls
44 in th u are
 
generall wclcnrlc b plwn~aor hsperenil ~sn cd Scrs rangeOfsi=s)~
 

~haqr~ture4zM4 stausUmzall,-asociate WvtlK Ivnu o posentls)andof~e sites, The(Aipoano of ,1sU~liuWware roidltu f annals it atl oi d'berea -to wthtchat~cls a inf-ajor41sexpests'Jfor4cropigi ot .eln 'dr seofons.ts(thomac 

oapioraseasonaon-lsandy~~p mr~ss 4on~aii m<a.d 
4~~~~~~3 tit-(i~brnc~ 	 recmnn ed'o h 
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chsesoigowh ofth Cuubla ti~nn1u and commn ~but i~sars ind not.osdr a imotat cosr into cropl
,qdutin ya~rea farzmers. hJ5 C~blStrct5s an carIy,,a~picolonizer' of

distrbedarea butis eaily controI~ed bytlaei hcuivedras 
Mollwnc(2d _au1) nd Mudski (ctm vo both havie an insiidious perid"

of growth early fter- plantling bwu sbegwhdet 'isb cu unt~il latein the 'sesn,, 

MotwaakoQ s a common pcena edocrigmsl onmdumn* to deep soils with some clay inthe sub-soillvisols) T7hes6-e ~s~ajijarcntly. provideusuffTcicnt moitsture for {urvivaof t~hi lnt'tiougii the dryseasoii nmswalakoro:,i in culii 4 1 e-etnov4aihdis _cepaiilyrelated_ o_theZhIowlofow ind-irregiarcultyiuton system -praiccd';oIn mny pojrtIf 5 I jiIs, ronIyites e and,.
deep il age operatiions would~eliminatethis ln sa~notn ed 

Sevealcmmonweedvry onloc u li he cropping seson andi are no enerally,conideedimipinvnby, arers nor'are, t h cir:,:n'mcri always, known. Include- in''bis gru, aemLpli. Khua cAndZ, ~ i~at=1I (CIu amdcnm -Tese,pececptions' maybe.'related to the fact" that' theseJ - Weeds reot genrally of,importance durig'hanidweedi getrr in-thesanan taSsorghum ipoti are usually wesuiblished to -depth by the. tieg tese weeds It 

6,,SOIL ANDWATERMANAG2ME~J
 

;6.6.1 SIiC14ARAMrfRIZATION STUDY [12.2.11
 

i0il : The o1bjectives of, this diagnostic iudy were to:
 
(a). Characterize thie 'hydrology, andsoil <profile,, as 
 they relate to crop prductionpotential, of important, research 'siteswithin fields Of cooperators. ­
(b) Pr~vld data ,for draingu eomnaiosta arc seiipractices to specific fil mesituations-,eif6 

rpn 
c~~n~ 7

~-A
Lwwulim:Resultsfron 

­

researcher-implemcntcd trials indicate that soilicharutericscan make thed fference betwcen-prortiind loss in:the shift to al terative tillage-ilandng*and'phos phalei fertilizeroptions. .'In addi tin tothe soil 4profile,. sirfice hydrologicalfeatures in the traditional.cropping areas are observed to, play a major role in determnInnthe so~il moisture statusat4 any given; site.; i;Hgh, potentiail for 1crop developmn and forfrom, recommendations vmeF soil moisture availablefor. plant growth, ht- rg 
rpyofs such as' fertilizer iisunlly resuilts from higher~ta'"lvecofo 

Data on~ agro-eclogicai chairacteristics, of trial sites need to,_be, combiniedw ith raf al"
data and information on how farmers choose to implemcn,cropping option~s in'order to:understand what works and how it works, Soils data wre no available for most fanner 
I--mpemented trial sites,. ~~ 

Appzl~h:This study was a major activity' of thr, 186-1987 season. Thus rie -, 1e4'~,discussion or the approach used I1sgiven in Section 6.1.1 of AnnualRpr ubr5 
ReulslResults- fromn this study show that 1tie three0 villag areas selcted for r~ac~'-~represent a good rang&of site situations. Shioshong andMWkoo Filds posss deep soI I 

4 40 



wYith itrange or miiedum-low to high water hodigcapacity. Makwate soils are generally'~~*mo~re shlallow ,O'th morc sanidy Atectures. Topography in the Shoshong4 landscapegenerates the most Interesting Ihydrological 4 event.' This rrange 'of - characteristics 4encmpases ie-in ortant types of4field siutos ht a be found inIi; thle major cr3p< 

s4o nAdvda~ils nthe valley areas4l11 are 'dcepest, ph- values mnosi' k44KineilLJ iindclay content 1hghest.~ -At the lowest; poiqts, rainfall run off water iwithQ"sdienriccumulttcand 'produces hevcafodzns At the high' pints in thisB'"4#ealeiniat, soils tenid to' b shallii, with4,clay and ba~sic nutrients washed out by water runSoff. -Sites 4with the highet otchtl for production intensification can. usuallybejlocatcdJustabve'.the flood zones wyhere Soil water storage, water run-on and nutrient status are
good utziwhere surfice dmriage of etcessive water is still adequate. ' 

that two divergnhcropprduction strategies should .be followed deending on the, siteand on 7he farm resorces, KSandy sit,-s especially those that are relatively shailow, do ""
 
'4not 
 possess ~a water. holding 4capacity sufficient to Jsfyan emphasis on wa.t&7>j,'~	conservation or water' harvesting, other than through weed and plant population control,
On the other hand, these sites are very manageable and usually produce the best crops
stands in4terms of plant nuufibers. Trhey also make excellent use oifismall showers'during
drought periods and permit good root penetration. In contrast; some~ of the -higher <'*potential sites can hold' sufficient 'moisture to produce. a respectable. sorghumu crop 4on 

"K"residual 4moisture alone once? the soil profile is full. Infiltration 'of water is slower on
teesites resulting in greater losses, to evaporation iand run-'off. "For farmers who can;, 

" 

manage the' investment, -water conservation a~nd/or'?water harvesting, possibly rbefore 
"~>' 

planting, should be the emphiasis 'on'these' sites, K' 

6.6.2 RAINFALL RUN-OFF MEASUREMENT STUDY [11.3.1.21 
OWbjcdyc: This study at thle RMRI 'level is designed to define relationships between 74 
rainfall, soil type, slope, land-use, and run-off. 
Iuificflatis This effort is justified since good data on the, Field level relationships 

,, between rainfall intensity, soiVslope characteristics and the resulting water run-off do notexist for B~otswana, 'Ilis information will be~impotant for planning and technologydesign in both DAR and thle Soil Conservation Section of DAFS.".44 

Appwnl: In collaboration with the SACCAR Land' and' Water Management Project .	 '(LWRM), bunds were constructed around thrcc 40m: by '1m plots, on a loamy sand' siteK.' 4''>~<with appruximiately 'a2%slope, in'the Shoshong area. Land within these three plots' felli<nto' three, distinct use patterns: sorghum cultivation, fallow/grass, and uncleared 4 '"'4>" 

'44 Unfortunately, 'atilomatic water 'level recorders4 to 'monitor Irun-off flow from -these th~ree 444~4,plots, did not arrve until itftcr. most of tile season's: heavy rainfall haid already occurred.
 
ipeectgauges were' used 
 to, estimate' total' run-off following heavy storms., Al' 44s"'ointensity 'rain 'gauvs were installed only~following, the" December period- This apparatus.


for complete monitoring is now in place for the upcoming season. iATIp is encouraging 
 44 J4an. expansion of' this" measurement 'study""to' include'more 'soil ty'pes 'and more slope 1~$'situations,. Thle expansion will not take place in the ATIP researchi area.""""" 

6.3RAINTALl L NJNO ANA_ 	 3TUD.31 4 

mtjim: Thle objpctives of this RMIRI trial are to: ,4-

444 

I4' ,-1L? 	 ~ 4 ,4''~ 4 K> 

http:DAFS.".44
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theestigWiiEvaluat of syste~ms to a ng~aitlrun-off. ~ 

managem n oewnts Ni lcristrebeeftsan' 
g~si~ay.~&n tha g dtIfits,~ yie potelie ld b 

'mrefrecive water marngentOre1 	 r, o' bsiqesiosned obeake rltetoefective wae maaee t 1e first 'i whether or,-ot:
beter'anagepnl fifsiuriflisufcen to ncive'e in~diobjectives or.i 

stems shoul e largKyillagec basciii (sce ScctliiA.2,3: 6&,"ATIP Research :epor
Nube I odsus oft llg Iif th roject area) suha arl~y
 

tr6~. TIstri[~OmPures* s ~ 	 sy eims:that arc> tillage&based ivilh systems that are, 

Permnent 5truciurcs have- an imporiant. advantage, overtlig~ "emy
nQorcquire, re-implementi on. every. season by -farmers. Initial c~osts may be -ih idnterms uf labor, etc.,bait this Investmient can often be maedrn an off-seasonpeid 

On 'many sties water control, stutrsta rvn 	 loigwudas eovTwenty-four. hour rainfall events of 65mn or miore occur~in mmie thanr 70. percent-of,seasns in the Maha .,pyearea 
-0 4 t'~~J ' 

Aparach:Five plots were placed on each of four fields in the Shoshong area. Systems 

erraes.(a), Contur ermnent ridges with water concentraiting just abovethe, ridge, 
(b) 	 Double plowing. Two' plowinhg operations resulting in~imp~roved water infiltrationbefore 	planting, good tilzh, and weed control. ~~ 
(c) 	 Single plowing. Traditional check. ~ 7' '''' 

(d). 	 Cultivation bands mflo ' stnisatmtnwt~m cllalr strips,
 
Rainfall run-Off from the fallow strips concentlrates -inthe down slope 'cultivated'

strip. 	 ;t~< 

(e)1uned popsitioned to receive water run-onfiromfor contour terraces areas off the field. Sa sbut with, possibility of additional water added from off the 

Two fields were on ,uplanid decp loamiy sands wth slopes of 1.2 to 2 percent. nTe other~l ­two fields were, on lower~positions with hAighecr levels 'of clay, slopes -less .thatn bne.pecnu~ih dqacsrface and :internal! drainag. -All plots1in each field were~ ~!~ostioedalog-the contour oi the field. AI plots were broadcast seede-6k/
 
Poswere 15.wdbt ihsihl variable lengths (150 to 20mPat rwha
harvest. 'measurements' wcre made ron, a: constant: samiple. size fromft ech plot.,. Sol Amy>roisfture w'as~miirtorcd weekly: through most, of the iseaso'n with a n'eutroni prob& Two ,acc~eess 	 tubes- were,.insaldpr0tn fld Itlaio of tubes 'and oirn werdoe b a ccniclan of the L~and and Water Managemn t ProJjct
 

The four' host farmers for this tr~ial met on a semi-regular bai o discuss e
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agementmanih reqtLlirements of these treatmients and,"more ipraty asi hc
4desig4ns need to be changed , - v j.,' 

The five systems' should~be compared in four impotant ways:Rcu; s ' crop 4respons~s,
~soil moisture benefius, design, requiremlentsliand rdeslgn, modifications. Above average~


ratizijb11 tnhe Slhong area during the' months of-December, and Februy, provided anj-<

C.ellenki opportunity to evaluate design requ~irements and design modifications required.

Crop Iresponses were- notfgrely affected by treatments. Data on soil moisture are' no'P"
 
yet comspletely analyzed. ' 4 4 

~sorghuigrn yIds -were not~improved by thcdbettr moisture systemsgrmme-anagement
(Table.6 4).\ This' result Is excplained, ini part jby- the a~bove average rainfall,' More
importantly, though, erratic plant stanids in'th plots reduced the potential benefit 'of anyy<4 ,r theIcm stemns,-'reat men t-plots!-stands- were -more -eruittc- than most- of- th c-reaini ng
~portiouif. tile tanners'' fields. Becauserainfaill for the season began late, and one
preparatoryillagewas~ required in double> plowing before planting could be done, trial 

' 

~ plots were planted relatively late and 'just, before a January dry spell. .Broadcast seeding>44 -> 

44 

under these conditions resulted in unsaisfactory, plant stand% ~'Row- planting' will4 be4required to'iachieve approprate plant stand, ini'these intensive water, management systems.4 
'This reurmn spriual acuie for the strip cultivation and terrae systems4wlere
<plants must be positioned to benefit from' micro-level concentrations of water.44-4''~ 

' 

'4' " ~TAINUI 6.4 SORCGiIUNI GRAIN YIEfLD (KU/iIA) MOR RAIiWALL.<RU1'4O11 SYSTENIS ONTWO LAND TYPEiS 

S11 261 ' 6304' 44644 ' I 198 - .418< ' .323Strip 102 -' 133. 118 ''" 
Tcrtaa '373 ' 349" 361 4 

ItnisOn637 4-17 " 42 

S11- sil 111mioing v "oubieliowing 

WI VTcacec Orinal ofuicid'waict htarvesting
CeOmn terrace fern when water supply

Channel,,eiiminatT 
"4 Upland -loamy sjnd field, deep profilo widi 

significant SItfe
ItAw cr saundy 4 

' clay loalm field, deep pronlc with
little slopo ect.' "­

4' Design criteria for these systems were evaluated 'by a number of researchers and the host
fan-ner group, Itwas clear during the' Decemiber. storm period that Aater- flowing from 

" 

off the' field would be very difficult 'to ma'nage and tap~ unless it was' well' channeled,4 Pj~
Where flood waters came onto fields,' terraice ridges or bunds on the field served only tocreate hazardos 'conicentrations of water, To aichieve safe benefit from terraces across " 

good and poor rtifall patterns, storm' protection above thfeterraces isrequired. In4 order
to achieve storm' protection on an individual field basis, large graded bunds wih pslope,
drainage channes were suggested. ~ ~ "c~ 7-44 _'j"-

Aditonl esgnmodifications are required with 'the strip cultivation system., " Wecd'."4
4growth In4 the"'follow' strip is unacceptable. Use of 'chemical hIerbicides or, separate~'~~

mechanized 'weeding4must be considered for this type of systemi, ~ 

4' -. 43, -. '4.44.i:"<4.4 
4 
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66A DEELPENT OF~ HIGOHPOTENTIAL SITE5S1123,1J 
Qbety h betvso th~is trial were to:- ~ -1;4 

(1te sch~emens(a), nplemnenit seriesof~r 4 proucti at,,hgih potential sites (FIPS) 

(b.Assess the benefit of ia range of inputs incluingii aplication of poshate,nirgeferilizer 'sa sarter, and tillageas4 a waer conseration trategyathg 
Potential- sites,4.' 

'~~'~rman~eatveypt~ucie ve~ ii -csea( sons-ind cate- ilat-ireas-of-mn-iisreminreltiely'podlctv6 evniindrougt -Results frm"RMR tie.' indicate. thmiIles ',ith.greternaturalIwater, storage~or~water run-on: capacity a~re most 1~Y toVgive
ecconomic~' return :"b iputs-'uha dou llowI&ing'--'and~posph~ate~ and nitrogen

Sapplications, .'-At, s logical Ahat. if' , farmer' ls c nsidcring higher :Inputs into arableI

prdcinhoping'for greater returns, hc/sh'e- shoiild'firstwrathel
 

&paE~Th:wel e f rmer wih apropri ite sites in Siioshong nd.'M akomovillages were ­
selected. ATIP1 provided the first plowing~for double p~wn n epdapyfriie

cornparsois: On' sub, plots. Farmners- 'were requested: to review the plant4 populations ii

,Specified plots and 'thin over populated areas and gap-fill areas thtthad pm~r 4emergence. 

&2sdU. Graiiiyield aiverages at HIPS were again; much higherthan 'yieldsbi oserved.on

Other parts'of the same~fieids' or onneighboriing' fiedsg This, result ahd'the'. resujlts from

last season indicate? that lIPS Ycan k- identified ~that have, high yieldL pbtntiallii bth good

and poor r'ainfall. Data ,on; yields in the. farmier's ow part th Fil rentavailable for this piist'season. ''>''V, w al fte 

-o 

ilae'nte 

None of the '12. farmers' chose to gap-fill or thin .out plom~ Plant popuaion'swee qjuite
high but aprpit for thIsItype of, seasonIWis the project's assessment that unless 
plant'populaotions are."exceedingly igh, , farmiers, 'wi II be .very:' reluctant to j5raciice po t. 
planting management oft,plant populaftions. 'Results, given' in Table' 6,.so. tatilliae2 
treatmnt had, no' significant effect on yield. o4Tillag'e has failed --o mrvyed ntw

saosatTJIPS,' Again, as ,was observecd dluring the drought of las nyseason,.'brfcriirN 
2'treatments tire, signifiant Phsht amria ,iI Vln'rvdsol 

that is on thie borderlinie in'terms of sttistical signiificance but is clearly not, profitable.2
The atddition .of nitrogen to phosphte'ignificatyipoe' il'ad is' pl a t. 

' 

;4 - .'ufPS, The N 'and P.combination has not been tested during drought.V,'"'~ 
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67 ARM LOUlPMEN' 

Ck)uu=: 1This assessment was not completed, as plained during the 1987-88 season. ~.'

An iventry ceckshowed'that, very few farriiers Pil the re~search area, actually owned
plantrs, nornal!assssent oi u'limited 1anPf plnes'indicates that someY 

mainice probemis .do occur. j~~ ,~ 

4 A dcidsion w~as made to~expand the scope of this atviinode to gather~information 
on minitenance issues after 'different periods. of platnter~ue; The survey needs to bo,j 5cndticied in' areas where row Ilplg~hsese orva'igpiods time, >Ai 
broader-'partiipation oLdifferent-MOA --aencies -in the -region .Wil 17 IS -sreghe-th
tuidy. inTh useiful in" designing ;support for the' ALDEP .'.lfiiaioi gathere'd' will be 


~ planter subsidy' program. The Importaniceof such a survey has been made clear by the
interest ,of both research an xeso n dveoigpooig.row planting In-the r

Central Agricultural Region, It has t~herefore been put into' th'e proposed work plan for
the com'ig year (see Section 12,4,2), 

6.7.2 ROTARY INJUCJLON PLANTE[ [12,4.1) . 

bcccThe printnary objective of this trial was' to com~pare the traditional broadcast' '4system with rotary-injection planted'.plots u~nder random planting environmecnts. K 

&jff~catiQR: Due to th'e persitence of drought and attendant ruraI-urban labor migration
limited resource farmers are substituting owned draft resouirces for hired traction. .This'

substitution negatively affects, timeliness of plowing/planting tinder; the 'traditional
 

S broadcast system, . 

> Farmers wishing to row plant, but who have switched almost entirely' to hired traction,
are doubly penalized, .By hiring Lrnction they forfeit control over, the' timeliness of
separated plowinjg and planting operations.~. 

The rotary injection, planter was identified as a technology which could. give farmers 
more control over row planting operations wheo draft arrangements are. unreliable. 

ADu~mwii: Nine rotary injecti'on platnters were distri _tdto faires, lIn cases where the
number of interested farmers extceeded the number of tivllable planters, the planters 'were. 

;. 

'~shared by neighbors.', Farmers were asked to miark off inh area' on their filds and during
subsequent plowing operations to plow/plant one half of the plot and leave the-other half, 

'~ 

~ j
od the plowed area unplanted..They yere instructed to row. plant the unplanted half on
 

aequate soil moisture. The FMFI trial format was' used in order to maximize 'the,

,'planter'sexposurelto farmers, and to test its performance. under as many different planting
environments as possible.. ...........
 

BRzwtkai Eight farmers implementcd comparisons'between the rtary injection planter and. ~ ~'"'.''boadassystems using Backeye cowpeas. Sixfarmers imiplemniited comparisons using~ >',: 
gro Iroundauts. r'.On average, farmers injection planted their plots approximately threedy
following broadcasting.'' ,: "e'd';>: 

Planting with the injection planter took an 'average -of 15 -personi 4hours'per.~ hectare,'.
Farmers seeded at lower rates with the injection planter: than under, broadcast, the averageSdifrenceii being slightly less than 1:2 for cowpeas1 aiid'rJ1,6' for grouindnuts .'.... 

.4 4 .4 4 '' ' 
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Mean 	 cowpea and groundnt tands in ieci o-ane an racs lt were notsinfiail ifrn (p < 0,05). Mean' grin yids' for' both crops wrelso snot
sigircanlydiferntacross injection-plahte&arid boadcatd plots. Therefore, in tli%
tril, ndenivironmental effects: accounted 'for mre stand an& grain~yieldanuernnt 

vaainkwe nn systems, than the planting systecms tbemselves., 

T~he 	 seed ivigs effeci t (tc ljectlio plante ut~veighed the exctra 'planting labr 
required -'topulll it, resu1 nlgngin positive inet gains of~ apprximtely P2.0QaO Pti7,00pr
htare 'ofcowcta and,,groundimt, respectively,, Wh nfatoring in~a hiypothetical,,
governmentsbidzd purchase prc oP2.0fr panter,aon wbith 
cotnenis onl :ijcinpad-rouindlfuts acieve com f~etintirt turn, 

'Despite clear results''frorn'thiS'ri1 ~ish1 ~'~ tath niiber 6f ia'rmesw'o 
S 	 implemented comparisons an~d haivemted grai iwas'sm~all- ixM foir each crp,FlAs a result 

identired. Ilmprovements recommnended by: ATIP~anr,.Other research, tenis who6 havetested the current 'Model and surveyecd fanmers -Who use6d': It'Are be ng incorp~orrted ito:6a
subsequent model' manufactured by RIIC.. Therefore, results pertain Ing to secondr 
crops m cang infutrecmrions.: 

F' ~6.8 	 MARKETS'"~ 

6IIVALUATION 	 STDY[1.,21 

Objctiv The objective was. to prepare. and, circulat~e apaper givlin local maket prices'for agricultural labor, traction hire, seed$, nd agricu Itural:commod ities,, 

Lu&lf&njg: Priczs are neddfrarclua resources and products in order to caryout economic analyzes of modified prodiuction technologies. _When used1 tloassess-fairmer
decision making, th prices should reflect the opportunity cost of,resources and the' utilyof farm products. Guidelines on economic anlss eeal eomn h-s'floa
market prices for valuing resources and products since,,these more Fnearly -represent the 
competitive equilibrium than do marketing board prices'and leg'al milnimumn wages,~ 
Until the present, different approaches have been used by the farming systems economists' 
to value resources and products, many of which are lctrl 2ingropriate. Fo 'eca Ie~ 

F thi JAMB price for products often has been' used e~ven~ thougji 'fw farnersF ever haveF
transactions with BAMB, and BAMB prices often? differ bynmore hn , 100 percnfromt
local prices. To facilitate analytical relevancy and consistency#, ]biformation, on local
miarket prices should be made available to station'and on-f"armn researcher, Ideally, this
information could be updated on an annual basis. 

ApuWDwlP The resource valuation survey, was' administered throughout the Mahalapye­area during May -,July, 1988. Rather thanf ursing 'asecond, rounid of tader,,eflumeratio9
informal farmer Interviews will be conductled prior: to planting in December' for pre-.
planting seed prices, 

Fourteen cooperatives and general traders and two cattle., agencies, in2 hlpe
 
FFF1 Shoshonp, Ma rag, Makwate, and Radisele villages were contacted in the srv
19r~Inormation was colletetd on the following types of 'businesses ' the 'number of -,rade~

elFY'FF~ngaged In the businecss are in parentheses:~" FF'" 

'FIFF(a). ,$eling/buying food grain, meal, or other crp (13),F
 
(1:~ Selling seed, ferilizer, or Insecticide (5)~. F

b),'* 	 .F'J 

'F '"''F'~l'F ' ~46 F'FF 
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lands a.as va+s cillcyittv pIhFlihcd lime. <,, IQ98X). Aitong the r.ticra l rcOnttcndatio(nlls
which aro"e oot of the s-ulrvey fli] fout aret l1t signihc:;iut: 
(W). 	 T he t fIj t+t , N , I ,io -n u h Is A R A IP a rid l) oI t Rchlict ned cl rific tit r 

id( Iv'horc pl icyl'+,cim('hlt t, :11C. illj(tlti i.ccd, ch:;ir, +iII Jl' dild c'+:ll)ChI ellSi %e 
tiide!irie.s () admiilinti,, lojIt, IIIm Il Iicntai lu, and ciitibiliv tcd l be drawnillup.

\'V'luete f)44'.'\ibll rcgttn itl V,11.1tit)11 Iii iiuijulciie t:iti~m i .'IIi l t Ix.' considered and 
iIIV 4),erl lg, lic'" itee ti Iic stcreai ill. 

tIlR 	 , Inedcaifcto 

(b). 	 S0t1iC Of the itilIMClt t! AI\ll\' 8 1 )ltoIi0ut Relicf 	 hi tk'ellhrough inccinle
tranlfhr, .h'teic i-, not lie ul fviiet,' roae of c 	 iit~ter it,rait. 

(C). 	 Fh." ARAIP prorraiin 'Au 'till hc clo titltl to plowim,. 'ced distritution and row 
lalnitni,. (om poin+lts, Ill, ., l ihiliig productive e.llcity' such ais the fencing,(dCstlIlnpiuir, a. .l o,,all ,t i, "hould he tram t'rred to A IJII). 

(d). 	 The area per farmcr tindo.1 citliii lrtgriti shoul I reduce.d and strategies
should c I ciiinlltttcd which %ullhf ectluiralg' direct farmcr he nefit. 

0,.1(0 (TII I',()I.TSSI()NI, M('I'VITI.FS 

6.1(0.1 	 I.INKAGFS WIllI FAR,\lIFRS 112.0.11 

I)utling 	 the fill ,tcCk Of ScIptichet 197, kgola meetings were held on behalf of ATIP
in each village. AIII' i- thIc:w mc'ceings to present results from previous seasons'

rearch, exllai 
 thi,, last ,(., ',:, piroposl trials, and receive immediate feedback from 
Ilarnts,, uid villatt, ofictial;. 

Since then, monthly farner icr0i l ) metings!, vieviIbeen held in each village, primarily fortrials ;illttmua'. ,reurlc'ttnd tpupoe Some of the these activities inelded the
fi)lI :
Io %%I I 

(a). 	 Row Planliiu; "liur (rimt~s 1 -.5..I 	 j y foctsitg on custom-hire row
planting, thi,, ' kh'.,c scctim 0. 1.1), the ATIP Mahallapc tcatl disseminated
it,, .,id el , p(lIlIl ill Niatwae through a lamicr group previously
ucbfiablihIed by the vill,!c .\l) The Al) continued mnitoiring farmers who
pijously lltic'iPateol 41 tIn' noupI I ;andited A,ll staff itl organizing and 
illilIteilt , thlht' c 'tluul .iI m'l h ift l lCT;. 

(h). 	 [ot"hle Miming I,12 tIIr, 554 participated itl the high potential sites
(1!1IS tri,il ("'.c Scctili (I ().li llilt'd irllp ill orlcr to discuss ad;lVinlalges and
tfisaolva tt ',',> i, ia el siih oiilhe l)lw;ni,. Thc,, gripisp :ii. discissed other
alspccl, olf Ill iril,l ,Iwh a1',,applic.ationl of nitriiiien and phosphate fertilizer[tc t 
,il II,(s tlilhli lil.. 1 tiii 'e le 'itp cicCs. ID spite Itirce years (of explostire todhuilth plokiil throuh ",Il I' fied tritmls, farmers ill tile Cential Agricultiural
Rviii itd) n('[ see'ill toI(ltIthis tratllegyllcp a wkideon scale. 

tc). 	 1l:1nd laIllnitg( iIl) Iilli! IIt1...1 l. The Ih ictl (If haind planting for gap
filling l,rIl (i1i , ,.d with Iannrl', dnrin Sep iit ber klg<ola ilcctings il eIch
villagc. Silnc the1n. ,ill tiilltrs- paiticipitling, in the NIFlI trials have been 
1'IlCllii( ,'Cl, t1 i,;il till tsii ()iniihtir fiehls, if itcfcdtld, with sholrt-seasoin crop
varictics. All t;unict' t M ll tilitIt! in lh Ic II'S trials were given it gal)-filling
dtllioll'",tr ll . Vi l la'. 11(1'd ftfill liv" been iifoiiimallv 111(4iii t ririg the acceptatnce
(If gap fI Illn , it i I '1 ,lilhlsl _iinTentliniall 	 nenicll p actice. I lwvCVL r, widc-scale

.,itirner 	af( ytli1 ' Pll lil0ii t Itc l witntesed. 

filIl! lx, 10 

http:112.0.11
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klI 'Ctin g. ;ah' 4 ae,:F rnie rs ho tIe 'wihed'tof~cdmsi 

lct-o ~oin curetl Cavalale in,u te Cape iglc eaaimi ane~pvte. lar 'ets 

1111 bee 
r tcIQl~ ting W/ithasistanice indI diretion'fr'oi the Mainlapyes a 

10 agementi-netngjhae field in tih'alapye for villaesaf,'rm 
f hve collcd~I eesrilia e:taf all post-estabishmn' and hi &et data 

uihiiheuijii~ qf151ih-, fan'iI fildkfdays were'ield' in each vlagf~e 1 inIp onjunctirWluie) DAFS Ia n"dr t exhibit aid explain ATIP anid DAFS, onfirrih exp enments, ~a ndrelate dgn ItuI adlvestock.'actiieis. 

d Ouring tir mot fJlATPiiit and~co-spoiisqred itcontest at the 'Ma aapg-Arkl Show with other regional~MbV agencies.~ Thiis'contest served to pron otequalityrw Ianing and, inter-ow Cu'livation to the local famiiig,comuity, 

6,02LNAE NIHE''MO [12.6.21~ 

In ddiio to'cllaomiveeibrs-betceI te ahalapye, team -and? DAFS officers'

duing heach 'field dayr ad the.A rcultumli Shobw, Contest, seve it linkiges
extension hiavIeb inae ovfeps year." These linkages ihcliide~
 
(a),~ The ,Makwat~e IAD hs jworked, closelyi wih 
 ATIP: personi ,In organizing,in~lmpeting,arqid monitoringjthe Customi Hire Row Planting. Schm'(e Scin., .6~- Th ADrw ic uIikarly, inp tmely ARAP paymtsfCfor,wa)s gcheIa

hectomn-hire operators andS _,jeing he ovea;fnj, c o h uso-ie 
sc~he me.~ DAh b
 

(b),The 
 acerig D~as ben. actively involved in advisin'g and ecouraging thecustom rie operators, in Makw t Iosuccessfully row 'Plant c ntracted hectares;fi hi m pric~ular y~active'in advising farmers on'OlaM Wag straighit rows with 

i(c) -The-Agricutral ,Officr fo th 'Sohn eeomn rs ST attende the''" e a ftrmier :group meein 'inr Shoshong ' arnd._explie i~,,, iga 
woo lot/botiiC6Ilure program.ni, SDW e~sbseuently exhitc~idW oodtot,'dtig-Sijoshongiks fa~rmer field day t is o, linkages with _wuil ,be6h''U xpan dddtiing "Ttureseasns y ki oe 

M.Tw farmrs frm MIkoro. hav'e dilnde RIIC' Fbc r 'bale'ytanig.ssin, , yiSCittee (VDC) n{lebers t e Ic'l 'cons irCt anOven~ an the ,ATip compounid rand, begin'bkn beadI Te-~kr­0bsl.B4akery Project hns beenfunded by the USA'AiibaorF's sdf4k p Pnd&' 
~The Re io al ALDEP forig officebae in~Nlhlpe-a-kncnuido 

thebuldngofmoelimroeddrin/sorageram inthe-threATI villages.,,
Contats~with the Palajye Development Tru, (PT have' bee mad an~dsusons with PDTerson- have ~ n tegy forr ,folwd rero mapout aia 

http:program.ni


cthe ll)l'ali ol next ,,mli o i.'
m tiigtihitrlvhe promotionl (( w j)]:llltiflgill 

6.10.3 I.INKA(;I:S WITH ()N 'ATI )N Il:SlAl(ll I12.6..J 

("ulrcit a ias otf'+ i i ttionii jnd<: 

W:). ('m,,,,po..;,:z,.at_,t! tilld .1 "f lc 1i'llu'I" .g,. col ditioll 


(h,. l'tii ',cit! ruri ,, IcI IIt I ,- l o. Iitli Ievei iiihi i Ie.'lahdw )rn v,'ithtIe 
e.l, h c,.dr at. h.. 

(c). Iriijlei.'uiis i-'hliiuni, 

I ne',,lo l .'iielt (tiI 11; 

icl.ie.t,,and mliflcati 
, liij Lu i11 . . 

n ,ih thi Farmn Mac.hinery 

(d). (oll;ilbration 
'1,alurl'+;iI ",Iluic !. 

"l lOr IMd .iu l Wizetdi nag.'ene Irojec and INT'SORMII on 

(c). ('ltlab raiini v.,ith ih, i-nrthtit it tsriol relatedl n li vrn dmitit trials. 

6.10.A INKAIS Wi If ['() WI'lII.\NNIN(;I 12.0.1 

There ..e i i itv)e il Ohi- l : 

(a). Stipimiii'. a ,,Iidv h. th. .S4,hu, e)pairtnmnt (f the tiniv'rsity of Blotswana. 
( i). cti 11111t.( ml llll, i ll,ll h R 'lif,Survey. 

0+. ('()1 :N'IY10.5, VI.SITS' I 5 1 'T1*1i1.i 

Trips- m tildc 1thC',wllltlv l h+ll 11lhodh
.,-d v,.,.: 

(:I). I)r. 1).I;.ikc' ,,,iit to (lite- 'i'imtv of Z.im abivuwe Third Annual ('ontcrence oiI t,4 (ii it", ii Suut!u.ii \ &.i, ium ilm',lv , 2nd to5u1h Nive hller, 19X7.l:(i.,Zii 

(h). )r. I). Itke'r %i t ll. , , >.\('('.,AR \Vorkklop on thei hntgration of 
ea 1c,Rt,. h. Iii',. i,,,1r11i Iiil i ,iri,,\iii',hi , "lm fiiwi,22 il 1t)2.1th I',urtirx,, 1)X8. 

(c). Mr.1i .,Ilk,, t ,klit(ill ,Itill vk'itl Int,,ll 11~ill s,',t'projcct in E~thio pia
andl Zillik i,,,, il Itnic, 

(d). Mh. F". .\hoii;.,.e!i itiii1' ii ISN.\\R ,,vorkslhp on ,\'ritclt"iiral Rese;trmch
,,hma
l.,eliY nt helIWI: 1 c . I ,,tlh ,2-1(r ,h - .rd Juri, 1)88. 

(c). l)r. J. SivItX- re ;yavc ii ,i i( ,.\ll) .i'iile.reince on ()nl- iriii Research In Aridl 
anid il ir\ild RI'Xi(,n,, -i'lr,mt. , I)jil'4iiti, 23ri-27h Ma.y 1 X8.uot.",.h 

(F'). DIr. J.'il .rt
iisu'IiiVC litti, r,,'l9XXdI.miing ('oile.rence, Amarillo, lexas, 

- 50 ­

http:Suut!u.ii


CIIAP'I.R 7: A'l'I IRAN(''IS'T()WVN A(.T'!IV1ITIIS, SP'!', 19 87 - AU(,] 9. 

USAII): R. (6ray (Almmlia S"cienmtit 

ID)cparrel I-ch. I988G; I [Cililic~h (Agl(onillim)F. Ileirlln .\Agrisll rl Econoist) 

(O : I:. N1 i llitl, 'rri\ iilri I"'ltiit llitil,I)I'S)
 
Tr;minrsereld Auig. 1988X 

S. N1;rikail (Agrolloinist, I )AR) 

P(v: S. Iock INMs) IA\ricultuar:l Itcoirnist) 
[)epalted Aig, 1988 

7.1I 
C(ONOI.C AND) TIF('IINI( AIL \IH)NIT()IIN(i ,S;lZVI:YSANI)STI.'I)IIS 113,2.11 

The surveys anid sluics itclid'I in the wirk plarit Section 13.2.1 have been

disaggregatcd by theriles. Tht' jbtxict, 
 antiiiiitlO presernted illthis;uid apllroachi are 

sectiriri, while reillts 
ar i orteld iII the alijrolniai tiemtatic t .cClio 


()hicjktive : l "lthei ctise i1i(I tt iii t'colloillic arid tecliical dita oil a tor itinuiir Inigsis
irajor ;i1 iwas to ldcrtily ctialni'C, tnir ()vcr timete in 1ttriing Tlitumetilhe systermstin 

Agricultural l) ktric'.() p)tl ijl it'ltele%% e data il :t 

I). C'ropjr N,errrorirrrets crop" jilili cropirr' Nvstvti used, aind harvested yields.
(hI).Anir ial tr;ctionr irs'l, hivtti)ck limsc'lito v, arid IItllrlaitertle'llcliaritpe .
 
(C). Malket jarlicipaiiirr (I)(0h aeddrtri
irnput
(d). Smlallktlk-k and~t gralint ,plh(-


{ I. "l' IiIrIrrI ;itt ii I r Iv, hwirl\' 

kwt-'iritc N for Iruijinp' ai vili,'.
 

l uur v ;'., tli IiI; ' ;it it' Icito c t:liisI ; )or 

Ji tlit;itluion: ,\rihlt' aierlicirir rldi IIil h l wnvri~i 
yt';ir. "lhi sitrii urt ta.n h itIiilluluttt io thC halsh tdintlita ts'livir aInd 

ru[ ii14t flit ates gLreatliv frn"rir year to 
1W1itir itrllnlt 

ciin l lli iiiliiltl ('()i ,ivriu liu)licit's ti itt'rlt i ' t adeu iitely dtscrilit cr(op1 iro(ductioi
ic'tivitic' it I i ' at o ~r t il't'illrr rtilllacross several veatrs. ILivesto'kCitcrf Prses ,I" o il lilitctli;le chri i c nriiiuirr, althioutoIlh it l ser excit. Acoirtiirrrn, triorlitirir!' liriui'rari iusr.ile, Irnforrratioon ()ntie l'ictrlataolls illlie System

o'v.i litite, ;rrid flhows lr the itCiellililtairr of trernds, s ih as tifts frrirr lit'rooe source of,
tm liiii to aniouthrer. Thik iiolliliillatil i t , riseIr irltile idennifie"ati tii of it noiie liy
lte'ii vtecirriuoei'c"l ich tall le;id to irre';ct.il iilcoirt, withoiuit sibhstarrtiai!v inrcreasti g
riVk muIiv it' iteIII. 

,'\lImruudh: TOi uruvIt' ',",sterli l)illi(iuui ir, itrilii)e, several aliproachies werc conbitred.I)r t'lrvinuiirniell;i Iiiorrtior.n lii'riir.,s of rairrt;rl and icnieratiurc were coliected.
'roltil arid iiriit itrit.irnrirtt, iralice , livcstock itvcnt(iri s, arnd markel
 
Iartcipationr ,Cer.issesen trirrp, ;it irrrril'tlichn'tiiairt' to the households which
pirti i illti lh' multiplc visit ',rl rid intearlier :4unhiakcrr veas tie pro.1 t.Srnrri(istuuk anld triirlipricc wt're collett'ei fromnltire stiame sourcs or.a ill, tlhlybasis. 
'Ililil, ftbrph)%vin activitic unner kirirs' field cornditions were collected for anitmal 
and tractor trattiorn. 
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i.n.ull : RC,,uht .iSieICe)nr-tid ill fie llh ,nm :etions: 

I foiltsehidd (l'Cl ri ,t ,.,, 7.7.1
 
lairket, 7.8. I
 

7.2 (' R( PI)'INT S'tS'Il.%,S: 

7.2.1 (R(h IN(i SYS]II\IS Sl'tl)IlKS I1).1., 

"l'his, ',tudv s,\.i, ll tjite l in f , I'i ail s,,is ictitiii ,ed inl I9 7- I X') to collect ISCOlld ,eVVl (i i't l t lhC (iil .h i,." wV!a,that [te cowpeai'arietV sed it)Ili8 6 -l 
tiY7 tTl,\ .i ). ,i. , di.miid i 1.10.l 'l Ihi-. ss.is kiipulslihv, cawu d datlt fron th,:

CoVpci 'wk Sekvh I"u1nd t hit l', v, reyt,' i,if ' thle lost e tective for , 

i "It, e I",tlhIII C,I I'IL'I . +.( )f 'hll I 1 . 1\k,pc; I ilnhm.r opp~lint. ",y,,tcmll canl reducc t lhe riskt.[()i 1tl .Ii (. 1 (.I' it , () I- i iiqi rv.hllill ipr( . wu' lc. 

( '\Al11iiL' ,iniAi.l V ,k iii lIte11 ico \ 'IteIli is actiuall, Ill(ts jirtiduct .. than a sole
L'l~"\'+f.'l ll IllhI..I 'l I IIw I ,) Id k-'i t i )11.".li,+h 

JUstlitIii: if t Iitr,'lliii%, h.I', f',vti Jli ihn Ith rei cei lie r4l it cropi tailitres ii solice,.:Ounlltrie-. "[ie Lit[u. hI hiliic',,iii ll l ie ilii ht cittltniti if, which have prevailed
in Itc cr1! .%iel , Ill] s. irt,hIc (tee very hiph (le., up to 8I) percent ailure off plots
pI tlt i l IIi ill% iihlt- ,v liicl ledulii tce, raie it cito liiluil'S ,ould 11C 
Dt itICi i i- t IA nI '%, 
Ill their ti;i i Ow I;1I 1 (-lSi l cm liidi d that hh'l'th . i oiipicW olieit to) a 
"ilC s(11rhur ',ti ,u Wilt iii lnt1i Ih1e. ptttlohi ilit ot taililt' oI tile strl htii ciro)p ill
dlv ''ue i . II sescr . ti, t ihc t ss i l sevrcrc in sorgliini ,tainid oF .of!,!( ) plants per
hIectrc. 1ln14,iss t- lie' ellt' 'es with 

e\prllletiril thtci'itd bhclmw, plvint populations 


s Ji IC , sv rce lower morphliini tdei itics. In tihe 
wetre held at 2(0,(X)iul (1(1l plants per
liec.irt r i hlll mid t'e.pt'i respectivcly . Motreover,
' ilie bet ,v.l rolw ,pacing was

iiLe'I',ell l n Iht" in',tl] i to I(tci,.'€ rc in , hle et-,,t'l i t. arid bcls cril .spe ies
 
Ctirijie li I hi llir,
i i11i1 

lhe' tulll it ill hi l t lli il lc ltri k l inW, NI tit'W ,1, ilteletld ti: 

tliii iilht). Ir dl 'l mwtsj'lt iiilie ,t'ei lI tut (a tipt, 'il' itic lit. tl uii!h hli1euse of 
CtOIA, lut S e, tll iiit , I 1W, ivoi.

(Ib). I l tiit" A 1lilet'i 11t in c, sC ()l fLilure ol the stigli l ori l strljmtion of" the 
stirghllll 1,vthitl . 

(c). Alid 1) toli lte rrill lmt< tiisliv t he i uil his ircreasinri. nititloi.il ciiteni t to 
tulllt Ct\ lill 

i lie ii tictuppi.u "svst'il bl'ini!S. l am,.ilt'h41h,1\%'tl Iteil cittiil til I Iso lows o- srhliln (v., , f(tlCtf tmc" Iwi tl ,,v FI7t). Ro%% \.~t oill il lt lMilCl'r +iMCilig, 
aind were plailtel %%iih lit ir uti ini ctitun lirld rotw plaiti r. All ph.iitl sitliin rows wyere(itt 3. cmki-c p;itlii' (3'u ir ,'it t3 tuttle" aiiilnsl stile ,staritl it btlh .lrghillll iid 
Lowp)c'ai, ph itnt-d i li1 u itu'Im . t iit'eii t atil ititlit : tlidilhmi l bil cast 

"'he trials sCM(ee cti'd lht IMtwlaruiers per villhe, with two ieplications per field, 
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giving a total of 12 replicanun , , t i 'Il , ,C IS rietcrs 1), 2() luLtci i,, ki wCreo, 
plainted in landid eil co +pct l , k dr , ,lith trctntlit,, ild t%%A)hI,i thur'c ILeIlitititonS 
per field. 

Th"e e ltom illik. fwr tit "e 1 t1c'uH+it-lt',u.,' I t LIii)l Li., 111l c)st, ;Md
yi'ld ;ihf [tli ti t1)1i [lit' It I,l i ll I ttti1. 11 ) ull[t, tilt. hti lliill ti!o( " l.c chidilnet , foi 

priltlscd Ir Vcltltli Iretic rrl'c', Ire 
 cd IItii rllll ti pp i Cltlilll lltt'lISe ilIlS wilhtil ittIflat t ,imh I 1h'"., II i I dI tl 1 !, lt l t" \ hI. ihI%l Slll l,_ \t.t1I t ,ti+ irIil lC ic il V 

t( it111c 1t'1t iltilr , i I.t:l t n-t )nu, ,c lXttir trilly / tilI tl "IStle
itfi] t'i in ci.ixelc ir . I nf l(Irt !,fill ti.i l ir"tc i lete dalt, 11I11"re ult il4, tlne
"r4itrrick;il suit I" hihe xiri]ysisirlltI ir , .\I I11l1ii'res lein t A lht ic' nteI-v~c[ w 
if tir !i n %i hil (i t.htis u',."i Crd h-h ,. 

..\tI iftit lictt ' 'tIC IIi" I til W11., , I l',i t ( I fai C.heitL'I t W l re1.1111luIM,eer, t 'is W;s 
a, yeHx I %cm iti test this. slce. litfi ill iu lll tl -r hu-t litiitiri a4tor));%o,;I', rallyJ'CalNen 

i li i t it 1111nI.,'Id I, tItrli( s 1t, i ItiC tilt', hlnp trltIII r.+tC. 'I h(. t-tlive of 
t Ilrsiteiini. t /sis l ititi i (%1, i) ,ir itk) rntlucclljfill\ i s , 

lilt 1i1,k (f crIop fanilure 
m 11.r11s .%cars, and :it Icast lw! n1UIt .it i ic ll Iln " l year. l II tili, It c'it., Ilicall 

Im)[l p'ro ilh t,1 the ,ifimihul i.. 1) .,s iliuitcd ptlotw, ,xctcluldcd UInr yields
irinrn the tli" rhtni (rti pftwi d Illt), lit tlit.' u t f ,i. hnk;itium ,. ()verall rinearn ,icld, hir the: fhc r ,ctrc 71 kiIu,i , srnu,.17.S klii fur tle latte.. ('umimparing ritean 
t:raun v%ilc , hru it hh ;itI i,,ted ',, uill /cospta Ilit rieru (Cj pl+0 %%ilttflie row 
1Iltc'ul s-,uirh l i lot" . "'( ' i .iul h1c'hi.er l urrIm rci tta l) 'grain yields at Imir out of',ix hl,,+t i tul y;ic ll )it,.rilI; i', ii, (it MI kjig/ha v rsus .175 kg/M u. 'I hus, it would
u1lpci' thinn hicrtsul:r i _,ssstetns' sti,,uld tlt I_" likNly tI uce tttal perthe 13nt111.cr re 

liectare grain yitl Iin "gixxf" rain lil Ycar
 

[lie .,e.,id idhj.ctiv,- was to 'xaminc % cth cr in inttecrtp systc inmight actually bemunie prthluctive thtn ;I s, t' cruppiri st'tuc It i,, intcrtting tu note that at thfree of' the 
si k lhosatiiln 1., llot ), tiet_ s)rgitullm grain yields Irom the row planfedlosutmi , 

intctirppei phw,it ,csrc tie" samtr or ic'riter than tilc g'rill yields from the sole wirghtum

phits, evcn though e fInter rll h i uimih ill o ly two thirds
l (if the plot area. At
hl /oni sorel'htw n 1t1m) Iit', plIltcd, intitrcrClTd phl e'xcCdCd the yields.4, the yields 

trimin tile w llii ten si ie urehurt it is, /ta)I ti 12(X) ke]ha.
 

A. I1ird llileritl! ratll (I.1 I)si I l u,ted h ir lding tie mlnll tot1Al grain IrIltuce(
(,il s l tti t I l lllthi i it t';!kh I (tlill i ll1iiittct' I)ed t s the c illa lloullntsby Il that
% ,uuld 1il - 1ii+'n joIl rlCi tloull t'.ti, thiud. ,ll IhctieiC d olc p uilatctd sorghtunin phts
one. thidiril itc"ie (Iit' plir tf ,, - , lilkw" hI.!' hr' uhrtercturRifug w ted(unit'o pla11 t(N) 5 , ite'liter tr1.i 1 it Irh,'c i ii 1(0 ,1 . liit illons. Ilr tIe hwruadleast planrted 
rwrt ioppcd plq:,, tire I I'IR "tI , lihtlv ireaitcr thi I i t Iiur ()it , i l catinis. 

et' ul c icru, alltlt 1''0 1, I itiil h 1 It'rciu pillp !'raveru.l, tlltmi ;dcasterl 
LION ' iilt, r ih r I II l iI !(1 t trek'I% 

%1ca(u',.) r i k ssicr it till,, Ill r I O),ugei, 'it ,Ii tire (rips, iii iccunricd 
It)I liucnrit k nr urr"n Ir "elrillirnill , h, (i 'lr III i nig huecu-,_ nil lws-,ects ill "nitl 

(i."c" % utr i'in iril AlI,,i l fil' ', At'I C ,illct hi tnullol dmlatI;nge during scetliperihri1't,. It io ts -,tiiirn (lil t ,'k- t 1 , %t,u ld tri a tllin 29)0 k 1,J1:1. ,\lean
tlihls ir u l +dc 4iikp"cil hit, ,u ' t'I kriih.i I.id th cii ; pCsliireld b ttcr, the% 

Itt mltllrmll y, M5il. tirt 5I,5, ii ii it It' i t ir;lt theet ' nt/cinll ietn iritr.rupsy'tu1t", %sert cLuris1',Itt'll II ifC se, riskyrtll IIIl u 1%it ces thniti Sile crop systelms, ifh re
Were stIlficnrit ern iriin rrdirall t i 5.,imrinl c Uiitirin '(ntd rtrlltliiil Inlti .sysltins. 
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7.2.2 il'I1'0VAlATI()N )SI. ('( )WlI:AS ANI) I) ('II)S I.I\1 !.AlP1,1 l'l Rl'
13 .. 4 

O,'WCoc: Thc objective of th1,,RMF vlk was to evaliate the acceplability ofpurposively git,,ing fider cLot., a,, .i mmnce of sipplenlantil feed (creep feed) for goat 
kids. 

Ju ificuikin : Farmers traditionally take large amounts of milk from their goats for hole
constimption. A supplenmntal source of fecd is not readily available to replace the milk
which is robbed fron the kids. A triple purpose cowpea (leaves for morogo, grain for 
human consumption, and residues for livestock) may be more acceptable to the farmer 
than a single pirpose foxder crop such as N)lichos. ab lab. 

Ap,,prlch: A sample ol goal farncrs were selected to plant 0.15 ha each of a triple
purpose cowpea (Bl(X)5C) and ).lSlki of !)olio.lb_laUl. Farmiers were asked to row 
plant xoth crops using tie rotary injection planter. Single superphosphate was to be 
applied at the rate of 2(0) ks/hia. An evaluation was to be made of the cowpeas for 
leaves picked for morogo or for creep feeding to goat kids, of grain yields, and of forage
residue yields. Similar information was to be obtained for DQjftQoL~s~j bt on leaves 
picked for cree l) feeling and for forage yields. 

Rcults: One trial was planted hut becatise of water logged soil it did not geninate
adequately and was abandoned. Othcr trials were not planted due to delayed planting of 
primary crops. 

7.2.3 A(QI:QhF'R Y/A !.tY CRO!j'[IN(.j 113.4.21 

Qbj ,tivb: Tlhe objectives of this RMRI work were to: 

(a). Identify problems associated with establishment of agro-forestry/alley cropping. 
(b). FEvaluate cutivars of leucaena :nd pigeon peas for their acceptability. 

Jusjifj ;jtijvn: Alley cropping has been shown to prevent wind and water erosion.
L.eguminous plants such as leucaena and pigeon peas also fix appreciable amounts of 
nitrogen in the soil. In addition, agro- forestry/alley crops can supply valuable feed for 
livestock as well as firew(xl and huilding materials. 

Approah: Arrangements were made with the Impala Forestry Nursery to start
approximately I letcac:.a and !.()X) pigeon pea plants in pots. 'Tliese were then 
transplanted to test sites at ATIP compounds and on farmers' fields early in the 
1987-1988 crop season. I'roblen s :as ciited with establishnent of plants were identified 
with the aim of developing a systcln which can be recommended to snmllholder farmers. 
If establishlent is successful, suhquicnt work will deal with the utilization of these 
species in livestock feeding prOgruins. 

VCsltv I:l.eucaiena hedges ',%erc plmtncd at ill ATIIP compounds. One has reached one
 
netcr in height, a sccond ()ie hall inctcr, and the third has been heavily damaged by

chickens and goats. One farncr hA. fencCd his cou)Mpnd and planted lcucaena and fruit 
trees. ti
One farncr planted pigcon peias , frial. They produced well and created 
considerable interest during a field day visit. 
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T; TIH A(;K AND ITANTIV; 

1)(JIUM F PIJAVIM ; SYS IFNIN I I j.1 ;I 

(.)I)jck llvk- IIf(- ohick tit.c" Ill fill', I"'NII-I %ki)lk t.kt-tv 

'-i 11;1CC ill IICI C 111 d(MbIC pli ,.kmi, I ) I' I ,ySIcm% oil a large scale. and toIfit'll tcl ,Ihll lt \ 'Illd Ill IItliah lIlly M III Ak 

Ill T(w 11Ick, I ],I Ilkq alld fill) (it ILI I't ()It qwl At 1(111,11Sclilc ph )Is, to clarify file
'011,11i AII,! pk)( LIN01 (I'll'i and 11)dc1clillifIC ilo,'1111;11lalw

likim hil c m dc 

Hill IL'%CI III IHILIHIC Al-lictiIIIII.11 DI"Ill(I 111(licalk. (11,11DI, cmildpr(d ilably IXM)',[ po-I Ilk*,I.Irf, I'ltill lcld l' .1'. 11)111,;1,, O w 1,10,1 111lilt! hf, lp1mNint"IS IIIIIIIIIII/cd (A'IIP PR 1 7 ') 1, Al"41, (.(llllmlll allal Indic '11M that it%WtIld kr Nclichk IA Ill IwIll Mo 11t'( 'dill ]L-jflo %Ol (SP2) tO (Ill(' 11CCLUC DI,('111till] milt,, %fill i "t.ccIfirw Lf!tiq I,Im"llmill, Jlld/w Ilh 1111111cd plim III!, oppollilliltic". 

A-%C1,11 j)[Jk Ilk A %ICIIIN AW ('11% COUld IIIIIIIIII11C IIIL' Co'll oIthc III,,[ 'Ind AII)v. \%Ill) (1111CICIll ioIISIIx!'T, to IIIII)IL-111L.11( DI).Ow"k. 11,1%Cllo,%Cl IX-CH to-11Cd till .1 hf 'X ',kalC to fit(' IllcotV. III oldt'l 11)n-lirld 4)(11 tho. mI I W. 111"pI(,pwk-kI
I" I 

111,11Olcm.* ,- "tclil" ho.."11111ccl 14) It hill ScAt. 

\IIpI, ll 11 1Ill. ltm-k- Ili hk, Ic-,I(-d Ilyk Ili I'lillict" III (IllicIcIll ti.w1wil LlItclIoliL'SIfit' I' I 3tC !i11It'% 1:111IfIC AIIJIII)III MIC '- ICIIIN .11c 

fj) I-or I-ar-flicu" %kill)(hiln Iheir (hNil Dr.114 Pom-r 11-11-gil-I N ( attlo. ()If %kiththelit ( ['1111, \01cil thc .1111111,ik It, plmk, Illr f1triller pItm /planted III ar'--a11WICI lih-1cl", III],, fc(lum-d onc (Liv. W hrii Ili(- .oil dricd Slightly
Imil"Itlic lc%(-l Iiii phfmiy, fit mv;i ot () mo-iciS 111%,50 nicict"%,r, 11,l1k,p k ,%t(-kI III fill IT "t.10 1 ill(. Ilk,\1 11111). 

Wilcri Illc m-,[ TAM 14- mlcd, OW I)WI)AIt'd Iflol %k;IS Ifl,1111M, l(WCOICI With MIA(fl.1kcrit ' Ilw[cr , h" ')() Ill tl w, ;I Iladitlollill LAICJ.. A, IIIC Soilflli)l Illfc (h''ppctl k:1m., Ow (II)tlflltlrll flit I)IX111111', JII(IIIIL-T .5o IIII.-tCP, !,V 50 HICICIs,4[T %%,I,PIcII'lli'd 11)], %Iclll %1-1 Ili oil %killi Suhw(lucill faills IntoI'llill.tit. .kith Ow firill, r 1)1.ltltllll, ()it 1,(HIll im'I"Illit, mill Im-pallilik Illoll: land asOw .,()Il olflcd 1 .1,ITIW phq fl ld JtIj;liI-IlI khcck phil lilcIrl" 

11 %.I, 111,11IT11'.Ili'd v.ould dclk-f Till m. Ow \ M df\ill , Soil
I'll hold ,(If 1W L"dITIMIC oI Ow

IW1II M t 11do. I'l I I I I lt- 1.1. 

I !.,Ill F;I r If Icv,, If() Sllm-c Animal I)raft 'IhP, If 1,11 111,111;11111CIS
f('( k*I1.t'(j Ill(- I 111 11.1,toif Illh vc, and if] , it :1,1( lo t" \kcl(,. In Olis[f-I'll, a 11.1till "t.j, fillcil 1() plmk, Ilic larld, cillit-I lictwr lilt- I;IiIIS (ITdllrifl)
CJ[k fdlll , Ilk'h)IC 11111111,tl', ,',-IC Ill CMI(IIIII)II lilt phm illp. Thc Ifaclor plowed 

life
a)lit' hCo'Llf C ' If 11). 11ICII.-I', I IV I I I lk-:L' I W I 111 1hL- 111',1 plmmn)i rain that

ill(. I'llilict plmicti halt III fill,, mc.i (2 ,')Ili hY 50m), pIti,, anadlwo.-Ilt ItIllplim cd) mca Ill -"s Ilww[ I). () All (it thr, hild (0.2I)CL*I.IIL' Iotlh %k,1, IIf()ddkJ',l phill0l Ill tilt' Illmillo.-T. W ith IIII: scCond13111, OW J);(K'C", %kd ICj)o',IfCd W,1111 OW 11111ol fit(. jilk-ImIcd hild. 

A,, Ioni,, I,, Ilit-rc I,, I tih,,idy (oil Irictoi plot.king. Ilw systc-in will allow farmers 
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with lilttitd acc.,, t4) a.t'itle drill to (h"tlle P1hw without inlreasing their direct
Costs. 'ile doudc p1mi0., stgould iallow thei l increase theirk lir tictonl anid 
Jlilt irorn p rhmg,, ai liill arca 

(c). For larters \Vilhiot Ac.tss to Aniial l)rafl. 'I's trial aso assditi thtilsoIlI(vl if! II [1t1r )%%11 , iilha . 1tJI, av I lrIliec i ll, ,aii thie4ct.l hith -frraits.,I tratlr w,1 hlndtoO j)hs an aea o) () Ilnete byN. ( 1)ter Wilh nextWi. terain, hillf+ ot the arta ,,as , h,_ed/plantcd hy li aeir (50lmi hy I n(X)lt), atnplusadjaceit area oft 5() micic, by I(X) was l .hrs itue pIte The Nsame procedure was
repeated )1t the wcond hall of1 th' plvCl i, tl1s ()illa .qual ;iulJja Citt area ,
with the l t.( lill. 

:\s w ll a-, ili, Illg i'Ws ll'lll of ill dh li t+" I,,,, inig Ssel,. sitng tractors illlarge scal-, t1s svtc il ,i,s 
a

itshed "()ile light )n1the relativiC 111iitOf" )' VrslS 
,ingle p yw ,ing iactt)rs.I rg 

lach of th,ese tree .cict. .is inlcinetttd by two tarmers itt (liiettti villages. Alllaixr alnd input data werc colllCctCd to allow hudgtllto be cl.stnictll, and to pr)videcotlparative ditia ill laN)r ireeuireinels l'or large aiid sitall plot%. 

(it). For Farlners Who Own Their ()wn l)raft lower. 'his system wastitilmell tel it two trial sites it MaboI. Ftull details lil htie ilplenientationprocedures and the )lot grainl yields will bi provided in it ATII Progress Report.
The preparation (first phlwirng) l)l Jhltsof o was carried ouit - the same day asplanting, due Ito a imisunderstalndiig. Otherwise the trials were properlyitplemtnente(. lhe larminers (lull not appear i) etncotilter or perceive lifficultieswilh tile ililelieillationl. In t"act they both apjpeared quile positive ahxoui doubleplowing. Overall grain )ields( were 3552 vers s 2)33 kg per 5 ia for the I)P atdsingle ilhwintg syteills relcctivCly il cliOlitii (lile, allt 1549 versus 1090 kg per5 a at locationi two. 'ields are ott tile basis o!"live hc'tares because there werelive plots itt cacil ile',,t itsystt,in llt all plots itl tite lDlP system were double 
2lowed. Overall, tile 
%i rkahle Next 

I)1' systenm, is i iileetlled tii s year, seemed entirelyyear tile preparatioln of' I)lP plots will be carried (lilt (lt when soil 
rn1Ollire ik no4t olpltimlfil Ir plantinig. 

(b). lor iarmers Who Share Diraft Animals. "'lisc trials were impleminented at twolocatiotls. (Comtiplete details if inplemlenltationt and raitt yields will Ie reported in an A'l1l Progesic' eItr. lJlihrtiliately, lorigtical and enviroitnental protblemiisoccuitlicl tliriit, tile seasli whih retidered the grain yield results basically invalid.
At lo.ation tie was ahseiltilt", iriter for a few days during grain ripening and, 
Vidds \L'-t s'VeCIv (hliI hy, hirds aindl grassllilpcr plagues (replicatiotc0l1tiltletel dcilye)l. At hllclitjlu 2 wastwo, severe water loggtig vitliually destroyedtile crlo ip l tihe lirst relllicationl. 'I'll( seclndJ repllication was not planted becaise
te taritr lost btil lier her(lttain ailli her cattle il tile iiddle of the planting
W;ti11. ()vc'rall, it ilycmlla thal thilis tilllge syscit has logistical ittcrit. The 
pr ltit ils hI tLi tlted rt'llcctl difficlilties that liel icurill practicei nl couldailteci Ith pl4)dRtitsl oftl Iltjlit'Ieli Itecihil . trialsll These will be repeated 
In I1X 

ICF) I n'+Ill \ilhoiiI to l)raiftcrs NN A i ess Animals. [till details (If theilillliitteltaililml 0hc"t'u1 1I %ill llrseit'i A I'' Progress Report.s ko" l inl ;ill

']'tl tlcal dliiliillit's (tCLllittli ill imllleletitio n, 
 which restilted in the loss ofhct ouilt of 1441 te.)licnilll. "lls itil iitll plssile to draw cotntlusions fron 
tlis e',lr's Ili.i ()i Ihc.le trils. 
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7A S1O. AN!) WAT.R ,MANA(AINIEiNT 

7.4.1 WA'fI!R IIA!RYiS'lN(. TRI,, .,11 

QbjCkctiv-: 'llie objectivcs of thi , RNiRI urt,1], to (jeterinne whethcr:kcc 

(l) A simple ,,stetcould Ix.md I(,konttitie raiifall and runtoff water in specific 
cronpped arcs ,fthte fichl. 

hin "Ib'1sy' ,te- vnihl irm .,:r crop an the risk of cropi u ,,rov,hict,t" yiehld; reduce 

failircs over the tratitinal clopping sy1tcm.
 

(C 'llis sytciti wonuld irllirive til the Ilehd stability ik"l.fiit ofild tlihle
anid phling 
oilthe cotntolr.
 

(d). lzllfleilientlii thi" s t'cillI tit" tCIWi coM ld ftc t th [)l[ictiLcil :i1t eCCtltn
lliiCii. 

Jlwfki0lmju: 'lhe low, and hig'hly variahle ritnh1ill in Bhotswana poses conshetahie risks 
to arahle crop pirinu.ction, and limit , clop t'idrlietmn poteitial in tnlst seasons, The 
syticm being tested wits designed to concentrate rainfall frot tilewhole field into half of 
tie field area. Oin soils with gnxxl water holding capacity, the increased moisture 
avlilable to planits growing in tIe Cropp,'di area Should: 

(it). Improvv the growth and p ,xlictivity of those plants generally; and 
ib) RdUcL tire risk of crop failure by ensnrirg that more water hms bei stored in tile 

soil btmcath the cropped areas when (fry periodis begin. 

ApprQcllh: 'lle system teling tested was referred to aiscontour band plowing (CLIP). Soil 
contours were first laid out using at string level. Tien bands two neters wide were 
plowed along tilecontour. Between these hands, two mneter strips were left unptowed to 
enhance runoff ito the plowed areis. TIhs ha1lf tire field was plowed, :and half was trot. 
In TuIturne Agricultural District, unplowed sorils lend to become quite hard, causing 
coisid,able ninoff during heavy rains. 

After ai interval orfone rainfall (of tore than 10mt) sccd and fertilizer were broadcast 
m plowed areas (beds) ard plowed down (sno tire beds were plowed twice.) Beds and 
inter hed ;arcas were weened my hand, although the inter-bed arcas were to he weeded 
riechanically. (Ai implement for tin,, purpose was being designed by tire Fartm 
M~Ichilncry I)cv'lopnineit I arit this systemit SCb'lc.) Thcoretically, should havc: 

(a). Increascd rnoisture availahlc in tic beds through ixth lnnhle plowing ard 
conllctlion of runoff from tie adjacent iriplowed arv:is; 

(h), No increac in ilowing Ihr r'qnitcirtents per liectat - (Ibecause nly half the field 
v d.as pit cd); anldnhuNlc 

(c). Re u.cc di.e ing inic rq ilctllt"il his lallf field ldIhc liricallyl-cc'lUc tile co tric 
v,cdeid. 

,
l)tn iine iit.kv wcril n t i t ildtcct glailf, ix itet l r nixit;tly twice lit Iiii u ltctire 
yrld of single pho.il' r ehr lllawi;n ' nti;Is.). Thus douhle p)inloll hlIfi iarea(it) rtCal tire 
linuutlnl prxlnce tihe CiqUiv 'Ilen t1(1 sshn1t Cnttl l iv ITecrell plixiuced (nil tine w ilc atca .with 
thitianlitinill ,Vst'ir. lint rti.,'r iii, i wtl finmi tire unplowed ier su tcilduhelp to 
r1icrenc yihelu andirt'dtc ik, 

%,W,
'li ,',W 1 s tne' . In "Ilnt,ltliie )\i"rc'ltntl l Ilistrict i l) X 987,T and w'ater 
tsr'-rvititin Skis.t ht.ervtnf M) r-s, t)t0i in "utue¢ )istrictItsn.lsn l Afiilnral atnd 
it ,e et )X7lc I . 
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In Tutunrii Agrictiltural )istrict, the trial was conducted as follows. Three syste'ms were 
compared: CIBF, douhle plowing, auld thte Eduoitional system. Plots were I Irrl.ters widte 
by 50 meters loug, anul were lard out across tile slope, in a randoriitd cormplete Nlock 
lesign, with two reilications. IclIlirnr:y ih% uingwas carricd trit hy tractor. I.ater 
plow/jilailling was done with a.nimal dial lj,,v,.r. lri;l weI c<inil,'teCd On three sites 
with soils of 7(k'm iir deeper. All lalhii arnd input data were collected, and ,,oil texture, 
d-pih and nutrient statui , were et-minned. Plant ,tand and grain yield d,;i ,,wee collected, 
but Stiil Ilostui: "taits , as ol, nomnitned i Selle. 

[he tcinnorin. ftoki,, Ior tle'se trial- ,s n ollCct sufliciCtn labol u.c, illptit cost, andl 
harlv-et omupolt it hiittr l the OnIIiulat l ( i i tts lti( (itlch protit ilO tIl 1o it 	 jIr )iseiirit, :tntion. lh-hu di,,ct,, %,kcicumd fiu c'tim l+imm g po te.ntial iltlierv tetmll ','th r;litiollal 

tI.liiolijiC', ii Ordenr t, (Itc'n inci nt ' liiM, Mi IXe c' n iiiv illv Ictiilh'.,,,hichl o 

!Ro>lts: ('oniplte dcul , Oi r lerrrrnniurn jil gJIai yti ,lls ,,llI e, li,'nsentd in ,a A lI'P 
I t it. 1-, 11ii1i11MV, lhOwing 
tile ('IBl ti t Iieitl : im,IUhlh liactr iv lnard tIhe oxeIn Ic;llt, \L'ec tiillnili;i with 
ite Itech iLii. pi [ , ntiitstirr tniblahe. 

rogrcs, Rxl.' Ill ",t.ile 'ir dlfllicnrlties ,wCe clicO1rirreICec ill 

IIOcv,'r, these ldl-i. e,.'rrt' nui 

I)IIi1 t\k I.ailt.rn i i pl ).l ,il,, i h'vy and gi~n,,hdinlil 
diliirg gfii tliCii, ,uiliimicd iti pl ltice m imI.i vaiiahilitv fit trial r.s-lt. II general, 
yields fiurm ('ll' plit-, were.e ,illirla t) yiclk it lhe lher two tritllcil- d uite tIe lict 
tlit it hadl insecl pi t ,t:lIid-, anld s. ,, hl:iti'd l(i hall tIre area of tile )Ilr ts. plots. 
lhe lrinmir-y Irhlcm \%filhi Ithe s-sreiii ,'si' l ih l or r,'qIi d t0 c'to ii'I we, S ott tlre 
Uilrtrirsev :stWrij,. A tletise'l ;i1ii111Al (IIlr ,i ,ultivitIr ,Ot lud riCt'd l, he devCloped 
lfore thll,, sym-,cm cmll . prctical in tlh( filId. 

seaon, 	 ,ot li Inl ca bild r a tcks 

7.5 lARr 1)lilNI 

7.5.1 lIVA I.l'ATI()N F)IIMIPIiR()VII1) I )( )NKFY IIA R N.SSI:S ANI) OX YOK HS 

II 3.4.71 

l~j'clive : t t FM I'I Ik["~heOibje.tive , thil , \ %re'to: 

(ar). 	 Fv'l'ilattc tle dlialility of the Keivni donkcy lrness arnd tile imlrru,vehd Schele ox 
vuikc under f;rriim coiritionis. 

(h) 	 i".valirittilrirumr tf lKct harness til imincd Sehcleicc'c'llrtic the luldmikcy a tire 

iox y',okc.
 

hju 61il'ic;tinlr hih of hill, 	 riln aniaiil driftipower for: A 	 Iil pcrLCila,, ru igiicuiltire delenls 
plowing, clttivalin, atllnlting little imuproveient has ben urnadc in tile traditional 
harnesses and yokes which have be'Cn n,¢d illtie past. lniproved harnesses and yokes 
iave beevknshlwn no increC the elficicncy of' drall aninal utilization b), is muclias 30 
percent. This sltudy was to te t mouch imlvc(l designs with the aiui t1 intloducing 
thcin niatinnide. thrnith AII)1I. if they plovced acceptable. 
Approach: Iifti' Kellva dmkcy liarrreses arid 50h inproved Sebclc Ox yokes were 
rrr;iiictrc d ihVtIre Rural Industie Irnivatioin ('enter at Kariye. l:rilcrir wCre selected 
rom ;llliil. ,111' colrti'ir. in the Ir;riciWtowiiIMid MIihl;)'e' ;eto tllt Ihe 

- N,harncses anrid vi ike dlurinre ine le i ctop ,casonl. 

Rem lt : lhIece t1nrnirers resrei ie Keivi i onkcy collirs this yacir inl Ttliline' Agricultural 
I)isnrict. licy wir also tcstcd ill Niamrii and ihiiorare bv tirlning sytSir pr[o]Ijcs, ;ind 
hy ATI I' Ie( ireCJ. l I fro (IiIiitlire teillii Was quitein N L i liuyc reaictirT treIflit irI 

positive, while retci't orir it ,Mini wis rmouurenegative. An Inrformaril sticv (it' fanriers 
ising, tIe cilrin IAI ) (AIiI ' I X-5) shriwcd that after ;i initial periodl of earning 
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tho I I I I IcIS It Kok I cv, IIIII C 1() 11.111 It' 01 L' (I I)I I k V Ilic d(Ifiko.-y" w(Ox(I la"It-I foil 
PVH( Xk, ;Uld I C Y, J I I I I 11, 11 ', %C I V I IL' L' ( I C t I I I 1 1) 11 1 '1 liv llmi(ff pli)hl'.111 %fill 111C 
111milli'l, tilIL7kl L-I)II'll t,, [lit- pkii)l (111.11,ly 11,k (I 'I%% III I(Ir IIW 11 MW ',11,1j) lit' COHAI 

11,1%c 1K.L.11 Irttil ncd it, lilk.. llimlilLik, (ill' : 111(1 It' Cflft)ILCd IWIlIC 'A; lp', 11,1k. hccll addctl. 
kilincl" ak(l 111111 (1111CIC111 %11C Ih-
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,CIC dINI) W',Wtl 11V (IlW AH )I . P 1,11111cl , '111d III(. wlional AH )FI, (Olit (.1" 111 hallcISI(M ll 

11:1%C 1IM', I)hL I'd .111 (Ilkii-I It)[ 11.111IL",W" hit-11 Ik' Ili(It) % Will "()Ill lillillCl". 
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*111C i)hj('LllT Ili fill', IAIH IHAI It) CVAIIJAIC OW ('1Io,'CI1%TlWNS Mid 
J)[,IM C 1111 V H4.11Y 114ill(d [lit' 1111"k P1,111("I 111, 111) dwill'im't. It, 111k, Iladitiollal 

Cllahlc 1;11111L!I\, %'.'fill liltIc (11 Ill)
 
m cr (1,11,110111 111 ()hlalfl liwilliction 
 and talill Illoillik. I)CItel 

M CI ('Cd (IC1101 J)IJICHIVIII, Allil til(' t11111111 (d plantilw ],, :1 \,I" 

Appw wll: I I'k, It '(,if N Illic(In'll philicl wr, L-valliawd 1111mwil tilt- I , 11111k.-I ;ISMISS1111clit 
a" 'I 11 ()l Ill[ ltm III (1,11w, it ll plactit.%dillitY alid p(.1 1,11111,11ILT, VIS' l VIS 

Oic tjldl(l(Ill.d hl() ldca ,I pl(ov, S,, 11(1111. 

kidl 111111(ificd 111(1It It , III % 111,111ifIA 1!11L-11I ( 11;11 V 111ICLA :1)11 I)LIHICI CI C V 
wxd hy ill Ow fcdm()Ikwv (ylwil" tk-Alllj ill TM ). Tllc 111.1111cl w;l" alst)
tim-d h lllclfllwl, ()I Ow lcd 11.11111cl ()p:iom It-til.g ill hilthel 
l", tlilj k.x, (Imit. I)% 1,11111cr" i.1 tilt- ATll' \hhalapyc al-L-A Md hV ill IllC 

AII W'WAIL'tict" M I(i, trwd Ow phlitc-I 111w, 11) Imillct" ill (lit- M ;Illahl) T MCA, Mid 20 ill 
thc 'llo"i \kCIC it) ()hlalll Own cvalllatiml ()I' Ow 111:1111L.I. h lldilll ',
Ift)[11 Ow "llivrv mc It-lit'llit-d ill A l 11' PR I.XX 1. GCTICIAly, Ilic plailtI.-I rcccivcd pk).sitiVC 
It'% lc % A 11111111vt I It I I',, ( M1111C lidalli ill " "I MCCI MIT ill( Kill i(.;Iti( Ill', %kc I c Ilmdo: to life 
:11.11110A, 1111o.-I (RII( '), 11.1 ,Ctl Oll ])()Ill Mid1,111ilk-I IL-X;IlCIWI I Ih:,CI VA(l( )1111. 'I'llo.-sc
 
Ill( dit wjtli )w Ilm k-I'll 11NOC till OW 
 (lilt-111,11 Alld Ili(",L' llllldlill(.- will he 
ir It."tcd b Immct" Ir [Ilk. " m11:11I 1"( Ill 

'I I,.YI IV I I )F I I AV I 11"I I IA %I I W X I 1: R lot M lls I I lol 

1 hc 4)111(.( Ilk, c W till', I11.11 I , to I w,,I it I(m. lill-Im i., ct)"I li;md watcr pump 
undcr himci fichl (widim it)., till 11"t. x Luld" ilca" and L-allic pl)"t Orcd, 
JWtlIWd11IIII N1,111V 1,1111IL-1 IKIIIII (1111' Wdk M 1:110-1 ilIC&,%%1IIdI Wild 10 (IIN 
ill) (1111 illl Ow x&,( In, '11111 v. IWII Ill Hm. ill 1Y pw vidc cmitalilillatcd % atcl. AI'm Imill Y
k,!!11(- p)"I" wIy (m \,. .111-1 111 -111 11,11111 %\ k:lk It K.awd ill I lvC1 " %i,:IIvI ill!,Im Ilic mlilmlls. 
A %(.11 0 111',11 Lik. wd It m Iif I Imill 1 1111[fill J ll.k IWI I W I 1)( )ill[, 1'( )111( 1 Ill ( IVI( IL' W;I It'[ ill 
I ho."c -,1111,111( m" \k It it, 11 1 lclilcl mi( I I% it L1111c I ( )I h mycl peril hk sl Ill, I lit, A p mit is 

o %kI 'I k th.til I Iwi, Iit 1, .1 \k '. I I mid pilflipill.!, MAY 1AX 1("0, 13N)l 111;111 1111111,' %%;lit' I 
"kith hilk kk.1,1 

Appl(I'lCh: S(.%(.itl p(mir) ;ill(] pli licl pillilp", colmblc lillill ' t %%'lli-I tilt 1() 6 
tuctcr ), kcw (ititamcd and w,-,Icd hild"if I'm nW[ IYW ',IIICIIIN \k CI C' (IbIAHIC& 

R -miltv *1 lircc lminp,, I llsul I Ic( I , 4mc I(Ically\% ct c %I,fill a IlIallillactult-d smid p)illt. 
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Ullfortuniately, two were placed i tdie Srashelriver, and were lost wheln tit liver IhHodcd.
The one renaininng pumnp received much atteiiron during ; fIuanner field day visit, and
several 'anners asked wherc a p Fnl. 

feasible unless a locally niinuif'actiird [Ullp ,cbco es available. li- tctst lid genelate

enough interest so that R1(, ;and Zimplow 


the' iliht acquil Flrther testing ti'es riot sCen 

at lBlawayo - which ias the c;stilg f'acilities 
-- will be aplproacicd to) dteIrlliie if ti plump lni l c mad" helalv at ;1 sc;lolnble).Cost. 

7.i I .VI K8I( )( 'K PR ()I).(.'TION SYS'TEIMS 

7.6.1 CIOQT PQ.l))U.IN lI1.-i.Sj 

Qbjc'i ,,%S: The objectives of this RNI1I study vere to: 

(ai. Monitor p t p di .uctiiwoni mIrildicrui.r farini, to irlentify prifductiiir liiciid lcls.

(hi. Ivalu;itc the hniet*t>s to le otlliined hy supplemnertary fcoling (urcrp f'ceding ofA


col)ea indrfIl)ui h', lah l;ib leavcs) to voung gnats.

Ic). ('ollklirate ith I)AIS%k thr sIll ,rock extension personnel inl establishing

*,il;llsto k nini ,+'lgcnt nIrt~uill al e,.
(d). Fv' th,[ tl tsllvi (4 hiorfsillki! tti.' i yolnl Stoc I' til eICIIICIIIS.iti lie f011 n 

1lUrrii.'ic;lion: Rcncd l interst., \Is ICpl-,ed ill the role of sinlstock it the smaiiholnlcr
level it a voikshr l on "lRe,,arch aind l)cv,,oient in Sinllalstock l lodutioln' held at
Scbclc oi May 2 .'i, 1987. 'l'e otitOnie Of the workshopjr was tle identification of
rescarch prioriitie, tir on ,rtion id ont tar f (frirming work.ai sy'stes) 'lhe objectives

listed akie addres lriorirv lira tht ret idcntilhi.d for onar-'lui resea;r;ch.
 

Alpriach'I: "lciiv Lirmrt, (eight ihIl~ir;ipon, six in MItvlia .'gwaiC, illard six Matobo)

;irtic'illtc, in thn, -,lstIv. All ,loats il relh hornier's herd were car tagged anrd weighed
whe.. tire herld eCr.ireif tire frprrrmi, I)ctiilc, reco ds were kept io herd dynamircs and
 

productiin lrir.airttrsi. All goat,, wei wvTihud at 'lie end oif tlre rainy sasori ill May,
ard at tire ciul of the dry setrlrmi ili Novrilker. New Ixrn kids were weighed anid tagged

it hirth arld peiohdically lierifdr.
 

lhuhsing facilities were ci nist cdrrirtt f;irtlls sturdy tile effects(m three to riol survivil aid
 
perfornirn.: • 

if kids,. A\dditir'nial tNpes oif h hlouigwere 
 dlesigned in collaboirtiil with
I)A ;S ,m;llstui'k Irei tri, ri . 

Rsul(.: All gls;t' in ir study tlcer,, wecr mvighed (serni-arnually) arld wcekly recorls
were kept on hirthil ard ciltlls. An ;idilitiorral goatl htise was completedi, ant iaterials
 
,v
•vere thtiried fir sevCr;l IIMore horuses. A goat Iproxfictionun study hegiutn in 1986 was

cionrtiriureul ii 19.87. 'i 1987 results ATI IPR [XX-I) indicate a kidding ratinofC 132 
perucciI, with it dL-th is i ofei62A. perttnnt. Mean total milk proxluctiin linr all I'anicrswas I.A litcr/iay, with a rIlan u ilY pr(Xilitin per goat (of 198mls) thirirgh NIiy when 
fIrmers, stropped rirlkir.i (i(e ti the rought. [:ven through Iproxhliction was doiwr.n (ilie totire droiught, the ilatt indli;ite thit gencic pmerterrtial exists fur impnrovertcir oil borth milk
arln rieat prilctilr It wi, conrcliied thrat a high pniinrity should hiberiven to 
irrttventiuurr ti­

(i. l)creas, kid rrrirtlity, 
(1)). hImpriive li ( rhcd lrr h,i(C+). hnmupl ,ov.kard in), [n illitltll,. 

1Dr. R. (Gta pricw'-rtei ;a lripcr orn these firdings, entitled "Prxhoition lararnictrs of the
Tswaina (Goait", ma irieig rif tIr SimaIll Runilniita CRSP. 
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7.7 )USldi()1)CIJCU ANCI-S 

7.7.1 COI:.RA'IN FARM FIS S'TUI)Y I H 2.11 

Objectives and justilicatio of this study wevc discussed iii Section 7.1 above. 

RotulI: Rtsuts from the 1987-1988 planti ug season Cooperators Survey are to be 
reported in .ti ATIIP Progress Report. 

A hrief survey wits conducted of 50 farmers who participated in the 1987 ARAP/l)rought
ROef Survey. '"e survey was to detennine if there were any changes in the 
participation in government r-lief programs, and if there were a change in traction 
patterns (due to severe drought preceding the 1987 planting season). The percentage of 
farmers receiving plowing subsidy dropped from 98 percent to 9.1 percent. Ninety 
percent of the farmers received seed in 1988, but there was still confusion as to whether
the seed was ARAP or Drought Relief. The number of farmers who received obtained 
fronm ARA| ass'stance for weeding jumped from 65 percent in 1987 to 92 percent in 
1988. The numbe.lr of farmers row planting increased from one in 1987 to five in 1988. 
The number of farmers receiving helIp fo)r fencing remained constant at tWO , hut the total 
number of farmers receiving help for destumping jumped from two nine (six underto 
ARAP, two under AI.1)I-' and one under )rought Relief). 

In 1987, 80 percent of the households used at least some animal traction. This dropp ed 
to 08 percent in 1988. The percentage of households tusing at least some tractor traction 
remained constant al32 percent. There was a decreas' in the number ol I:nilics who 
controlled their own traction --frotm 57 percent in 1987 to 49 'percent if, 1988. The drop
in households owning their own traction, and the drop in households using animal 
traction may be atlrihcd to the severe drought prior to the 1)87 season. On the other 
hand, there was a trop in the percentage of households which were completely dependent
from 23 tercent in 1987 to 13 percent in 1988, possibly indicating that farnn.ers were 
trying to keep at least part of the plowing subsidy for themselves. Coupled to the 
decrease ill households completely dependent and those completely controlling their own 
traction, there was in increawe in houscholds with partial control from 20 percent in 1987 
to 38 perent in 1988. Five households shifted from animals i()so ie or all tractor 
plowinig, while two households shift,,_d froni some traictor plowing to all animal ph,.mg.
Thrc households shifted Irorm cattle Iraction to donkey iractiin, pierhaps because lonkeys
survived the (rought in better condition than cattlc. 

7.8 MARK-TS 

7.8.1 SMAI.. ST( K ANI) (;RAIN ERAl'Il N( ANI) PRICE S 113.2.11 

Objectivcs and1 jutiicatioln of this viv sed in Section 7.1 above.,tdy rt dis 

. ,
RI , ltIs:\ '.;i(.1ulttr,l ( t',,il ',IlnIll slo'k) andrprices were n1noito 'rl th roughITtr,tt arnd 
mnronthly irtcrv,.v, t ,i, local trtsinessed Only one cooperativc was willing to 
purdrm. - ,rri, ht al radiotloncimso, tre lstI'our years. (raiis wcre xch;lan.ed in anr1 
intonrl rmarmket' AA p ik ('i vdhllr priccs, xoth conrcrcial e,tahliin,hiCnts ;li(d
tin r it,hone pri(". ...trade icI blhritry 1988. Results ire givcr, ili'la; e 7.1. 

prlt d.t, 
thro rti, Atirist I ,tSX. A total of IP po;mt, ,cre sol l to restaruranits iii N1;mh;mnwamre, with 
rice" rangirg! fron 1'29 to '5) ard ve'cv, l'30 per goat. Over tie saom prirld 

S111i,1li (Ick 1;i' Wr 0.otllrcte-d for the pCriool covering, Septenber 19S7 
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MatoLx) villagers sold a total of 30 goats to restaurants for prices ranging from P25 to 

P50. The average price per goat in Matot× was approximately 1'39. 

TA ItII: RAIN PRIIC.S, FRANCIST(JWN AREA. i"IIIRUARY7l: 	 1988 

so'hum 	 0.29 0.70 -HK) 

Malte 0.27 0.50 08)
CowpiaWS 0.39 - 0.51 2.X) - 2.60 
Jugo Ileanru 0.41 2.50 2.80 
Grnurnk t.u 0.28 2.60 - 3.5(0 

HANIII guaranteed produccr prices for 1987 harvest. 
I .'al prices trwat end of 19 87 1089 planting .t.ason. 

7.9 IiJ!NSIO N.NKA.GES 

7.9.1 MATSITAMA/MOKLlI'I.t< l-' COMMUNAL G J .1'._AZINQPRQ 113.3.11 

This work was c.airicd olt in collaiora:ion with the animal produt(ction and range 
extension ofticers of tile Franci;town regional agricultural office. 

QbjcCl:i- The hlg ftr illjective of this project was to develop productive mCthlo(s of 
animal husbandry and ra:ngc nmanagement ill a communal area which are comnpatihe with 
the long-teriii carryin, capacity of lhe range land. Specific objectives were to: 

(a). 	 Improve the pil u((tivity of the herds that arc kept in conmmnunal areas, and to 
increase the hen cit, tiiat tile herd owners may derive frol thein by imctllod s that 
are iKcptaiUlhlC id practical )het local C'Olminnity. 

(b). 	 Mhiltain and iliiplove the prodhictivity of the range stich that its value as a 
lriiiiori resomrce is conservcd to sustain tile gra-ing ariinmal at acceptalie levels. 

t!,l1itifi 	 lll: I he pIcvi\i))lu extenisioll a pprolchIto coulnitti probleins has been cenctred 
on the tllagellit ')f the alinial through Services to livestock Owners in (omtmunal 
Areas (SLOC'A). Very little coisideration was given to range mlanagenlerit. Currently, 
tile extension llsrategy has chainged to inchide tile disappearing range resouitre. The 
SLOCA Project is funcld Iy the IIC while the new Range Malnagenilt IP1roject is 
funded through a loan firom the World Bank. While there is an urgent need to do 
solletlilig in tie coLnntia1ll areas, acknowledged that there little illfortllatiotl to1; it is is 
adapt from clseiwhere. Thus, justification exists for tile applicatioln oIf a "farting
systeii s" allprllach to railge mnnagemlent, partic ularly in coin tnal areas, andl(1especially
in descrihiig tile dyniamics of existing grazing/livestock inanlagelln systellms ill 
com nall a reis.Iiirtl 

Appmiach: Anl area ill aplroximlatcly 12()) s I kis located in the vicinity of Matsitana 
and Mokuhilo, in the Tutuine Agricultural District was selected in 1986 as a pilot prlject
site. ATIP was feLrquieslcd tl assist tile exieinsion service in preparing a proiject prolposal.
Kg~t!;tIllectilngs wele hehl ill the two) villages in late 1986 and the ohjeciives of the
propsedll fonric't werc explained to the farners. Agreeillett w,!:, ,'ii cllel llilig tile 
villagers Ihi til, pr lposed plflject was desirable and dilould proxecol. A census of the 
houShols and catilhe pIts ill tihe rojetct area was n awe. 

Catte owers wiiii id itn the piroject are consultel with abs, 111cc cattle owners. Aft r 
(lue deileratioln, a imeling was called of all cattle owners. At this Ileeting they were 
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asked to form a manitagemen t committee to assist in forintil at ing a pIoposal which' would 
Il submitted to tihe Animal PrMuction Division (API)), )AFS, for Ilndiitg]. 

RZ.slils: A census of 307 households was completed, and the haseline inztirmnattoin 
obtained is reported in ATIP PR [X8-3. 'fis baseline inlortmation was made availablc to 
the extension service fOr use by the managemerit committee :n lormulating a ploposal. 
Several meCtings of' the steering connoitlee, with representatives of cxtensitol, AVII, the 
villages, and the Mirnitrv of Agriculturc werc held. A general meeting of all livestock 
owners in the arca was ield in(ctor, and planning conmittees frot each of tile two 
villages were selected. l)r. R. Gray presented a paper entitled "Farming Systeis \Vork 
Applied to a (Ctommunal (0azing Management Pilot Project in Bttswan'm" to tie 
SAR('(US Sulxloiiitltcc 1tr Veld and Pasture. A'l'IP is prepared to responmd to further 
requests y extension (thronei the steering comnnitice) for assistance with this project. 

7.10 FNVIRNMN''AI, MONITOR!NNO 

7.10.1 	 RAINI:AI., ANI) 'II NI 'PRATUREMONITORIN( 113.2. I 

Objectives ,nd ju,tiicatmit oIfthis ,tudy were discussed in Section 7.1 above. 

Rosul,: The IP)S-I 9"S croppiig swea,on began in late November after a drought of 
almost nine months. This Ctcndcd dry perix was followed by a crop year which saw 
alnost daily rain,; in I)ect'iibr Fe.{ and averaged alnmst 6,()percent Intore: bruary, 
rainfall tharin Ihc3W)year avcragc. (>ce Table 1.2) F:anncrs received 137 percent more 
rain ini1987 I thin in II)S iI 9X7. 

There 	 was a great dcal ()I variability in the amount of riin reccived inlthe three 
pirticipiting ,,Illgcs lbilc 7.2). MaLwb. with 635mm received aliiost .12 ptrceint less 
rain thl Narapo wraipS0) 9titi. with 690intni wa,l th Mathangwanc of rain citht percent 
aleatd Id Mwilob. Ilhe illtributitmi of the rain, with two monlis of heavy rains, nicant 
ha lllntianv fartiCi's hid reltively few day's if g,,l plantiii, conlldillio s, particularly in 

,Niripmi, wherc s,%,iter hglgeilttoil was a commllon prtthn. 

7. I I %1'11I)1 l.(L Y 

7.1 1.1 	 INII ()lW](NS TFSTIN'( WITll IFARMIRS' ASSFSSMiNT GROI PS 113..-1.91 

lie ik withlturneric' ymip, in I9XO( I9X'7 was vcry popular allmon, farillrs and was 
coiltillued in (1' dcthe sud- vilItet',s in the Tuntieic Agricultural l)istrict \%iil only aifew 
iin>r clii ce,.l 

)bject vev lThe,hjecc i\ es s.ec ti, 

(l. 	 T'A ;ihit"l rmin t i4n0tritclins uinder Iaincr imtaiaged cotidimios for incrcased 
pr(dunctity and InTuil yield epcnildaility. 

I). Invoilve furiirl, mid l)" lirccnly illthe furlniitg systemns developtinent 1LcS,. 
('l). I)ctirnLiiC sAlli o1 innovatiins are appealing dit tcrcni typcs of(ttpes most to 

fariirs. 
(d. l~,'iiniiin1n.tiht, t t crealit, similar griuips ousihe of the A'lIII vlliges thtitigh 

the collatiralil t1 m4t (['iPs, )AOs anld ADs. 
(c). I)etermine the exteint oii adloption oIf huble plowing by parlic'ilnilts in the 

1)86 198 7 tinicr trials in Maltolx,. 
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TAI:.F "7,2-MONIIII.Y IAINFAI.I. (NIN), I:RAN('IS'IOWN ARF-., I9H3-89 

Nfli11 i I988oi- 98.1 1998.6 87 - 1987."88 

matolm: M... . . Nkiln.Wm-..................... .. . ' 

.'ptulltr 
(klilxk 

NA 
NA 

I) 
17 

I) 
4 

I8 
-1 

I 
4 

Nvcnuber NA 119 6i,3 39 
) cltehr 11 36 77 51 2tM 

hliuary 21) 114. 38 95 58 
bnlau.ry S5 126 34 18 212 

Mar,
Ap'll 

74
0l 

.13 
0 

52 
7. 11 

I0 
0 

92 
0 

Jur 
1t! M.,t,, 

0 
187 

0 
455 

01 
117 

i) 
296 

20 
f135 

NI ut iatInIg wa V. 
S,'1 crubcr 
( ) tit.wr 
N41V14414W( 

NA 
N A 
NA 

12 
.1. 

10 
29)
11 

9 
66 
9.1 

0 
q 

.15 
ID ci)' wvr I S (1 241 93 2.19 
Jlitaty 
IFebm.u y 

2 t 
25 

185 
1.12 

2x 
33 

.11 
27 

36 
108 

M , t 77 04 (,7 5 128 
Apl
J1t11'. 

l}
I 1 0 

I.16
0 

11
0F 

5 
2(1 

l t" I t ' I 6 .176 .I58 325 690 

NIi r ,Ilw,g 
sept4'4,'r 
( h,iN.1 

I44 
NA 13 17 

I0} 
91 

I 
7 

N mr NA 61 I 57 78 
ID). it cr 211 .8 37 50 2 S, 
1.11'sm", 39 112 64 10,14 
I'chuir "73 Ill 31 48 354 

.711 71 12 5.1 7 121 
A\I,
1,u11,
'Itlle 
hIIl N..acwpy 

221}
I II 
1 

1
(O
( I, I 2 

.1I? 

12.111
( 

202 

11(
( 

l12 

3021I
:.,'291 
899 

,\!ollths not inldicated hild inisigrnificat I,1j5rait}fiall. 7.11 

lDala collcction l.g',,n h1 l)nDccmber 1983. 

,ltImtifi'iin: Nulncrii4 tec1llioholgiCill iIltIVJtiiO1S have beetn dcvclopcd in htswana (and
elsewhere) Mhih mayvs he relevant to m ,ihistcni}ccfarniers iii thec Ilttitllc Agricultural 
District.IHowever, it i,, difficuh to cvtalate a very wide range of thiese itlnnovatins tinder 
researcher mtanaged c'onditions Ii)n -trnll tests (due to lime constrajints). Iurther, it is 
often (lifictlt (4 , innvttiotmS inight he4tnioSt relevant spcci!ic farmcrs. ItIss which to 
was thcretiic dccidcd 1o pre,,nt t14 a groump of' farmers aI wide rangc of technological
optilhls (esc'i.tl tcel-tii, Ill S-pecitit conitinigencies at difTerent times oI4 the 'ear). 
Farilt. l- U thcn i-ktl I ",clc(t iJnnoVatiols (il-larm that seeiied mos relevant II) their 
sittiliol, ;111(1i, tct thon-c with m44c rcsearcher (aId of1)4 guidance provision inpts).
Monthlv Icc ill4, wcc htl v. ith the gntips to discuss problems ani! prigrcss. li this 
way, tarsicr, dclnr-tijtct ;,hich type,. (It innovat ns sccll iltost aprtlliale to thlmi, 
an(i rcscrchc:s wtcc ,lbe hI, 4o4-Crc the CTCcliveiness (41"those into)valions alld work 
with taiucrs towail.v, Ic dcvclniilnt of inipteMd IpOductioti systeiIs. 11y iitcliditg 
Al)s iii the et41p ticimtthlv Iltee'ilts,, ithe A!)s also becaic pia il1 the systems 

Apprilch: li Low. ,-cptcinthr, an open kgotla tccting was held 14r all paricipaling 
tartner,, icnil'e,i dt ille t,c1rnicr,' co mittces and the lmal AD's inl the 'Oir. villages 
where ATII ht cet %l.(WThkn. \t thi-, iit.ling A'IIP staff preseiteid: 

(a). Thc rcsuth,, It41 I;it -:,r',, esarch. 

(h). At iivitatilm to) all intrceslcd Iarmers Io atlcnd a special mceting where technical 
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options were reviewed -- these included both new technologies and currently 
recondietled ones. 

At this 	meeting, i wide range tf technoh)gy options were discussed. Farmers were then
 
be asked to select any innovation or package of innovations they wished to test. Those
 
farmers clecting t)perform t test (or tests) foimtied the farmer grotups th at inet monthly.
 
The ADs were also be invited tI attend these meetings, where progress and problems
 
were discussed.
 

The types of inovations introdluced included:
 

(a). "'illage/water conservation teciniques.
 
(b). Planting Iuethol options (with some emphasis on evaluating hand row plmters).
 
(c). ('rop varieties.
 
(d). Mianure and fertilizer possibilities.
 
(e). Forage and fotler p iluiction options.
 
(f). Seed protection options. Depending on the degree of interest, and availability of
 

equipment, s)tme or allof tilefamers wishing to test a specific innovation were 
supplied with the necssary inputs and machinery by ATIIP. Trials were laid out 
side by side with at traditional control. Generally, a record was kept by ATIP 
st:afT regadiirg the drates of' all operations, and grain yield. An I'ind-of-Season 
Farmer 	Asesmn. t Survey wats administered. 

Field days werc held il c~ach of' the three villages. At these field days, selected 
participating tanners hav tihe chauece to show off their trials to the rest of tile group, as 
well as It,fillrci 'outi outside the group and to regional extension staff. They
dccrilx-d the tri;l, their ohervatiorrs and opinions, and answered questions frotm tile 
group 	(Avsios 

11:rr,'Ihlre
Some 	 )Ithe ',t id this year included the following: 

(a). 	 [armer cmp:ilriomns wcrc slightly more controlled. For example, a fanner who 
wished to, test double plowing with fertilizer versus double plowinV/rLow planted 
(is happend I~rt year) was encouriged to separate his trials into double plowing 
with and without fetilicr, double plowing with and without row planting, amd to 
inclde 	tral(litIal cheCks it elch. 

b). 	 Al'h s.rirtiimcs rc(ltietecd fltrmcnrs to take onl additional tests to those the self­
selected. This ,itution aroe, whcre farmer feedback oi itniew ttc'ioI4ogy was 
rerlrimd, w1 ;,here a: rillrfIiCit nimn!er of farmers participated in aiparticullar 
trial. C.g. vtietv tlks. 

(c). 	 It w;- ;rlted "tir th 1 .\( that rro i rcscarch and extensioi activities would be 
,xspalrlI tile The new group was supervie 1 by the l)A() and run byill re,ion,. 
tire Al). A1I1' piierLd ia field asistant to the AlD, altteided all metcings, assisted 
vith the tiiig (WIthe AlD anl fit:., assistant, and provide solme material inputs 
i.., nwinIlI(;i'ersV. I)AI'S staff organi:'ed and led mrettiorls, plrrided 

ciiprrrrtu lai e illtie AII.IT package, ind presented currtt recmrilmended 
pr; ices.,.
 

itlire eact Imbru1t, c itll id i(K'lrthlo tie l(Lw pOmti) wis decided illat nretting of 
ATII' arnd l,,A IAl ill October. 'lire f(,lliat arid Obhjectives 'f tile !roip differed 
slightly hin thirw ,tip, ).,\'Shiled bv ATII'. This was because tire glmip I'd by 
hml lm (it ir t'\tell, ll lp l \llt. tilan tllu, led by researcth-'wnrl lpeoplet. 'he 
l)AIS led gbo rjr h riroremcii 0)(i tested technriologies. IHlowever, by paiticipating in 
DAIS led grotip,, tire ATI!' peirlnni corlul: 
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(a). 	 Observe the effectivencss of tested technologies in different and nuinerous 
environet e s; 

(b). 	 IHlp I0 guie cxteilsion personnel in [the application of'new technollgics; and 

(c). le present in the early stages of dissemination to help out when problens arose, 
and thereby help cicate ;a conitinuum for technological development and 
disseminatiorby encouraging the participation of extension perso nel research 
groups and vice- versa. 

Researchetr-led (rioip. The number of participants this year increased to 4() in 
Marapotrg, .10 in Irlhthatic, and 57 ii MaItobo. Partieipating farmers signed uilfor 
241 separate trials. ()f these, 89 trials were deleted from the analysis eitiher because they 
were never p i imrperly implemented and became invalid eomparist.i, or 1 litd, cIt 
for numerous rcats~ms tiey failed to pi(xirice any yield. Thirty-one percent of these were 
tlot iripcniented uiue t)idrauigit power linmitations, and another 34 percent were excluded 
because they werc invalid comparisonrrs of a new technique, or were plantcd toon late in 
the season h) Imratire bflnre the cold wcalher. A dletailed discussion of these trials will 
be provided in a ATIPI'r ogi.-ss Report. The remaining 152 trials were divided aniong 
tire six type,, listed ill 'ahlie 7.3. 

tAIt F 7 o t IMt R' ANi) I't't'S ()t,IRIA.S SU('(I-SSIIi.Y IMt'.INNI trYVI.IA;., 
111it1 IAI S-,I.RAN(tIs )WN ARFA. t1987 iS. 

, 	
tI-), 


(laurvlt S,.il I 	 2u 	 .. i*.I ,

C'l%4 	V I y 5 3 21pci ' i1i1 13 
R , i aw t t t11i v I1.0- 1)1I 
I Crilllti r (20 kt'j.l) I 2 5 8 
I '.111, C %Ili 	 .1 0i 7 

T , t. 711 47 	 1. 

Ill additlion to llc C hturial comiparisonls, three farmers also successfully ise'd a two 
furrow phmw, aind ihiec 'tied :lliinprnoved ixel of' ile tractor itinited plow/planter. 

ilhitiatcr dilfelencces 
teciiird)r'. ttlor drihle PI)1 far popular Matobn, 
'lable 	 7. , i)w between villages Call affect farirlers' selection of 

exmiliic, plowinig was more ini where 
Iost farircr,, either wricdI MrJhaicd oxen for draft power, than i.was iii Mrrhlirargwalne, 
hvlieremanyl' Lirir.s icli'd llthired tractors ftor plouwing. III le latcr, I)P was diflicult 

becarsec traictr owirlrN wec loath 1i return in a pirticilar field once it had beel iplowed, 
and ect',lU1e tie hil plrice: s;is high. III c' ,trast, row plaintiig comparis n were intore 
popular in llti;rrrgwlirre. 'Tis pIossibly occurs becaise tiese fairirer were imrore 
interested inlsepraliui licitr phvwiig and printing operationurs because they couldl not 
cotitnld tire tinng, (i til'trator lfhuwing Also, tractor plowing tends it)bury brurirlcast 
,Ct(d t100 dtCltlV Ii) iC stir' 1 >lCIICIrgerice.i) lo 

l)etailI nit il li' nli'int'ntitrur <, and1 ruilctrircs (C.g., phwtvi irg/plaintirrg dtc., tr;tcliol 
s tlrrc'.plrillll illo'liuiul',, plot 'yiihtriti, etc.) will be presented in ;llA'IP Prtogress 
Report. 

li geleratl, cmsC;i idha C'ls hw watcr logging, and were slincp i due iu parlicilkirly to 
pest darirage. ('cl vichl tircicd l to b rnicwhlat better, btll [Ilotssc a ntirber of cereal 
were hurt by hu oil iritlogenr dulring lie lheavy rains, aind by bird and insect pests. 
Mean yield rlaili are prv',errtcd in 'liblc 7.1. For trials with paired cnorrrpaiisunus, aipaired 
t-lel vais iid it)dc'iririne wieticr ()served differences were siginificant. 
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Dou~be loing gave te geatest yiedicrease again tbis year, airmost up to the i70 i
 
perentlevel oncreD sa t h~as, been obsered. In farmers" tral orhe .,ast, three-ycar7, 9


Cowpifa yiels were How~greatly, redcd -byI'ns'c Tever; thecontinued icrease in­cere ild wasj supiigI iwo the abov average rainfall tiIs yea-r. Thje "~good"ranflkasoi contnr4utc& to. poducing a consistnt anid considerable y'ield increase frome'appication of phph~ate fertilizer. .­

'Thoughrow -planting, pidue anices nma yilds, the differences were not
 
sufficiently lare or~consistent to result in a statistically significant difference, 4A140,

there was some variabilitij~iithe&way trials wvere il'ieument~led f hdnIng AIP
 

Both 'the grondriut ced Iramrt n tecw~dvrey raswrvr ou~' hs 

&tii~ci~ndrhe~iiiiis ta d- 'from ct6hnical Firter st) Wathe faCr (that fariiii- rhd
 
b the groundn~ts'nd'c' peas 'as~highvi ie~crops ind 'a rentil felt thiathiov
 

htrue wlh ther types -of trials, 1This'could possibly affect thetypes'of recomnmendatios' 
that would be practical for these crops. , ,' 

TAiILf 7.4, MRIAN YIEL.D DATA MR SWCTI3D TRIAL.S, FOTOT TRIALS, FRANCISMrWN4 ARIIA, -''- ~ 

~Trial Nlame - Crops Yield Yild~ %nz~c~ NO.Thd ~-In"hcYield'' Trials 

D~oubleI8Powing Cereals 88"s~ 255, 69 -' 32
~Co .- i n 130~~~ 39,3
 
Comro 339' ,,, 212 ~ 0 62
 

Groundnut SedGoundn ut (v9 Scflto) -- 342, '276 -~''' 24,1-7 44 <
 
" Treatment'- ~, 4


Row Planting vs, 8(0%Sorghum 173 NS 3 2 ~I: ': ' 0~
'~131 

iBroadcastina 0%Cwc ".

PhosphAte Frnifir 75%Cereuls 550' 366 50 - ,
 

COT Variety keye,( 7a 171'3
-[lir 1R 13.145 

TI 21 13X 
-. 2108 13 
S',denote . gnlncat ditfciencea thetween treatment, at the 59% 1% ad0.11k lovpI 'ofprolbality-, 

1,,7ensuc only tials whr l ouaite were tcatcd together. -

Farmer. group'rmeetings were, hed 'reguilarly throughout the cropping season, and field
 
Sdays were held In ecach <of theithree. villages. Paricipation onjheipart 'of ADs wais -goodr

and: the DAPS participated' fully in the farc field, days,' on 

' 

";Soime',of'teir i~srations
and projects -were also exhibite&atf1id days., Thedatesof-all"rb etng n il
 
days will be presented in a future.'ATIP'Progress Repori.6-'2, ,T~
 

Famrperceptions of reerhgroup atvieand the oealaphproach, were reviewed
 

4the Rural Sociology Unit, DPS. Results of their study are reported in ATIP WP 11,~ 

In Mummaryi: farmer yarticipants showed contiinued~interest in testing npw technologies, 
2under rcsearcher, gufance, showed considerable ability to do so, and geeaedmc, 

Extenion-Lcd Group.- The AD at Mapoka organized and led a farmer, testing group

with the aissistan~ce of the Tai 'DAO and ATIP 'This groL p had approximately 30 

­
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nmemnIrs, and te.,tcd a linmted number of technologies under ftarner field conditions. 
Technologies tested included: Sele, row planters, Sebele plw/planters, rotary injection 
row planters, cultivators, phi,,phate fertilizer, tJ.der crops, and cowpea varieties. 
Farlers tesned tei tec.'miogics in their lields but (lid not undertake side-by-side
coumtpariso , ecxcpt in tie cr ,pca variety trials. Monthly meetings were held where 
members re'ported oil their trial, arid dicusscd problems. A field day (attended by the 
Director of I)AFS was attended by r ,er IM) fanners, extension staff, and researchers. A 
survey (it' tarier,, prceptions if the technologies tested, aid the grtip experience is 
being coiducted and , ill be repfod, ahmlg with other data on the farmer group in a 
forthcoming ATIH' lhoress Rcprt. 

7.12 ()TlIII'R l'R()I'TSSIONA!. AC!IVITIS 

In order to puri(ite the acTpt;c of' +tnningsystems work, the A'll Francistown tealn 
has sought to llly.tceA"e cinits'" Ibetween the teiam, fanners and other agencies. This 
contact inVics c~oiducfil? joint rcscarch and in tile inclusion of extension and research 
staff in farmer group ,,,uk, held dary% and joint visits to fields. Linkages and 
collabt ,ratiil haIV. kCrr et 1i'uie the f'ollowing activities.hroullgh 

7.12.1 	 ![NK,A\.;"S W III 1.AR."NII--S 1,.5.11 

.irka1,Ces %%ithi frrtLer., ,, t Acc irlrlished in tie following ways: 

miinile M'larrcr 
;,ssessiCIn grni ips coritirrne to expand, growing trout 97 in 1986-1987 to 143 in 
1987 -1988. 

(a). 	 "fhe of participating in the researcher-led farmer technology 

(h). 	 Ilrnuiers citiriruco thicr activc involvement in RMIFI trials with 3.1 farmers 
participaitiig ill t of trial. [ifty-cight households were interviewed for thethis (p
ARAlN/I)roulit Relief Strvcy, and 30)7 for tire Matsitarna/Mokubilo Baseline
Survey. 

(c). 	 Annul report' on ATIt' activities wcrc made at kgQtl;l meetings in each ATIP 
villagc. 

7.12.2 	 IANKA(;.S WIT I'XFT.NSION 113.5.21 

This involved: 

(a). 	 (Coitiruiintaraticiptiiii 1y I)AFS staff in the FMFI design and testing of systems'
iptioNs thirrirrh involveenrt oI local ADs in monthly fanner group meetings, and 
ilid davs with district anl regional I)AFS officers. Field days this year involved 
rover .5(1 fiarmcr , rescirchers a-id extension personnel (including the Directors of 
I)AR, 	 I)AFS in ie (l'AcRC)), included I)AFS well as ATIPand demonstrations as 

trials.
 

(b). 	 ,\s;itcd ill the h)rrilation it1 rie c tcnsii led farner options testing group led by
the I)A() and Al). "lie 'rfoip wa, hwated at Mapoka in the ('I)A, Northeast 
I)istrict, and involved l) fa l ici,. 

(c). 	 (',llal , atim , tth ,l .l (lo l forage trials was continued and A HI)II'testing of' 
tire Kenya dokcy cilli ,, improvcd ox yolks and tie rotary injection plater was 
ititiated. ATII staff tlok pairt ill several AII)EI mreetings ti discusst 	 local 

- 68 ­

http:113.5.21


extension •e-,r. i'.ol'dittrr. 

(d). 	 Regun!ir ilrc tl,, %Cel held with the RA() a id his staff to ;ctively seek their 
snggest o s curiccirig ic idCelitilicalicnlof' resc rch Iroblemrs, ) review th'e 
Friciatitu,,, AIP Work PIri, and to keep them fully infortdl oit'AIP's 
activities. 

(e), VI'II .tittl endl.tlh, rittd with the regitnal animal prxlnctiorn aid inig: oTicrs, 
Fri iL'+,t1v 1, o1 the %EatI tNII l,%Iokuilo Pilot (orInrrnri l (;r;i/irtg Project, 
prililticing I a'rshin study of irt area for use inI project planintg. 

(f). 	 Six acti s on AlIP ictiviti s, with pictures, wyetre inceluded in the A(IRINI-WS 
C'%.tenlsioit publicauioni. An auticle: on ATIP activities in tihe Irareislowi arca was 
jnIlhlislhCd iIIthe NoWIItli Advertiser. 

(W). 	 AI' seiri, teilIhitil ofticer s regularly attentded I)AIS Monthly Minirageimrent 
Nlcetin,.is nd disc cd Tl 'IPactivities. 

7.12.3 	 I INKA(i;S WI'III ( uN SAlI()N R1l.51iAII 113.5.31 

C'ollaikrailm 	 %%1ili I).\R toik plic iII tihe following areas: 

.(a). 	 ('u i I I', l Ie,rii'l,iic ulel a ineltrllnaged coiiditions. 

(b). l" (dorhmgenotypes breedingFic.I r tr ,of short srlru,,litni -- froin the sorrghun 
piograini mild tW iliclsy ( Nebraska. 

(t). hi1pletnilnl .hs i.itesting ind nruoifition with the Farin lachinery 
)CvClhlplitt 11I1t 'nil Rirl lidrustics Iinovation ('enter, i.e., inrproved ox yokes
mid dlulkt,-v iru tus, liht %k('i.,tcultivaior, anid rotary injection planter. 

(d). 	 licg'in ,itlliscientikt (lN'S()RMIL) ott closing tie loubleclolluhi ,um 'A sil 

(c). 	 Tst td icllct%t5i ,I ileit(,lM Celd jrI' lldrllit 5s. 

(f). 'resenrtedi ,llllif ;It Schel( on AlIP's experience with (lre plowing, 
palrticip'lii.d in 0ht.1e1,i11rk llil) ilreelings, and tte (rops 	 )ivision annmlalinelings. 

(g). 	 I'rtlii iield il , IP irlc it,)sarnd collali crd ott tlieainual report. 

(i). 	 Provided siuppuoi ;md dtii tir A\I'RlJ econonist studying goat farmers who 
worked with tileAI' ik:illstick stiudies. (The Iarml Management Unit of tihe 
l)ivis, mi it ll;i iii m ltititics was also involved in this study.) 

7.12.4 	 IINKA( i W lli I' )1l( 'Y/uI.I N(;,\N 113.5.41 

.ittkag, ir tihe. pldit\/lL iniiii' iril er srclrnlgiliened js A*I'I1: 

(a). hItIii ciurrsliit,rlic ia sets so they would he available to potenlial users in 
( ;(, 

(b). Rlietel w"I a Sociology Unmit study of tre researcher lt antagedmid "ui[I(td Riril 
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(C). supotrte I. 1Idv iv tile Sittciltit D epiuen of thle u~niversity t ttw*tI 
tile Alt iPte 

(d). izevievtketi a te'ej,it~i 1 propm;ti v h eIL Fi orotijt I )ejaltttlelt, Uiver\'Csity of' 

B( t-,%jI l, 

AVel",t 

(h). Pit N.mcN 

(;). JIC ,IIl 

i 

T Pc 

liktI~ 

1 1i n'Ct 'm \ItI) pp ite I t 

O CA11,lilc 

I i\(lit eel trpa 

ATtlhI tv t 11 oI nlttttimtteilin 

w r I 

tipte 

tt wo 

byp I tvid I~tteraa;t 

li vid ttic wih 

lrw e it te ginintt 

n artii at t ga 

In i tuteIof 

- of AT IPe itth 
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('IAITER 8: VISI°O'()RS 

The fo1lwiiig is a paltial list oi'visitors to AIIP during the repoiting year. Ofien they 
came for other purposes than simply visiting AIII. liose listed visited either 
Mah;lapye or Iraiicis own. The list does not include those wyho werlC att Schele only.
Also it is not aico iplctc record since, for some, a record was not kept. 

X.l NANIIS RI<F('ORli" 

1). Anderson, AIl) (onsiiltant
 
1). Anlrews, INTSORNI II., University of Nebraska
 
G'. Irandshurg, ATIP ('onsultat, Kansas State University
 
1). ('oilier, Natioial Food Stratcgy (C'oordinator
 
P. )evitt, M()A (Consultant
 
1). I.sslingcr, A'I'I C'nsulltaint, Uhnivcrsity of lissotiri
 
T. I:ranknburl'Lr, All) ('ontractor, University of Arizona 
J. Jouis, (}fiCC01' h.t'linati:nafAgriculture, Kansas State University
W. NIKim y,MIA I ' ctivc )irector, U. of Missouri. 

fa, I ,ianiageniieitN. ,,,lt tn I'coiomist, MOA 
Y. Mt'ratc, IIcad Rural Sociology Unit, MOA
 
(. Nu i,; (1f ir- lui-( 'In trgc, Ilouiga, 'anzanii
 
K. Mk.'tilc, IFcomunist, AI'RtJ, )AR
I. Ntscnc, Rmrtl S(cithtgy tUnit, MO1A.
 
(LRhherii'n., FAO Soils Tcauil, Maun
 
F.Schultz., Animmil Scienuist, IKa;in:sas State University 
V. Withe., INIS()IRMIL., Kansas State University 

X.2 NAMIS NOT RI'CORI)IlD 

"'hrce mmicts of a ('ingressitmal Investigating (oimittee.
 
Nine 7Ziml iau apgticuurail engineers.

SA(C(?AR aurnmnuist and.o(til physicist.
 
(I;)A rescearch tc;im lcader 'rtmt Nctherlands
 
Three mcniihms of AIl.IT Technical E'valuation Team.
 

-71 ­



PART III: WORK PLAN, SEP'T'EMIE'IZ 1988 - AUGUST 1989
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9).1 PI+)I JSI()NAI., STAFF 

The only ) tsta iull , i'ne,,I ,,,itlh rCcrc e to lrilt .sillitl StEitl is ,.,, it Will 10 lIttC "-itl 
l)r. 1). Itakcr's positio. At, iiihtl crte .r ill the rwpolt 3.1) he left at the endl 	 (Section 
of Angnst and iirctia,(tiii. ac still niliway 'with ( ;0lB as t) 1h1w this )OSition mig.,ht be 
filled. lim: l- IOW nniwing :litoit anld if a decis-ion is not reached very ,xm, it is 
iunlikely that :mithei t,hin:al a,,istancT po.er-,oi will be," ahle to he icruitcd who could 
spenld lrI(Irt than onc \eai ol the" pillect. 

9" YI.;PI( )*I'S'IAH 

An approaII&'h hir\ bCen male t, I )A .i aiimt the possihility of' nhtaiiing two more 
inividtal, on se'hnndniti,.t t, futher tle re:search-exteinsion linkage inl the areas where 
A'II is wov inni. Thi-, i hcniiiig a nw I cal point of ATIP activities. It is hoped
that these l[,Jitni,, will ke tilled at th.e T-1 level. Also a request has en made to fill 
the 'lots that are. cuitlcil cant. 

()NSULO. 	 I.ANTS 

('iirriitlv, plail t1oeiiijloy le er1viCeS ot conlIMantS liri the coming year are ill a 
state of, tlux. 'Ilhe list thai aptcarn low is mery tentative ill nanre will Ilay change in 
tle light of dLivlhollelt.l, liver the cornling year. "ltir11 tie list should i considered 

iiimiil ilIject air will ilitialllyillutrative It, iid to cLatT. Ill case, all oisuhrlt;ineiCs 
have to be ;ipplold I)% tlth(;( )l11md I AIl) k.fllc Ihey canl be: implemrrented. 

' (a). 	 Nlidt, of lallmeir l",alu:tiotn (Criteria. It would liw helpItl ti know what set 
( criteria atre iiiportaithirriers le.g., rcliahilitv of yiell, labor1"Ais:,t to total vield, 

hiiircrneri'tC,captal) iiilit ,Cqlimui'cirts,, tc,+himieal comrplexity, simplicity of 
iinleieritaiiit .tc.) ',( that it wold be lpossihiIc to tvaliirite tie fariner 

(h). Aopprolnitc l)-cision Makintg lnif. 'Ihe atrc llics,tiolnus C. 'citig tine unit 
hll A ,,, hiousehiol". tileix:IrIi' tit thn ' ) 'tidi i.e., the "latli I current 

( Cliltil(, I1.- lJ ,0) fl,.thi the M ahiALny, Midl FrMicitowi area.'? 

:1. 	 AloFliuti ,Sttl . .\A iliultiai , ith ee)Ciecet' in adoption Ntriie, is neededd to 
help ilscri ;1e ;inh~iolltiSlt (lCetciruine I l:uticil;its theari ilpi+iiiet 10i(llyt in 
tarner htulv.l,h iv ii-41ie Itchldligics they have teted. 

(d) 	 Animl Science. It ir , I- (di,,uble i have a c(lon-ltanlt ill the priduction of 
g'lnt ilik lirillit tic o ih ui;iul.e.tinj! lIt' goat meat ih/or milk. 

ic). ( lifrtp A\lt lrli. n N",c.iis,. 'tIn' d kc.,top J)tlhlihiifig sy.steIr at the 
Agriultural Inrlniiutou Illi.)AI-, which was purchased by ATI', needs 

moire rtlie' (6.tio be fully I he iraining by Mr. ltarrdshurg, KSU Extension 
lIliblicatm,,ll s cl.l.,t, (ln;hi, 'iy of thi'is year, scrvcd to Cmlphasize the potential 
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of the system ;rod th" nc:Cd tor m.ore training. ihe service, if a local specialist is 
flow lecdilt, wIlo canl al" if Solving pilohlils as t.ey al-ie. 

(0-). 	 A;gric itiral I lhensin Ml:lgeiotvil ((.ulisijllfing and 'lrl liriiit). lilt. M llagaA,\ricutrmal NImiagIllt'enit (,'ntre (MANI(') in Swa.'.ilhnd has dn,+velopd an .outreach proeannlll it, 'Ahich his sllic poiential for llomvwila. Att01 I CSetit 
t , I )1 sIi; ti l JAlI( i,Is .li,,:cin smide'elid I ,ia, lfiinil ic.ds assessm 

eI. 
cnt,aI s+crlic."- of tra ini i ols a+II dlllllowIt1+ttiO -U ) ll) l.ninar". 

(g). 	 Agro,-|.'orestry. W ith IL-.'s i.lll, C+'tlC .'ll ilb<.lt IMXIU.h c su .lli,.to vv :u co se va.tionl, 
aind tht: po ible 14,h.' tl folil !C treeS, it is l~ttMIit).5 th t al CotlStlil't be Used tohelp ill desitiirig a bacline_ strv.y (see Section 12.2.2), ard to give advice on 
work ill thiis ,.i. Such a coinisultant woiiuld bx used il conjlnction with FAIB, 
who Me oIeW.,ttl, ill thew baeline survey. 

It is ;thiicipattd lit th,- "hle(,cidii ofI tiiulemstaiiditig between Kansas State U~niversity
;id ALIalti A od %I,ca c.ilCti'li to licill il facilitating solic comltllcis. Thi;

arraliit t pl lvil atiii ,thiii experience. for the. coi ltant, while at tie samIIe 
time ipovidflln' a ciftiibutioi tooliotswai at littl. or no cost to the p)i.ict. 

9.1 Lli2II'MF '!' 

It is Mticiplted CC11ileCthrT vehih.,,, (m h.re'd (Sectiot 3.A) have arrivcd there will beI',,v MWhl1t0t1A jptlrCh~s',t,, . 

.%lost 	 idilitiu;il pirchfs ate likely to ievo'lve riml relatively rminor items, with 
reft'rellc to .'lJlllMtr ltlJpinclit anid -olipntler software. 
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(CHAPT'ER 10: 'IRA! NIN(j 

10.1 I.)N(iVI{RM TRAWNN( 

I~lttg (crtt (railli4trt, L1f4 Ile d1t'.'44k4 lilt() 4J44 k-l;t~S'c 1d (m4 fudli Skourcc: 

(a). All!' Fundedt( .SlIpfJt. If! lhlo .1. thic~' are I4444 people~ wlici arc currently 
awaly tNV .1 1- tllitt1, \N. A. 4cinyanc44, Ni, 1'. Ntwcaut 0141 Mrt. It. M'asilct). It) 

Odi 4i,1 i h~pd ll te will ill ,)89 (NMt. It. Nioji). Ill()li 1t4'A41 () jatttitiy 
wilii (d Iliii Pi pcfiIN44 ll ' (ItIlioi IIIc& I lilt- ne4 c i ' tcl, 4141', ix havem.' 

DAR, t [k) iv l m'eH ci lddiixlitm i pl444t1. (-%irtul (cithci't eile st wtilieto~ get11
Ithem~,t ),1illi, , IWIIjI I. 190044. Al'~ICIiVleS' lilt'%44i4t' ift I..ii ke 'h)14 

it 11 niv ;1)1)0 ((il ilt''t l;![44444 i llC4fiyIfilx m ilk. 4 I,let S(4...1i, 11 c :1\ltirtilitj'. ll 

01"t. li411 1 111PA I d 1Ilttl'l4)1 p)ilpu41t4. 

1). NhlttiI(4 [1111(5 Fulfill (MB)l 1:1I 	 )i l ilct'Olj:1Al AII ;rQeclTHCIt, GOB agreed 
t4l1111n I'l en.;11 V. t ha tel44llil inig. ('111(l', Ii0 off thewt have been 

(RI (c11 
filic~. WheIciw w1 IlIl)( Oe~ W'Xill Ile filled \kill depend44 441)4)1 avaiiI4lity ofl 

tilkt 1(11w, tht(I, t ' 11%C ll\44 y,'t41' of! hmli, W ll flaming that Call still Ibe 

I'4'.iiii''\ U 1(111l1) 111ifyg I tel trle at iclativcly little not4ice. Theref'ore it is 
4iicult tIllC'.(tctl"i 1((4(444l in Iutlplc 4444 lertl r;Iiltitl('. Whentc'.144444 

i, (IL44j4(4411lt it .1111c .1 (5* '.4 1 11 1 4444l will Iitotills.tat 	 pe pl w l 

'411l 	 Ot.e ('INNIMY I \Vttklwp ()1If 41llif14 sys',N wtl'(41k, The sht41 course tey offer is1 
(i11ii-iliit(- 4.'.' pt:11t, N,(t 1hat 1()(Ill individ(4ualtat will tem tacit workshop. ATI I 
still IwIp i ll1111 ' ,Ittel(*1.14t-I 1 (4 t1l41tt Of1 funds41 drc 1144 4ftif ti 4(n . 

I )hiil~''iililj 1It'f A1lI11;Itly 4(4 4 III IX iurtlyl unde4r cmitsidlcrtai44, :ite aIfo.restry 
i444NIII),!'- ',:Il 111IlIN'l) ill KIsl', ; t4N.44t Cutlture cilcciic ),\IMAR taff membetrs) 

inl icwi, m.4id I ti) twl i144llij,44 '4414 (l),\IS mtl member(4e) ill i(e LISA. 

OnttceIlr 41 NIlelILC 11Mllilt1: (1)lltJtii" 154ttitc'ict arise at relativel'. sh1ort tiotice. 
Thieret444', treo IlecdI' 1( N. \44 Ilexiiliil ill plal.4ing~ ativjits inl this area. 

(a). lr't.11ining ilt l'agcmal:Ict-. 'l1i tlil44i44' will Ibe pr44'.idl'4l by a wlsttat 
;4vaih41h h(vi indll'.i I.( 4 ilt( ,\4ric4:l(taI Itiblrttaton~ Secliot fil I)AFS. 

(by) 	 MISS Trajiutitq,. It l% lilr v 111m ATIII lmav fun44d iriii! f~t IDAR1 permIide in 
Sl'SN, M..(441 IN, 411c NUltIll ~t. (I4 f)c. ti"ell W.ithi~n tile dcepartnctnf. I'ltis 
tla44, ,.( \Il tit~i41\' ( heilililfcted throutght it commltercial computer finn in 
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(c). 	 Farmer (;rotips anid Training Workshops. Currently, there are several activities 
.'o~,,r:AII personnel either work in training flarers directly ihrough groups or 

via .v rkshops, licld in cnjuliion with I)AFS and othcr agencies. It is 
anticipatcd that thesc atetiitics will Contitue. Some details (in these can be found 
in other parts oftthe work plan. 

(d). 	 I)AFS n-Svr,,ice 'raining. It isaniticipatcd that the Rh .O'. office will continue 
to have onite. input intoT'faining the 'Trainers Program in )AFS. When called 
uipon to do t),A''11 permomel will also help in implenntiinig such training 
activities. 

(e). 	 Farmer Field )a 's. As in prcvious years, tariner field days will coitinue this 
coiling year. l)'pending onl tileseason, it is anticipated that at lcast six will be 
ield. 
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Ci ,\II'~RI: IHBI.F/A )ROl~\VOR 1KIANS, SITP'i. 11988 -AUC',i98 

11 .1 'IL,\N I.IF\I)EI 

() l.i'1.c rcyj)4ih\IIiit iJI m and1 
(1.It' 411c lt14444 A I F.\4lv w.ill Ix4. 111,11i1 to4 e4.Nlic 111:11this~ is. 

Thle (4.*411 I4lcadc .%ill k(I4414 ,1 11 Ill1144 ['(r l~licanstraliiofl 
14, 41.1v. (d 111 4.11441 

.kl .4 4lC (of 
11011 C 14.4444 l oNi c i l 

ti1ldc44441144ill 44 1141,1 1-, i h'. III 1 '14111 II 4.WN1111li',I-V (of :\1 1i(iL'll1IIC,­
41141'.41114lt %klll4.1 444 1 ) l I lS;Il.1/ li l tII:\ M11441i .. '\hl i l., 

1114441 444441~th.. 44.'\l .4 III,: \kl IX.4114444.'j4'j 11:414,1i 114illY h' 11111d ii'4' ..11 

JIH 1 101 .4. (1 'CI 4' 4'444ll . 4 .!I A/4'4 i llc alc i ,l ll, 4411" . AIii.i' 4i (d lp.4 144-1it 4.in4 111 lgl 

pl4.411441144'<N 11t. 

I4 , PP W I A TF N 1I v'I)4114 1-144.o 4' ) 1"I '444144I 1141 ).'1'4IAM 11'..4If4S IIIIiIS 

illj144' f<,141., i1 

1ii duil 4 4:1 l'l' , t~41 jt, wmn i w..'l cI ) tal' 14.
 

11444.144.4 tilw 't ' 14 '(4444.Iiit1411t ile144111I;tlci,. At lea s t x 'illrb 
.4 '.1c Ve11C'44 4J~ 1l c\i(14lm '11,1C( 144ill 

114.4 141.', A 111' Ic4.tll',ll il i "444.4.l44.4I44I1 4 114' '4'I '4 J4'I l 1 .scil h 

14r111ct44i/,14 44 li' i I I 44 ci)l1esN 441,', til Itlimc tjcfly W:(41I YihIc I, will 
li4! il',.' I c NI <\ ('I4 fitc S'M,141di'SS ir SS l.4 TIlt ler illy 'iII A 11144111 p w4IkI 

"(11144144 4 4 fc4'.4r. 4 14;4l1 fil mi. illr1i1. '..'v (mIl'i444''.? ~ :14 timeAI d s~lltn wn the 
.NHI.1441 l4~'I4!4U1'. 444 4 '44111fI' "[1I hIrt 4)fl IfI Wi4I1 C111i (i'l. ve 11l4111114l1. Hi 

(11 1C444 144' ':4 M CI 1t1i'111 th ni c 14.lr fin s lpiatic'4! 4 .1 Apprle i svstC ilcs 113I i 

a~~~~~ 77 ) csci l air h(m-l-.hcamn icwl 
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11.1.5 PUBIIC PIISI'NTATIONS 

i) (10 will ireWhen re'quelstCd s.,Ic'tur,..s be given at Iotswana Agricultural College
(IBAC) aid tlie Uivci,,ity o B iswana, and talks will be given at MOA sponsored
ImleetIiigS, worlloj',,. nclcll,c.,, cit.'. Currently, f'r example, an intrlouctory course oil 
the 1li lciilC,, f A,rii.ultu Ilclmnnlics is be_'ing givcn to Facuhiy of AgriculturC studenlts 
at the Ilnivcrsity o li llwana. 

l~ii l. AISIN( A INI()..%IATI()N AVAIIAlt"AI.TY 

c itllitictudcr clcm' liaisoi, 
()l. Alm ioth AII1' "ta, tlilic will Ibe,pt'ht d(K-'ricritiit4 the project's ideas 

Flhhvrt. will ill to niuia activitics, with other institutions ill 
. ertcl 


and act ,vitics. llidit lllll,i ha, ilc ,u is'tilimi atcd. Related to this w ilt(. increasenI
 
etlotils to d(Wilclell the Ill ' lrtilc.,, suo that 
 data can Ile made readily available to
 
ollicr p ctential uiser
 

11.2 RIlSIl.\l('II FKAIIlNSIt)N ('()()RI)INATI()N I NIT 

): (RI:,L()I;S .\1I k,.!Hill Advisor)
(;it)11: (;. Rmllo!C11i1ma WRF-IO ) 

Since thi. ,u t Wilt ti ph.j l. thre ,.rriurt'. cslunsililities arc marked with a "(R)"

indic:lin, thittMr. (G. RA: !riinr ,.vll majke
Oin ,,ipur re-sponsibility I'Or that particular 
category or a,"(11) iitanri f). BI. Ilill will take mnaji, rcsponsibility, or a "(J)" 
inldicating, inil r ,' ,icilitv. 

Some time ,.ll hr peit nithml ni..lt atjvc dilties, bil the tajor resp'msibility will be in 
furlnerini' OW PA'.'e res-.ilCh e\tItsion. keylink eiv.ciiu ;1t(1 '[lie to agricultural
rievchuprcni, d Ik,1 ' ,ki,. rclatIonshlnip b'tccen :tericultural reseiclrch an11(CXtCISi(ill.
For prn}Irc'', nMI' Oli ,ul be:b, tre 

ail. Al c ptlelitc ',ipply .; :'',d aifricuihimal tc,.hnology applicahlc to farms i, the
 
Vd ni.hInI ,( loet tilt c.iitry, an :
 

I)). \l e'liilit iii).fus sstln whebyt. c ol( y carto!bcedis-.Cllinatlel and
 
itlytold v the Iillliy mr t,,er',.
 

l'he IK.,ubr 0te IRcarch Fi\tcn,iori( oilinittion titn (RLCII) durii, the coining year
will Ibe )t lihlnit Rci,nl mtd I lcuhluaritrs Crop Irthuction ()lticcrs acquire tile 
,ic(:cs.sai trilirintt' e c carrying their twoan[ ,ilperlc ec'sary or out mtain funictions -­
scrving a a link betccl w c'th(e.reinst el s:iddl anl Ihie )cpartmet of' Agricultural 
RCsCalch 1id M-Prs Irdicre, e Cirhsni.;t', 0 i1t 

11.2.1 A II'Al)NIINISII.I )N ANI) ()IFRATIONS 

(a). Scrve a',;(lint t.t1 hcIhi ill Iis absc (Il1.e(c
(b). Adnivi,thr tire KS1 lPcvdving Account and tie Research and O(perations Account 

(Il)
(C). [aige : -lir-lrt ATII particilant training programslie Iiy eilnl s (11).
(d). Assisl t1hC lexadcr tieIneparatirti of annual reports and work plans (11)."lear ti 
(c). Procss 1r coist1ansl, arrange itineraries (J).IMlcl,t. atid 
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(f). 	 Organic atnd cotndtuct t ainhilill, Al'III kI'al staff oil tallilm, ,vste lis wlik and 
CO( I I I III cit In,, (Ilh . 

(g). ,,\sist in llorglli, 1hldmih day-, it regional AIl'I locaithoti (R). 
(h). Preplar: educlti;tn:tl in t.i'ri~i fi ,,L.,in explaining A'IlIl to it, valrtltil,, pihlics (II). 
Il 	 'v'ist AIP sils al MaalaiFipye and Francistown IregIlarly' to keep ahreast of 

aetuItie 8 indtoh lr ci 1 , ,+.v im lelatiln hlips , ith exttcitniii peIrs)netl 'l at the 
reg,+ional level i .J 

(j). 	 Av-s,ist with tith.r ;,iitiive atd trgaiiiationiail dnitic., s ittlLuested by tie 
Teamt I.Ca;dclr ( I) 

11.2.2 	 VISIlS VWil III I!NSl)N ,.\NI) RISFAR('II SlAIH 'J) 

()hj,'ii e: (11h" ti the. n lntc'-,ttli l c it)l it'hlla , iet illploVill! Ctllllltn iatillls betweell 
rese,ch ;inti t\lttiil in L ce-l ,!,t , t.i iissioi s I)tWcn ItseilIch andt extension 

vtrkc.S. J h 4Ctdil.%,k'i1"I I n t innubw8ll(1 lIu c1i-cn y (td these face-to-face 
ctltl(- lillt! 'I 1, 

\ppr Itahi: l.I( 'I ltall ',till in ll " :, ,iil i'1nd . o rqe ularly with ltn-station and on-
Ia,r r1 1, Cet l terI tIl '-,l itn , ii ]as scars and extension" , l 11cidistl w, a rc ;ireh 
allttNhtrit~i.. .A .TCAiiI',  	 ct,it viill b made it + rs.esarche.rs :1nd extension
"ptccialit t m ,cthlcl t1l1lt i+ t' ,l c :tt,. ,,%.ik () tx ,' ',;: +t~pub].~i,:iit 

I 1.2 	 NMIT]i IN(; A.It('UNl--IN'K.S iJn 

I )hjk-ct I +,c"-, R~c'h%,L ,+lll .' intkli mm iont irtI 'tril i, - interchanlge (I. idea2;s allnlg) wn 

,nnI I . ' tI etic IMtIItnttctI IlI In tjr hh tic',.tvt+', 1 ehilltt+Phari-h tlmpcof iuicis between 
,

ti Lttln miNtl (.\'",jIt n ,tltl ! I t hll thi ,ncc I, - mtI hctween th"cs twoyork 
I t;loth c". tit t iI,(I IIlII 

p\liu lItchI lhC I R ' 'I 1 1,11lI .,ill c't utllict tni ttlc1 and lparticilp tc in district A)
CH)c'il) RA()Wlillllhl lilmi~nltvlultii (''JConlfereunces', plmingnl mlcctlings, depiartmelnt 

lin imt 	 atld ingsand divi, n tl t'lne r tmoh ktlltt'rellCcs, othCr pertritn Il Ill(] 
Iillcyltp ii lit and will hI cncouraged.ttilt-n 	 int .-, hv, it-, it; itcih 'xtensioll nl pmrstmt nel 

'hI1c Ii( I ,hnil \,, il! oinimn . 1il viit rcgularly with RAOs, I)A() and ilther regiolnal 
lid &1 tllci I'0i llnteiltcu., ,b\t t'C i l Will hIe ill d Elto) incltle all C2ltllsiOli Spe ialist 

i/lt ai Ict thnn in lhn",c \tI ,. 

I1.2-1 	 A!\ ;IIiNI'\\' Iif, 

i OIwin\ agriculturalitublication 	 N(I)ljeiivc: A.\ , tIn liv) whichr reaches all A 
pt'rmtnil ti i cveiLtr itl. lhc Ibjcctivc , arc to increase lite quality atld quantity olf
0 1,n1rithtiti 11, t 01 ;ti hby t\Ilsiiolii anld f'arliling, . s tti.ll Ilams.tI( 	 h1 l spe~cialists 

t;111 it' i lct't rcqu rcI 
%killhw miilqhtr llt l,,' 
I)cietsintn' i t,t Ih t tlIlfl tiitt lI pe iare tach issie ftr publication 

1 !C NItfl 	 tie Secti il'l i. R ln niill kttlltllltct Ii %lrk w ilh Agricultural lnttl tiiitlon r 
arim ili tt~nnint v ll, t nititc the hull tiii/atitt o the ieew desk top 
pIuhlithing 'vshWiil ;11 , timt witl tic I'(V plintitr iin his, etf'o s to train personnel 
Who %killt illick hl1ni t i . 

lhe R II .() k, il ttittttintlt 1i > nlc " i tie li;til persotli I tnI t farltitg s\'stcll.s an(d the 
AircltitAl Inlhiltnlimin ScCiint hi litticure articles and articles prepared by th" lcarns for 
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the fanning systems page. 

The RbIA.O will aim) wolk with extension specialists in tile development of articles for 
publication iilAlrinwS.. 

1.2.5 A(.JRII.A(-'I'S. (P,) 

OjbP'vo: ,A\rif; s,!are the p, iimary source of agriculitral research inOniiti on for tiheagricultural field staff. The ijcctives are to update all 111oudated crops AgrJiwA&, iprodlice 
new OneS oil tilopiJcS ofi cLrenti concern, ani speed tip [he process of producion. 

Apprpol,-I'): A cmm tee re presening research and extension will b trmed for the 
purpo.e of aial.iiiig ili current :\grif;lct situation idri imlpleneriting tile plans developed. 

1.2.6 1N'Il:NS!()N PLf1.1(CATIONS (J) 

Qbje ,'iv,,: The objective is It( initiate the prodluction of a series of extension leaflets,
panpillliets arid Iiiiiitlins on variomus agricultural topics ihat can be utilized iby ADs orothers interested ill agrculturil pr(iltictioi.
 

, p~ricl: fI".fti', will 
 ctnttiirle in assisting extension and rwse'rrch specialists in 
putblicalm v l . Spcciiists will 1e asked to prepare material in their area of'expertise f'r ptdicatinmi as a lciflet, pamplilet or ItlIletill. 

The RI(CIU .ill i read all publications in the area of' crop proluction ard%,tftcititir 


make , 1lg.etrttr'rlimprVtverncc.
r 

11,2.7 IR.I\ IN! N( i.0)
 

Objcctives: h: ebjcle assis tihe I)AFSTl'rainiing Officer. The primary objective
'1ht l ,
of the lrallinil elf,:t i to inclreae the basic competency levels of specialists aind other 
field servi.ces tAf ill subject matiter all extension mnethdls. If extension specialists are 
to work with iesercicls is peers, their overall competencies should be teonparable.
There it a ned hr a c,,nirnuing in-service training program for all field services staff to 
keep abreast (d ncw dchliirnrls ill aericulttire. 

A\pprolach: The R{('1 stall wkill cttinue to promhote and assist ini arranging for in­
service Anid sholt tWilri lranill " fur c\ltowiori subiect matler specialists (1I). 

The RK('I stlaf will citliUiit) \%mtk s,',it ard advise the National Tr;ining (om ittee 
in the irliplCiiltlilhr it ihe hltn:i Iteril A) iri-srvice training prograi. 

'I" 
field 
The RHV( tall Ii ;',is i mn!crri/ing and conducting in-sCrvice training for ATIP 

stl arn11d i tr 'shlrl trin lraining activities to be funded fromnt Al'P flunds. 

11.2. ")I'RIS ANI) l-ll)l)IY.S OZ)
 

O1 ctive,: A %tclitlflied liiperlv tour or fiheld day is (tle of tile best
n111(1 conducted 
leachin' rnetho,, ;ivmtilile it at!riciuhurai workers. The objectives are to increase tIre 
level f parhicilpuilti ill planncd tiuirs and field days by both research and field services 
staff, and ti iilto,vC tire uiuV;and(1 elfcCtiveness of' tlours an!d field days. 
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Approach: "'he RFIL ) will keep (i'lOs, RA( )s and .)A()s inrfkrmed of* scheduled 
research touts aid field dhyS M cncourage1 attCeiiMcC. lie will in tmn keep researchers 
inforired (o exteision toim, , and held days anid enicouirage researchers to attend. 

The RII) %kill asi iIt ,r,1ni'iig ficld days and tour%at regional A'IP localions. 

11.2.) [ARNIM SYN'I'!'IS W(OIRK I.AISQN (R) 

OQbjvo'ticy: The ohiclivc is to devclop closer tics among the various flarning system
groupis opvrating, in Hotswana mid increase ftheexchange of* information among the 
gri Lti1)1, 

Appnmr)iy: The Rll'.() will coritic to viit the variouS fanning systerms projects to keep
abrat of, activtics arid rsccalch results, lie will also assist innplanning and condiucting
the sermi-annual conifcnce,/wiikshops f'or active farming systems iersonnel. Finally he 
will work closely %,ilhthe farming systems teams and the editor of Agriflcw. on articles 
for publication. 
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CI AII'F+lR 12: A'!'!IP IAIIAI-A!.YF WRQK ! AN, $JoVl',. )X8 --AICI)X 9 

USAIID: J. t mml,Siclt.' (,,, 


(G()11: 	 Ei.+",odiakF~ofla (Agrnomist, DA).t( 
F.+ N1;akhv,'je_ (Ag.rh.'ultural Eco.ntomis;t, D)AR) 

P:V: 	 A. (Caplar (\gricultur,al Economuist) 

12.1 ( A' 'ktVIE.W
 

"T'heA'IIIP 	 ",alialjipye pill, ,I;Is dhiftcd-ail frot carly emphasis (il description anod 
diagns(tic Sttdi,. illthe( li,,tthree years, to a lairger ent,,asis on desin'. atd testing in

the fourth and filth scsoils. ssont
', Ih,cvcr, last a dilthe work planl itrthe coming,
sasill ili]i'ate asight rIevtvscli:1the tre.nd with a t ix of activities ilotti diagnostic stage

to dcsin i t1t1m New, ptentiilv pilrtant are still being identifiedil constraints 
resulting int 	 rin, di.it ,toslc,urk (se, Secn i 12..1 (It Row Planter ('onditiont Survey).

This tnix i d l- iin Itt Ill twiitcest ,Ilewpeople in pleimi I Ass fating
, tih 
systetl" le.ealh ril A P;111ecesr)Iltt" ofrtOw DiAR rtlairistfealr, it is anticipated the
 
program will i titlle. rltItI ioie t'ret ILst.Iarhers wh hlve Started wrlk illthei
, .	 tii 

proIgrarm. 

)esignri ind tti.,t , ,,rk ,.,ll re.,tilt ill i",oisiireI -c,,ril uonlisefl tCit: lio jgis efore thel 
enrd ofI th, pliuc't Ihll ,v -ver,tith+It i ,,<ltk (i..., soii iliiii') itt. just iei: httigareas 
aind l)h, 55ill ho:cIm I1lcltI U \Ilof these arc% %11lv II v t)... : velv useful t..earch atireas, 
a ti ,tue;k i, 'll!. 'Cii ()ilt illv, l.ill ciittriiiiiltt tin th1. t"-,;l ,illsIir tt i if a ihtl tyllyVIII 

Stflling t, Niliilipve ," kcy 5t1c.,rid i,,re;itle i(t i tec earn's a ilityto .ttnidliet 
uscful r';i ;l,.veit tie ,likel ti tlklvev i(iilp ard I, lir plsec't tihat iluthe future, l+rnr 

slh irr i .Ill it. 'tt'd %kih iiidividiil with lower *ic i lllieqalaificatiors, it has 
'.etilp is,, tlii Itlt lviiiiltroi i IAR tiiitside of Maallapyd lrticipate with the

locual '); ! . IC Ri iitI i)'tI.'tutC ' trmifittl.i'. " is l-ritolio,;ii is arlso ctnlsistent '.,'ii
ire cOi.'Cinil t ie NlAialp -l,, :ivild istL:itiint froit te ertic,t o )AR,harnti Ilptiating ill 
regadlc,, itthe tiiit.cation', (f the tesc;ireiier, (itsite. lit litger ma .ageirctrtgrot lp(>usi-,g on .,ltllipe .ink coumld meet iihimtntly with mcci t betweent inernating 
Malal;di;c, rmii Scl,,lh l n til',v , tneOwDARI peiopl ul:i ieh rt 'ilv i ill tll( progrlri
event tihiiii h smic iindriiti;ll. 1tin lI ti.ilitei irly' ot specific issues. 

The Ctirti 4iIlis.i imi1t erl t pl, 11iinI. ltrkage tieie hi s hi lll itt Ilgellr l rrlllly 
proijc't i, tis, tt a ci ilicrent ,,hiol,'.Althotgh I)AR iis been istriuemrnta] inl 
prilrtritiir, l i til tune,, Itl h..it , onilc ustful informatin o (t row laltiniitwiti Irefarmetrls, htii dcih O' )IllI (.;lrI ColliTlC(. by Alll1 . The decistion to co-spornsor 
or facilitate th [ motI tivitire l iicti row planting itas .crrated aI positive sliit of
collaboiatlr]i, am .\ it this,n, Nit 0~:'iilies region. This has lId tomrituch imriproved 
credihilitv ir t , ,
h, pri IInsitll, tire agrietllu: 'iaS,1 theirageigcis e flinId own
roles tio plalv il 

, 
lie collil,,,t clo ,. ( riciisefrl fuirtull been the orgatizationl of ahis 

ftar-irtr trIiliti! ple;r'liml ohIru Vl t lit this foruIm , tirt disrict l),riC.ultllrofficesl 
,Ild tile C",te)Ii specialit, ,Mlperi, ctiities arnd prtote recom entttdations;
AILDIiIP
 
(dfiCtIs p ovidc t:.irlin, li1c Rtul l'ratining Centre provides trainers tnd logistieal

'
Support: miud All (ID.AR) viii: iititilatjou from farirn level testing otin hat makes 
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the 'package succeed' or fail. ApiP is also involvedic altinimpctzissriet of tile
promntdonal campaign and in problem ldciltificatiop-and training follow-ups to ile farmer 

"'"~participants. :Feedback fromn this workV ctn be' used wodesign, tlhe research program. It yj''
shOLuld be noted. that several items on'the proposed work plan do relate co row planting, 2~j 

Thu, key to the rescarch-extzension' linkcage, is',nhat thie'areas of collaboration 'are largely
ixt2 sohed an h activities have been relivly.focused onl a major theme. It is the 

heme iarcas could include. rainfall runof 

~the Tarming syrstem (imiproved donkey har.S~),call be redlj'rn'odwti'~
 

~o 	 maY~nageent sy'stems, or soil 'buildingi<''V' 

Amjor. thei'nes such' as row plantling. 	 j; '" 
Its also noteworthy that several themes. in tile rsearchv'agenda involve atnumber of 

2research~ and/or' extension activities -- for exam~ple the. row planting >work, the, soil 
, 

building agrono~mic trial coupled 'with the inventory suvyyand, tileV fodder economic 
' 

Sresearch coupled with the two extuion programs., Even -wherei description 'and
'diagnostic stage work" is beginning, current in~vestigations are bilidinig on revious '7i1 
based on'+results from high potential, site developments of~the past two yeairs,~ 

12.2 CROPPING SYSTEMS' 

12.2.1 SORGHdUMMEON-MIX SJ1D 

Q.bcgxdxy To assess the .impact .of thle traditional meclon component in 'the
sorghumn/melon mix, on tile sorghurri enterprise. An impact assessmlent will be made on­
yield, weed control and weeding,~and soil moisture. j 

1u~j~kiJ~~n:This season will provide a"second year's data 'to. this 'diagnostic study:Previous indications, from an above average rainfall .seaso~n, are that sorghum yields are,"not significantly'affected by concurrent melon productio. ',Soil moisture aind .weeding,;. 
were not measured in the first season. , -~.9 

P~ah h approach w~ill involve a~randomized comnplete'block design (RCBD) aind9	

regression' analysis.' The same 12 farners'recruited for this trial in"1987-1988 will again'

be, requested 'to put this simple .comparison,~ Treatments ar~e 6kg sorghum seed
.in' 

broadcast/hccare'compared with'the same seeding rate of sorghum mixted, by the'fanner,4 '9
-~ 

with;'melon seed' 'at a raite thle fanner chooses.~'The levelsof so6rghium and melon~.
populations 'are measured at harvest, "Inter-relationships are deermiined oil bothV the' plot 
9and, two m~eer squarei qjudrats within the plot, Gravimctric' mioisture' sampls'. 

9~' 

taken from. under; the' sole sorghum an~d 'crop. mixturiecanopies dulln bcropping""V~ 
season, " '9 

12.22 EVALUATION-OP AGROPOQRESTRY IMPROVEMENT POTENTIAL K~ 
, ~ c im The objectives of this~ survey are'to: 

(a) Ascertain hlow indigenous trees are Wngid n village and lands aireas throughow'' 
B~otswana,'I"-	

,'' 

(b).. Assess farmer attitudes about the various uses or, drcs and other %vo~d) specie,e"'' 4.' 
(c,Assist I n identifying inicrv~ntion~points' for practices such as woodland

.'minagement, fruit tree eslahlishment, and agro.forestry. 4 ' 4V~(,9.'j"' 

9~p';999.9..~9.9983 -~V99V.' 
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Juslifiain Although ear SACC fffd:Botswan, Rnewablc. EnlergyP Tearni(B3RET~
rrts' haveocumnted trnsin iintional tree usa'ge, severaI quwion concerning tree~ 

bckground from hlcic o dinie future extension and oi-fateing pogrms 

6plai owyigan explrty survey~in he Mvahalapyec ara duing(lie 1987/1988
Season~l an itfan dt$eicnnivwsn'is questionnaire&was presented to 'i& .~~~d 
the Porestry Associtio9 n or Btswanjai ;(FAl3)jand 4dwscsdammong'ATIPI tcarni members,
FAB,, is keen, for sch a study' Iop, cnderi'aken, while eiivuiil.:ArltJP ii menibersihave 

~ai biiscd rco esnt s '_ Tiifr 4scoddato uvy will- be&'coinjpi6ted 
rllo*wing. sleto of ~auiiapling,; the, surve, iii. its final form;i' will be

admniterd n allATIP villages, includinig thiose in TutumDistrit~~j~,i 

12.2.3 PHO-1SPHATE FRTILIZER AND UTILIZATION STUDY OF DOLICFIOS~ 

QW ulyu: The objectuives of the RM17I trial are to:~ 
4 ,.~ 	 j

(a), 'est the response of Dolichos lab-lab hay yield to phosphate~ fertilizer applications. 
(b), Work with on.going ALDEP andDAPS snijll~sokreigporis 

Jusifiatin:Response to phosphate, fertilizer in.a-wet year -was favorable.~ IHay yieldand fentilizr. responses~have be more probl nitic>Vi6dry eas 1n all asctzrs 
analysisis difficult because of the variable value associated with a'unitof the haiy crop,
The ALDEP Fodder Program has indicated that, assmnofposphate respons o 
more season would providc: useful information , ~ i
 

Previous ATIP research and ALDEP demonstration~efot aeidcte ht-i~el
 
Sseasons, a favorable fodder.crop production potential eistgiiin h24s~aa.:',Ai6il6Wiin~g

farmers who have suffered through repeated drought seasons~have indicated 'a 'willin~gness 

444 to~participate in on-farm, testing of several forage 4varieties,~ under various 4productionP+
3) 	 strateis Farmers have' aso' indicated 'a desire' to learn lore abui'foddr6j

utilizatio~n, . 4~' '4 ~ 

bi, conjunction w*ith ALDEP 4and smiall s~tock regional4 officers, ATJP is~ in a pivotill
)osition, to provide. the on-farm component to fodder crop testing,' particululI wher
Soclo-economlc assessnments are'required,'~~ 

APVX.Q1Lch;4 The4 approach for assessing''fodder crop production and uhifii1tionh will be,
multidimensional, incorporatinig a forage trial, a sniall stck re~fedilng study, and apniysis
ofta crop residue sunrey 4,1 4 j 

" 

.. 44 

~The forage 4study-,will be implemented, atfive. sites into ilge Miw and
 
M~akoro). -On two sites, ALDEP/ATIP.wiI 4 superinpog 'phosphate fertilzr conp'risoiis


44under, an,,RMFI 'format. The remaininghsites will also be runin, tlic RM Irnode,':Thie

RegionaL.Small Stock Officer- will work throiigh farer grovips consisting of~the Ien triai
 
farnmers and 'other farticrs4'who w4ill bew roi seed',b 'ALD'1P, The sma11l
 

'4' 4~stock officer will nssist them in,,devising tiIlzaion sWtrateges 4~ 4 4 

'~4A cr~op residue~survey, ~dministered anid CIadibe villag~es during' Augusa in Mookane 
,988, will be anialyzed in order to provide furth~er Inights1into fodder cropi potential In' 
te central r~egion, >~ 4~~4.. .4 

'44 ~ 	 4 4 . 
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12.3~ CQIN4DT 

12,11ITY QWPE VAREDITX3-3 

1e stC 4~~N0 co1-q-,nwyncy.edofr-i~f4-~dgil-, 
.- - -

C. 4, 

Il copaporma4,eeanal ietfc e ul n rpe 
purpose,-,vaite hc a prom elOnsaio bu re ie n mc mp is s 

sequence, TNT-ORML reteserhr wil chrateiz oo-~~.,. ER 

varetis wichhvepurpose perfoomped a hkew, dr-toubht resirctn fruducomariosYbicoewiescl rees re-farmh wthsinSlis eeddt ulf evrlvrea 
" 

Justhificaton Edciristc opnf diseast isBonswand gainndugh r inednrapncrosuha 

Groudugrow li),toghaapeconditions,osmiai dosnt uriesvr
 

Approach:~ Six~ farmerswilli test the goundnu varieties in the RMFI mode. Two sites~<
per~§farm will be identifed by researchersso, that plantings are impleenpted along a topo­
sequence;fr~omRpanMightrsoarhs werillohaae.e~eAp-s~f 
 ~ 

MahaaJ.ci2i. Thelobjectiventiso comparsie a newdroughte ursitng graondthry~ -- >­

oppdrtuitdy forcoeeoii n retesea) aitd othler DA -rinna stf,,rgoaALFP endeml ris of doh I Is,borseana an[rp,4mthat triuhestacvaret~ssntadv ispo'~ea'herssac i nreas terves~,anddsusognrated fotrilslie thiouh 
. 

adapted to vean conrtins drobesolnot ,sudiesbeing~rudonghtinatlculeelythg ln oultos,'­

entln inper far wilrbes ithby researcer t htioplnStin 3.. or p-a ipmetidreorgt. '-­

12.4, TROAWANILATNEY ATI~ 

ould andon~ seeV sTe thativ easilys acesbe rowain ersrcurrsentayv o feby.,'~­
'~ Iihaapcara: Al retens tal st~~il eImlmet&~sig trctran ohr85'­



farmer and to determine howthis condio Is,affected by use and care of he maochine 
any th valbliyo pr pats and rpair facliies.?~b 

JuiifcatoJ: revious wor with 4farmers owning ro plntrsha sown thatc many~
parts re, not orking corectly (i, ferdie hroppers, seed metering

plats),MO (A.DE) i~maig a large Invecstment o supplyaro lanters to farmes,­
butot nogh sknown- about; deterioration of th planteri o ,abot wliit, type4 ,of' 

adWie/traigalhou d-ii-'ivptoprtetlc-frn~'.ad - o~riets- vcterjt,-"Thtsurvey si6uldfalso rvd infornio n theconsitraints" finiosed- by the lack~of pame
parsor ualified rpaimn,-.4 -,~ 

Apm he4 credibility of his atctivity~ Will 4be ~rat~ 4 ffeced by the design of the 
44questioninire the sample1Q sunved,-and the participants in4 the dein of 4 the study, ATIP

Swill cvtlit inerest inDAPS' kDEP:,MDU- auid"RIIC hAr ial g~~ i h6~~ 
,paticpa ngf intedeig Othssurvey.~ Early,,consultations .;are probab Y more' benfcia r han 'kin 'forcomments on~a, prepa ed~docunient, The "sample, choseni forsuch:a dy' vill need to gobeyond~the 'ATIP yllages d 'FzIs&ui n tah Iea~el a"a. 

farmers in'these'vilagesrow plant, inhd'iiost planters hiive ben recently obtained, Othersl: -
444 

villages, even in the Central4 Agriculiturl Rein ae longer4 row plantingtraditifon, 

12,43 CIILTTVTOR EVALUJATION TRIAL 

- QWjih s: The objectives of thivs1 th-ial are to: i­. 

(a.Cmae h peration of 'different cultivatrs that ar uretyavialeo r 
under test44on-farnm, -

4 ~~(b),, '-Assess weed levels onIrow planted 4field jbef~rc and af'ter inter-row cultvton to 
measure relative effectiveness, - :--~-~ 

-- flo" Wihte urn emphasis on earlyplowing and rowplanting,Aiw'ed control
cA n be44a major issue, GOood inter-row cultivation', is ,considered xr-itlcali 1 e. Mahon
cultlvator appears, to be, effective for weed. control but. is 'somewha~t heiivy anzd a little 

44 difficult to, manage' if rowplanting~ is irregular, Lighter, moire maneuverable cultivators-~ 
~> may> do a better job, K~'--44-T-

Ajpjr :h "Tis rial4 will be' similar :to th~at, 6oducted4 last seasoni atKany,~' I4t'-is
hypothesized that'4different cultivators will performn differently in~terms of ease and speed
of operation -and In terms of 4cfcctiveness:,on weed&control.', The>AD will _dentify
farhmers 'who4 have pirevliously -row4 planted' and would' be willing~ to test t.different44> 

44 ultivators.< A type ofnobile urti-with several cultivators w~ilL be brought to the field for 
~use on long field sections. ­ 44444444 

Apprach:If possible Five to seven farmers will1 be selected on different-~soils in
Makwate. The cultivators to,be eteje'at>4the RMFIlee will be the Mahon-7, thene 
Maun Implemnent'developed by, the MDP, andthUntr4. -- " 4­

124. I'4nTLZRR ROW 

-- ' 4'obJectlvc* is to compare, uinder row p~anting,4 sorghum grain 91el repose61 bade 2,3 fertilize at two rates, and farmer assessment***of iW th 
?~broadcast 'application. > 4 > ~ ~ 4 

'.ujt(1al~m !Tis trl4is~designe& to, support the p~romotion of row"t 
(2132) has been generally4 ti#llable Inrecent y~ears throg teIintroduction of~ the-ARA 
L ' planig,g FAertlizer 

4 44 
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sceme. Soiie~farmers h~ave been broadcasting the fertiizer, but there is an) interest
~among row' plJanting farmecrs to know ..more ablout applying the fertilizer $with- the planter.
ITtshould: be, nite,1th t repne to'ph1sphate ferilizer w$ere not, relialIe, or substantiai <l~enough, evnow deiint sols, in the USk until, fairly precise ibandlig m eos~wreem..loyegd,. Th11e former CARO (Dr, w.,'S;ewazI Joahcs) suggested lthat ai phosphate 
~13~ 

re1~ a'piil ,:much, bclw, the standard 20 units P/ha(g, ui Ph)stokp v asmcas7'ectof the 20 units P res ,ns,'whateverta.od~ 

ApLul A rag fsiswll'~osd d(both' lgh and hav),' One row plnd >farmer using .a tractor, d~i&r''patn~a r onig .a'nimal, tracin~l~ 
recruited for each of three vilage areas,' The' tiials will be at 'the'RMFIlvladRBanalysis will be used. 

"'~"P'ec~ndRID 

There will be four treatments as follows. ~
 

~(a) A control -- row planted without fertilizer' :A'(b). Banded -- 2,3.2 equivalent to 6units P/ha plus 'LAN,
(c), Banded -2.3.2 equivalent to 20 units'P/ha
(d). Broadcast - 2.3.2 equivalent to 20 units P/ha J 
Dr N.Persaud will ,work with ATIP Mahalapye in desipi and im lernenting ''"'ie 

wl ohADssielp1:eslsAaca~in targeting -where necessary *?extensionAs tefedsdb recommendations~to 'specific i
solconditions. 

'"~ ' 

12451 MANURE RlSOU C17 ASSESSMENT STUDY 

Qkjiy-c.: The objective is to assess the 'availability or kraai 'manure and farmers 'perceptions of its use. >, 

&9fiflkailg: A successful recommendation on the use of kraal .manure not only deends~."'''on achieving technical and' economical responses at the plot level,A but also on whether" manure Is available, and on farmers' perceptions about ,the use of~manure. Pro'ct'~<2experience with using manure in the fields indicated the, possibility "of,major logisticaland labor problems for many, if not most farmcers. - ~ ,,' 

APPM1~h: A suvywill be undertaken on the availa'ility, of 'mainure, transport, labor,. '" 
andintretsn he eserc ara.Aerial photos will be utsed to, eval~uate: distances of
fields from kraals. Also the quantity of manure in'selected kraals will' be estimated, ~~
 

.~,12.5.2EVALUATION6LMA EAPPLICATION "." 

QIcnctniu..The objectives of this study areto: 
(a), Assess yield differences between kraal manure and two controls; N:an 'Pfertilizer and no fertilizer. '-~ 

N, 

(), :Assess the residual effect or kraal mianure through yield,.(c). Assess the interaction of manure benefit With season.~''~"d)..'(~' 'Assess the change in effect of'manure application 4witcr moving fromn upland to6"' 
'"""'<O~ lower slopes in a topo-sequence, 4~ 4 ~4V4~; 

JuLisiiin Most soils ont farmers' fields are deficient In4 nutrients.4 Although fertilizrs 
4'N" "N" '' N N ~ ,''N, '4 4. ~A4 

"N '<8""> 



are: ailable a copcrativs or BnAi,~farmers don't buy. hem hsti e
lookfig amanureas an oion foradding n uins to te soil, ukdniyiieytdect-eaic wh~ile watr cotn wil in~rese, The . uestions 'relate~to the use of an alreadydesign~ed kcraal, manure rcmedto, nwih)ndtps stebnftms,reliable? Acos seasons, howe libl Is~Liheresponsuep

rec~edmaii j~r~ ~SrelC :considering bohara that have 
reeiedmauru't ieor ta sasn ndara tatreeie manure one season back? 

ApiIuj:Thi wil .VRF(We.a miulti.5cason trial~with a limited number of farmners onVrepresenttive soil types.-I -poible"difent'soils 'situated in'a'topo-sequenCe Will bInvestigated,~ hReswill be soils in the" upper,, middle and',well: drained lower parts'lof the'il 'lps -S ites w~i thifInthe~vl11kge wvill be selected" In6nsullwtlon wt)h thew Farm~er's 

armThre wllbe- selected per ATIP vilage. The treantsnwil be as follows: 

(a). Control-

(b). Twelve tons/ha4 kraal manure, every second year beginning year one 

'4
 

(c. Twelvc tonsI~ia kraal manure every second year ~beinning 4year two
(d)(dTwenty units P/ha plus 60Kg ILAN/ba every year 

A tadadi'c dtacoletinsystem wil~e used while the design will be RCBD4­

125.3 EVALI4TION OF RUNF MAAGMENT SYSTEMS ThIAL~ 
notcoes)l

poUCtion oucms4sv'a off management systems, Produtiton outcomes can be 
rod -several run 

(~evaluated both 'agronomically and ccinomically. 4 A 

Lifalnw: . Observations 'on.'rainfijil runoff. and ther potential forl inrae atr trgin many soil profiles indicatcs that~ylelds .could, be. dramatically-raised in drou fit with 
-effective-Ccontrol' of~runoff.,K;Permanent 2urictures <4andr tilla c systems c-an'Iboth be 

" 

employed to', reduce runoff Peranent srctures'. ay ..a-in n adatg oe 
d~aesystems in that they do not need to be re-impIeniented~eVCryrS~ason duigthe-­botleecktilag-panting perod. -A benerit/cost assessmenitof such system's is reqireA, 

4 2> A ,second season of~testing ,for runoff coto sses i eure.Ls sao; wt t 
4~ligherh than npormal 4rainfall produced no me~asurable agronomic' dffereces W een 

24 2systems tested. : If owever, several desigh problems',wer' 1detlled. 
th~e 

T-hese hIclidc, the '4 
-4 4~4need for >bettor control. of~plant, populatioins. nd ,plant 'placemenct Inpsytemsiwith mlIo2 
- 4e44 roceiat~ effccts~and 4mobre attetorvpeed~s' b paid. to plowing pai , 

2 M' in systems ',because "water readily.. moves~aoTe lvn lines, j. The most~lortaindesgnproblem

block. Storm pirotection Is w'blreds candworithhese
 
imp is relaed to flodhater: froizi'bt the field or above, th0trial 

efoiritialloys 
4rdisc 'sed In Sectio 12,54.4,~~ 

'IestingT of,the redesigned systems is required, T'esting in aother raill,> patterni Is-alsoAIlmportant.')~'-

A4- Lr:Six treatments wil,be copaed Tese include fur~r lastse n ehch
wllbe placed. on 'precisely thesaiie jplot areas as before, ,'ese4 four hticlde ,ltge' 

plwlij ouleiowing, strip cutiato and level t>etcin Al oswl' e 
Sdithseo ur treatments iire a'itssive ridge and furro -sse tagdsge oComltly~clittlintte runoff and-optimize water co'knc rin , patpaeet Ti 

A ~ ~~~>' 88 



IAeg a raaiTre 'parilers~but will b--.constructed by etSCA Ln

and Watera Pojec ng and elsewhere in_ n ateptt asses grain~
'anagemnieti a Shoslh opy~ all and soil profie factors as va Usb

Mahon~6ulizaa for iei de miakn wilalobeealaed, Tied uidges are, achivd
P,"with i~eeunit groudu hlig A{~LDcj& stafhe rpecaomne thsoe
 antli reuti soil sliaping lo~ ob bstthae oprto aoioduse~cA 	 hi o 

nhe Land and Water, M aaement Proj~ectwill coninue to moit~or soil moisture on these 

cbn 	 ib~wi hueojectiven to~implement and evaluate s .~pletofl-deonportions, of fields above:e~Tiia dang floeff~mialge~~til(e 

Lvfcdn o'fed wilarge upland .6tersheds, water control structures thatprvetflodn wul:be of value. At- istie24 hou ranal7>.t' mreta
65msexecedi'70 pretof, all seiosfrfri-i h'Nhllv a
Flooding has Jhen observed as amaijor pr-oblem on many; fields inwboth droughtiand wet
Syears anidfarmiers indicate that thisl a sciu problem 

UApoach: Te approach! involve the construction of a massive-graded 'bund''atthupslopc 1jisicle 'a~ field,, ,By 'taking soil from thle upslope side, a diversion drainage ,channel is'created. Construction will be Twith a -tractor an4~i'rvdd by DAR.>

Belo~w the bund, smaller~contoured' ridges wille spaced Iat 15-20m intervals creating~ a
series of~evcl terraces. .These will be placed ,on Cri~fields,' Two of -these fields are
 

Slighter: tetue with 12 to 	20 pecn lpad toare heavier tetled wth lsslo e, cra 1 2 pretsopa w etr ls 

12.6. I EVALUATIONOF..RQT6RY'INJEQTlON PLANTERaaa 

Qjtd 	 :Objectives of thcRMFIealaio r to: - - - -­

(,) 	 TestIlie operation of thle impiroved injectioni planter~currently under manufacture 
at RIIC. ~a ~ ~ .~ 

sb. heopeato light and heavy texture soils, and over cloddy and Finea~s'Evled ave 

,a(c),aiaMcjsurccropping outcomnes , l a , ' 

1Ul1I~laThe rotairy injection planter ,wasaoniginally luentiiid a~sa technology whichcould 	give, farmers-more confrol', ver row planting, operations. ,Becauseait is designed tobe pushed orpulled'by humaitns, reliance onaaia td#6~~pow r:~ foratimely ~ a'a
aa'on anml draf anrc~'planting is effectivelyeliminated. , Srow 	

.~ ,, ~ a'a',aa 

~''Last season, several design an~d manufac~uring Rafilts. were identified" witha locallyp~rod uced 	 models.,I Corrections, must~be tteed.'ad 7This 'plainter was original]), designed forno-il plntngbit otavailable on how well' iwillado on poor seed beds ~a~aifomatonis

in'jj~Botswana. 'PreviousV i also indicated' that th&'planterdoes,,,much
'fu' ady'year, 

onaetesaya rae tan on llavier texture~d soils. This 'should be tested.'' a 

-qhA mal goup 	ofC farmers will test th lne' c-frnne ne various 
- a,,a~j)~'Ka,,,aaaa ~ a a 89-' a a 4 a a ' - 'a ' 



soil types anrd conditions (e.g., differing soil moisture and clod size conditions), in the 
RMFI 1 mode. First hand subjective assessnern is important. These farmers may be
previous users of the 'unimnproved' injection plai,,er tested during the 1987/1988 season. 
To locate fields that would permit poor versus gcx(d seedked conditions, farmers who are 
pluwing early in order to row plant will be contacted. 

SoniL testing will also be carried out at the IMFI level (see Section 13.4.2). 

12.6.2 1 VALUAIION OF,IMIPROVtI))ONK!.Y iHARNESS 

Qbjc:oivc,: The objective is to evaliate the Kenya donkey harnesses under farmer 
conditions. 

jLsili
' tJicri : Previous ATIP research conducted with the improved Kenyan donkey
harness indicate a problem with the hmnic strap which has now been strengthened. Tests 
undertaken by RIIC indicated increased efficiency of do',keys using the harnesses. 

AppQ Ic.Th: l:irrnesses will be given to ;iselected group who, this seasont, plan to plow,
plant ard /or inter-row cultivate with their donkeys. Throughout the season, researchers
will observe the harness in use, and farmers will he info.oially surveyed as to their 
opinions. 

12.3.3 'VA .UATION OF (;IROUNDN T PLANTER 

Qbjcetive: 'lo assess the performance of at planter especially designed for ,,roundnuts. 

liol:
jtlific.' Because grouidnuts are a soft seed prone to cracking and most planters
currently used in Botswana were nct originally designed for oblong seeds, the need ft.­
an appropriatc planter is evident. Selbele researchers have identified a planter 1,hich may
solve the sccd cracking problem. lowever, on-farm comparisons with common planters
currently used by farners are necessary in order to test the new pllanter's relative 
per ormancc ard assess its potentia l in the fan system. 

pproach: One groundnut planter will be compared with the ScIele Standard and RctaryInjection Planter at two sites. Performance measures will include agrornomic responses,
such as stand and yield, and technical assessments of handling. 

12.7 1lOt.JS-I 11.1)_CIRCIJMSTAN-.S 

12.7.1 COQtPHATIN(; FARMIRS S'UI)Y 

Qbj>cclinves: The obiectives of this RNiRI descriptive and diagnostic study would be to: 

(a). Identify changes overtire inthe farming system.
(b). Provide a whole f. rmiproliiction assessment with which to compare specific trial 

or irnterveniioi results. 

juvtificalion: "Thi,; is tic same isgivcn ini Section 13.6.1. 

Appr ;ich: A single visit survey will be administered to approximately 3(0 core farms per 
season, but with the flexibility to add additional farms if research activities on those 
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famis requires a whole farmiproduction assessment. 

12.8 ENVMRONMENTAL )MQNl i , 

1 8.1 RAINFAI 1 AND ,IMPiRAIVR ! MOItOR.NG 

QL)j~civ:: The objective of this RMRI study is to measur- rainfall and temperature for 
all research sites. 

I lTiittj:qj Large temporal and spatial variation in rainfall a:.d temperature accounts 
for a large part of the variation in agricultural production. F.om a research peispective, 
not only :,hould the effect of these climatic factorr be measured, but different 
technologies must be evalated on the basis of how well they do under different climatic 
situations. 

ApproQ!(:'t!: Approximtely 4( rain gauges are distribued throughout three res,-:ch areas. 
,l ,t of these have been in place since tile beginning of the season. Ii many cases, 

im,+ than one nicighlbor participating with the project are grouped with a single gauge 
re The dist,'ibition of rain gauges will be tudied during tthis season and 
rtT, ,,nirg of some gauges may be i.iade. A single maximum mie mum thermometerfineach village area. 

12.8.2 1,AINFAI., RUNOFF MIFASRMIFNT 'ISTUDY 

A)jcctiv(,: This is an RMRI descriptive/diagnostic study to define relationships between 
rainf .11,soil t)eC, slope, lind Use, aId rLnlof[. 

jUotifict!i0n: )itmtaon cxpectcd ninoff in the traditional lands area are not available for
Bots,',anit. Such daita are useful in designing or evaluating the potential of runoff 
Illvagelient structur s or systems for agricultural purposes. 

Approch: "lhrce hundced plots of 50m by l(Xlm were built last season in one field of
the Shoshong area. I.and use pattern~s in ,ihe plots are: uncleared bush, cleared fallow, 
and cultivatil. Rilioff and soil moisture will be monitored with automatic flow 
recorders and ntiltron proh,2 readin -s. This study site is one of several directed by the 
hydrologist of the La.ad and Witter Management Project. 

Stream flow for importart flows in the lands area wil: also be calculated using the 
Iilinning C(l tiot 

12.9 MFTIODIY)IKy 
12.9.1 STANI)ARDIZATION OF MFASUREMI-NT ,NITS 

Objectjvi: The objective is to standardize wcilgIi s for more accurate local pricing, 
especially of high-valluc crops sold i,, small tuantities, 

JIstific,;tiom: Precise econlonic vltiation of crops is Ctontingent on 11ccUratc local prices.
Yet, high-v;lle clop sccd and urain is often traded in small tluanilies, making weight
conversiiorns to _oiioinl units ilifficilt. If units are standardized, thern more accurate 
conversioii, ;it possible. 

Approiach: A'IIP rcscarch villages will be surveyed in order to assess how certain crops 
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aie sold. The measurement unis will then be weighed for each crop and conversions to 
standard measuring units (kgs.) will be estimated 

12.9.2 	 R.SIARC. QUl' N!!'7!'' l¢)OlO! Y 

Qbjsi;j.yv: The objective is to iterate on previous group niethodology and set a
framework for the Mahalapye team's use of fanner groups during the coming season. 

.u.ft1iikjuQn: As previous ATIP work and studies have shown, use of groups is aneffective strategy for trials management and dissemination. The group strategy facilitates 
message delivery, and allows for immediate farmer interaction on poin!s of mutual 
interest. Group formats also utilize research resources more efficiently. 

Stages 	 throughout the season may be reached when farmer groups no longer contribute to 
the efficient use of research resources, and continued meetings for the sake of group
cohesion inhibit trials progress. Therefore, it is important to identify how groups can be 
structured so that this point of diminishing returns is never reached. 

Appr9onl: As soon as the trials program is decided upon, field enumerators will attend a comprehensive trials training session(s). During November and December, general
fanner group meetings will be held in each village for FMFI trials management purposes.
Each field enumerator will then be responsible for visiting farmers individually during the 
implementation process to ensure that mistakes are minimized. 

Beginning with tIle month of January, group neetings will be held in each village, but
these will resemble mini-farmer field days, tnore than structured meetings. All ATIP 
staff wll be encouraged to attend the meetings cur field days, as general faromer
problems and successes, both specific and non-specific to trials work, will be discussed 
and observed. 'Niis mecting fornmat will continue throughout the season. Sebele 
researchers and area extension agents will be encouraged to attend selected meetings. 

12.10 Th .R FiS$IQNA I J].jF 

12.10.1 lINKA(IIKS W!II FARINI-RS 

This will be accomplished in tIe following Ways: 

(a). 	 Comit'nue fanner research groups for the purpose of FMFI trial tmanagement and 
technu)logy assessment. 

(b). 	 Increase farmcrlparticipation in technology screening and design turough the use 
of farmer assessment groups ini RMRI li,'.d and water m.,nagement work. 

(c). 	 Increase farmer particip:tion il RMFI testing of farm equipment. 

(d). 	 Give annual rcscarch rtmprrt oillAIIP activities at kgotla meeting in each ATIP 
village. 

(e). 	 Modify th. format uised for farmer field days to increasc the focus and number of 
field (lays, amd to increasC focus on farmer related is,:aes by limiting participation
of extension and research staff. 
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12.10.2 J1NMAEi_$W'jWl ON-STATION RFSEARC! 

Linkages will tm:maimaine or improved by: 

(a). 	 Providing on-farm research support/feedback to :ommodity programs such as 
cowpea, groundut, sorghum, and FMDU research. 

(b). 	 Providing on-farn research working groups based on themes.research input ir.to 

(c). 	 Providing on-faun research management for locations of the National Tillage 
Trial.
 

(d). 	 Providing on-fann research support and management for technology screening
related o land and water managcnment. 

(e). 	 Providing on-fann research sites and historical yield data, by rainfall by land type
by management analyses, for further technology research. 

VH'ITHJ12.10.3 1] NKAGNS)W IEXTFNSIQN 

Different types af activities that could play a pan in future fonal linkages between 
research and extension at the regional level will be investigated. These activities all 
constitute dissemination forums for recommendations but they can also provide
inforiniion, through research-extension-fiirmer interaction, feeding back into the research 
program.
 

(a). 	 Macheneng Agricullural District. Promotion of a basic row planting package
will take place. Three main sub-activities are involved; farmer training on row 
planting, an assessmnt study on the impact of the training, and visits to the farns 
of the trainees to provide training follow-up and identify prob!em areas. 

(b). 	 Nilahalapye West Agricultural District. A contest will be organized focussing 
on row planting and inter-row cultivation that promotes thc basic row planting 
package to the local fanning community. 

(c). 	 Palapye )evelopment TrustllPalpye Agricultural District. Working through
the PIDT Tswapong i lills extension program, fanner training on row planting and 
follow-up using a participants group foniat will b. used. An impact assessment 
study along with follow-up visits similar to those employed in the Macheneng 
District will also be unde -taken. 

In addition to lie training and folow-up work focuscd specifically on a row 
planting packagt, another dissemination fontml with a general technology focus 
will also be testtd. "technology options testing" last seasonThlte "irocedure tested 
at Mapoka village in North- :ast District will be ested with farmer groups 
organized and ld by Palapyc I)ev.lopmint Trust Al) staff. 

Other linkages with extension will involve: 

(a). 	 Crop Production Officer direct involvement in the te;m's trial program. Two to 
four CPOs could he involved. 

(b). eqtmcsting Al)s in tie research villages to participate in farmer groups and 
review other trial activities. 
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(c). Providing a research component to 
DAFS' small stock feeding program. 

ALDEP's fodder producticn prograrlm and to 

(d). Involving other DAFS staff in the viliage based research 
plans, review of trial results, etc.). 

program (review of work 

(e). Preparing articles on ATIP activities for extension publications. 

(f). ATIP Technical Officers attending DAFS 
three Districts to discuss ATIP activities. 

Monthly Management Meetings in 

12.10.4 LINKAGES_W!TIllPOlICYJ/'PLANNrN 

Documentation of Mahalapye data sets will be undertaken and duplicate sets will be sent 
to Sebele. 
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CIIAIT'R 13: A'l'lP. FRANCIST'OWN WORK PLAN,S:..'l'. 11) -. AUG 198. 

USAII): G. I lkinrich (Agronomist) 
T. Thedford (Animal Scientist)
F. Worman (Agricultural lEconomist) 

011: S. Masikara (Agronomist, DAR) 
C. "l'ibome (Agricultural Economist, DPS) 

13.1 QVLR;YJIU W 

The ATIP Frtncistown tean collected muich descriptive teclnical and scio-economic 
data during tile two work. At the beginning of the third year, the teanfirst years of its 
shifted its emphasis away from descriptive/diagnostic research, except for analyzing
existing data, and placed more emphasis on design/testing research. The team plans to 
continue the same hasic research ihrust during the 1988-1989 year. Mote emphasis will
be placcd on preparation of materials covering technologies which aiL- provisionally ready
for dissemination. Ih addition databases created over the last five years will be 
documentecd, and the process of obtaining closure on several areas of research will be
initiated. The entire team wil participate in the drafting of a "Fanning Systemrs
I landh(k for Lotsvara." For continuity, most research activities will continue to he 
l0C'ated in the villages of NbatobNr, Marapong, and Mathangwane.
The primary thrust f tile A'lIPL rancis:own team will cofitinuC to be an integrated 
progr;am t stly specific intcrventions from the technical and cconomic standpoint inorder to ficiliatc coripirison,, be:twcen interventions. lecause of the desirability of 
Identifying s, irltevenitions in this area, the team will emphasize thepecific for promotion
col!cctimi ot plot level technical and econonric data, as a balsis for developing budgets on 
different ,v,,tcm or Iri~il,, so that comparative analysis can be made. Thus the team will 
cucCniatuc MI W.y-,Cl testing, o:al dissemination activities, ard rely on short-tenn 
comullancic,, and reseach some of hasicstation bacd I()resolve tile more technical 
diagnotic '11d uieiin questioln.. 

Vitlhin di, lrintc;elrk, \peciic discipline,, will have different, but interlinked Iouses: 

Agronomy: hi the I -XI ,)X) ,,caon,tie f(hus of the agronomy research il 'l'ttume 
*riciulttirml will siC primary ThatA , I)i',tr't Cp;mih M tire issues as last season. is, it 

wl continuC to focu', on11watcr conervation and irnltrovtd tillage/platiting systems, with 
sme additionll w ik ot reulcirig the risk of total crop failure. lihe approach for tile 
litter .,ill thiitrttih crop Further,be improved systetns. examinatiotn of the polential of 
useful (1i rit rlu.'ICr) ilterv -- ions will be continued through ftnner group activities. 
Slight Cepani ii ill O, mre; will be_used to strengthen tics with the extensiotn service. 
Ili1hlights (il tiw ycar',, resoi.rch program include: 

(a). A , Caliltiom clitble M1)P) systets testlrr e sc;llc o)Ithree pllowing to the 
plIaticality ;Irodpoliralultv I of ), it tmlt' whole farim level; 

(b). [nrrcre,,cd %%(rk ithm elfcctivc, ea'y use, hand row to assist, to tu(xlified planter 
non draiiit p crwnrers arid others with timely mov planting, ani resting of two 
ligh: weighl irrter rw Cltivators toiassist with more ticly weetding;

(c). Fxaritnon (11 mdohticd croippirg sysrems to reduce the risks of total crop 
failure; :mid 
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(d). 	 Expanded collaboration with extension in the area of technology testing, 
adaptation and dis;semination through woik with two farmer groups in the 
Communal First l)evelopment Area, NE District. (Extension takes the lead role in 
this work.) 

Anrni~iL~rQdti_1Q!: Work will continue in collaboration with the socio-economists and 
agronomists at ATIP Francistown and Mahalapye, the livestock extension personnel, the 
personnel at the Na: onal Veteriiiary Laboratory, and the Francistown Veterinary Services 
Division with the objectives of improving animal traction efficiency and livestock 
production, with emphasis on smallstock. 

Descriptive work will continue on the identification of production parameters of goats in 
the smallholder sector. The focus -)f the testing stage will center on the management 
systems for goats, purpse grown fodder and its intensive usage, and improved donkey
harnesses. In the dissemination stage, emphasis will continue on the introduction of 
fodder crops into the farming system and harvesting, and storing crop residues for 
feeding during the latter part of the dry season. 

F _,ni nt:The 1988-1989 season will mark the beginning of localization for the 
farm management section, with many of the trial related activities supervised by the 
Motswana agriculzural economist assigned to the team. Activities will be in five major 
areas. 

(a). 	 There will be the analysis and documentation of descriptive/diagnostic data 
already collected, and the integration of this data with technical data in order to 
provide as much comparative informatioi -for analyzing trials and different 
propcsed interventions as is possible. 

(b). 	 A major priority for 1988-1989 will be the continued collaboration in the 
agrononty and animal prxluction trials to collect data and to provide an economic 
analysis of the trials. The proposed interientions will be analyzed in terms of 
their economic feasibility when compared with traditional technology checks. 

(c). 	 A related area is to participate in farner groups. The purpose of the groups is to 
promote Interactim and ihe exchange of information between farners, extension, 
and the ATIIP teaim; to oltain farnner assessment of trials during the year: and to 
increase team understanding of farmers' attitudes. Assistance will be provided to 
l)AFS stalf who are working with similar groups in non-ATIP villages. 

(d). 	 A work arca will be cwntinied technical and economic monitoriig to identify long 
terln svstem changes. 

(e). 	 In order to prmiatc the acceptance of the t'anning systems approach to research, 
emphasis will bc pl aced oni improving channels of communication with other 
organ i/atiotl,, providing infoirmation on ATIP for disseminnation in extension 
publications, and addrcssing methx]ological issues vith the entire ATIP team. 

13.2 ('ROPIING SYSTFMS 

13.2.1 	 SQRIllUI/COWI'A IN''VCROlIPlN(i STUYI) 

This study was initiatcd in 1986-1 987 and will be continued in 1988-1989 to collect a 
third year of observations. 'his is necessary because of the extreme drought that 
occurred in the first the change cowpea variety last season.year and in tile 
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crop yield stabilization that can b,. achieved by planting a mix of different crops (and/or
varieties with diffecent maturity Ingths) at different times of the year. 

1i~qfi~i', ;: At present, farinlrs tend to plant one (,r two sorghum genotypes throughout
the planting season. (This may be due to lack of seeds of different varieties or lack of 
strategy.) The same is truc of millet. Yet the length of the growing season and the
distribution of ri fall in a given year are Ibothhighly -variable. By plantino a planned
mix of dii erent croos and crop varieties throughout the season (mostly long ;.iason crops
at the beginning, mostly short season crops near the end), it is possible that farmers 
could improve the reliability of their grain production. 

Farmers alrcady do this to some exment, but it would be useful to develop guidelines for 
farmers, extension agents, and policy planners who make seed available for farmers. 

Aappi.h: These trials will again be handled through the farmer groups, in an FMFI
mode. Much data are required to examine stability effects, so it is expected that this 
activity will continue for several years -- particularly given the low number of volunteer
participants. Fa-mers will be encouraged to plant mixes of 75 percent long season cereal 
and legume crops (25 percent short season ones) in any plantings prior to January 15,
and to plant a mix of 7 perccnt short season crops/varieties and 25 percent long season 
ones after that (lte. Records Will be kept on planting dates, crop varieties and plot grain
yields. 

13.2.3. FSTAII.!SHMENT OF IERENNIA.F AGi!E P:CIES 

jiclv ofQbkil : "l[le objectives ihis RMRI testing work are to: 

(a). Ilentify problems associated with the establishment of agro-forestry/establishnent 
of perennial forage species.

(b). Evaluate cultivars of' letcaena and pigeon peas f)r their acceptability. 

Jstitlictino: Alley cropping has been shown to prevent wind and water erosion.
Legu in i m Us pialts sichl as leticacn a and pigeon peas also fix appreciable aniount:, of 
nitrogen in the soil. In addition, sutch agro-forestry/establishment of perennial forage
Species can supply valua-le feed for livestock ;is well as firewoodt and building materials. 

Approach: L.eucacna, pigeon pea and other plants suitable for alley cropping will beplated in pot's for later tr'ansplanting to test sites in ATIP compounds, and on farlers' 
fields. Problems asocialed with plant establishment will be identified with the aim of 
devehloping a systerii which can be recommended to smallholder farners. If establish in ut 
is successful, su,;equent w,,ork Will deal with their utilization in livestock feeding 
programs. 

13.3 TII.AGI- ANI) I'LANINQ PRACTICES 

13.3.1 MMU)IU.) l .QWING SYSTEN.v RIA1S 

Qbjv,,'-ivic,: lle objectives of this RMII testing stage work are.: 

(a). To test three different double plowing (DIP) systems a large scale, and toon 
assess their feasibility and lirofitability in practice.

(b). To collect laho r aid input (ata on operational scale plots, to clarify the 
relationship bctcen small plot laol)r data, and actual requirements from large 
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scale plots. 

,jt1StiFc;Uitl: Plot level studies in lluttmuire Agricultural )istrictindicate that DP could
 
pro fit flyb( s t per h c ta-re gra in yiels as lo1g as tile ( ppolrtunity cost of th. first

ploving is minimim',ed (ATII' IR F87-5). Also, ecConomic analysis indicates that it would
be beneficial to switchilg froni 2 heciares single plowed (S 12) to I hectare )P oinfarim 
units with a weeding labor constraint, and/or with limited plo)wilg opportunities. 

Theoretictilly, Several practical systems are envisioned which Ltoiild lilinize the cost if
the first plowing, and allow farmers with differcit resource constrai tis to itp!enient DII.
 
lowever, 
 these have never been Iested oina large scale to verify the iheory. In order to

round 	out tilework to date on Di, it iPproposed that these systellls Ie ubject to a full
 
scalc test.
 

Approach: The tillec systeliis to Ie tested apply to t niers hi(lifferent traction categories.

These catc ries aiid the appropriate systems arc descriled below.
 

(M. 	 For Fariiers WViio ()wn Their Oii )rait Power (Lairgely CatleI). Witlh tile 
first rainiwheln tie animals arc really to ploigh, tile firtnrer will ilolgh/plinlan
arci of 5(0 iewis hy 25 muelers. This should require one day. When tire soil 
dries slightly below a icaso iaile ioistuic level fIr planting, illarea of 50 meters 
hy 25 meters will be plowed in prepat'tion f'or Pl with the ie.,.t rail. 

Whon the next rain occurs, tire preparcd plot will bc plated, together with in 
adjacent 5 ireters ry imroelel-s to as a check. As tire soil')() strip, act tradiitioial 
Triistimr drops below the optiiiil fo'r planting, another SO inet rs by 25 meters 
strip will be prepared. This Systemu will continue oilwith subi)seqient rains into
Janiiuary, %kiii ire fairellr plliiirg l(i anron l noisiie preparing inore land as
the "oil dirie\ ei;ch plot have an alj;icent check plot 5 incters wide.I)I will 

his trial will lpll de1iirieit of' the fcasibilit of using rying soil moisture 
periols [o r Liiid pprcatir , anid priovic• sonic estminte of tine potential benefits 
oi a wh le f.r1n1ilevel. 

Fr'irs Who 
tillage will be O'fercd, id tractors aircavailable. In this case, a tractor wvill be 
hired to plough the id, eiihcr Kllore the rains 

(h). 	 For er Share Aninial Diraft. This assirmres a subsicly oni tractor 

or durinrg the early rains, before 
alillials are ii condition for plowirni!. [hle tractor will plough a quarter hectare 
strip, 2S clers 1)) meters. ih thne first llanting rain that arnimals are
availlet,. ifilrrnirr will plant lltof this area (5hi by 25in), plus ailadjacent
iuplocd mtci 50 miiters bv 25 meters. All (4tihis land (0.25 hectare total)
will be either row llaitMCd i ioidcas planiteil in the traditional maniner at tire 
f'arnnr's discrtionm. \Vili the seconld rain, tile process wil! be repeated ising the 
s''ol irl o tiell , lind.prepared 

As li',,as Iliurcis a subidy on irclor phwing, this s)'steml wo(l allow farnlers 
witih liited access to cattle dratft ti diuile plw without increasig their direct 
cost.. The doublc plowirig sliuild allow them to increase their ;proiucii and 
prrofit fron a lirmited wm rmwd are:,. 

(c). 	 For Fiarmeners Willutl Access to Anitmal I)raft. This trial will also assume that 
subsid ol tracio r plowing is olffcred. lefore tihe rains, or with tile first rains, a 
tractor will beI hiredl to plough air area of' 5(1 in.tlers by 2)W1 meters. With the next 
rairn, hall of the area will ble rc-plowed by tractor (5im by 1l00). Blothn areas
(aijaceit plow'd aa d 1impliwedi plts) will Ibeplanted n tilie same day with tile 
sarie planirnm, ietlrl. This proceuire will be repeated oi the secondihalf of tile 



the Plowed area, plus on an qnal adjacent area, with the next rail. 

As well as allowiing assessincilt of' the double plowing system on ,rlarge scale, 
thi:k syster will shed somie lig't on the relative merit of' l'iusing tractors. 

Each of these three sVmteuts will be iru) lemented by two farners in ditterent villages.
All labor and input data will be collCcted 10 allow bttdgcts to be constncted, and to 
provide comparative data ol labor rcquiwrrtrrr'rts for largc and si;ail plots. 

13.3.2 T 1. .A(; " Al ,L.'RI 

"t'lree are )AR,
INISORM II. and the SACCAR Land and Water Management Project. They are similar 
b~[L. (tltic,!:trials a collaborative effort between AI.L)Th, ATIP, and 

to tire collaborative tillage trials performed by ATIP and DAR in 1985-1987. The main 
diffcr'nces between tire current trials ;ll(l previous ones within tileFrancistown region 
arc: 

(a). They will inrclude a tilllodifed deep-ritlpping treatrienit;
 
(b). 'hey will be trilk, natioial in scope;
 
(c). '[Tey iiclidr participatiori by more research arid extension groups; and
 
(d). A ,:,Ail physicist is assisting in quantifying tire physical t:fTcct:; ,,ftire 0ifferent
 

tillage 	pr~Itic on soil characteristics. 

The trial dc,i.,ii wa, :igrCcld 1r) hV represeitatives of' all tire groups involved, inI a meeting 
at SCeX.: oi Iit:\rurust, 1)8. O(bjectivcs, jtustificati on and approach wcrc written by
Dr. N. l'ersaiijl anid ;ire included below. The only variation that will occur in the 
Frarcistowr rion is thatr at (liclocartiorn a sixth treatment will be included. This 
tratrierrt will bo: ".sip row rlmitirit". Skip row p!arrtinig is planting two rows of 
sorghlur r i S cii I'tccii -row sjp:cirig, andt then leaving art adjacctt area of 1.5 in 
clliptv. 

()bjctivs: "l'h jctcis t~t this 1\NI RI testing stage work :ire: 

(a). 	 'lo cvaltimte the i'rlorrtiuciaw of the (fcc l)pping systemt (i seed-bed ard root-bed 
prelu:iation, otiv ()lisoiuil liristrirc contservationr, arld rlse on various Soils an] 
for diltrncni r;rimilIl ytrldilio ls. 

(b). 	 'O i (i several lissible improved tillat,c opltionisCVAlIitlc eII's oilsorghtumri 
Vieiis, scilbe'd 11id root red cilliditiOIs during the grwirtg scast, arid ise on 
Vr iil ( kn;11(iIM+difft'Lr t nijirf llI ci,ditiOl S. 

,kvliftication: Piwtri:rv arid ,ccodary till;igc cssenial ii ensure protperare irpratirtns
physical scc'hiid mind root utOlditiori, establishletit arid growth, and forIed fOr s.,rrghttmtrr 
w,_-ed crntrol on ,ui(l o, sei Bmntswarna. Ireviots studics oil srrgiitir yield response 
to tilli'.1,c(imii mrt) I),irt I)I.l:FRS shownr:thIe id oti-farm by AlIP) rave 

(a). All ek. reirhlrill!rrireulil. tirdeeper tiletillage, the higher the yield. 

(b). Reslpi.sc I,to illr:e ,i i,v'r,'rd trytie scas aialrairifitllplttertn. 

(C). R rolrise t( lillitI" ifilluiicerd Fryally Soril llniagerlilit frctur 
Conirol ll1itlinM dirc'tly fC't soril proftilc moristire content. 

such as weed 

(d). Thiat over several 

increase yields. 

ycars, tire dccp-ripping tillage systeri mtay have potential to 
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(e). 	 Thal two prianry plowing op'rati iols, the firstearly in summer and Ihe second at 
a later date, depending on the rainfall, may provide econolic yield benefits over 
the conventional single plow/plant operation. 

More tillage slIdiCs Ire nt'CdCd to develop a more funmental inderstandiiig of the 
sorg htil crop responses to tillage. Specifically the following need t,)bc evaluated: 

(a). 	 The direct iilucince of' various tillage practices on soil physical properties over 
tine. 

(b). 	 Sorghium yichl 
 response to these tillage practices for various5 soil types and 
seasonal ranniall patterns. 

Approachli: 

'Trealmenits: Pro.poise d trcatilints ;'re as follows: 

(a). 	 ('onveltional tillage: single plowing/row planting operation. 
(b). 	 l)olble plowing: I first plowing done ts early as possible, followed by a 

plo,/row plalning opcration silln)ltancotisly with treatment (a).(c). Deep rippilg: dccp-rippin, when soil is dry f'ollowed by a discing/row planting 
operation siiti'liancoisly with Ircalinlcits (i) and (b).
(d). (Clnvcliilil lillalt~c willi wide row spacing: 
 salile as ill treatmelit (at) but with 
rws aisfor the( deel) rilpping trealiicnl.HlSjid 


(C). l'lHwiu1W and cutlivit n: ;s il fatlrtinl (h) hut with the secoiLd tillage replaced

with a liis plullinle operation.
ultiI,lti;li( 


Desi and field Ia.oui I: l\pcliluic-rtil phuls will bc laid oLt ii rainldomized, Colill)lete
huks with :ci ,l 5t) hok', at eAch hciitiuli. Expcriit'cital plots will 1.e at ieast 40 
Hiir <.	 ICI-,n1 ]ers id., sM0h a 1) lICr aliowaice lt eCach end to allow ftorlilrtliill..
 

,
lIAK'AiiOlh : l1AWAIl', MtLtJl Ihflh)w?.: 

l M4AIidil)Ci IIIIsarcV isfllo : 

l al5 Mie(c). 	 hlcktIi I'm INatlrailgwalne. 

Mctilsiicl lils 
h cK'ilion 


paichlimlliic I :7O()()I ielial photoluraphs. Profile description 


(a). 	 SilC chliliclli ;ulitll: and landscape characteristics of' each site using x9 
of each site usingthe 'tnidclnlit- Ir 'il pluolie. description developed for llotswana by tileFAt )/tNID)I(1 l Soil; Mappin, tian dvisory Services Projcct. Ii sitti bulk 

cnlitV il ,1ClleiM siIlul(ling, and allilyses (in 5iitlsampls from allneIt'll1,., chcmuical 

liori,ohs ton125cm. Infilirilion 
rlet vcrsii; litite cirve and slinta'c bulk density
jillph's, Ior I 5, (I) ,ard (I 15cru del ith illiteral for each clelicrliary plot for all 
sites.
 

(hi. 	 Pl'hysiical t', pi'iofil soit tnoislture, bulk len itsyat 05, 0-10,Ili Ic and 
()I5cim ul lh. ; []dI itilIl r ril eatcvci is tinliccurves, anl if possible 
pcllcIrr llc&,Iltlellcnts oiticich eldellitirV pht altregular illtervals 11(o111the 
t cgillili i 1 the cIlO c ;i1,ol th ,lt. 

,ic',tl ii lrlur ll rlinl llcd each(C). 	 Mcte lou(h iiei rii rcciorling ,iaiigc, ilisl ait site. 

(d). 	 (rop lIlC;rillCieiil,,: (0,lrrv;itiims (illplant slands, weed collls, roling pattern, 
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and crop yields inade at appropriate times during the growth of the crop.
 

(e). All labor and input data 
 wili I)ecollected so that ecotomic comparisons can be 
made betwcen tiledilerent technologies. 

13.4 FARMNI EQUI PMENT 

13.4.1 JWAI IAT"I)N _()1 INIPROVUII) (NKFY.IJARNISSJ-S
 

Qt)jc:Jtvvs: The objectives of this FAINI testing stage work 
are to: 

(a). Continue evalluating the durability of the hally produced Kenya donkey harness, 
as reinlforced, under farn conditions. 

(o). I.valuate fan; cr acceptance of tle Kenya donkey harness. 

)Ulifka,;Q : A significant percentage of arabc agricut, ure depends on donkey power forplowing, c',Itivating and planting. Little improvement has been made in the traditional
donkey harnesses which have been used for centuries. Improved harnesses have been
shown in increase tile effie cnc v of'draught 'animal utilization by as much as 3(0 percent.
This study will contlinue the !cstIillg of alliiproved design which was initially tested in1986-87. I1 the inmdified vcrsin tested this yar is of acceptable quality, the aim will be 
to intrlduce them natiinv.'ide through AII)Et. 

Approach: ifty elvna donkev harnesses have been nianufactured and later modified(reinfforced) by the Rural hidustries Innovation (enter, in Kanyc. Farmers who tested the
equipilieit last seasom will ciitinuc testing the harnesses during the 1988-1989 cropseason. AI.I)l:I' Iranciqon has ordered 66 harnesses for sale to farmers in their 
participatory trials pfirmii . 

134.2 	 IVAI, V'AI(N ()I-R(TARY INJFI'CTION IIANI) ROW P1.AN'I'IeR
 

jcetivs: lthe ,blc'ti( ()f this FAIFI testing stagie trial is to 
 test the nodified rotaryiijeCtion piitci t< acerlaiin it:s durability, and improved acceptability under farn 
coinditioiii.
 

Jtlslifiti m: lhc i ta',,ry llnter enable
ilIjeceta may fhrimers with little or ito control%V*trartli;lin r-,etIr(es t0 obtain increased prixuctiim and I'ariincoiw- through better 
comiril 'vcr sceldcplh p1ACCinerCn M t tiiing of planling vis-a-vis rahls.mnd 

Appr cih: The iipiotvcl ilitry inje tion planter will be tested through the farmer 
as~scssileimt gius,,, a tilil hmr row planting in terms of its lpracticahility andperfo iruinc. xfimi lay I" tIcedlinilts also in 	 Mahalapve aind hv (tlucr fiariling
systvill pljccls. 

13.5 1.IVIFST()CK 

13.5.1 IM'ROVF) 'ROII("'ION (F GOAl' MIIIK 

Objcctives: 'lIe objcctivws, of this RIFI dcsiiun trial art: to: 

(a). Select %(it'tu:i(ione (i tso, feImale Iits fron each cooperating fanner's herd. 

(b,. I)elcrinine tie immmiui jii luCtion possible from these does by manipulating 
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nutrition, illcileIrtn of" suppljmiental fIeedtg and t by rno .vinrg kidshymane, 
fromt these does itranplaming wodloes of' lcssr ititik ioo.lukution M1 have lost 
kids or had r,e lriit, and milking twice per day. 

(M). 	 Inltcllsify lr lilir of Kktrl by lidws,'gl lr i ciI ijMIl)eteC Milk Ixlri'tioln frr0in all 
olh,cr does (i tice farm. 

(d). 	 Initiate pelitiricit identificaitn (via tattoo) of allgoats on the farm, so sclectitn 
proc_',.-s can b. started. 

[ g lited the pCi'rtei.'1e(e). )evehp :rccorr k pin system tor identificatoitn systtm. 

(0., 	 1stallish a winking rclationship with I)A:S. 

lusifi';ltn: Mltrst .1histeincC Ltanners keep goats, and 9) percent of those who do keep 
goats, milk tucin. There is, howcvcr, a potential market for fresh liquid milk, and a 
market for milk proidlcts which could possibly be developed. If animials c: a dairy type 
were kept uinder improcd management and a secCtion lrogram was initiated, it .:hould 
be possihlc to increase family cash flow as well as provide a rapid return oil investm'nt 
through stnall stwk. 

Nhalnutrition appears to Iw a cause of' young goat moriality. This is partially b:eau¢is too 
much milk is takenill)Ill tiledoe by the farmier to sell and is not being replaced %,ib 
soipletlwitialI fed, .,,'clotcnt iof a fodder prionuction and storage progritt utilizeJ to 
incrcasic milk piodiuction frIon twO or three d(os for 1h1me Lise! and Sale would .iv all 
otthcr dho, to b dcdcvoted to taising kids. The kids shotld h:Kallowed to go witni the 
a;hll, to Ira,, riul hows,, therbcy ,fffering, them btter quality forage as wevO st 
additioual 11ilk 

'", ,iiiiii, 
In thi' '1l.t t lv tSlcectttd of interest it cooperating, 
Alipr 	 ih: ,h illea;h ()I tl ithre A lP villales, will be inited tor partcipate 

t1 1l jnLvidlil', . I lreca us' their 
anid ci,,. rt Ihei csccrtiirlo manlatgrrial capability. The two or three highest milk 
poldtlucI,, v.ll be .chct'd hnt their herds, and at kidding or soo)1n thereafter their kids 
will ke to ro fo the I .,ailable fortransferred Itle.t' s ihat complete supply of milk will 
ItI1111,1 w-. . alliliitlls %k I he allowed to grate during the day, hut during milking

th t 	 ti III tal totmktlh iII Ir i d Alitt'll( l ,%. fed a S1itple trrerI feed calculated he that 
aiiliit tllt h rll,l'hlloi rhove irain talllce. 'Tltlcs aniials will b e housed 
Neltitewhly tlnt' l ii!, it i!ht aid! fed free chotice, either green chopped or dri,d 
,nlclIrIvd (,11 lw rimin. Ilhe milk off-tikc will bIemeasured and recordcd itna record 
1)(4k l ,ile,-l h\l,'Ill'. I )a llill all bc collcted il how the ir(hiuct is used, aitd 

C.. ofbd be lariPlrceiC'C'l 'li\iil, s'rr( Ireturn wi!! dleteriiied Froi records. 
li, ll ill i.,knnin1lcte uiliply froin tIreir diatms, reduchil " ialnutrition.Al, 	 hiler t 

( I~n~fie'.it)i"rll t i h. to piant it. I a al h(13005C) 
and I.1 ha (d I )l icli( s i0I 'll. in,It l will ,; licd the rate of 

t[ l i l t ;,ill uskel 	 f triple prlrpi,;c CM IWp 
utiliihlpc lsfite bte it 2(X) 

kejhi;i lol om hnil till(. t .\ n will b e made fti fort ica. CvAiiiloa of cwpcas leaves 
pickcd tlr lc lii Or 11ii ti iit. l)Ati 11 graili yiells and I'l'rag residue yields will be 
Lollecteni. Siiiihi. ibhut)it, ill be ohtaintel o0 the )Olichos lahb lahb leaves picked for 
Irt'n fc't'llr i(! 1 , ioldl %ill Alr be trbtaiiei d.iu 	 t',lilith 

l7.5.2 	 I)I(iN()N'S 1)1 ,KII M(WTAII'I'Y 

()ljectives: 'Ilie oblctiive If tlhi RMIRI descriptive antd diag iostic stuly are: 
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(a). Arrive at Ov, most common causes of kid mortality from birth to weaning.
(b). Design management strategies, including housing, to prevent lhis mortality. 
(c). Devise mthtls of nia nage inent, inctding housing, to decrease morbidity. 
(d). If immunization would be a deterrent, then dvelop recom mlations fer 

immunizing against those specific dieases. 
(e). Develop working relationships and linkages with Veterinary Services )epartment 

and I)AFS. 

,Ulijj~jtioD: l)eath losses in kids vary in severity from year to year and has been 
reported from 9 percent to 62 peict:nt by both APRIUJ and ATIP. This loss of income 
potential, as well ;Is future breening potential, is of great concern to farmers and 
governmvent officiAls alike. 

Apprk t-0: All kids that die will be collected and stored in a cooler or transported to 
l'rancistown for a post mortem exam. A post mortem report form will Ix.. developed.
This is to ie completed at time of cxamination and submitted with those tissue samples 
that are to be submitted to the Veterinary l)iagnostic I.atx)ratory in Gaborone for work 
uip. 

13.6, I IOUSH.IF l)! .) C'IRCUM!ST"_ANC++ES 

13.6.1 CQQPI:RA'IN(- FARMFIRS STU)Y 

Qbjcciivc: This is an RMIRI descriptive and diagnostic study. The objective of collecting
economic and technical dilata oi a continuing basis is to identify major changes and trends 
over ttne in the tanning syIstem S in "'utuine Agricultural District. Of particular interest 
are data on: 

(a). ('rop eiiv'iroimlielits, crops. plait_'d, cropping systems used, an htrvested yields. 
(b). Ainimal trction ised, livestock inventory, and management changes. 
(c). Narkct participation (.both input and output). 
(t), 'Tliiling of, labor activities, Iarticularly plowing activities to establish labor 

coefficiecnts for crop-illj activities., 

Justificatioll: Since arahlc agriculltiral prixluction in Botswana fluctuates greatly from 
year to year, due inl largc pa., to the harsh climatic environment and changing 
governmct policies, sevcral years arc required to adeqcti:tvly describe crop r,'oduction 
activities. livestock enterprises also fluctuate wilt climatC conditions, although to a 
lesser cxtcnt. A continuing mlnitorilg program provides infoaniation on the fluctuations 
in the system over timc and allows th.e identification of trends, such as shifts from one 
source of tr;ction to an,,ther. This information Will assist in the identification of 
eC(outIIlicdly fCaible cR''imroghies which can lead to increased incomes without 
substantially iricwas, i i investment.rik or 

Appr)rac: ' ln'idc system monitoring information, several approaches will be 
combined. h,; environmetal information (Section 13.8), daily readings of rainfall and 
tcllperature will be continued. Cropping and animal management practices, liveste"k 
inventorics, andi market pa-ticipatitrn Will be assessed using ain annual questiomaire 
administered tI tile hou;elolds which participated in the MVRQ s'udy. Timings for 
plowing activities under farnrs' field conditions will be collected fo. animal atud tractor 
traction. 

http:IOUSH.IF


13.7 MARKJF-, 

13.7.1 ,MAl. 'lQCKNl_!ArN TRAI)JNG.AN!) P!CiS 
QbjC ljvC: The objecive of this RMRI descriptive and diagnostic study is to ascertain tile 
extent of within village forial marketing opportunities and the preva iling Prices, both
 
formal and informal.
 

hr iftjctj!I: Formal marketing channel,; are not well estaiblished and most local sales byvillage farmers are inter-household sales. Some limited opportunities exist to sell small

stock to local restaurants, and it out. village tilecooperative will pur:hase 
 grain. Amonitoring of' the number of animals purchased and the price give-s sone indication ofthe local market opportunities. There 	 has been no fornal trading in grain due to thedroiight, hut the movitoring of local informal prices for grain is ueful 	data for econonic 
anm:'..
,isof crop production technologies. 

Appr.ach: Monthly surveys of local e,:staurants will be used to monitor small stock trade
and prices. One o two informal surveys will be used to estimate the local informal
 
price for grain. 

13.8 IX.NS IO.N NKINKAGS.­
13.8.1 -'l)NS TFHl WITI" "'IiSTINkJ -X'FNSiONII).IARMERS' 

ASS-SS"M NT (;RQUPS. 

Qbjectlivs: The o jectives of the cxtension managed farmer (FM[I) testing groups are: 

(a). 	 Provide a nitx.hd 1for ADs to increase their efficiency by addrossing a large
nmiber of farrir (oiltechnical issues) at once, rather than ha ing to make
numerols, irnlividural visits to0lhouseholhs anid fields. (The group lorniat allows the
Al) to perform a teaching, function at tIre beginning of' the year, and a backup
luniciiOrn throughout tihe croping season, through iionthly ntclings.) 

(h). 	 Provide a forirni for researcher backup in extension aictivities. 

(c). 	 Provide a test it ,ee it farmer groups; are practical Under extension conditions. 

Julificatio r: The exrerIsri service in llotswana to date has been very committed toadrministeriing drougiht relief )rogramrs. 'hus, the traditional role of extending
reconrnedll agricultural technologies has been greatly reduced. The 1987-98 annualreport fro u extension in the [rancistown Region stares 	 that virtually no extension was(lone this year and th:it 9.5 perccn of AI)s' time was taken up with aidministration ofgoverCnent relief pru,,-ns. Fither, a single Al) may have overwell 500 houscholds 
•nider 	 hiis/her rcsomI ihilitv. \Vitihout a goxl communication systent, many of tiheconstrainls these( hWiciOhr lacT may grourn addr.essed. The farmlner group aIpproaich offers 

with farmers tiinrc,a iieans of working a rriinnber oft at orte thus itmproving the efficietncy
of the 	 A! 1) arc officiallv,.\ encruraged Ito wirk with groiups oif fariuers, but to date ,the sySterIn has itot bcic eillplred for lie testing and teaching of exteinsion rcconirtilended 
tecrhnologies in tihe Franristown Region. 

Allroaci!: Prior to tire crotping seasort staff willA'TII nmeet with regiona.l agriculturaloflicers anid (,II)A ci inmlarors t discuss tile extension managed options testing farmer 
group. With the RAO's ;ipprovai, the l)A( will identify two extension areas for tile groups. The I)A) and the AI)s from the areas will inet with A''IP staff to discuss tire 
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group work. The regional CP() and tileALDEP manager will also be included in the
discussions. This ongroup will decide itlimited number of technologtics, including types
of equipment provided through tileALDEI program, which are to be presented for 
testing. Logistical details will also be arranged. 

Just prior to the normal bcginning of the croppng season, the ADs wil! :isk the village
headman to call a traditional village mceting at which he, and the ATIP Francistown
staff, will des/ribe the farmer group work in other villages and invite interested fanners 
to attend the initial group meeting to be held two weeks later. At the initial group

meeting the A) and ATIP staff will discuss the technologies available for testing aInd 
how tests are to be conducted. Farmers will be asked to indicate in which tests they 
wish to participate. 

At subseqteit monihly mcetin,,,s the itiplementation of trials will be discussed. The
farmers will Ix-asked to decide on their own how large to make the test plots, and to
stake tileplots accordingly. Side-by-side comparisons will be recomnnended. A field
assistant will x hired to assist the Al) in working with fanners to collect data, provide
seeds and equiprment etc. 

Monthly rieetings to discuss trials will bei held. Farmers will be asked to described their
trial experienccs, identify problems, and report their observations on the trial to the 
group. 'lie farner group nrcce!ings will be chaired by the Al). All meetings will be
attended by ATI aid district level extension staff. ATI] ;Ind extension staff will visit 
all trials at least once diring the season. 

A field day will be held near the cml of the season. Farmers from other villages,
extension staff arid research staff will be invited to participate. 

Following harvcst the ATll' slaff will conduct a formal end-of-season survey of 
participating f'armers to obtain Irrncr asscssment of the trials they participanted in and the 
group activities. 'his ,,i be included with and researcherirfrrrmati Will extension 
evaluations ofithe group activity in;Iprogress report. 

13.) FNVIRONMENTA. MONITORING 

13.9.1 RAINFAl.I AND TlMlhRATUJRhl MONITO*RIN(G 

QbjcctiV': The objective Of this RNIRI descriptive aInd diagnostic activity is to obtain
daily rainf'all arid tcmilermatre datai from experimental f'Or use insites agronomic and 
ecoromic eval nalions 01' trials. 

jslific'itiorr: Raillfall and tellipcraturc are two importanit parauiictrs in crop prohiction,
rlid(to a lcsser extent illniriial production. Over the iast several years raifnall has been 

a mijor lirriitirg faclor in dtcrriiirirg the amount of area planted, tIhe quality of stand
eriergcerice aind tilre(iiailit of' grains and f'orage harvested. Because of high variability
ill rainf ll withii village areas mronitoring must be (one ila plot by plot basis.
'l'eipt'raltire is llrne constant witlhiii an area so can be inonitored at a central location. 
Approach'l: I)aily rainfall readirngs will be taken oilrain gauges loeated on experiienial
plots. Maxiillinli arid rliniiiituierperaures will be recorded at the A'I'IP compounds. 
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ASSE~S1'3.0 (IROtI'S 

The work with farmer groups in 1987-88 was very popular anmong famers and will be
continued in the three stuldy vill;lCs in 'l'ttunle Agricultural )istrict with only a few 
minor changes. 

.bjutiw;: The ohjectivcs of this [IFI te:sting activity lire: 

(a). 	 'o test a broad range of innovations under faner managed conditions for
 
increased pmrrhictivity and grain yield dependabilily.


(h). 
 To involve f;irnmrs aind AI~s directly in the farming systems developmenlt process. 

(c). To deteriniie whmt types of innovations are most appealing to different types of
 
fariers.
 

WI). To dlcrin the e\tcnt of adoiption of technologies tested hy participants in the
 
19X,-,XX farmcr trials.
 

Jkt~ifio,':ttiin: Nimerous tcchluhgical inntovatins have in developed ill Botswana (alld
clsewhcre) ,..hich may lie relCvant to sihsilnce farmers iin"lutunm Agricultural District.
Ilomwcvr, it is difficult evaluatc very wide rangeto a of' these innovations under
researcher iawicd coniilitins in (m-fini te Is (due to tile constraints). Further, it is 
otiiCn diftIult to ,sse',which innlovatims ighlt be most relevant to specific farners. 
was ticre!orC dc'idCd iopre'tiilt t a group of f;,riicrs a vide range of' technological

It 

optlions. laiiiels cani then se-lect iitnini s that seem most rclevatil to their situation,
anld test lhos wilh oe relrchec r guidlcC (anuud provision of inputs). Monthly
nrccriirs arc held s\itlOhw vimips discussto probleis and progress. In lhis way,
faiils diilollmlrai which lyp.s of innovations secmn most appropriate to thin, and 
rcsarchcrs arc ahle to i)ervc the cfcctivcncss of those innovatiois and work with 
faiirsii lwirdsfvelpmnicit (1 iiprmovcd riliictionn systems. lBy including AI)s in the 
griup imonthly nt'clinl,, the Al', slo become part of' the systelis development process. 

Appro;ch: In l;it" SfClilhuber, a ll opcn kolh,i cting will be held for all paIlicilMihg
farMllCrs, utieRs of vil(idc lamiier ' ('otiitittees anld tfe local Als in the three villages
whiuie :VI'IIh;, len womine. At f,lis mieeting ATIP staff will present: 

(;i). flu ht frouiL ist reeirih.ri s 	 rcrs 

(h). 	 An invitation o ;ill intcreted faricr,, to attend ilspecial mecting where technical 
()Iftioti',' Cviec, (ftese will include both new technologies and curretrly 
recommieneded one,). 

At this incctin! a wife ralic of ic lunholoy options will Ib-discusscd (see list in Table 
13.1). Fatiners will then bc askcd to sccct any iniovation or packagc off innovations
they Ni~li o te,,t ill the ci imic" year. "!hise farmiers electing to lerfirmt a test (or tests)
will thcn Itinil he faiwieil !rops lihi will iilect illonlhly. The ADs will also he invitel 
to attetld tietlii',, luturrss arid pirlcns ctillbe discussed.thc \whee'i 


The typcs of ifitivalils iritrodhuccd will incliide: 

(a). 	 Tillage./walcr atolltlico' l fec'hnique"
 

(h). 	 Plantiiig ttmlihd urptuitts (with siirome cnphasis on evaluating hand row planters) 
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(c). Crop varieties
 
(d). Manure and fertilizer possibilities

(e). Forage and fodder production c;p ions
 
(0. Seed protection options 

Depending on the degree of interest, and availability of equipment, some or all of thefanners wishing to test i specific innovation will be supplied with the necessary inputsand machinery h, ATIP. Trials will Ibe laid out side by side with a traditional control.Generally a record will be kept by ATIP staff regarding the dates of all operations, andgrain yield. An end-of-season farmer assessment survey will be administered and, wherepossible, economic interpretations will be made. 

Field days will be held in each of tie three villages. At these field days, selectedparticipating farmers will have the chance to show off their trials to the rest of the group,as well as to farmers from outside the group and to regional ex;znsion staff, They willdescribe the trial, their observations and opinions, and answer questions from the groupof visitors. This will be primarily an extension activity. 

Some of the Changes that will be made this year include the following: 

(a). Farmer comparisons will be slightly more controlled. For example, a fanner whowishes to test double plowing with fertilizer versus double plowing/row plantedwill be encourarged to separate his trials into double plowing with and withoutfertilizer, double plowing with and without row planting, an( to include traditional 
checks in each. 

(b). Where farer feed ,jtck on a new technology is required, or where re.luests havebeen raide by other researchers for tests on items like variety trials, it'insufficientfarmers elect t test them, ,\TlP will actively seek tarmers in the group to take onthese tests in additiom toCtests tie have selected themselves. 

c). It has been obsrvcd by the Rural Sociology Unit in )IS that the groups are a bittoo large to allowd etailed discussion with all participants. llerefore newmembers will only be included if others drop out, anrd the total number of group
participans dlrops below 25. 

1H. I I ( )IlIR PROFIESSIONA. A\CIVITFS 

Ill order to I ro ole the ;lCCCpt;llCe of farming systems work, it is iriiportant to coitiivueand increase contcts bet.cen the leam farriers and other agencies, both in temis (fconducting joint resarch rd in the inclusion of extension and research staff in farmergroup work. field dlays ard joint visits to fields. Linkages and collaboration will bestrengthened thro ,i tire fhlhm iw activities: 

13.11.1 IINKA(;IpS WITI F,,\R S 

(a). ('ontinue ;ctivitie, wilh resenrcher maagcd farntr testing groups.(b). -xpand activitie, with extension marage(l farmer testing groups.
(c). Contiue active irolverment of' farmers in RMFI trials implementation.(d). Make an arnral report on ATlIP activities at a kgotla meeting in each ATIP 

village. 
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13.11.2 	LINKAOiS WITII FXTiNS ION 

(a). lave a regional review ft work plans, and coordination 1tregional activities with 
regional IDAFS personnel. 

(h). 	 Continue to involve ID)AFS in the FNIFI design and testing of systems' options
through involvement of hcal ADs, and district and regional I)A:S officers, in 
researcher managedI farner testing groups mouthly ineeuings and field lays. 

(C). 	 Assist in the contintnationt of tile existing extension lanage(d farner testing group
and in the formation of one additional group. Both groups will be located in the 
(FDA in Northeast District. 

(d). 	 (o:'abrate %kith AI.I)-' on tillage forage trials and trials as plt of the Goat 
NMilk Study. 

(e). 	 (ooperate w.'ith tle Regioial Agricultural ()ffice, actively seek their suggestions
Concerning tile idlitiltaiiort of research problems and tile l:rancistown AI'IP work 
plan, and keep thln filly iifonted of' ATI'IF~s activities. 

rate Rc'iual Small(f). !Collab %kitih the 	 Stock Officer on goat manriagement studies. 

(g). 	 Pircpare ',mtich+', onl AlI'P activities, with pictures, for inclusion in extension 
publicationls. 

00). ATIP' w~llw f Itt;chlica ifficrs rc ui.Oly attend DAP\IS M onthly Mb ingcnment 
Meetings and dic'u,,, AII' activities. 

(i). \,- .: AI . I ' ',% ili.t1cir l',itilcipitry Trials P'rograi and l)istrict l)emonstration 

1:;11111h,. 

13.11. ;, IINKA(;1:S WITII ( )N SI ATI ON RI-S1'ARCII 

('illahlrrate tih IDtAR ii iill:e sv,,tcins research, crop variety testing, equptment 
development, and ,,ther aitie\, ihetlit meetings for planning re:;earchit.lli, group 
straileiwie,, xd~i recimm i;,'ir,, 

13,11.1 	 l.INK,.\ I.5 W I V1 I<N~FY S !R I'! 

W ith the :idhititi u t 111;1111111u1.Citlst/vctCrilla ,, scientist there exists an opportunity to 
wo.'k il ,'miumt,1im v,ith the Vciltiiarv ScrviTes field staff and Central l)ia,nostic
Ial. itiatnirv in the tlle, m'mt It' )o;it di-,wacs and mortality, atl melhods (if 'ontrol 

11.1 I ,IN,IKA('S %IIIlPI).IY/'IANNIN(; 

All 1,1ia et,, v.ill he rc,.wed iml doctimnticd. These data sets will be made available 
to tihe I)l'S, )AR, otheihcttir!vcrnn:ua!l h,xlies, and to other interested groups 
fir their use in reseatech. 

13.1 1. 	 MlT I( )IlYGY ILVI:I .O)MUNT 

The Francistown AI' t,_ itmwill cowntinue to work with other members of ATIP in the 
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C IAI'TI,+'R 14: FIlNANCIAI- PlAN 

One of tie main objectives of presen ting a financial plan in the Annual Report was to 
give solle idea o'f' tile costs that (;l would have t() inciir if A'IIP type and related 
(INTSORNIHt. and SMU) activities were to continue after tire end of the project on 
September 2Xth 190. To address this. commiit,.Ints reqtiiie( Ihavc been broken into two 
compornents: 

(at). Fixed Or overhead costs which cannot easily be costed. 
(h). Recurrent c ;rSwhich have to be met oil an alnlual kisi,. 

('onlnitinents rirricntly trade that will no! likely Ibe necessary after donor ftunding ceases, 
have beetn listed separately. (M(l commnitments with respect to these have been costed 
in this report. ('omirittnetits not likely to continue have been divided into two parts: 

(a). (;( l eoiuit t s. 

(h). USAII ) coanlllitrrlills. 

No attempt is Itade t) separatc (;ll conmitments into indiviual departments in MOA. 
"'he costs givcl shuid be considered very tentative in nature. Also in the tables it is 

.V'l rP 
sanme way as thev atre rillms 
* s,mid that A I id ATIP rclated activities will :otiinuc in tile future in much the 

1.1.1 ('()MMI'\.iN'S TIiAI WIll, NII) TO CONTINITIIN TIII L.ONG-UN' IF
('tVIR NT ..\("I,"TIl-S ,,Rl' TO) CONTINU E. 

IA.1.1 ['xiI) 

These arc rivcn in "lahlc 1.1. i. No annettem i, made to put a valuc ott these comnponents. 

iAll t. II ()"IRIIIIAI) I4OR A Ii' ANI .\'P Ilt.A t , IVtItI S, SI{T'T. 1987 - AUG. 1988' 
u~~m Iq.,,, . . . - " ti i .. . . . . . 

.nitt'ju----------Nnrni-,A'II' (Gab,,r~,,n I I 2 

M haye .1 5 

INTSORS 1I. Related S:bci" 2 2 
SMt ! t -S...- , .. . . - .ld -- h - . .. . . . ... . . . 

t his lii lt lln+,ic h o tln hr r l .lm l t.llf o nly It., t (m 
11I t h ln Il.p'.it mall in n Sc:iel,l f , iir (,nhmnnnn. 
N al ml alnnn manp F ".iril , n , ll. t ih e 12 nide v :3 I , ill t , VI lP 

14.1.2 RF('URIPFNT 

iiThe folnm"him. '.lullplil,; %k.c lltldc ill dtawiin; till the rccurienit estimates for the 

(a). (ml {i.e.. I((W Vehicle.s. Fhie (entral 'Transport Organi;,atiou (C'O) were 
lilanmtuit, to rcnt vehicies to '(merninetal departnrlmits. Ihowever this has now 

teenahnd(lonud, Nevertheless for \wat of better estinlit'", lie sanIc figures are 



used as last year, plus 10% allowance for inflation. .Table 14.2 gives some 
details. lle costs in Table 14.2 seem remarkably low indicating that funds 
channelled directly to (7O heavily subsidize vehicles. lowever the degree to
which this done is impossible to determine. Therefore vehicle costs are 
underestimated as far as Oi is concerned. 

TABUI.i 	 1.2: COSTS )1: RUNNING COB VEiIIICI.IiS 

"ltytalype Isutmber Cot/VelhielelYear (lPula)
L. .... .... ztirt ........... . ................... ....- .......I4u,_1'-__ I g)~e
i~adcum'rMa ll W: z1 	 3.268 41,4-40t 

l .L~t~aL................... 	 251 -_ _ !:!
 
Assutie.v velticle travel-, 3(109) kits ier year and at rate of five kilontetels pet
 
liter. Cost of petrol per liter is P0.7-1.
 
lhi, also includes one vehicle for SMIJ and one for te R-I.O.
 

(b). 	 Salaries of Staff. In order to simplify the calculations the niedian salary in each
 
rank is used. Alyo there are allowances (support costs that are budgeted for
 
transport, travelling and subsistence). Assumptions used are given in "Fable 14.3.
 

TAIiI.I 	 1.1.3: MI)IAN SAI.ARI-S AN) AllOWANCE-S Of (;Il STAIT-. SIJI. 1988-AUG. 1989 

>Rink 	 NUtbtihs itt Activity Costilcrson/Year (Put)QoL ............ . -'e .... AH .. IY Q~lL...... ry_ w '_
 
PR3 C2 14,892 1,936
W1-t CI I 11,124 1,4185
T3 C-t 2 2 9,852 1,281
T4 112 , 7,332 953 
T5 111 5 I t,4992 6,19
S4 111/5 2 2 3.828 498 

A5/6 1.l/s 3 14. 409
r~uiza Li..... . .. .......... . 2D.t 330 

I)uring the list year ILs-te has l-etn a review of the Civil Service grades and as a result the ranks have
 
been changed.
 
SM I roxsitotis have Iti t ell given.

these have b-etn estimt-dIlto Ix 1 of he salary.
 

Estimated recurrent costs for running the ATIP and ATIP related activities in thf.. form 
that might exist after dotir funtled support finishes are given in Table 14.4. 

TABI11 W.i: 1S:Th'IlIJI) RILII:NRlII' A()54IS FIR IN)E.RTAKING Al ANI) ATIV RH.ATI:DI) ACTIVITIES,SFJYT. 1)57 AIt(. IIIY, 

hi'llAitlnii IiiLiu) IIly \Vliomt Is Cutrtitly Pay ing 
For ATIP For ATIPIRelated'C (il!.......... 'lvjsl. ..... .. (;11 ......... l e 

Sailaries' itaf A lh llosvt" s 

Other thmi Indui l ('1'1,,,; 156.591 36,559 
Ilidtrial Cls 11.011)
Cas ual ltalr 2 1.290 3,31Xt 1IX 

Veh icles, 	 5S,19(I (,(,XX) 7.255 20,( ) 

111is tahle itly i( h-s rl(tllltill eci-ditute that will tiecd oie coitinuied fiy GOI in tire long ruit 
afiter ldltrwr ftirriy is wrihdftiwi. So t of toheentries it tlie table are h1scd otil figures in Tables 14.1 
it) 1.1.3. 

tnles, illli ,iii ",%T:' Rcltd" rtfers to siplxtt for INTSORMII.. Ilowever. apar from 
vchficl,: suipjmt it irlhdclrit ,mihitg ot NIU. 
Ilrclul&- tritilMii, I ''hirc f..-inl ipirclias d fly A1II' will hivesI.A Of to s ,hicI IIX nuitmber plates -­
ths;e i n 1.4.2. Project:rt ritll ldhld illth list it, Tille elpctisIs include tie purchase costs of these 

tllicle Ilus .iithor or,.- INI 5!iMII. thait will not have IX plaits. 
l iih Iillhm- ,I "liplntt ll h a, ircro ri ,ltmin tpolll.ltt ctil tllfl. leS, etc. 

14.2 CURRENT 	 IIIAT NoNNOS 	T(HATI Il. ENRFSSAR7END 
QFI)(NOR IJ.NDIN . 

14.2.1 	 (jOB 

These 	conlmitmnens are listed in Table 14.5. They include houses, allowances, and short 
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and long temi training. 

TAIII.' 1. 5: UURI'NT C(OMMITMFNIS OF (;t)tTIIAT W'II.. NOT CONTINUIi AI.11IR IX)NOR FUNDI)
S1I'Iq)RT IS WITIIURAWN 

IIouses: ( iartte~m1--

Schele 
 2 3Mtihulapye 2 
Fat cistt , n 3
Allowances ATIPT"lthciants 7 13.552 3 5.88
PCV Sup;Xt" I 1.324Sivort Term 'raitni,.i 33,OCO
 

Irsltikes aIt +V, 
 . .. . . . . .. 
Ass.,ied to txeat a rate nluivalenLt t 1'R3 (111,936) in Table 14.3).GO1 pays P62 lx't ntondi for utilities and an exltnaivil allowatne of I580 I" ye. rfor tiavellhig oit official business. 'llie 1580 (Iable 1.1.3)i! based on ltic riteassumed for imtlividui i s at a s.alary about equivalent to thLt of PCVs ', hich is aatut 
I',1.020 rot year.
Tins is very rutgh esiai:Lt . httiividuals sent on slhort terrn tiaining can use ATIP
fijls for per itcin nd tuition but air fares have to paid by GOlB. 

i.nSdin .ut yea.r, and t"eliuted at a Log it I'SI,XX) per year, 

1,1.2.2 PQN)R FUNI)II) ('(3MMITMENTJ"S 

Table I.I., ),lives the cmn] titllts plamncd by ATIP and ATIP related activities that arebeing fiet throuqgh fLunds -riginLting fromt USAII). It is anticipated that thesecommitments will not ncd tt) ls assuLncld hy (()i once donor ftnding is withdrawn. 
IAtt.!. I! (,: (O(I.,I 1.0NliI.'. MAD)E WIHI IXlNOR l.NDS 

I ttM 11 I. NOI NIA- 1) lie ABS(ORIII-I) IIY C";)11 IN
fill t.()N(; RIN, SI.Ill. 1987 AU(;.19ii 

IhIil P1t Nuiier 

StalA: .lII1' Al I 1' t Ir]t c 
I org I'uitn I''r-.t1 .. 1 2.75 
( "tl ultm t I r ti irEu ,. 

"111 h -i ll -T 11- 1 

I his r. - itr mtit"Si 'r i e 

It d'.., not it:, mdh tho ho "ill rt,eive in wrvj'ice traiint g. 

These ct nLriticnts arc sisth licd frtm a nuitllber of placcs: ATIP under the MIAC 
contract, ATIIP utdct+r USAIll/B, :tm( INISORMII 

1.1.- ('ONCIU.1SIlONS 

It is mttciltcd thal on the bl-asis ,,f Ife data presetled alb,vc, which must be considered very tentativc in itire, theirccurrcnt cost to (;O of' ATII and ATIP related activitiesfor the pcriold SeptemberI I 8 lto August 1989 will be ill the region of '551,65-1 (seeTables 1..] and I1.5), of which 1253,04I (Table I1.5) is a shtrt-run commitmcnt tliit
(;Oil .hiult not hnave to intur in the hmig run. 

As tar as USAII) suppot is concernled, costs that will evetuallv have to be alisor ed by(;Oi( arc estiitaltd Iit be arotnt P'21 1,() -- or P131,(XX) if the costs of the new vehiclestrc excluded -- for the pcrixl September 1988 to Atigust 1989 (see "liaile 1,4.4), while 
cmnttn ltthev rcntly m,,i;e arc cu that will not have to b, :llsorhed bv GOIl in tilelong rtn after US All) binding is withdrawn, are given ill 'able 14.0. 
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A.1.6 REPQRUNCi D)OCUN FN!''S (Rj) 51R_!S 

These are reporting u(wuennts required by USAID. They consist of an annual report 
containing material not only on professional matters, but also covering staffing, training 
and administrative matters, and an annual work plan. Likely audience: primarily ATIP 
staff, USAID and M IAC, and institutions within Botswana. 

A.2 PA PF.RS WRTTEN .___I_ 

Copies of' most of the papers listed below are available on request. This is a cumulative 
list and includes all papers written since the inception of ATIP. 

A.2. I FX'T'_.RNAII.Y- PLIII IS!!F.!) _'fIA._RS 

1983 

ATIP F' 93-f. Baker, )., F-.Moliakgotla, 1). Norman, J.Siebert and M. Tjirongo. 
"I felping the limited Resource Farner through tie Farming Systems Approach to 
Research". (i Irure ;ind Agrui'cItt!rv 19: I-8. 

A'l P Ill 8.4- 1. Norman, )., 1). Baker and J. Siebert. "The Challenge of Developing 
Agriculture in the 1W(X-60hnn Rainfall 7one within the SADCC Countries". 
Zimnhabwv Agricuiltura! Journal 81(6):205-214. 

!985
 

tAl P F' 85-1. Nrman, I).W. "Some Problems in the Implementation of Agricultural 
Rescarch Projccts with a Farming Systems Perspective". L:S5PN, tjngPiper 
No. 3. Gaincsville: International Programs, Universi,. of Florida, 1985. 

ATlP 	1P 852. Norman, I)W. "The limited Resource Farmer and Africa', Food 
Pr(xluct ion Crisis". In IFI)C (Ed.), i 
Transfcr Workshop fr Africa South Sf .llwShwi. Muscle Shoals: International 
Fertiliter ('enter, 1985. pp. 23-67. 

1986 

A'II' 	FP 8()-I. Baker, I).C. and J. A. Ilobbs. "Institutionalization of FSR and E in 
lotswana: Current Progrrnies and Issues". In C. Flora and M. Tomecek (Eds.), 
SIcctcd !'rccilings of KSU 's 1984 Fim-iingm ystcins RvrilhmympoJiim. 
I:ornuing Systems Rescarch and Extension, lnp mnIatio. in MlonitQriLn.g, 
Farming Systcn; Reartch Paper No. 9. Manhattan: Kansas S!ate University, 
1980. pp. .1.1IM 	 . 

ATIP Il' 86-2. Koch, B.A. ''armin, Systems Research on Animal ll:;handry Problems 
in Tiun %gricuiurail I)istrict of Botswana". In C. Flora and NI. Tomecek 
(AIRs.). Selcctcd Pro-ecdings of' KSU s 1984Fann.......r.ing Sy.......... .ar 
Symnposiumn. Farnin,' Systems. Research land. IxItnsiop;_hnplenentation and 
Monito ring, Firming, Systems Research Paper No. 9. Manhattan: Kansas State 
I.Iniversity, 1I980. pp. 258 268. 

- 117­



ATIIE7 86-3. Nonman, I). and M. Collinson. "Fanning Systems Research in Theory
 
and Practic'". In J. Remenyi (NJ.), AgidturaLSy vmsRvs+rJr_Dopn
 
ConrJc, ACIAR Proceedings No. 11. Canberra: Australian Council for 
International Agricultural Research, 1986. pp. 16-30. 

N'lLEP A_-.Nonnan, D. and 1). Baker. "T-SR Credibility and Expeiences in 
Botswana". In Moock, J. (Ed.), UdertandngAfrki'sJurLJ!o~h~kLtg nd 

3 6 5 7 La~mingSystcms. Boulder: Westview Press, 1986. pp. - . 

ATJP.LIP_ 6-5. Trent, C., Monvatsi, T.and E. Modiakgotla. "Progress and Needs in 
On-Farm Research in Botswana". In CIMM' 'T (Fd.), RcpOrLQf_--. _NwKiQLEaserthm+L+_Sov her Afr-idaunSdnmoJAgtIu~lraLAdi~rtnr+u ~n 

y~tCmflS_.id ed{ tT.-ThrBn.S.JiU'Veih. Nairobi: CIMMYT, July 1986. pp. 13-16. 

AT1]EPA.U6_-. Merafe, Y., D- Baker, and [). Norman. "Socio-Economic Constraints to 
Farm [lIuipment Innovations iioP otswana". In ILO (lais.), igLvr.S_fbr__FrFrm 

uipmi -!rogr~m L in+_Jr. __. Geneva, 
Switzerland: 11.0, 1986. pp. 41-49. 

AI:PEIL 86-7. Baker, I).C. and D.W. Norman. "Farming Systems Research and 
Fxtension in HIarsh Einvironmcnts: )evelopment of a Farmer Cooperator Approach 
in Botswana". In C. Flora and M. Tomecek (Eds.), SQkic I rC _di ngs..QfKSU !98 5I!:ariig Sy~l r }tR ¢w.Sear :i,! E!n!f!gS~ ! _rjJ 

and_ ' It'nsion:onL-,ihodogy, 	 Fariing Systems Research PaperM,;ige!rwm 

No. 11. Manhattan: Kansas State University, 1986. pp. 535-555.
 

ATII. EAP_8_-. Koch It., Masikara, S., G. Hleinrich, and W. Matlho. "Draught Animal 
Management and lFarly Ploughing". In C. Flora and M. Tomecek (Eds.), 

F rtmning Sysinm Rcscar~h- :;okl _ -M.
 
Farming Systems Research i'aper No. 11. Manhattan: Kansas State University,
 
1986. pp. 167.474.
 

197 

ATI' I. L.87-1I. (iray R., and I). I lorspool. "Using Donkeys for )rught Power". Four 
Parts. Agrif;.ct /2 I. (Ix)rone: Department of Agricultural Field Services, 
Ministry of Agriculture. 

ATI1 - 87-2. licinrich, G., F. S. and Gray. AmongE!P'. Worman, Masikara, R. "Link 
Farmers, lxtension and Research for Agricultural Development". Agri.w, 18 
(April 1987): 8-9. 

ATI P 	 FP 87-3. ( ramy, R C. "DI)onkeys". Norilhcrn AdIvertier. 107:11 and 110:11. 
July/Autgust, 19S7. 

ATIPl-lT+8P,7:. Worruan, I-. "ATIP Project in Tutume District". Noll lhvqi _ dytrtjiBtr 
125: 1,1-15. 27 Novcmtxbr 1987. 

ATIP 	 1iP 87-5. N orrman, D.W., Baker I).C. and J.l). Siebert. "The Challenge of 
l)evelopirg Agriculture in the 'O)6(X) mm Rainfall Zone within the SADCC 
Countries". In Boyle, P.J. (ld), AgroQnomic Adjustmc!ent_ tEnvirQrnm!1.nLtb 
4()(Y -+6Wmm Rainflall Zonecf Sgit!mern Afric7a. SACCAR Workshop Seric; No.1, 
1987. Gatxrc. SA'CAR. pp. 17-36. 

- 118­

http:Agrif;.ct
http:AT1]EPA.U6
http:y~tCmflS_.id


.'1[j 	 :l.'P.8- . Baker, D.C., and D.W. Norman. "A Framework for Assessing Fanning
System A,:tivities in National Settings in West Africa: with Special Reference to
Senegal, Nigeria, and Mali". In Abalu, G.O.I. et. al. (lEd), 1-inr i my-l 
Rsvtardiin -Wo; A['.- Proceedings of the West African Farming Systems
Research Network Workshop, l)akar, Senegal, 10-14 March 1986. February 1988. 
pp. 62-87. 

AT '1] A-Y][.-2 NorMil, )., Baker, D., leinrich, (G., and Worman, F. "Technology
iDcl-opment and Farmer (rops: Experience from Botswana". !xp.rinJmnud 
Agricnllrtirc. -.1 (3 ):321-331. 

A. 2.2 R!SF'ARC'H PA!'.FRS 

1986 

ATIP 	 R P 1. ATI'P. "'Farming System Research Acti',ities at Mahalapye: Summary of
 
A,.tivitieN, 1982-85". 1986.
 

Al P 	 RP 2. A I'. "Farming Systenm Research Activities at Francistown: Summary of
 
Act ivilics. 19,- 5". 1986.
 

A.2.3 \V()RKIN(; PAI'TIRS 

ATI' 	 VI 2. Ilohh . A. (ld.). "Report on Fanning Systems Workshop, I)enman Rural 
'rzdnii, ( 'entre, 28th - 29th Juie, 1983". 

.'11P %VI' I. Kmillolt,.1am, (G. ;nd A. lhohbs. "Relative Importance of Factors that 
lrfthricucc Fxtcnion l'ficicricy and Crop Prxluction Improvement". July 1985. 

ATII' 	 WI' 3. Millcr, %V.and T. Selcka. "Agricultural Baseline Survey of Tutume 
I)itrict". ( k) whcr I9 . 

ATI I' \VP ,1. Miller, S. "Agricultural Markets for Crops, Small Stock and Animial 
Ploducts il Tutrn l)istrict". IForthcoming). 

ATIP WI' 5. ItLililich, (;. and S. Masikara. "Performancc of the Extension Package for 
('cr-al l'rodntcti mi. and it, ('omponents, in Tutnnn District, 1983-85". May 1986. 

AIIIP I' . Trent, ('., 1). stylcs, ;ill ( . Raniolemana. "An Assessment of Subject 
Mattr C' ipc[(-[I(.ic,, (t AgricUltnral I)enolstrators in Itotsv ana'". Jimie 1986. 

.'Il WI 7. (;ra . R. (Fd.) "('attic ,t lanls Intcracti i Study". Two Parts: Text and
 
A ppclrdicC,.e SCptetlklr 1980.
 

- 119­

http:ipc[(-[I(.ic


1u1 

AIP._\VLP. Gray, R., C. l3ers, B. Koch, R. Windsor, W. Mahabile and A. lolmes."Boll Parameters of Donkeys, Mathangwane Village, lutunme Agricultural 
District, Botswana". July 1987. 

NTIP\_V_9. Gray, R., C. Berg, B. Koch, R. Windsor, W. Mahabile and A. lmes. 

"Blood Parameters of Goats, Mathangwane Village, Tutume Agricultural District, 
Botswana". July 1987. 

ATLVP I.L. Gray, R.. C. Berg, and R. Windsor. "Blood Parameters of Goats, Artesia
Village, Kgatleng Agricultural District, Botswana". January 1988. 

ATW-PWI. Ntseane, P.G. "ATI1P Groups Report". May 1988. 

AIL- -WP--__12. Baker, I). "ATIP Mahalapye Trial Participation: Participant
Characteristics, Implementalion Patterns and Direct Fanner Benefits, 1982-87". 
May 1988. 

A'PPWE 1-3. Baker, 1). "Village (;roul)s in Shoshong and Makwate". May 1988. 

ATIPWP. 1. Baker, I). "Agricultural 'xtension in the Central Region: AD 
Performance and Research-lxtcnsion Linkages". June 1988. 

KflP _W? I. Baker, I). "Agricultural l)evelopment Setting in Botswana". July 1988. 

ATIPWP 16. IBaker, 1)."l)raught Arrangements in Shoshong and Makwate". July
1988. 

ATIP WI) 17. Baker, I). "lousehold Circumstances and Fanning Practices in Shoshong
and Makwate". July 1988. 

AT!P WP-,. Baker, 1). 'TIrading Establishments in the Central Agricultural Region:Findings on Agricultural Inputs and Commodities Trade". August 1988. 

KHlI' WP 19. Baker. I). "''old ('onsumption in Shoshong and Makwate". August 1988. 

ATIP WI' 20. Ilaker, I). Iivestc.ock Management in Shosltong and Makwate". August
1988 

AT!lP-WP.21. Baker, ). "Arable Farming Research and Planning Issues". (Forthcoming). 

ATI P W!'22. Bakcr, I). -1fraction Ike inShoshong and Makwate". August 1988. 

A.2.. NIS('FIIANI. )t'S PAP.RS 

!983 

A!IP NP3-. Norman, I).W. "Some Problems in the Implementation of AgriculturalResearch Projects with a Fanning Systems Perspective". Paper presented at a 
sem inar on Intrnxltction of -On-FFtrt iiR-I cas wjilh-y mirin -S'! 
I',,r5pcctivc. ('IMMYI'T, Nairobi, Kenya, 18th - 20th April, 1983. Now published, 
see ATIP Il'l 85-i. 

- 120 ­

http:AT!lP-WP.21


Gaborone, 8th-I lIII July, 1985. 

ATIP.ML.85-,10. 1lobs, J.A. "Research/Farming Systems Tearns/Extension Relationships 
an I Agricultural Development in Botswana". Prepared for Agri ;kiI;urA-_laff![,_ilfi(is S 1ip. Peltsetlha, 6t11-8th March, 1985. 

ATIP. MEU8-5-1. Norman, D.W. "Fanning Systems Research in Africa -- An Overview".Invited paper given at T[c. 1;Rrtix y'tcmS i ,Micns (!_S .!inar, Nhlangano, 
Swaziland, 22nd-23rd April, 1985. 

ATIP M _85_-2. Masikara, S., G. 1leinrich, W. Matlho, and B. Koch. "l)raught Animal
Management for Early Ploughing". Paper presented at the KSU Fanning Systems
Research Symposium onl -I.f ! ithinp. 

N_.'c1xo~o,, 13th - 16th Oct. 1985, Manhatt,-m, Kansas, USA. Now 
published, see !!IP-1E, 8-8. 

r'in! .ysi s 1 i(n _._Myimitggrn!ni 

ATIJP N115) 3. Baker, ).C. and D.W. Norman. "Farming Systems Research and
Extension in Iarsh Environments: Development of a Farmer Cooperator Approach
in Botswana". Paper presented at the KSU Fanning Systems Research 
Symposium on F'airmling .yt!s Rsagit],J iivn i ilgmn1 mn 
NMctLhxydology, 13th - IO t Oct. 1985, Manhattan, Kansas, USA. Now published, 
see XIP E!P 60-7. 

ATI! *MP.5-14. Trent, C., Monyarsi, T., an(l E. Moli'ikgotla. "Progress and Needs in
On-Farm Research in Botswana". paper -presented at CIMMYT sponsored(. OSni .)QAgriklu! rlura1RQcW rc[ ._'extlensn. Atnd . ,ac!ing _£ 
of-. ltrl-r and. S)uthtrn AfriQ4, Maseru, l.sotho, 25th-281h November, 1985. 
Now published, see ATII' EP 86-5. 

AIVIP NIP 85-15. lerafc, Y., D. Baker, and 1). Noran. "Socio-Econonmic Constraints to
Fann EquipmcntlmInnovations in Botswana". Paper invited for l1O sponsored 
Worksltop on Farmn ,I! )! a!td Aiqtiipmcru._ !o~gyL0.JP _Ngdsnd
lllpl)ymlrc!!I, Gaborone, Botswana, 3rd-5d December, 1985. Now published, seeATIP l:P 86-6. 

ATIP IP.85- 16. Nygaard, I). a' .1 I). Norwman. "The Potential Use of Farming Systems
Research in Nladag ascar" Report submitted to 1:0IFA, Madagascar, as I result 
of a c trip to Madagascar, 8th-I5th November, 1985. !Also in Frenchl-muhtrcy 

1986; 

ATI1') M 60-I. Baker, I). and I). Norman. "A Framework for Assessing Farming
Systemn Activities in National Setting-, :,.:,. Africa: With Special Reference to 
Mali, Nigcria and Senegal". Invited paper given at WsLA_-jf in ing
Systcrn Nctwi,'rkshp, I)akar. Senegal, 10th-14th March, 1986. 

ATIP MIP X0-2. Baker. I). and I. M(Oiakgotla. "Training of Nor-I':'ofe:;:.:)nals in FS 
Work". Invited paper given ClIMMYT R,,'.ivrnal Review of OFR,.!86, Mbabane, 
Swaziland, 12thl16th ,May, 1980. 

-AT! PNI P 80'. lieinrich. G.M., Mlxliakgotla, F. and D.W. Norman. "Enhancing tile 
Proxhuctivirv of National Ag(a Research Programmes Through FarmirggicutIural
Systeris Rcseaich: the Case of the Semi-Arid Areas of Sub-Saharan Africa". 
Invited paper given at Inlernational I)rvughl Syrjiposijim sponsored by SAFGRAD, 
OAIJ, Nairobi, Kenya, 19th-23rd May 1986. 

- 123 ­

http:o~gyL0.JP


ATIR.MP_-4. Baker, I). "Botswana: Agricultural Technology Improve'nent Project.
Mahalapyc Farming Systems Teani". Produced f'r !Q 3CIE(L_P_5t;_Id
PrQMject, Boston, July 1986. 

A11W ML86:5. Gray, R. "Goat Production in Botswana". Paper given at tl.e SR-CRSP
FiftlrAnriual S;iv t Workhop, Nairobi, Kenya, 4th-6th November, 1986. 

ATIILMI-f_8O. Gray, R. "Farming Systems Work". Invited paper given at the Animal 
PEdUctionli-LYiMn_ J9 S-niQL SlifMLvriing, lDenham Rural Training Centre, 
9th October 1986. 

ATH! MP_8-7. Norman, 1). "Farming Systems Work and Extension". P,per given at
the Crop Qfli,'r: MixionMItiog, Denham Rural Training Centre, 18th-19th 
December, 1986. 

ATLP MJPiL6-8. Siebert, 1. "On-Farm Trials and Demonstrations". Paper given at the 
_EX1VIiQLCp.Qffwccr N~ccting, lDenham Rural Training Centre, 18th-19th 

December, 1986. 

AIT" MP_-9. Makwaje, E. "Goat Management, Milk and Meat Production, Tutume
District, Botswana". Project Paper for Scale Ilayne College, UK, December 1986. 

ATIP M -86-10.Trent, C. "Research/Extension Linkages". Paper presented at SADCC
Extension Study Visit, Gaborone, Botswana, Ist-5th December, 1986. 

IM~8 

ATIIP M_ _7-_[. (;ray, R., and D. ltorspool. "Using Donkeys for Draught Power". FourParts. lrepared for publication as Agrdfac!s. Now published, see ATIP I. 

ATIV.MPA"7-2. Norman, D., and ). Baker. "Incentives for the Development of the
Arabic (Cereal) Sub-Sector: The Small-Scale Fanner". Prepared for Panel
)iscussion hosted by BOSAD on v)_ _ 

Arab!.-Su -.Scctor (Ccruits) in lBvlsw tna, Galxrone, 18th March, 1987. 

A1I .MI_87-3. Sieberi, J.D., and F. Modiakgotla. "Water Harvesting and Soil Moisture
Conservation in I)ryland Farming". Presented at NiltioniTrining Col',dg__M
Relamation tnd Maniigen f !crioru Soilsi, Gabomne, 10th March 1987. 

AT ..ML_87-4. Norman, D., 1). Baker, G. leinrich, S. Masikara, and F. Worman.
"Farmer Groups for Technology I)evclopment: Experiences from Botswana". 
Prepared for Workshop on Pa;ret arid _Agriallt!r-Ii Rvtc;C plmdnlzy
Methods, I)S, University of Sussex, England, 27th-31st July, 1987. 

ATIP-MP-87-5. Norman, I).W. "Communication and Infonmation Systems in Farming
Systems Work: An Overview of the Past and Present". Plenary address given at 
the 7:l nnaln JI_;wrliing -yswern5-Sytipo,;ilun at the University of Arkansas. 
Fayetteville, Arkansas, lISA, October l8th-22nd, 1987. 

AT.MP_ 7-6. Worman, F. "Econoinic Analysis of the ATIP )ouble Ploughing Trials,
1983-87". Presented at Dep;nIrt n ni _gfAg i 
Ploughing. Sebele, Botswana, September 7th, 1987. 

- 124 ­



Heinch; 0rm , ai cr. 'BEffcs VX­Tllge.Syteson",%ce'Grwi, cdin~ R quricris'%. Presented 

Colleg SebeleBotwn June 19th .1987 

. BA e. -Report;'ood eb:untyRe earch Mect-hoology
Wrkhop' Harare; Zimbabe'2-2 Maich,18 

~ a mfagejin~g' 1Metodakg~a. ffcctso
zj~p Betswa Agi~ultI a1 College." Se cb isdleftT 

* 0D...Bak 0 croan hnolgy7t-DIepir' am ro 6ps: penencs fom Botswan ow, published,.c 

,,,:Baker D.C and DW. Norman; c larrng Syst sercb and 

MP9->Norman~ ~ead Bkr "~~ n ,WReflectionsDecadesf of Resarh' on, Sorghum.13ascd Farming ,,Systems. in Nomhe',Nigeraard'Botswaia'r, Presented at the r ofrn6 o' odReacroh inSouth m~Africa Harae Zirnbabwe,It -5th, NovemberA98
UP Baker,

K Coniferece on Food Security in Southen Africa". lrrlZmaw._-s-t5h. 
ATIP~~ . D. "'Trip report: Unrivecrsity -of Zimbab~e Tird nnua 

Novem~br1987.~,Zmaw 
1 1tS 

ATIPMLK-14.Bake~iD."We-d tol uring' Drought- a Fact Shce".,jrsptcat~ Depuirricrit of Agrigulturi Research Weds Workshop, Botswana cultural'
College, Sclbele, Botsvvana,June. 19th, 1987­

ATIP-MP-J-1 . onas C.'Zambia' Trip Report:' Intra Hi~ousehold' Dynamics aind' 
~ B Lusaka, Zaba 6h-2t arch', 1987.~RIE". 

8716.Bakcr, D.ATPMPJI "RsarcW Relatingt to Hlousehold Food Secuity 'Analysis 
Caried Ou by~Bikan' On-Farmt~ Raftfhe c~ ATPPoet i teahalapye.

Ws5U, v ofZmabe arrZimbbwe, 23rd o'25t March, 1987,, 

_'AMPIP 8-1 Wo man R, G. Heinfch~H ad S a i arrSecng h nn -ff '.'lh
Amon ,Faiers Exenson ad Rscach:.or

Bosw na.ub itedfo p blcaio n heInor j~nCcn rcf6N 
' 

a 

ATI Aniong, ar," D. "Womein and Rcria Mange,A toIn: twana Exipiien In 

'wt aeGrup" Preendaf/ 'Rarh Hoynu J6sbe Ip-e~tSIt h 

KsSae Univers.ity,, Manhattan 'KanV sUSA' Octboher,5th-B~ 

http:Rscach:.or


ATIP'I 	IP.:4. Nolutsi, P. and I). Norman. "MethIlologies for l)evelopment Researchin Rural Areas". Presented ait W rkshop on I)¢vdlpmeri Res¢.rh, NIR,
University of Blolits aa , May 27th, 1988. - . . .......
 

ATI IM' 88-.. Worman, I".an1d (. Ileinrich. "Two OperationalParticipative Tchnology I)evelopment Used ihe 
Approaches to

by Agricultural TechnologyImproverment Project, Francistown, Iloiswaiia''. March 1988. Submitted for usein (in fcrcrnrx 1!n P;irl'rip;j iye "[' Oohy.[)+clopnriwol hosted by Informiation('enter for Low Fxternal Ilput Agriculture, April 11-12, 1988, Th"ec Netherlands. 

A1 Nil' ..0. Sicbert, J.and E. Modxikgotla. "Water Conservation and Use Patternsin the "Traditinl (ropping System of IBitswana". IPreparcd for lrlltQm! IP)rylandJ C.pfcr im,, Hushland, Texas, August 1988. 

ANI') NIf' 88-7. Wornan, F., Y. 	 Merafe ard I). Norman. "Increasimrg FarmerParicipation in [SR/I.: the 	 AI'I Experience with Farmer Groups". Invited for
ir,, IJplardbI1ilipp Rese.arch and 'xtcrn'onrond Training, VISCA, 19-Leyte, June

2.Ithr. l)88. 

ATI 1)I'f 88-8. Sicbent, J. and F. Nlodiakgurtla. "''Evaluation of Factors AffectingSorghum Yield )rin(n 
 )ring Drought in Iotswana and Potential for YieldImprovemtit !or lmprovementYicld 	 Using (onventional 'lillage-Planting
()plions". Iiiited for Iorii l n i-Far! , areh iRisArid. and .ern i-AId ounr~im, hited by 'IMMYT, I)jrl'outi, Miay 23rd-27th, 1988. "
 

ATIlI' MI '88 , Woniir, .1) Trip Rvport; I'hilippiires Upla'iid Rtsarcli itrld. EI,,x;criolTro illinrlo/W rkshtop, Vi, a, .cytc, lhilippirtcs, jillec 1988.19-2.4th1, 

IAT!' INI' 88 I(. Sclcka, T. '.stab!islhingFormal Markets for Small Livestock in'tltirir AilicullA I )oiric toflotswanra'". Scplcnibr, 1)88. 

ATlI' Mil 88-l. as kia, S F., \Worman and (. Ileinrich. "The Role of FarnerTesting (iroips aridinlResearch Extension: Somc Fxperiences in Botswana".Paper ,iven in the ,gl Anniul [arming 5y"rii SympoY Qv|l, t fil'ns i! he.liX1 
 University ofArkalisa,. layeitevill, Arkansas, iSA, October 9th-12th, 1988. 

ATI MP 88-12. Sieberi, I. 'Suil aind Water Nanigeirient at tlre [arin leve'". Invitedpaper given atS Al )('(IS,\('('AR Work-shop 1on1Objvclivqs. Slsr;iegicsand1lichn ttirqes Appliedarid Research i ! Soil and ,Aitcr Minagimcnt, Gaborone,
Septei rber 26ith 9i1h Scpteribker, I988. 

A.2.5 I'R(K;Rt$S RlI'()RTS 

ATIP PR (83-.I IbH hhs, A. "Report on Visits to Agricultural Extension and Research
)fficers bytfie RI-OI".( ,'.May 1983. 

ATIP PR (183-2. lhb bs A. and (;.Morernedi. "Report oi Problems Raised by SouthenmRegion Al I,aid DA()s and 	Solutions Proposed by Research Officers". June 1983. 

. 126 ­



Mj 

r. .,Tjiono,,,andT.Monyatsi, 1] usehold. 9 aracstsInSosog East an awt-Nvme 192 'Sampl -Frame Census Summary
Rests, Ocoe 1983, ~ ypbr1 

PR"'831 baker D.C. "Early Season -rpping Plans of ATIP ,Mahlaay 
arme fltDeiiicr 1983, 

'ATP M4-1, armer 1901 4P :3aerD.C. "ATIP Makwate Workshp, Apr1l,I1 

Jun 1984,br 98 
AI RU aiker,'D.C. "1983 Agricultutmi Dcmon'straor S rey. Tab]e andSummary Findings, PartTOn: Extension~ Anda 'Conatris~Ei iecsCenaA4rCentral' I~Rclu~gion".2SeptemberrA984. 

A-E R 84-3. Baker, D.C- 193 Crop culturnl emnstrator 'Survbey. in lS, nd

SumaryFindings. Part~n To: AioD Chctc1tcsand ties Effectivesin
f 

>Cooperating with"ATIP Mahalape,~peie 19'84, 

~ATP R'?&84-. ,Baker.-D.C. ,"1983~Cowc aseine urvey: T~ables and Summary~Findigs from ATIP Mlnhalapye Farnmers". Septemiber 1984., 

ATIP 85-1 Siebert, I.D, "A Portable;Quadrit Sampling Method for Measuinig
Plant Stand Establishmeni a"Od Hays Outcomes", ~. 

~j4~~t~y 1 BPioruflory Study". Decem ber 1985. jtncMa~mn nori~o 

ATPRM86-1. ATIP, Mvahalapye, "Progressan Work Plannedfor1985196.My
1986. 186 a 

APP M a e , "O s r ai n n G n e Issue in Botswana Farming 
Sy~cmsR~i ~iV Fbru z~1988 ' 

ATIPPR M8--2Cpin, A., D. Baker, and S. Block.'Opin and, Improved Chiceken'Managemen:Findingsfromi ain InformalStudy"!. Apr-il,19 8. 
I"- a, Bker, D."Pediction of Sorghum and. Millet J'Processing Time forUs"TIP R MS 


in theEooi Anyi of On-Farmi tis"Februa 1988.
~I.? ­1 

-W. j 1. j 

I 27'­

- w'IJ' 

http:Plannedfor1985196.My


1988 

198 

1985 

ATl-PR__M87-A. Baker, 1)."'"'ypes of iFs work: a lermnologv Updale". Febmary 

1988. 

ATII'PR NIX-1.Iiakcr, D. "Fann Poiulation (?haraciciistics in Shoshong and
Makwatc: the \IVRIJ Survey Ihouscholds, 1984". July 1£88. 

AtIP IT NI 2. IBaker, I). "Frequencies of Cash Transaction in Shoshong and
Makwate". %ugut 11)88. 

F",N( '1,' )IWN 

I (M I 

A°!'IP IT F; 1.Millhr, W. "AIIP Seleciion of Villages and Participaiing lHouseholds in 
Tu ntntC Ai"pcnltIiral District". November 1983. 

.AJI PR I - Miller, W. and T. Sclcka. "Cowpe.a lasclin SuAey: Implementation
and Iindm,inm Tulume Disirict". September 19)84. 

ATIIP I'T F I' KOcA, I1. mid W, ;mlho. "livcstock Practices Survey". November 
198-I. 

A,'Fp IIT F,".Ii Kinkl, It. and W. Malho. "l)ranght Management [Or Farly Pioughing'.
Nm ,cmehcr 198-1. 

ATII'I I -1 K(Y.h, It. ani W. Matlhm. "lough (onditimon
('mmccininil I larns,,ws and Yokes". Novemiber 

.X-I Survcy and ()bservations 
19,.1. 

5.VlI'P PR I.S.1 K('h. It. ai W. Matlho. "Sipplemental Mineral-Mix for Animals".N()vcmtw.f 198-.. 

Invcntory Changcs ol ATIP 

ATIl' PR 15 I. Miller, W. "Analysis
Mathalmm'wrmc and Malapont, Villages 
Botsvai~ ()citOner 19x3", March 1985. 

of 
in 

(Census Frame Survey 
the Tutunic Agricultura 

in Maobo, 
l)istrict of' 

ATIP PR 1 5 2. Koch, i.,A. and W. Matlho. "L.ivestock 
Jarms mi 1984'. 

AII R 1:85-3. Koch. l,.A. and W. Matlho. "Dry-Season Supplemental Feed forl)ran,ti Armimi[,". May 1985. 

ATII' PR 1-85-. ScIcka, T. "loinla SmAlistock Market Study". Decenillber 1985. 

A'I' PR 1,'55. Wmornman, I'.). "(overnment Subsidized Ploughing Programme
Participatioinm I)cmand fuIr "'rIcior Ploughing". November 1985. 

I980(_
 

ATIP PR 186- 1. ATIP, Francislovn. "Progress on Work Planned for 
 1985-1986". May 

. 128 ­



1986. 

AtIPl PR- F80-2. Ileirich, G., F. Worinman, S. Nlasikara, and B. Malmngo. "1986 
l)ouble I'lhughin/Ilroadcast P'lanting Systcm Tria! anner Managed wuid 
Impleenwted)'. Novemhxer 19X6. 

A''1!P PR1 80-.. Ilinrich, G., F. Wonnran, S. Masikara and R. (ray. "1986 Draught
Management anid arly Phoughing Trial (Researcher Managed and Farmer 
Ihmplementcd" ). I,ccemantr 1986 (revised August 1987). 

Icinrich, F. 

(Watnner Managed/larmer Implemented). D)eceibr 1986.
 

ATIP 1IT I-.1. (;. Worman, and S. Masikara "1986 land Planler Trial 

ATIP PK [Xt(-. I cmnrich, G., S. ,iasikara, and F. Worman. "'lillagc Systems Trial 
(Rescarcher Manage,.d/Rescarcher Inplemented)", .)ecermber 1986. 

AT!IP 	PR F87-1. Bock, S.. . Wo mm, and 1. NIabotgo. "1985-86 Cooperators' 
Cropping Practices Survey". January, 1987. 

AT!I' 	 IPR !:87-1. (Surptlcmnt) IBiwk, S., F. Worman, and It. Mabongo. "'1985-86 
(ool)criators' ('ropping 'rad.ices Survy" Contains survey l'orn only. January 
1987. 

,'l'I 	 PK ![X7 2. (;ia,, K. C "(4,at Production hy AIII Firmners (luring 1986 in 
"l'n ilmnc li),ict. Bott,.; ir". leborary, 1987. 

e,'IIl' PR '8- 3 . ;rr',', R. (I'n 'l.ivcn. k Inventor' ('hanges on AI''P Farms, 'tutlme 
I)itrict, Bo an,mr. 8(r ,llv, 1987.98.I M". 

,I'I' PPR 187T1. lHock, S., I. W rman, and I. Ma o go. "l'hmghing Labour Study". 
\lay, 1987. 

ATIV IPRI[8X7-5. Iclurich, (;., F;. Wonman, S. Niasikara, and R. (Oay. "1987 Double 
l'hrmchg Tin (IRw,archer Managel /Iarmner Implementld)". Scpteniber 1987. 

ATIll' PR 1187 . Wmnmna, F., G;. Iclinrich, S. ,Maikara, It. Mabongo, and S. hock. 
"I9 t'Irmner' ps 'lIechnology )ptios 'esting Trial". Octoe)r 1987. 

ATII' 	 PR [F7 7. M;a-,nki , S., and It. Mabongo. "1987 ('ropping Systems Trials 
(R,cachcrmanardlrrlmcmct Scptcni'er 1987. 

ATI' 	 'R [8'7-8. Iclinrich, G ., F. Worman and S. Masikara. "1986-87 Tillae Systems 

Trial (lcReearchcr Mma.ilcd/Rc.carcher Itiplemcncd". ()ctoler 1987. 

198S 

ATII' P	R [X- . (irav, R.C. aind J. A. tl;hmxli. "oat Pr(htclioi by ATIP Farmers 
l)uring 1987 in TutUme Agricultural l)istrict, Botswana'". February 1988. 

[(iwk,,Ti ll' 	 P1R ['88 2. S. '"1986-87 ('ixper;,tor's Cropping Practices Survey". March 
1988. 

ATIPPI'R 1'S--'. Wormn, . and1B. Mabingo. "Miatsitamai/Mokuhilo Communal 
Grazing Pilot I'rojcct: Iasclinc Census Data". April 1988. 

- 129 . 



A .T R- -88-4. Hock, S., Ileinrich, (;., and A. Caplan. "Roiar, Injection Planter 
Survey". July 1988. 

11T8-5.AT!, PR Hiock, S. ")onkey I1:luiess ifomral Survey'. july 1988. 

A.2.0 RIl'QPlTN( I)O()ININ''S 

'hesc arC d(wiumicil, p (Xltccd lo filrfill requircments of USAII) and written by the ATIP 
team a.s a whole. 

ATJP R) X2-. A1.IP, ATIP Anual Work 'lan Number 1, )eccmber 1982. 

ATIP RI) 83-I. AI II', ATII' A\mml Work Report Numbehr 1, l)ccembehr 1983.
 

ATIP RI) 3 .2 ATII', ATI' .\umual \Vok Plan Nuimber 2, l)cc.mbcr 1983.
 

,V!I' RI) 81 1. Al'I, 
 AII' Anu;al %VikReptrt Numlhr 2, )ctobir 19,'.
 

AlIP RI) 8.2 A,,TIP, All'* n1Pal Work 
Plan Numbe, 3, I)cCCer',cr 198,1 

AT!I RI) 5 1 AI'1), All]' 11u Al Rejuorn Numnlr 3, Stptembvil 1985. 

ATlP RI) 1 . 1Ruco Nuinil.r 4, ()collwr 1080.X A. IIi, AT II' A11)iLl 

ATI) R! K! I ATI', ATI' lAruiult, Rcpmrt Niirlixr 5, N %v,lilbcr 1987. 

ATIP RI) 87 . A.:\ tn I'n Sumim,yr;li,of llT' !TeseRisclu DecemberFindings, 
I98,7. 

A.2.7 (OTII1;k'PA!PFRS 

A.R,S .,.81. "Inmpact Asciit ( f the Accelerated Rainfall Arabic Prxhiction (ARAP)
and l)romughl Relicf (R)R leralrnrrre.Scpte'nklrcr, 1988. 

- 130­


