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1.0	 CONCLUSIONS AND RECOMMENDATIONS. 

1.1	 Moisture is a ~aJor constraint For crop production 
because of the dependence of rainFall durins the 
srowins season. Little or no water is stored in the 
soil during the winter ~onths (3.1). 

1.2	 Crop production ~ethods ranse FroM the More 
traditional to Modern. However, COM~on to all 
Methods are several plantinss wbich May continue 
throush January dependins upon rainfall. ThereFore, 
testins of new varieties should include as sereral 
procedure several plantins dates to insure 
adaptability. This also should apply to weed control 
and ton e tol i l'11 pro v e d pro d uc t ion 5 c he l'11 e s (3 • 2 ) • 

1.3	 Initial results of cereal-lesume rotation studies 
sussest that on low Fertilit~ soils establishMent of 
hisher Fertility (nitrosen) will occur in a relative 
short period. These studies should be continued. 
Hisher Fertility will aid in water use eFFiciencY 
and exp~e5sion of higher yields of iMProved varities 
(4.0)	 • 

1 • 4 Ani l'11 POI' tan tan d I a c f( i n9 s t e pin res ear c h pro s I'a l'11 s 
is Farmer contact. The Asricultural Technological 
IMProveMent Project (ATIP) and others provide this 
i l'11 p0 r' tan t 1 i n1(. A9 ron 0 l'1\ i s t, pia n t b Y' e e d e r 5 , 

e 11 t 0 l'11 0 los i 5 t 5, pat hoi 0 sis t s, e ct. s h 0 u 1 d III a f( e 
r e c 0 l'11l'11 end a t ion s bus e don the i r res ear c h For the s e 
sroups to use (5.0). 

1.5	 Mr. Louis Mazahni will be returning in Mayas a 
SOT'S h U l'11 b l' e e oj e r. The Depa r t (II e n t 0 FAg I' i cuI t ur a 1 
Research has requested a c0nsultins plant breeder to 
assist in setting UP the breedins prosraM. Dr. Bill 
Ross would be and excellunt candidate (G.O). 

1.6	 A cereal agronoMist position has been approved. The 
as r' 0 n 0 l'11 i 5 t s h 0 u 1 d bee 0 l'11 e Fa f'll iIi a r (oJ i t h the e xis tin s 
res ear c han d Far l'11 ins s i' s t (Ull 5 pro j e c t s. His pro j e c t 
should be directed towards relevant crop production 
r C! sea r c h wi 1. h t h ~ 0 u.j e l: til) (~ 0 f l'11 a f, i n9 
'C' e C 0 I'll fll end a t ion 5 I-I h i c: h can b e usC! d lJ y t h C! F a l' III i n 9 

SysteMS sroups (7.0). 

1 . 7	 Anag run 0 I'll i s t (M. S c .) i s IJ e i n~ r e que 5 ted t 0 con tin II e 
C l! I' e a 1- 1 C 9 U 01 t~ r (! 5 C! arc fl t 0 i III P \' 0 v e 5 0 i 1 Fer til i t y • 

This i s a I) e \~ y i I'll P 0 r t. ant a \~ e i.{ and Ire C 0 111111 end t hat 
this positiun lJe established (8.0). 



2.0	 INTRODUCTION: 

This report is based on a trip to Botswana from 
February 6-12, 1883. Nebraska Project 13 is involved with 
cropping systems especially the benefitial role legumes plaY 
in increasing soil fertility. The objectives of the trip 
I-Ie ret 0 : 

2.1	 Evaluate the progress of the legume-sorshum 
rotation and intercroppins research of Mr. Lucas 
Gakale. He will be using some of this data towards 
his Ph.D. 

2.2	 Observe crops growing in the fields and assess 
P T' 0 b I e f'll nee d s • 

2.3	 Meet with various program scientists involved with 
SOrghLl1l1 l'esearch. 

2.4	 Explore the co-opeative role of INTSORMIL for 
support ins research with Junior scientists to aid 
existing programs while their scientists are 
obtaining advanced studies. Also, methods of 
support For returnlng scientists. 



3.0 OBSERVATIONS. 

3.1 GENERAL. 

Crop production is MainlY in Eastern Botswana. It 
depends on rainFall which occurrs throughout the 
season. Seasonal rainfall May start at anytiMe 
besinning in NoveMber throush DeceMber. EssentiallY 
no rain occurr~ during the winter Months FrOM May 
throush October. Usually iF the rains start early 
there is a soad probability For a good season. Local 
rainFall may also vary considerably. Farmers plant 
besinning with the start of the rains and May plant 
UP throush the middle of February. 

Rainfall started early November and there was every 
indication that it would be a good Year. However, 
for the ftl a s t pa ,., t the 1 a 5 t r a ins 0 c CUT' red a r 0 U II d the 
First of December and has resulted in in severe 
oj r 0 us h t. I n ft Iany are a 5 Far ftl e r 5 had a ban don e oj c r 0 r~ 

culture either entirelY or certain plantinss. 

3.2 CROP PRODUCTION. 

Crops observed srowing were maize, sorghum, cowpoas, 
s r 0 undnut s, JUg 0 be an 5, a II d ftl ell 0 n 5 • 

Crop production in the Lobatse area is Fairly 
Modern. This area has deep soils and a rainfall of 
500 to 550 mm. Maize is the dominant cereal. 
Sorghum, sroundnuts and cowpeas are also srown. A 
two meter row-spacins is used. Weed control is by 
dis I, ins bet 1.1 e enth era (-I S. The ftl a i n 1.1 e e oj pro b 1e ftt i s 
with weeds in the crop row. Several plantins dates 
M~Y be used beginning with the First rains. 
Ace 0 I'd i ng tot he f' a r ftl e r' 1.1 has e far ftI 1.1 e I) i 5 i ted 
cowpcas would be planted in late February. 

The inFluence of soil types on sorshum srowth was 
o b 5 e r ve don t h r e e e x P e ]' i ftl e n t a I SIt e s est a b 1 ish e d b 'I 

Dr. P. Stewart-Jones (Mobile Lab) to studY sorghums 
res PO nset 0 p 11 0 5 P 11 0 r 0 lj~;. The 5 i t e 5 we r P. in the 
Ci a bL! ron e .:.l r e il 1 0 cat (! d I-I i t h ina P P f' 0 x i ftt a t. ely 1 (> f, fll a f 
each other ,!nd had soils which 1·IC!re either sundy, 
tlledillftl (iOultIY), or heiWY (clayey). 711i5 l)ilriation is 
t ypic i.\ 1 F 0 T' Bot S "'I a na. S a (,\ e 0 f the san d Y S 0 i I 5 bee 0 ttl e 
very hard (-Ihen drY und need suFFicient rain beFore 
any til I iJ !J e can b e Pe 1"' rOT' (lied. S uFric i c n t a ttl a Un t san d 
dis t T' 1 but ion u f l' a i n Fa I 1 had 0 C CU f' red inN a I) C fll bel' t a 
fill the 5011 ,,]'ofile~; of' even tile hei1IJiest soils. 
The ~; 0 1"' ~J h U 11\ I-I a 5 I' e f I f\ C tin 8 the (;\ () i stu r e h a I din 9 

CUPdGlty of tIle soils. ,.11(1 sOI'!Jhufll on the !iClndy soil 
I-Iass t 1"' e 5 sed r T' () 01 d l' 0 U ~J h t, 1.111 f! ]' l' as, the 5 a ]'~ h U fll a n 



the heavier soils had very little str~~s, especiallY 
iF the soil Fertility had been improved. 

era P PI"' a due t ion i nth e Ma hal a pyarea i s I'll are 
t r a d i t ion a 1 wit h s I'll all far hi 5 and d r aft power. T his 
are a has a nan n uair it i n f it I] 0 f 400 - 4 5 0 1'11111. The c rap 5 

ob5el"'ved srowing were ~orghum, cowpeas, JU90 beans 
and mellons. The crop s~ed, usuallY a mixture of 
cereal, lesume and mellons, is broadcast and plowed 
in. SOl'll e t' a r hi e r s ht a 'I pia 1-1 , b \' a a dc c1 5 tan d ha r r 0 toJ the 
seed in. Stands are variable with respect to density 
and ratio of crops. This reflects the seeding system 
and moisture conditions at planting. The lesume and 
cel"'eal distribution in the mixed crops fields 
PI"' 0 ba b 1 'I rep T' e 5 e n t a "rand 0 I'll" rot a t ion and hi a i n t ian 
a fairl'l adequate nitrogen level. Plantinss occur as 
Ions as the soil is wor~able and continues with 
s uc c e '5 5 i vera I nf a 1 I un til the e n t ire far I'll i f 
possible is planted. This results in a series of 
different planting dates, any which may result in 
the highest YIeld for that season. 

4.0 CEREAL-LEGUME RESEARCH. 

Research using sOl"'ghum and legumes in rotatIon or 
sequence was established in 1881-82 (AppendIX A). This 
research addresses the ~rea of soil fertility that is 
loJ i t h i nth e g r asp 0f the S I'lt all f a I' I'll e I' 1.1 ha usua 1 I 'I doe s not 
use Fertilizer. Increasins soil fertiity is very 
important because sood fertility improves the water use 
eFFiciency oP crops and also is re9uil"'ed for improved 
va r i e tie s toe ,: pre S S I'll a x i hI U lil Y i e I oj 5. Thr e e e xperi lTI e n t 5 

a I"' e i n pro :.1 res son the Se bel e E}( peri III e n t S tat ion and 0 n e 
on the Goodhope Experiment Station. 8'1 February of the 
second season (1883), there was an obviously visual 
affect of better 50l"'shum srowth following cowpeas in the 
rot a t ion s t I.l d 'I a t S e bale. The \' e l>1 a sal s 0 sao d vis u a J. 
9 \.. 0 I.J tho f S 0r 8 h U hI (., hen g r (J (oJ n aft ere 0 toJ pea 5 and s I' olin oj nut 5 

i nth e s e "I ue n cest 1I oj Y. I n bot hex per i III e n t s nit I' 0 sen 
<:\ I' p 1 i e oj t 0 s 0 r shu 1,1 T' e suI ted ins 0 0d 5 0 )' shu l'tl s r 0 (.1 t h • 
PT' 0 LJ a b l}' tile lTI 0 S t S f' e eta c u 1 a r <:;.J r 9 IH( III I' e 5 p0 nsea f tel"' a 
1 e £i U III e (., a sat Goo oj hop e. E xc e f' t ion all 'I gOO d p I i1 n t s tan oj <:; 

1.lere Ohtrlll)(1d after sroundnuts as I-Iell as bettel' sOr'!.lfHtiri 
srowth. Thr responsvs observed one year after 
establishing the I"'ot~tions are excitins because it 
5 lJ g Q est 5 t IT a ton t h (l S e I 0 I.' nit r 0 9 ens oil 5 est a b lis hIli e n t 
o f a h i !:l h (' yo fer til i t 'I level ina s h 0 \" t per i a oj i 5 
pOSSible. 

5.0 FARMING SYSTEMS RESEARCH (ATIP). 

The objectives of A~riclJltur'a] TechnoloBY Impr'ovement 
p 'I' U ,j (' c t ({if I P) e\T' (~ () U t Ii 11 (' din the Dec e I'll beT' 1982 (·10 I' Ii p I il n 
( (.) p pen oJ I)( p.). l':'l t e il t'11 i S 1 () cat f' oj at 1'1 a IT a I a p yea ndan 0 the r 



will be located at Francistown. At MahalaPKe on farM 
t T' i a Ish a IJE! bee n est a b lis h (! d. This is the 1 in', t hat pas t 
research pr08raMS have lac~ed, an actual contact with the 
farMer. This project ta~es research reCOMMendations For 
crop production practices, varieties and iMProved 
technolo8Y which have a high probability of success and 
t est 5 the I'll inc 0 (tl P H r i son 1·1 i t h the Far fli e r p r act ice s. 0 n e 
of their constraints is that there is not a 800d data 
base of production practices, etc. to use in their on 
farM trials. ThereFore, close contact is needed between 
the c e \' e a 1 and 1 e 9 IJ I'll e a 9 ron 0 I'll i s t, the pIa n t b r e e del', the 
soil fertility scientist, entOMologist, plant 
patholosist, etc •• 

G.O PLANT BREEDING. 

At present there is not a cereal plant breeder in the 
Depa r t (11 e n t 0 f A~~ ric I.ll t u \' a IRe sea r c 11 (D AR) T his p 0 sit ion 
I-I ill b c f ill e d b y t'1 r'. L. 11 a 2 a han i u p 0nco (11 pIe t ion 0 f 
his t1. S c _ a t the lJ n i \) e r sit Y 0 f Neb raJ I, a t his t1 a Y. Up 0 n 
his r'ot-urn, DAI~ (.Iould lil\e a consultin9 plant breeder to 
s pen d fro fli 2 toG lol eel: 5 i. n 8 0 t 5 (·1 a nat 0 aid ins e t tin 9 u p 
a sor9hl,l111 breeding pr09ri.lti1 prior to the 1883 planting 
season. 

7.0 CEREAL AGRONOMIST. 

This position was ~pproved by USAID/Botswana. Attached 
are the reCO(1Il'11enIL~I.ions by the Det'artl'llent of ~19ricultl.lral 

Research, Botswana For the Job description (Appendix C). 

The person in this position has the opportunity to 
conduct research and provide a data base frOM which 
r e COlli (II e n oj Cl t ion can b e (11 a oj (! and I) e r i fie d b y the \) a rio 1.1 s 
far (11 i n :::1 ~i~' 5 t e (11 5 g I' 0 ups (A TIP r Er- SAI r, AD N, I F r P) i n 
8otSl-lalli.l. EI)en though there is considerahle research 
b e i n g con d It C t f~ oj lol i t h s 0 r s IHUII, the \' e has b e (l n lit tIe 
e f for t t 0 S 1.\ 1111'11 a r' i 2 e for v Q r' i fie a t ion t est i n 9. This P e \' son 
should beCOMe very faMiliar with these diFferent 9roups. 
T II e \' e 1 s t It e 0 P P 0 Y' t 1I II i t~' t 0 con d Ij c I.. I.! t.ll' i Clll 5 e H f' e r i (II e n t 5 

ina c 0 - ope r' c.1 l i v e fli ann e r. H0 lol Q V e r, the y dOli 0 t lol ant t 0 

COli due t the see :: P Q r J. ~l e n t !i, hut (oj i] n t t h Po b est t. rea t (11 ell t , 
t.' aT' i f! t y, r. I.l 1 t u r a I p rae tic e, etc. t 0 i n t \' 0 due e and c 0 fli par e 
1.1 i t h the t r a d i t ion a 1 5 Y 5 t r. fll s • 

8.0 AGRONOMIST (M.Sc.). 

This P 0 sit i 0 II 11 <'1 5 LJ C:' e n pre po S LA d toe 0 n tin 1.( e the DAR 
pro .i e c t " Ce 1"' e a 1 -. 1 e ~.11J 111 (I S Y5 t e l'Il soP I (II pro \) i n 9 So i 1 
F c.' r til i t ~. " (,:\ P I' i' II d j)( D). L l' g U (11 e S i.1 l' Po I: n 0 I-I n for the i r 

nit r 0 ~l e n r i x i.l t. 1 [) 1\ a lJ iIi. t i r. s loll1 i c h h f! n i f' its 5 0 i 1 
f' e r t J. 1 1 t )". T II i S fJ I' () ,j e eta d oj \' e 5 ~i e 5 to h e PI' 0 b I e (II a f 



furnishins nitrosEn with a cer~al-lesuMe SysteM which is 
a p p 1 i cab 1 e tot h Q S ill all faT' til. MT'. L I.t cas Ga I, tIl e f1a 5 bee n 
s c h e d I.! 1edt 0 1 (1 a I) e i n May 1883 for the U. S • A. toe 0 tIl P let e 
his Ph. D. stu die s tI t the Un i v e r 5 i t y 0 F Neb r a s I, a. This 
sci en tis two u 1 d til a i n t a i nth e 1 e S U til est 1..( die sin pro 9 res s 
and (.J 0 r I, c los ely 1·1 i t h the p 1ant b I' e e del' and the c ere a 1 
and graIn legume asronoMists in d~velopins varieties For 
c e r ~ a 1- 1 e 9 u til e c r 0 P PIn g. This pel'S 0 n til a y a 1 5 0 aid the 
Farmins SysteMs Project i~ adaptins rotation or 
i n t e l~ c T' 0 P pin g 0 F 5 0 r shu til and 1 e 9 II hi est 0 i rll pro I) e s 0 i 1 
fertiltiy on the Farms which senerally do not use 
fertilizer. 



Appendix A 

DEPhRTJ.lEN'l' OF !\GHIC ULTUR/,L RESI:::IRCH - FIELD DtlY, 1982 

Crop	 Rotation and Nitrocen Nutrition Studies 

In troe! uc ti on 

Tradi tional farming practiccs cnteli1 tIll.: p1c.nting of crops in 
mixtures, often u cercell nnd 1egu~es arc included in such mixtures. The 
practices seem to have enabled reasonable yields even without any 
fcrtilizer3. I':oder!l fnrming practice3 call for 1'0\'1 croppins in monocrop 
plantinG patterns. This eliillin.\tes crop mixtures (except ill D6 yet 
unrcscurched intcrcropping situations) thereby increasing chances of crop 
failure due to impovcrsichrnelJt of the 60il in r.lOnocropping ci tuationl3. 
Appropriate cereal - leGume rotation sequences offers opportunities of 
mnintninine rClMionnblc yields of cereal crape! under 10\" native fertili.ty 
reGimcG especially in tllC 's~all farmer' situutions where fertilizers are 
usually not tu.-,ed. 'l'he experiments uncler this section 8xn.r.1inc the 
possibility of exploiting tIle leGume nitrogen fixing ability to satisfy 
the nitrOGen needs of a succeedinG sorshum crop. 

'rhe Pro;jcc ts 

The projec ts under study have the follOl.,inf~ main objectives:

1)	 Determine the yield response of sorghuD following cowpens or 
groundnutr; compared to continuous Gorljhum wi th and \·,i thout 
fertilizer nitroCen. 

2)	 To moni tor :-;c.:lson:1l coil mineral ni troson (mninly poet harvest 
and prcplanting) and try to relnte thi3 to crop respOnfjc. 

3)	 'fa try to \>lark out the minimum fertilizer l'~ tc: - legume 
combination Llw:; \o/ill give tlJe yield of the ccreal crop. 

II)	 1'0 me:1GUre the pl"nt N-uptnkc (cereal) durir,e the life of the 
crop - vegetative, flo',:oring and physiolOGical m,,~turity stages. 

'1'0 <lcll i eve till: :.:.e oh jcc ti voc foul' fi eld expe ri men ts hnvo been ini tia ted 
d urine lilt: curren t C roppinl:j GCa:30n:

2/..••
 



- 2 -


At Sebele 

Sorghum - cowpea rotation study on 2 soil types, a candy Gail (Block B) 
nnd n Dandy loam soil (n 33) nt 0, 20, 40 and Go kg hn-1 N as LAN 
(28% N) applied to the sorghum crop only. 

ii)	 A three crop sequence - sorGhum, cowpens nnd rroun~nuts to be 'followed 
by sorghum the I1l~Xt DeUGOn ut, 0, 20 and 110 lq,5 ha-1 1'1 (Dlock 8). 

iii)	 A strair;ht fertilizer HI' factoI'i,ll expcrir.wnt 'YIith four levels of 
!I (0, 20, I.tO and Go kG ha-1 II) Dnd three levels of P (0, 20 nnd 40 
kg ha-Ip). 

At Goodhope.
 

iv) Dame as i) above but with groundnuts substituting for cowpeas.
 

Field plans for the 2 experiments are attached for guidance. 
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IIGHI CUL TUIlAL 1WI::ClLOr,y HIPIWVI :IHIT PROJECT (M IP)
 
WI/Uf,L I;Qf:f: P[Pi
 

O\!ccmbcr 19~12'
 

1. PUIlPOSE or ('[l(l,JrCT: 

1.1	 To improvc the (,1I',1City of the I·FJf\'s rc~e<1rch cHod extension 
IIr09ra:I1<, to devrlujl alld effertiv(:ly eXlend f,1rlllin9 system 
rccolI,mendalions relevilnt to the n0cds of thc sI11,'11 farlller. 

1.2	 In the project dl'~i9n it 'i/ilS pnvisilgcd that I\T!P l'Iould
 
contribule to lhi~ purpose in threc I'/ays:
 

1.2.1	 Help strclllJlhcn thc e>:perilllent staticJll bilsed reseal'ch 
of the Oel'MllllCnl of A~jI"icul tlJl"ill 1~0<~,"'ch (OfIR) 
and strclllJI hr!n the Ii IIf:s lJl~t',','een ~uch re:;e<1!'ch and 
(iJ'1110r5 by if',~ple::lcllt.inlJ iI FUlIling SY5t(:1I15 Approach 
to Hesl'arril (I'Sf'!!), \'Ii lh leil:,I" bil5ed ilt Ililhillapye 
ilnd Franc i s tOI'In. 

1.2.2	 Help stren~lthcn the I inkil9c bet~leen rC5e,lrch Horkers 
{in Df,ln ilnd exteJ1C.iun (i','rsonnel {in the Depill-tment 
of I\griclIHural Fic·ld Services ((JArS)) through the 
appointn:ent of a Ih:~,earch El.tension LiilisGII Officer 
(HELD). 

1.2.3	 Help set up il COIJll1ltJrciill seed pr:Jduction system to 
cnsure that il:!equille 5u;Jjllies of nl'c:dc:d sec:d arc 
ilvai lable fOI' distril:ution to [)iltSI'lilllil filr;::ers. 

1.3	 in tC'rllls of the i1lJ',J\'e, lile ~/lIr i, plan unti 1 Sepll'"I!Jl:" ljuJ 
incllldcs considerilti:J1I of 1.2.1 ilnd 1.1'.2. 110 1'/01'1; pliln for 
1.2.3 hilS been propllscd due t.o po"lpOnCl:lcnt or tllis pl'ogram 
as il 1'C'$ult of di'.cussions he!l-Icell US/\ID/[~otSI'lilllil (USI\IO/U) 
ilnd till' GovcrniHcnt CJf Cots\'l~nil (G~!l). 

2. TIlE	 rSflR CO:,:POtlEIIT (I tC'111 1.2.1 "!Jove): 

2.1.1	 f\ num!lc'l' of iittribllles of rSH hclred focus the 
di,'eclion of the \'lOrl'. plil!l. Since there is ,~ grr.at 
deill of cOldllSioli ilS tu I'lhal is called I'i:.min!) Systems 
Reseilrch (ISI~), il cOliceptuJ lout I; lie of thr. I,TIP 
ilppro,lch ir, ~Iiven in ri~lIre 1. {\TIP rc:~.c,1rchel-s prefer 
to c,111 it il rilr;:linq Syst.r':I~. l'ppl'OilCh to 1:C'"eclrch (r~t\R). 
I\TII"5 ISM: pr\I'j",Ii:: i~; ilill:L'd ilt improviliU t/;e l'lrlfilre 
of fo1r:llin~1 L1;':ilil'~, tllI'Oll',ill illcrc"sin'j lIl0i,' produc
t ivi ty. TriO Cllilifl kill'nl"ry i::'ill'o"ches Cill: IJe' fa 1Io'ded: 

a)	 ral'lllin~ Syslc:::I:, 1\'sC!"rch (rSln - involving the 
de','eltlj1li:I!lIt nf 1',~'ll'.';:lIl i;::j1ro':cd lec!::'",]oSi(!s ilnd 
t1,pir dis:.','I::il!di'lli ViiI [II" cxtC:lIsiclli ';l'rvin!. 

lJ)	 rilrmillCj Sj'~,tc::ls r'('rsr,~ctj\'e (I'Sri - illvolving inrlu
l"l1cilltj the dl:vplflji:1\e'lil (If releVi\llt policies ilnd 
Sl:PP01'l sy~ t':lil~,. 

2.1.2	 lniti,ill:l f,Tll"s l'I'li'ha:;h i~ 10 DC f:l.linly 011 rSR 
illtI::II;'lh 1I,·;,('fI111y 1.,1('1' ill thl: project illcrCilSill!) 
Cl\lph,l~, i~. II ill b·J I'I "cl'd 011 FSI'. 

1hl' AII/lIIJ I l!cl\'l 1'1,111 j,. 'or lil"dull'd \11 I."! pl'OdUCf'd in St'ptl",'hel' r~ilch 
yl'ilr hul \';,"; LIlL :,,',.,~:I"l' llf dl'l,l)'~ ill 1I;;p1<':::,'nl,1tioll of till' ('ontl'ilct ,lnd 
lilll' ill'riv.,]o, (If 1/\ "I'I".'"I1H'l. 
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2.1.3	 "TIP reseal'chers believe ,1 successful FSIl program 
IIII1~t inc.lude involving the farmel' (lh~ COn$Ulllel' of 
the improved technologic:;) i tilppi flg the poul of I:no\ol
ledge of fM'mersi recognising the hel;'rQgeneous nilture 
of the f~rming c.onulIunitYi using an intel'disciplinary 
appt'oilch; e>:ploi ting cOlliplemenlilry and supp1ellicntilry 
relationships in the farming sj'$tellli ilnd hilving a 
dynamic and iteriltive research approach ~Ihich is 
comp1emental'y lolith expel'illlent station ba$ed research. 

. 2.2 
~	 

Hork Plan: 

2.2.1 Strengthen experiment station b"sed l'c$earch. 

lmprovi ng the strength of cY,per iment s ta t ion research 
is critical to the ~uccess of FSR. This is being 
fc1cil Hated by the follOl-ling: 

a)	 " Grain LegulIle "gronomist pill'tially supported ~Iith 
funds from the Oean/COIolpCil CRSP has been $tationed 
at Sebele. Ifeavy emphilsi$ on expcl'iment station 
based \-Iork on cOI'lpeils cons t i tutes the major focal 
poi nt dud ng the current ra i ny season'. 

b)	 fIltempts I-li 11 be made to finalize plans fOl' recruit 
ing iI Ccreal f\gronolllist under the llnSOfU-1IL CRSP 
in time for strengthening the experiment stiltion based 
research next rniny season.I, ..r·	 2.2.7. Com~lence 1/01'1: of the 1-'C1halill~t.c:. rSR tCilm . 

~: 
The I~ot'k plan heing implemented :s illustrated in 
Figures 2 and 3. Specific points to be noted arc as 
fo 110l~s: 

a)	 Because of'the de1ilys in finalizing the cont.ract, 
the lille ill'rivill of Ttl personncl aild logistical 
problems ari$ing Froll1 housing not being ready in 
'-ldhillapye. l~:o rather than thrce villages, as 
indicilled in the Project Paper, arc being focused 
on this cOllling yeilr. 

b)	 " vi 11i1ge exploratory survey I'1ilS undertaken in the 
t~IO selected vi lla~~s (l°lab-/ate and Shoshong) using 
hlo intcrdisciplinary tear.15. Each team consisted 

- ,0	 of ilt leilst one a!w~noll1ist and one ilgl'icultural 
economi!>t. fwisin'l out of the exploratory survey, 
recollull!!ndation dOlllaills lolcre tentativc1y defincd. 
These rC!comlllendation dOlllains \o;ere bilsed on filctors 
affr.cLin~ f,l'Ii1in~ fallli1it!s' ilhiiitic5 til iwplemr.J1t 
timely p1anlilli) (jpcriltion~ (i\ cl'iticill dl~tcrmirl<1I1t 
of crop yield'). TiOlc1incs5 pl'imarily is influenced 
by \~hether OI'/Il(!l!, hircd (11' Ill1rnl\'led dr,lU(jht pO~lCr 

(trilctors. oxen, donl:eys) is used by farlilers. 

c) "sample fr,1IIle survey in lhe lI-/O vi 11as~s \-Ias under
tal:en lolith the hl!lp of erm:1CI'iltors provided by the 
Central ~;tc1listic.s Office. lhis survey provided an 
empirical idea on the reprc~C'ntation of farming 
f,1mi 1ie~ in eilch of the recolI~lIelldation dOlllain$ (stratil). 

eI)	 lJsin!1 till! rC'~.lIlls of the :.'1I1ple ft·.111IC ~dll''1C'Y. \l pro
porti!"1.11 ~."lIlplL· of fill'lllill~1 1'.1I1\ili\':". in eM:h r\)com
IIIcndOlLion dUIII.1in 11.1S lil'le(.\(-d to pill'liripille in :;odo
CCOIIl)llIic CilSC ~.tudics ((',lse ~tudj' "ilrlllcrs-'~lJ in 
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total) Mill on-farm lri.l1~. (Trial FMr.lers--24 in 
tolal). In ~elcCling tI,e!.c sJmplr.s, spcci<ll carc 
''las lilken to ohlain propol'tional reprr.sentlltion of 
r.1ale ilnd femille heildcd households. The information 
f,'om tlw C.l~,C Study .111(1 Tri.l1 f.ll'lIICrS I'ti 11 be 
supplemr.·nlcd and cOI:lpll'I'Il'lllC'; lJy 51)(:cial Subject 
survcy~ ilnd Fi c Id DbsC'rvat ion surveys tllat ~d 11 , 
depcnding on their objectives, hav£: diffcrent samples. 

C')	 lIe,wy cmp'hlsis durin~ lhis er"ling yeilr \'dll be plilced 
on till' UescripL ivc!Di.1~lnost ic 'ilage to provide an 
in-deplh understcll1ding of th,:, technical and human 
environ!'lcnt in I'/hich farming j'1mil ic:s opcl'ate. Such 
unders land i n9 \·ti 11 b0 f.1C il itilled through the 
multiplc-visit (ilse Study of farming f.ll11ilies focusing 
on the resource flo\'ls ilnd en'.errrise combiniltions 
of the household; the Special Subject (of len one 
shot) s ;I'veys addre!>sing specific technical, socio
econol:!ic, institutionill alld behaviorill issues; and 
the Field Observation 1'101'1: L',:110~1 and "Ihite: peg 
studies). 

f)	 In terms of thc Design Stage, llliljor reliance I'li11 be 
placed on results clllilnat;ng from experiment station 
llased rcscilrch. 1I000/ever, I'lhere there is reilson to 
cxpect "illlnol'll1a1" conditions on lhe experiment ,station 
such as "I('ed and pest complexes" soil conditions, 
differences in location, etc., there is a role for 
trials (HI", HI) on filrl:1ers' fields. It is not antici 

• pilted	 Lhat. this type '.,r \'Iorl: Hill be a Majol' r.c;,,?r.:1'-:lt 
of ATiP's reseilrch 1:I"Ogl',1111. Currently, plans are to 
"llorrOll' a !>mi1 11 il rea of 1and from a fa rille I' in Shoshong 
on ''Ihich sor~lhull1 undcl'-sOl'/ll l'li Lh di ffcrent types 
of forage Hill be investigilted. 

g)	 With reference to the Testir,~ Stage, some emphasis is 
to be p1.1ced on tesLing ~Iith thc Trial Fanncrs (R14, 
FI). PI'iIl1i1ry ell1pll<1sis i~. placed on mea~ures contrib
ut ing to seedl ing cillcrgencc. ,e901:..,pmQrgC!,-CC_ and the 
resllltinu pOOI~3n'a!.ic:. plil.'l,L. ~,tand eSla~ljsJ)m.~EJ arc 
ohservC'd to he 1I15jor facLors leadin!] to 101'1 grain 
yields per lIecLilrc in fIIJny } :ars in Uots'·lalia. Different 
planting methods (red peg study), including Lhe USc of 
tile ploUBh pl.1nLer ilnd the rO~1 planter (devcloped lly 
[fSAII') , ill'e llc'illg evaluaLed for Lheir effect on emer
gence. Sced placement in Llle soil differs I'lith the 
Vill'iollS planting lI1elllotl~ ilnd Lhis may be critical at 
certain soil l:loi~Lure levels. Tllese met.hods plus 
hand third flll"ru\'1 p1""1t'i1l9 i1nd han'owing after plant
in\) arc cilch he-inl] o.::omp~lred l'lith the trildit.ionai 
seed broadcasL follmlC'l1 by plou!)hinQ trlldiLional 
method. DUll'r Meit:. lo IJ(~ ICJol:ed ,1l ~ti 11 be StipCr
impos('d Lriill~, (.:!l:.o H;·l. FI) louking ill LIe influence 
of ~l'r.d si~e 011 elllcrgcllo.::p., 

II)	 In order to a$SC~S the l'l!prescnL.1tivcness of lhe tl'lO 
selectcd vi 11.1~;c:;, 11n c>:plol',) tory ~,urve-y follOl,ted by 11 
one"~,hoL vcrificJt ion survey I·dll lle cilrr'ic't1 ouL in 
olhC'I' vill,1~Jes in t.he !,l.dl,l1.1pyC!I'Jl.lpyC areil. This 
\/ill al~.(1 help in sclcctinq lh(! third vil1.1!Je which 
\'till ht' illhh'c1 iI~••1 focill poinL in mid 1903. 

~.7..3	 'lrllininll of B,llsl'I,1I1,1 in rSAH-Lypc acliviLies is a 
lI'ilil.itl cllillpun<!nt in in~l.it.IILiolllllilin!) rSr"( ,1clivili(}~, 

\~
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in llotsl1all3. TI'IO typcs of forlllill trilining progl'ams 
arc envi!>ioned: 

iI) Short non-degrce training courses. 1'1-10 of the 
counterp,ll'l s have illrelldy b(!CII to the Cli·i:.lYT -FSR 
COllrse I'Ihi le a third olle Iii 11 be going in Februilry. 

b) long term dC(]I"ee trilining cour~,e. It is planned to 
send tHO pCl'sons for de~JI'ee trainillg from D!,R - one 
ill Jilnuuy alld the other ill AlI<Just. III addition, 
another two Hi 11 be sent i1t !> imi lilr times from DPS. 

2.2.~ Short-term consul tallts ~Ii 11 pl.ly an important role in 
th~ initiation uf the project. The follOl·ling have been 
or 11 i 11 be i nvo 1ved : 

a) Or. J. Sjo (AIJ"icullllral Er.ol1CJl11ist and professional 
backstoppcr at KSU) in Sept~mbcr familiarized himself 
~Iilh BolSI·:,llla ilnd filIP, iJlld helped fill ill the period 
priol' to the arrival of fIr. Doyle Oilker in October. 

b) Or. I-\. Collin~on (CH1~WT, rl,lirobi) in October gilV(! 
vahlilhle i!dvicc on the lI1ethodological iJspects of 
FSAR. 

c) '·11'. C, Li<Jhtfoot (formerly of EFSAIP) in lIovember 
helped !Juide the FSi\i1 act ivi ties of AT!P. 

d) 0", ,I. Jorns (Campus Coord i nil tor iI t KSU) in llovember 
filmi liilrized himself Iii 1I1 Eutsl-'iH1a and /\TIP and helped 
resolve lIIJny dctoiled i1dlllinistrative issues, 

e) 0,', A. Barn,lhy (t\~JrirlJltlJrlll Econo:lIist at KSU) ~lill 
visit in l1il,'r.!1 to help ~.!:t Ui) an efficient datil 
(lroces~, i 119 iilld ililillys is sys telll for the reccnt ly 
acqui red fuicro··co;aputer. 

3. TIlE RESEARCH rXnIISIO:1 Ll rIKM~[ CO:-lpOU[ln (llP'f:l 1.2.2 lIbove): 

3.1 Preamble: 

The [lELO I'o~,itioll I-,ith re<.pect to (1'CIP~. is a nc\'I one in OAFS. 
As il rcr,l/11 it i~ a<, yet difficult to predict hol'l the \'01'1: 
pllln I-,ill Llf~\·cl()p. Therefore. the fullcJI'/ina I'IUI'I: pliln should 
be (.(In~.iLl('rl'd incolllplele Mid vel'Y tenlative in nature. 

3•2 Hu r k I' 1.,n : 

3.t'.) r\(livitii:5 of the RELO l-dllill1.1uue the follUl'ling: 

1I) Ill::::h lil!w \·:i11 hI' ~,pcnl 0','('1' the c(1:~tinCJ l::~:lths visit
in(J varioll" HNJ', alld llN)'~ to obtain l:nolt1edge 
about the r_~t"I1',i()n ~_(lrvice lind the pl'ubll':i1s faced 
by fill'l:I(,I'~, 0'1:; perccil'(!u hy (,>:tclI:.ioll I'er';onnel. 

II) Mten" ~O:nl' di~,ll'ir.l level 1I1eetill(jS. 

r.) Obtain kIIO""lt-!,;" ,1!JOlll d(·v,~lll;l"I:'nt activities in 
thl! 11l1lntl')' liJ;llll~:1i liai:;ill'J l'lith !.I.Di'P. 

<I) I1rl'(, 1111' filmi 1i "ri lV I-,i th tLl! resc',)rch ilct ivi ties 
.11ll! 1>I'(I~lr,1I:l', ill Ilr,ll, 
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c)	 lit; lp in coopp.ration with the val'iou~ rSf{-type 
project', in Dr,ll to develop rroduc~ive relation
ships and infermiltion-exchange systellls I'lith OAFS 
personne 1. 

f)	 Continue close liaison I'lith the activities ef other 
ATJP per~.onnel in the /·IJhillapye area. 

g)	 Plan an improved or expanded refresher program in 
crep production, including agricultural mcchilnization. 

h)	 Inveslig,1te potential interest in refresher in
service training cr'ursc~ fOl' extcn:;j~n personnel. 

3.2.2	 In terms of forlllill training fOl' Batswana, tl'lO OAFS 
individuills \'Ii II be sent for degree training - one in 
JanUilry and the oth~r in August. 

11 • Af):·1J NISTR AT ION : 

Substantial administrative duties on the part of the Team Leader and 
the Deputy ll~"I:11 I.eader ~Ii 11 continue to occupy 11 grei!t deal of their 
time, with pL1I1liin~J the ex;)anc,ion of ATIP to Francisto\\'n and improving 
the efficicncy of Jdmini~,tel'ing the rest of the project in cooperation 
I·Iith GOB. USAID/B lind :·1JAC. 
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FIGURE 3
 

Stage In Depth Design Testing 

)escripticn Diagnosis 

a) C~se St~cy ~a~ers Surveys 

b) S~ecial S~~cy Surveys -----------------"7 

c) Fieid C~~ervations ( > 

( 

e) ~}t. FI ~ork (Triai Farmers) 
( ) 
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Append b; C 

.100 OrSCflIPTlON FOn CCnEIil. Ar.nm;nr·II~jT - [)[pl\f<Tr'lDH 

OF ,\GllICUL TunAL HCS[l\rlCH 

Duty 5tntion Sebele or r'luhalupyc (if hOU!Jing and facilities oro available). 

Oncl<C)t'ollnd 

Tho !\CJricullul'c Tccllnology Improvement Project !\TIP (633 - 0221)
 
include;, Lhe position of Cct'eLll Agronomist (Annex II D p. 10) to strer'Jthen
 
the DeporLment of Agricultural fleGoarch and support the projectu through
 
relcv~lf)l rcsei]rch findings.
 

DUTIES 

The officer ~ill undertake Lime of planting/variety trials vith millet
 
and sorghum [w the Lc:..;l crops in Eustern Oob,vnn,], The trials \:Jill initially
 
be planted ut re~,enrch ~;ti..ltion~1 und ull imatdy sites \:Jill be developed on
 
farmers fields in collaboratiun uith rsn projects.
 

The ::rJrqh'jfj1 nnd millet varidies used vill be Lhose released from the
 
Seed liulliplicatiol1 Unit plus the bettor perCormc:rn in the Crop Screening
 
lriols conducted by lhe D(~plJrtr.:r.nt of I\gricultllr81 flescarch. As (;1Oteriul
 
is mode nvnilublc Crom the ICrUSI\T/~3ADCC/millct/~orlJhurnbreeding progrun:mc
 
l.o be bn~L;d in ZimlJLJbvo it viII bo incorporotcd inlo the cxperimenl:ul 
prolJl'anHae. 

Thr. te~)t varid.icG shoulL! be exposed to or. \:Iidc 0 variety of conditions 
os prncLicully po~)sible. These \CIill include Gail t)'pe, Dnel site cropping 
hisl.ory, ~i th l.ho lreLltrllenla of plant populntion (tvo to three ruther \:Jidcly 
npnccd populnlion) in factor iul cornbin3 tion ~Ji th variety, management practice 
nnd ferlilizer level (+/-P). 

The cereal a9r()n~miGt \:Jill be cxpectcd to closely ril0nitor the test 
site!:; nnd help the ::;nr~hum breeding and crop Screening officers, identify 
lhose planl ntlribuLcs contributing to lhe \lodetnl specific rcsponses 
observed. 

AS!.>isLancc \:Jill be cJiven by the soil fcrlili Ly, plnnt protection and 
oCJronornic di:.iciple:i l;Jil.hin Lhe Depnrtment of I\lJricultul'al Hcseorch, on 
the dc!;ign and location of lrilll;" und Of} e>:pcr ililenl.nl procedure. 

qLJf\Llr]Ci\TIO~S

The officer [,!loulcl hove n !'h.O. docJrec in i\CJr'Jno~ni' (cereals) or closely 
reI aLed eJj sdplinc!) LJlllJ subsl.;J/1Linl overGca~; experience in developing countr.i.eo. 



Append b: j) 

Jon	 ()L~~CllJPl IO:~ run A(;f\[J~:llr'iI~jT - [)[[>AHH1CNT ---------- ..------- 
or AGfli CtlL TunAL	 m: SEAnCIl 

Duty Slution	 Sebele 

Onckqround	 l·lr.L. Gukule (A(jrieullurnl Hcsearch Officer) hnG initintcd 
n series of crop rotation trials ot Sebele nnd Goodhopc 
re8ellrcll stations; the primary objectives of \:Ihich Dre Dn follolUs: 

i)	 Determine tile yield rcsponse of 80rghum follo\'.ling cow
pens or (jL'oundnub, comp,Jrcd to continuo!Js sorghum lUith 
und wiLhouL fertilizer nitrogen. 

ii)	 To fl1onilor seasoll:]l Doil minerul nitrogen (mninly post 
harvest and preplanting) und to try to relate this to 
crop respollse. 

iii) To lry to determine the mlnlUm fertilizer rate-legume 
combinnt:ion thnt l:Iill (jive the optimum yield of the 
cereul crop. 

iv)	 To measure the p.lnnt N - upLnl:c (eereol) during the life 
of lho crop - vegetative fluwcrinej ond pllyDiological 
rna Lur ity sto CJ 0 S • 

v)	 To determine tile y iold ndvanlu(jes or oLherwise of inter
crop8 vermis monoerops. 

111'. Gnble is ~,cl1edll.1.ccJ to leave for the lJ.~I.A. durin~J mid 1903 to
 
complete Ilis Ph.D ~JLlJdie~> on Lhe nuove lIlCmc aL Lhe Univcroity of Nebrnskn.
 
It is imperative lhut the roLnl:iolluJ. work iniUutccJ by I·lr. Gokule continues
 
dLJrirlCj Ilis ubscncc ;:I~J it h; only cInar 4 - 5 ye~lI~o thut clem' trenc/o in
 
such a ~jLudy cun be ddected; and the study should ideally be continued for
 
nL JClIGL up to 10 yenrs.
 

It is Lhereforc recomnlended that the Department of Agricultural
 
Hcocnrch reerui Lrj nn <:lCJronumid under lhe Duspices of INTSOHmL to continue
 
lhiu irnport<:Jnl. rotational \'.lark.
 

DlIl ie~>	 The officer \:Jill continue UH~ four experiments at Scbale ,mel Goodhopc 
liS i niL bled uy 1'11'. G;:lkule Dnd t3ke .111 the neccsoury measuremenls 
of plant gro\:Jlh <lnd yield and,.ol' soil N und plant -N uptnke during 
Lhe lire uf lIw cert~al crop. '/'111 uddiLion the officer may be requested 
Lo conduct ern rnLaUon Lrial~j on sclecl(~d site~J in South East 
13ols\:!~ln;], in farll1p.rr, fields., in colli.lburuLion \:lith FSH pl'ojecLu. 

JU~jli ficulilln: 

The informaL.ion obbined frolll lon~J term sLudien 011 crop rotations 
will he uf CJr(~Llt v,llun to lIw Fnrrnill(.l t;y~;tl.'f1lG PI:ojecLs in OotGwl1nn 
(AlIP, [r~~i\IP, AD;!, IFPr) wllo will te~)l the findinlJs before general 
reC()nHlll!IHf~lliull~j C:1I1 be rele;J::.;(~tl t.o the DCp~lrtrncnt of Agricultural 
Fir.ld ~jcrvjccr3, for cxL:n:;ion to rnrlllcr~.. 

.r!:~'~}..!.C~.~:!~L.j_~~~.~:	 The l1/Ticcr ~jh()u1.d 11~lve at .l(~~)~)t ,Ill r·I.Se. in fl.(jronom~l/phJnt 
11111r.i l.lull \:J.~ til ~;()Il,C (l\!C~l':iC,I~; (,;"pl~dellce in devc.lopinU 
cnlJllLl'ic~3• 
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