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FORWAHO 

IIP:HI ol Ct'c.;p [•¡·¡,¡j¡¡cl iur1 !1,•p;1rl mr•r,\ ;ll'lrl P¡·irwi p:Jl or lltJtHl.t ('oJ .l <•gt~ 

ol 1\gr·iculltn·,_., ll!JÍV ''l"~;¡ty o! llbJ:twi. lli¡¡'lt;¡,• I~JH':/~J() ~··:tSOTI I IH: 

l t 1 ,, w i 1 h 

dc1•p rc·¡•,r•t•l lh:JI lht· l'r·"J'.i'iilll I'<'J,'.i!;[¡·r·:~ th1• In~:~; oi 1:,1•• llt' :; ~; ('hi.YI'Ild<~ , 

who w.¡:; liv .1d 1lr C'r·up Pr·odtwl in11 l l q,.¡¡·lrn···n l 

hi:; ~~(JI .JI 1' 1':'1 Íll pt•;JI'f' . 

C<'ller:tlly 

; ¡ Ji ti¡,·. 

c·~-;¡wc i: 1 J 1 y 

1 tw 

l ; ¡\ (' h-tl 

fl () l 

lo 

JJ(lr-tfl:d . P..1ir~:: :_.;l: ll'\r·<l 

l:wr.t•· Jo~;: ;f': ' ir; yi<•ld 

\H 'C< II! !'i•' mo,-.! of : 1..-nr 1AII'I'I ' :q;pt o:!('h ir;¡, ur.;l tlr' i 1 y ny tlJ:·, ( 1 im<'. Rr1in~ ; 

r<'l.urrH •d ;n,d jH ' r ::i~: l<•d r.-w :1 hntll 1111• wl1,;lt • nonth •il /•.pr· i l c;•usinp., 

mouldillt!, :md d!•c· .;y ,,¡ wt,:,tc•vv¡' 

cot1Jrl nc.t. hPi p n·.t icirrJ'. !l¡;¡t ; l. w:t :; y•·l 

:c; e: t :~on f or· 1>< ·;-.r¡ r·· ·: <•;¡rr!t i 11 lli.i 1 .~ lo ! <d. 

will nutc wl1il<· ,.,,inr. 

f'l'o~.•.r:un l!Sll 1 1 , '/() 1 ; . ()r, 

C'Otll'~; p" IH ' IIIJC'<~lt ;·(¡ ;u:d 

1 hr·(•U••.I• our· rPpo,-t . 

t(J flold !1,<· "n,•:m 

lloWI'V(•f', O l'll' 

:liJO! h•·t' ::twC<'t.:;!ul cr·oppirw. 

d., L1 v1: 1:•. < ,,\ 1 l·t·t,•d ;::-; you 

:)/ill('('/(' 1 f\T p,o~vt• 

Ht• , , •: 1!'1'1' 1-1• • f IH" ! ~-. 

t h<'' Hc·<m 

Tr ·:, i 11 i n g 

1 11.1 l t.ll(' 

lh•:Hl Progrnm tl!iW t,;¡<: !:,·ft,., · qu:ddi•··d ,-,·:: l':li·¡· !J ; ,::.l::l:l!o::; IIJ;,[ C<ln 

impt 'OV<' col•<ll ll'l ion () ! • x¡.:' J'lm• ·td :: ,,¡,d d .lf; ¡ ;"~'l''i::i lt,,n lo t· rn:111y y<·ur:-; 

1 u com<· . TI,,• pt'tt¡~.J·:m, ;¡]·:(, '>t ·r. l two n,•·:IJ h• ·r·: nf' J\d;.p! 1 V<' llf·~:<•:n·ch 

S<'C l iott f'nr' ;¡ ~; )¡(,r'l cc;ur~ · · on l>~ 'il tl~' in 1\t 'i<~: ho~ , T ; .r;Z:If¡Í.>. 

TIH' yc;tt' l 'l'i() •·Y.p•'l' i <·nc.•d ,; i¡.~ni 1 ic :111\ ultli 1 ¡,,¡ ¡:. (."11 ,.¡ · fot · t inio be;lrt 

,.,.. ,;, ': ll'ch itl M:tl.J 1i . 'l'lw ll• '< ln/C'<,WJH '. J l 't'<•J' '•·l c lt.lltP/'(f 11 . :; , Jf':Hl 

in~; tjltlf i on: f"t·•,rn tifi,. l,i ;•.:m :it:~l•• lJniv, ·r·:;ity ''' llt•JVt.·r·:'. t ly n1 C':tlit"onti~ . 

lJ;¡vj; ; (l)('fl) willt llr 1' .1\d t:t•pt:; .t: ·, 1111 • U~~ ('¡'Íil<'lp.,j Jnv•·~;fj¡',ii!Ol' , 

!IJ'~; S tr•vr>n T• ·111¡d•· 1 bt·(•,•dt·r· pl'<·vit;t ¡:: Jy willl ('¡,¡•!') :ICld l<•>h•·r· : c : i l LH'r'k~ort 

( ¡Jn11rnlrwi ~>l} :lt'P C:o-u:, t ' ¡ ·inc i p<~l lnv,·:,l iH.:rl<.r':·.. llt' J\rHH' l't'r¡•,uson 

; H)OI hr·r (.', ¡-lJ~.; l :tvc :;l i ,1!· 11 or , ;;nd Uw :>oc i o-l'td l tlf ';tl c:urn¡...cJflt•n 1 r·f'rnrJ in 



1 1 1 

_¡,, II<~.J''Cí lrolli FY r¡;¿ to ')7 . 

TI i í :• IIJlll'k 

Tl ,, · B<"; 111 P r·., 1_ j i~<' 1 rr>qU<·:~ 1 ed 

for ovc~r US!I co,ono OVI' t' :wo y~·:~r·: •. Tlw l:n•l bul V'·'t'y imporL<tnl 

B('nn Pro¡_:.r:~lll ;ti IH:nd;l CIJJ.Ir·g<' nr {l_¡•r·ir'II.ÍÍIIJ'(•. 

W,· lt,•Jr· Ílldir;,l t•d lll:tl d~; t'or• 

h f' worl<i ng fr;r :.J.l otlw t' n;unlt'tt•:; 1r1 ~.fiiWt . . 1\ 1 1 1 hr·:- ·· l hn·c• prn.it'C' l.s 

rJrf' going :o s i ¡~ttif'ictr.tJ_y ::t.r·,~¡·. llwn lH•:Ht n·:.t·:tt'Ci t in llti:= <·u•:r,tr·y . 

13 . 11 . C'h i r. tphnmb:• • .md llw C'iti• ·f' i\¡~t·icul tllr:d 

Th<· supporl 

'l'h!' 

: tnd !li't' .;mor•¡•_ m: .n_'/ ,,i.f,<·t·:. i:; mo~~~ 

:·l iJJ.WC'(' i ;¡ t ''el . !. :.•r: l ly llul mo:.l 

1 9~lU/'·ll c-r-o~p i n~.·. · c•;¡sr m! 

Dr A n C Mkandawi re 
COOHDINATOR OF 01:-.AN PRAGRAM A.NH HOS1.' COUNTHV 
lNVF;STIGATOR 01' BI~AN/COWPEA PROJI.:CT 

ltr.Jd it1 l tjí'¡-. l':;l••r•m \h<• 
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F.XECU1'1 Vt-: SUMMAHY 

!')¡ i 1 i ~'": N.P ' o11¡•.:• l< x t r·n~; i rm 1) 1 :Jilll i n p A1 r>;¡ 1 Htllllph i ) ; l . .rny;¡ ¡¡g vJ:\ , M~11zu ; 

Ch:uup t1 i J':: 1·:)<.1 e n ~: i <>n llu n<tn , J. j ) Oi lf~WC' j ilc•d .t.a 

l'r Hil ~d' 1 ~;.i 1 1.1~ · ,, · ¡, .,. l ion~.; , liyht' id 

r·xcr·p 1 /\nd 111 ,, c·nr·r:¡ 1 , yi e 1 d!~ 

l'tw !' r•no t :n w ·. ~) 1- "> , /I.?B6 , 

; ,t t..f;d ,I¡.JW:~I ;¡ ( T J,Yulu ! . 

il;• t:l ~~t' (\lli ~. ,,, ('}t• J:' I .V I!J•I:• ·' 

e· J AT J i tu ':- . Tlw i·J<-;, ¡, l' t' r ,¡·r ·:uu ·w¡: .lw. tu !'inri otil i f I!Jc•:;P í'(Jtd rl be 

·¡·¡,.. o ih t·t ' .tft¡•¡ ')l;¡j ÍV •' vJoUlrl h ro lh¡¡l of 

Tlw tr iuJ 

'JII l 1 l)r· rt'p• ·· 1 .. d ¡, I 'J 'JU/<Jl ,-,· r,ppiiiJ' · !':!.:()n. 

:-, (' i .. 1 . 1 i' (· ¡¡ ¡ ·· ¡;·~ ¡..¡np• Jl:ll ir;n 

1 ht • 1 ni 1 i ·, 1 l'¡· j¡,j~; or l tw 

1 o:·; l . 1 !O I>iC'VI' I', j i 1 H '! ; 

l1; 1vc· hcr·TI :,1 lc·r l••d I!J c-nl• • t' Í t 1lo .1 l' r •·l irn in·;¡·y V:it rrly 'J'¡·j;¡) fol' 

ftll' U 1<' r '·v: 11 LJ, Ji i • w . 

TJ¡v Ad :tJJL1 l i(,n Tr i:d J 1 i s 

fll ; 11 r ·· r· i . 1 i :-. . 



1.hat llr c r' t • 

On c' oh:.t · rva-

t iorr t r·om t lll' u. rt .. r·. t !J • .l 

B/\'1' ll77 : : Cf' : :rn; ; l.l- :-. •' <'U\'d , ; ¡ , !·r:r r :w i • r 

f:ll'Or<'t'~-' i n M:d:JJJi r·: :r'l'l.Y 1 ~~ l . • 

·, rrd rw Jy o fío·t' mur·<~ f Jt •X -

CKH , HCMV ·rnJ W~ . 

Ph : ;¡• i:: :trit¡L~ i :.i r. r · i: ~ ··ol .1 

Tl11• r' :•;¡c 1 i on ot' ! he~~-: 

di f í!-'rl·ll t. i :\1 v :r · i (' t, i e: :. ' 1 {. 1 1 1 ll' 1 · ·n t ~- · r 1 ; 1 1 f • • · ~hows 1 ta,J 1 t lw ¡.J r: Urug<'n 

J ~ ; h i ¡:)d y V<il' i ·rbJ <· . 

:;rui c onfir·m:; ¡·, . ,. dr~V ' ' 1 np i r¡ 

1' .! t J¡(•t ' r .,., . i: . 1 , liJe t ' . lll i :-; 

fr·om llil' dj J'f', ·¡ ¡ ·r d lJ l '. 11 1 > ~ t"(;W i il ,l '. , ! l ' t · ;!: ~ t e, . " ; r ' ( • : , ! : 1 i r , 1 1 1 ( ' t • x t. .;• n t nf 

1 l11• v:J r' i:lh.i li t y Tht· , . . . . · : 1 ~ ·· ' . l f•7D~ l , Coco 

1 : t h• · l•·n 1: : ( > 1:11 ,. ,, . 

tu dt• í ••r·mirw ni 1 r ogt•n 

l'r·rti.li ::.•' l ' :¡ ¡,¡;Ji ,· :lliton nn l llt· upl:l~'. < · nf ' n i l t ·: ·i:'/'f• hy IJolh ! 1\ f' rn;lize 

N.r :~~tk:1 ( d w. rr' l ) : n n i K : ,ll ;? .. ·. r.¡;¡ (;¡ climlH'r') , 

W (' 1'1:·· _t',I'UWrt j n 

UlltllT Íf.Jtll' N-fr' . i l Í?.r : r ic •vr·J:-: : O, /lO , 110 ; md l .'(J k¡:•, N/ h:~ . 'flll' 1'(' 

Wt'l'l' ~-.i¡ ~ t l i l·i.c;;'llll 



Llw llil',h•·:;l 111:1 Í Z<' y i t · 1 r1 . 

w i: h ni 11 j 1 J'(Jj'\<'i 1 :qtp1 it•rL ThP •·<,nlt'nl· of' 

v:ll'j<·t ic•:. w i lh t i H• el imtwr· 

yi•·ld:: inct',.;l~;<·d ~;ignif'i-

111t 1 u .f!'''' di 1 fc·r·•·d ·, i¡•.n i fi t.;¡ :! ly he 1 w··~·n 

h:,vill~· ¡•.r···:tl•·r· r·¡, ¡,.,, or u pl:1l1•' of N. 

c:. nll ! y t• n .ly upon i tH'I'r•::::i ti¡' r• i II'(¡J'.<'rJ lo .']() N/h:1 

Th t.• <•f'fc•cl ,,¡· p l1< 1: ¡;htll' l,.!:. ron biol"l'. i <':l l ndr·n! ••·n f'ix:d JrJII wr1:. invt •::;t 

Í¡>.i11'rl ;n :trt r•xpc·r irrfl'nt wilh llti'<'l' iw:,r, v·,r i• ·l ¡,.,, , viz : N~ t f;:JI<. :I, Ptl02 , 

:ilui ] ~j- :1 ; l l\<"1•1' Jlho:·pilOI'IJ:. fr· 1'li 1 ÍZI'I' ¡,.[('~:. Vi:?.: (), ;.•~,, ~,0 kg !'20')/fltl; 

; ,nd i no e u 1 . JI i o1 ~~ 1 1 h Me; :lb(, o: · no i n oc u.l ;·, l i '•n . 

Í l ll r 1', l(' 1 j Ot¡:, Íll mc·:n¡ nurnlu·r· 11r ef frTl iV•' 

[<, IIH• r•f'l••cl c>l 

i lloCUI :11 r•d h•:<t1:. 

r· f<·r·t i 1 i z,.,. , 

:q tpl ir·d wr th 

!H• :Coli v;:r·;¡•ty, 

;.''")kf'. f':-'0'•/h:l 

O!' IIJIJI'U};¡\ ÍOJ1. flnw •. •vf't' , 

f'J frCI.ÍVI' !l< ldll]t ~-. OVfT lht> ('r;nl rr,J !•:1-f'o•c 1 Ívr• n<,tl u J;\1 i on W;t~ : hip,ht•;-;1, 

wlitr 'c· hc·:tn:; \~<·r·•· :rppli<d ~1ilh ~O kp f•;•O'J/h:J :md Í I• Or' IJ]<.llPrf wi th MC; 

JbG . 1 !te lw :Jrr v·,¡·j,·I.Y I'I!O;) •-d1ow•·rl nnd J ·¡_ 

:~ í 11 11\•d\J\ :.t i 11)', .>tú ! i t y . Th•' tne;¡¡¡ .,,., ,¡ .Y 1 ¡· J d~. w i j ft 

:l ppJ i (','\ 1 i (•rl. l !H- h l)'.f1t•:; l Íl '¡(l(,'t¡j;¡ ( ¡OfJ 

Two f ' X¡wr·jm• ·rll •• •;lo·J··· 'onducll'd dlll'Íll!'. i' lH'! \')(¡ i(l de•(, nni11<· llll· r·r•:-;pon ~;, -

1 WO '": 1 lj'_<':: r.f )'l'oWI lJ. 

t'XPI'I'ÍIIlf'JII w;,:· \i K:¡;;llilht,J:, /l)',l'iCilllur.ll tf¡··;t·,;c'll Sl:dlol\ in lhc

~11l'trt ' \);¡}),.y (~1 0l •flf :r\I(IVr' =~ • ·;: Jt·v•·l :;nd \ip_· ~>!IH-r '.•1 ::,; ;11 i'.utni:J Col\(•p_(' 

of fl¡~l' Í<'UJ[l!l'l' (J JI ~ il ll <Jl>OVI' ::l•¡t l<·V< 1 ,jllt' Í II¡.', llu· t>f'f'-:~<';l:i<)(l llrldr'l' 

ti i d 11(){ di 1 1<'1' 

K:l: , i:tll oll l.i lhr· 

: .rnoni'. m o i •;; 1 u r v 

Ílllf' t;d~Pn ll,Y ll<','lll! ' l<~ !"< ' HCfl 1 }IJWI'rjrl,l.! 

r·<·¡; imt ... . llu\o,wvr'l', lfH· limt• l<; t·rrcl 

of lúwr•• ·in¡• w;,:· ·.t¡• r •Í! 1\.lll lj y r•·<luCI'ri wiHr• dr'<!ll;>,lll w;., .; impo:;Pd d11rinr, 

p od- r i l ! i n.r·_. Th• . ; 1 ~·.r· • ,f , . .rnupy w .. -, :;i ¡~11 i r; (':u JI 1 :; rY·dtll 'h l by 111<1 i f; l ure

::lrt•: ;:-; : tl tlo>WI'I' n¡•,. '!'111' numlH•r of p<H ~:.; ¡;r•r· pi:Jt,t w•·r· ·· :; igrrir'ic.ndJy 

l't•chtC'c'd lly m<; i :;\n·· ·-s1r'•·:;r; :ti l> rJih rl0W('J'hl)c' ;IJ,d pud-l' il1ir1¡', ::_;Ln~~·":> . 

~ l owf'Vt·r· , 100-:,,., ., w•·i¡ .i¡l w.r: ; :;i1!11Í 1 ic:1n ll y t'<·duc, ·d only l•.Y rnoi~-;\ tJI'C"-

:-;!r·t·:;:: .JI pnd-l il.lt th'. t'('dliCPd by 

mui·: l tll'••-:;lr·t•:-.s . 1 hotll ,,,tl-l:llir•g . Tlw red1 Jc· t ion 



nt tlw form(' t' ~:L;'f'.'' wn:-; :1 r'(':;uJ l nr rr·ducl iun in numh~ t' uf pou:dpL1nl 

WtH'r<'n~; th<' r(>ducti<;ll ;1 ! lhf· J;¡t·tr r· s l.:tgr- w:1s ;¡ l'f':·;u.lt nf r·t-•duct.ion 

j n J 00-ser·d w<' i ~li L. 

Afl.T J 386, 

Wh•··n dr·oughl W<t:-: impo~;f·'d :1 1 f)qwr·r·in~· lh!' !H':::;t ~o'.t't!OI.yp f• •111:1~~ Domino. 

\llhPn dnmght. w; ¡:.; irnpo:-;ed aL pc,d-fi] J in¡•, thr· lw~d _yleJding !'.Nwt.ypl'~S 

Id llunci:J dr-oughl dlrl nor. 

:;c'(•m tu h:.lvt• ber'n WPI! - impo~;C'ri ber<llJS<' lhere W<-' rt.:• no :-oip,nif' i r.~nt 

!Jllf ' tu bct lt'l' r::nopy t:l!:II':H: 1.t'r'i ,~L ic ~1 and 

furt.twr <'V:J J u; ti í o n , 

6-1 ;m rl :>-;> . 

viz: ?-10 , 25-? , 8-7 , 

Th i: 

<ln jmport;mt fo<>d <'JS w,• Jl •~~~ .::,s il C:t'u!J ;Jnd i t l'<tnkf; fit·~-;1. :1s : 1 r.rop 

prov id j ng mos t i ncome f'or m o:: t housdw l dr.; . TIH-' fa r·mc· r:~ l':JCf· cons i r:ü n t.s 

1 o t1r·;-m f.Jt ··oduc t i ')rt C<.H.ISt'd by (';¡e t or' !-; :; u eh :r!': 11 J sc•;¡:_-;r·r.; , ¡ ;<'~; l s , d t'ough L, 

Jnck of ~; f•Pd , J ,¡e;J< of pr·PfPtT~'O V;lJ'il>( it·:., l:1CI~ of t· XIt•w;ion ::;uppor·t. 

•lnd Jnr.k or lancl. 

Ul<lrl cJimhf'rs :Jrtd ;Jmutw. tht' bu:•h lypt·:-; lht•y pr'r' l.<·r·r,:·d l'hirrobamba (a 

red kidney) :md K;)CJlP~;i (J~rP_yi~h} f<w the it' C'Ul i n :H·y ;1:-;pc·:<'l.s , m<wkc·· t 

<lbili1.y ; tnd 1ol('r·;mcl' 10 di!> <';~:~··s . lltlie r· ;r:::;¡.wr.t:-:: r,r lill' survPy jnclicatf•d 

l.il:lt l.h•· Jn<Jjorily of huusel\o t ds wr:r-l' h(':,rlt•d hy wc~men f.JrolwhJy bt'cau~;e 

thf'ir· 11w~h:md:; vJ(•rr: ¡;<>nl' into !tw commf'r'r. i :d fl.Lmtyt't•/Limtw nrf'<lS 

rtnrl t kii L :md i :'. in re·'. tJ ~~h<Jl' t : ~up¡.; ly. 

m:1in ly for· t11c- J0 .1rkc•t ;¡p,1 1'( f'rf>ITI providing f'ood irt ¡¡ ~;ulls jlPrJCf' (:t'Onomy 

f (ll' mc·r::; g r'<'IAJ muc tt l'•·wc>r· llli x l.u rr•::-; in Uw ;;r·r·él :r:; oppn:;•·d t o t h<-' Nor·t her·n 

; ,nd C<•n1 rn .l r1•g) ( n s . 

Jn 1~1:-!~)/'}0 crop ·lirtg :-w:Js cm ~~ pi !r,t. (m-J-':1rrn Tr·iaJ w~;s conduc t.1·d .in 

1h<· LiJon¡;¡,w,.. HU l'<.sl llc·v• · Joprtlc'nt Prujt'<' l (i·:xt.<·n~;ion P.:'Jnnin¡::. An'!n 12 , 



Se~ t ion l ) of l.AJil l ;¡( K:Hop i rli. 

tl-7 (ptJt' p.ll' l<:idrwy ) , ' :- ; ' ( •: l i '.J(' •· ,, ·r·•· r· r·•l i ll fTl t'< JIHHI i :·;h Ny•tuzc'mbe), 

1 he• rc'<.:Ofllnl(' J)tl ¡l l ¡ or;: ; of" lile llc-<111 l •r·o¡•_r·;¡m ;and wr· r·e m011 1 l rrt· <•d t hn.>tlf.houl. 

r'•'qu i r·rm(' r¡t r¡ r :1 t 

muJiipli l'd ::rJIIII' '' ' '''d Qf tT lr•n :-:r•cl v;!l' ic ·tit':: whic:ll 1 ~; <' Ur' t"<"nt.Jy he-in¡• 

h:1r'V<':;I1·d f'ot' d 1~-:.l. r·iilu1 inn lu :>!l\<1 1.lhold•· r' f;¡rrh('t'~; Jcw !urth•·r· incr~.--. 1 ~-;r . 



() 

B lOLOGICJ\L COMPONENT 

T. NA1'IONAL Bf!:AN VAHIF.'fY TIHJ\L. 

11 . ¡ n d , r r.· r-,, ,,: ' '''J'.i on··; .Jnd pr()v i.dl' 

() f' ; 1 1 .l ( 1 H' l.ll! 1' r h :il ·: tri 1 · r· i ~-, í i e~~ 

1r ·:-; l j rw. ll ' •t . ; ) :-:; • W i U 1 in l he 

,·<·cf_·,,t l.v Vd t'i <•ty 

llur j rlf'. t hi s ( ¡ · i:o.! JI ! Mi ;.;¡Jk ¡¡ 

('IJ ; ¡mph i t ·; , l·:;.~. l c"n :. i • llt PJ : 1lllt ill.t~ 1\ r<' .t ( M/.t ll th. t ) , íl t t!td : , (l.i 1 ioi W.'"' ' · ) , lit•dz.l 

11 i 1 J :..; . 11 l! i ;) 1 ~·J :,nr t ing Ar'(' !J ( TI I,Y O 1 ().l . 

flló.ll <· r· i ;¡J :> , n rt c! r·' ' [, · .1:; <'el v. t l' i < • l .Y ( N:, :: . 'k;' 1 : •: · :' < ·111' e k , '11< • r'< • i n e J ¡ JC 1<-- d • 

Tlwr ·c: t' c•¡d i c:1 t <· : 

t''l j l llb( •J':.; 

; 

l Ocm. Tl w JW l t pJ r; l l 'ül' lt : t rvl·~ t '"''"; l • . ··¡5 /Ht' • 

yic· ld:; WI• J 't' ;> r•rw r·.t 1 :ly 

:,t ('h :llnph i t·;¡ :tttd M .i:;u);::, ('J':,lJJ •·:·. l - b) . (;, ' IH' ¡ •;¡] J .Y 

~) X i;;_cu l .. i I'.Tl i J' i c: nll 1 y l t i ¡;lH 1' .Y i e• .Id:· ! h e 

A ·; i 111j l.>! ' r'¡•: .poli : e· w::t :; o bsv •·ve<l 

f'n , . <1.1 j 



Al 

pod:;/pJ ant 

6} . 11;.11 :1 !i ' '(·rn: , 1 o qu i 1 e e l• ·;JI' J y 

p.t•rrnpl<~srn ;,,., :'-1(• x H-'/ , ? ';-; • x ~·-?, i'· - 1 

/\34/l 1 :-: n o l c c•l•! .. idc·n·<! . 

la ; ; t, n. 

i i ¡(·'• : 1 1 

_ e . 11 t. i y mort• 

:il<>rl" J-IC,d: 

~ ud ( T.lh 1 f ' 

y ot 

M:1 l ;:-,w i ; m 

:on d i 'h ., 1 c,m! 1(· . f· · ¡ ¡,,w i :m~; 

?HG :md 

.'1rtd UpCOifl i ng 

l'(•~;jr.; f : ln c•: l o lht' rn:Jj<JI. dis< ·:':'<' :-o , (l·•bl<: 1-C) o·;~ (, ¡.t i·'l••ur'y Lc · . d ~ q,r, t 

~i! . l. tH iy<m¡•w: • ('T. 1b .l(' 1\¡ ,,,tl \oh·b 1n irt1 L :;1 f<1h~ uk•J 1 T:1 l .ir· ') j. 



Table J. National Hea n Varj e t.y Tria] (Ounda) 

Genotype 

N~r:o;tll-;;, 

?J - ~ 

~ ' > - ~ ( NyaU7.( '1fthr: ) 

A2H6 

f\344 

;J•J X Pb~~;> 

?- LO X 8 - 7 

¿:,_;, X H- '/ 

H- 7 

p(,<J? 

:-' !i-? 

1-'h;ll omlH' 

l'V(%) 

100-secd wt 

( g ) 

:m . ·;<' 

:U .Iic· 

:?{ ; .. J r 

J'j . 7 h 

¿~· . ~- >/!. 

11 ;._' • '1h 

~; • • :!(' 

~j(¡ . ::id 

,j_ S. 1 (' 

-1C . ~' : , 

11 L '/!i 

li'l . ( J¡' 

J . ~-. ~:> 

ll"' 

Seed yie ld 

k g/ ha 

' /()() 

B:'f\ 

H',G 

lli()l) 

i.Ub 

lOOR 

? O? 

l 0' . 1 ~ 

10()! 

!J7l 

}1 ~.A 

l' J' .i 

di ff'c r·c·n 1 hy lllllr(:; •n Mul t i p J (· 1<:1np,r• 'f' r"¡ t • 

Al.:> /'.rw.•d: •r- 1.(·.-, ::pot 

f.' IW Com1n<m B:tc t ' r i ,, l lll i ~~¡,' 

ALS cnn Rust WB 

Scores (1-9) 

1, . ~) 11 . ? ~.) .. 7 7 . ~-. 

/J ... !) ;; ' . ) 11 . 0 4. 0 

'> ' · '- 3 . '1 :L7 4 . 2 

/. . {) 
•) 
<. . ·¡ 1 .o ? . '¡ 

r) . ? ;) . , l . ') ? . 7 

:, . ~-' :·¡ . r; l. O 1 ,, 
.>. r. 

·1. 7 3. 0 ,! . ? 1.1. ;..> 

~) . r; } ") 
' • L J . ? :L s 

( • ') 

) . ' :.l . 'j :·~ _¿ 11. ? 

.. ' ' 3.0 .> . 7 11 • ) . ' 
., 'L 1 'L7 4 .7 

1) . 1¡ .!. ' • :? • 7 ~ . '1 



Table 2. NaUonaJ Bcan Va ri eLy Tr·idJ \ Chali.~t, ... r ;JJ 

Genot.ypc #Sced s / pod 100 secd lllt Sct~d y iel d J\LS Uus t Scab 
(kg/ha) (Scorer. 1- 9) 

N: l:>:l k~~ 11.0 ~ .~o . f:., 1:n:1 .-, .-J 
r • ,' 1 .7 l . !) 

;> J. -'. -'1. :1 tl ;• .fktl 13')(} 1 • i~ 1 . 7 l. :) 

~)- '• 11 • ') :v .. ?e 1 'J l (¡ 1 . 7 ? . 1 2 • r) 

( ['Jy:li iZ PmiJ ,•) 

1\;'Utl e; . o ~.,;-~ . ,) r l?fiG ¡ .o l. O 1 .o 

l\:l/111 •). '1 ? ' \ . :3 1 lB]() J • (l 1 . ll l .o 
?~J X Pb~);'l 11 • ( J IICJ. ?:·d· l ~.?(} :· .o ;J . ~ l. !., 

? -lO X B- 7 11 • !_, 1'. ' •• 
•1\. • ··· · l r.i•1.S ;.) . () J . '/ 1 -~ • 1 

'\r "'1 X B- ·1 ·1. (; r1{l.tl c! l 1 ¡q •) .o ;> . (l ? .n r .• .) - , ' 

tl-'1 3 . '7 ¡¡¡ .Lkd 1??', 1 • ~l 1 . :) 1. '7 

J'( ,q;J ll . íl ',L • 1 ):·1 I~n.· ) '• • 1 ? . () l . J 

? •.- ;.! ··1 • ' l 11'>.! he 1 L) L.) ., 
' 
. ~) ') . ) 

r • '· 
' 1 • ,. ,. ,) 

Pn:1 ~ nrr. hc : :L'l ~~?. Or:d l 1 '/(! ~; . J l :• 1 . '1 

Mt':l n 1) .11 11 () . ~. 1 1 ;;n; 

l'V (%) ( j • (,< ) (, .(lf, ; , :) . f~:) 

S i .P.Il i f i C ; l!l<'l' ~ • r . " ~ ti: . 

l;_y lltn tc.lll Mu 11 j 1.1J t ' H .. -~~·.<' 'l'<' :d . 



lO 

Table 3. National Bean Var.tely Tr·.ial (Dedzaj 

Genotype #Sceds/Pod lOO Secd Wl. Secd yjeld ALS fi.S ASC 

(kg/ha) ( Scores 1-9) 

Nrc~ r;n l.;:; , ll.Ucctr• 11P . O<·d l ]{)' .d 4 . ? :? . B 2 . 3 
/ j _ . , 

1). :.la ~~~~ . ti!c·r J~l;.Jfj:) 2 . 3 1. 7 } .o 
'-J-: > 11 .11wd JH . t;g J ·1H6cd -~ . 3 1.7 ') r: 

·~ • • .J 

( Ny;HlZ.I!Olbt· ) 

A;'B6 ~ .. :b ¡ , ; ' t1 • ~:11 :!7 1 tl¡ d ¡ J .o .l. O l. O 

/\344 ,., . 0~1 b ; >7 . 01! ;,·(J~iO<tll 1 .o 1 .o 1. (} 

~C) X P6<l?. ~j • ~~( ' ') /1. bl l 1 W73lwd 3 . 0 '? . ? J • 3 

?-10 X B-7 .3 • ")¡. 1111 . <3d e J .J?II<Jhc .J . 2 1.7 1. 1 

;) ~ ,_? X n-? 4. 7é)hl' ~ ¡ • CJ[fl :?ll /IH; 1 h J . O ' ) ;'"'¡ 
r . • \..J J . 7 

B-'7 :.¡ . :_:k ¡¡ ,-¡ . (Jt•f ?~\??he ;> . J 1. 7 .l ·'' 

P6'P :.l . '!tlt • ~ ·J;~. l.l 1 ~t:V)bcd 'L7 ;; . 7 ] .o 
~; r)-2 11 • <wdc · •,o . ?(' 1 ':> 1 () c·u ~L 7 3 . 0 ? . 8 

f>ll; sl ombc~ /l. (h:dt' ¡1(~.: ·r¡ ,., 1 <H·illllcd 4 . 0 :~ . 0 ;..• . 8 

Mc~nn 4 ') . , 11:} . 6 ? l ~ ) ~) 

cv (%) <l . tF; 11 . 11~ ;.n . ?1 

S i ¡~nj t j ('rHI<'<' il .... ~ .. ~ ~ ... 

M{: óHl f'rdl uw<~d by l'lf' ~; ólflll · 1<:- llr•d:;J :tr·•: n ot :.i¡•,Jlilí '·:n\I Jy (P-· 0 . ()! ¡) di l'.fr' r' t:n t 

by l lUilC:ll t Mull ipl t · r<: trlf'.c T <•: >L . 

/\[.!:; - AnguJ: 11~ LP ~J f •: ¡m l 

fo't.:-; Floury L (•:d·~•ptd. 

/\:-;e t,:,;cnc lly 1 :1 B 1 i f•.lll 



1 ¡ 

Table 4. Nationnl Rean Vnricty Tria] (LunyanRwa) 

Cenolypc J>ods/plant. Seeds/pod lie .íghl Seed-WL Yield Af,S Rus t 

(cm) (lOO) (kP./ha) 

N;¡:~:¡f.: ;; 7 . 7cti ti . ·¡¡,1 ')() • 1 ~ 
1 .1 • 1 ( JliJ . 1 : ) 'Jid;Jhc ~~ . ·¡ 11 . 3 ¡ ) . -~ 

;1 .\ _ ,_} 1 Íl . ?J, 1 ) . C) '!7. ~~ ;) .n . . lh c 1.:0 1Jhc 7 . 'J :l. o r). ( j 

l Ny :P•~~·· nll)\ · i 

t.? BO 1 f >. '/;¡ ( 1 • 'l ; 1 Hl .J.¡ ?;) . ~ {' 111?11: ¡ ? . 0 1.'/ fL () 

/Uill1 l ! l • ( );¡ (). : ~: 1 V> . '\.¡h ~Jil .l1 •· 1 111 (j; ll ¡(' 3 . -~ l. J .. \ 

:J'J X r·VJ? ~J • :Jh c 11.0c d :1 L) • ()(' ll (.¡ . 11; 1 '¡Rr, r,lw ·¡ . 1 b . O L . . i 

?- J(J X H- '/ ~l . . ~h<' 11 • 'JI''- ¡,(,.'/;lb -~' ¡ • {~ 4 :! 11 1 r llw 1:1.? :j . 'j ! 1 . () 

'11 ') 
, · l - r X H-7 1 1 .Oh !1. 1' ·¡;> . :_.!;¡ li ;) . ,.,;j h ' l lfJ. I lC 7.'/ 11 • 1 /l . '! 

B-'1 l (). 711 'L '/<i ' ):~ . Ol • :¡(, . Jcd 1 1 ; ) ; 1; "l(' H . ·¡ 11 .. ! i.; _ (} 

P(>'_¡ ;• ] 1 l .. HJc' 11 . '1 JIC 3'·i. i c · ;¡•,. /1;¡ 1 ;•: '7.Jb B . < ~ :3,7 l· . ( 1 

') f- ··~ 
~~· .. J-,·. C.Ocl ti . '/he ;J ~ ~. ·¡ r· !J(; , CJ;I ( IUlc H . ! h . O \, .l 

f 'h;,J omhc ~1 . 0lH' ll. :kd :\' ,, ()<- ll , ' •. , : ¡J> J () L'¡/i • d )C' ,'-\ . ·¡ r >. ·¡ .'1 . l 

·- ·----- .. -

Mhtn lO . !l 11 . <3 1 ,_i • /1 ->K ., ' J ( j() l 

<'V ( ',.{, ) lll.Od ~ ' • '.J ;p¡ J (; • ;-~ :- 'l . 110 . ':1. '. 1 

!:' 1 p ,rl i f'i c :,ncr• ' -if ~ .. 4 ·~ ;> • • 1f .. (:! (), [)'/ 

A J.: ) 1\r!J'.U 1 :11' l. l' ;d :iJ HJ 1 



Table ~- Nati onal Benn Variety 'fr.ial (Misuku) 

Genolype 100-Sec d Wt Seed yied ALS WB 

(grams) (kg/ha ) 

NrJ'-':Ik:! lll . ():¡ h 4' >-~ ~) . () 1 .o 

? l -') :M . ~llwd ,-,,H !J. 7 :1 . 0 

[, ..... ? ?•L:i dt· 1.1'/H 11 . 3 ? . O 

( Ny:~u:t.• •n,IH•) 

A~Bfi ;)ll ~ 1 ){\ f 11 -'1 ~~ 1 .o r 'l J .. • .~ 

f'd411 UL~J' ,y¡~ , 1 .o '> . ] 

?~-) X PVl:? J'~ . ~ ); o] )(' =~;.Y/ ( > • ') J , () 

? - 10 X ti-? J'•.ll!iui :m.-' (; . :~ ;.) .:l 

?",- ? :< H- 7 Y; . ~, h,- d .:H// . ; . () ~.? 

8-7 .V . Ucd ;)r_¡---¡ ·¡ . o ;..• . J 

P(>~l? !j~) . ~-1 .. 1 •,:!l· b.? ¡_ . ( ) 

?S-~? J(:l. H: d1': j<n·. 1 . ·¡ i • (¡ 

Ph ;J 1 omlw ~ll . ?bcd 111lil ·¡ . (j 1 .(¡ 

11 J ;j 

C'V (·y,,) t l . Hl 

:::. i g n i J' i c:llll' <' N o:-.. 

lvl <>; ln !.; !'o] lt .w,-<1 by llie ,.;.:~m r · .lell,-¡ ·( , ; ) ,,r·t· t1ol :.i~·.n ir ic.mL l y (P..:U . 0 1)) 

tlifft• t' <·r,t lly !,•t rt c.:~n t•1ul! iplt• H.,n~'." T.•: : l . 

AL~i e An.L•.ui;,r l.t•: li::¡JOi 

WH W!'l) [-;] i¡ .11 t 



Table 6 . National Bean Var ie t. y Tri. al ( 'J'hyoJ.o) 

G~not.ype #Seeds/pod 100 Seed Wt 

: ~ ~::: ~~· r'. (::. 1:: • ()O<:.)f 34 . 2~~oc 

21 - .: i! • 3c •jf! ;_¿_ .. :~ :·· 

-- (_ 

,·· ; . ... 
- ~ •J .. I \.. 

?f. ..... 

t (;:,~ c:~ .. z~~r:n;e , 

·\ ')36 6 . Ü{... ·¡,;, ·-l. .. . ~¡.:.. 

" .'i.44 ·:.. 7 2l .. t.¡f; 

::~- " !'t: ·~·:: -·. 7c 1 3,..) 4 ~::o 

"l--10 ~· 6-7 2.2! 34 . 7.3t-

- ,.., 
~,=;- ~~ X ~.- i • 7c~l 26 . :i\é' 
__ ¡ 

3 . 7ef ;2·~ . 2c.e 

: .. ·es·,.:·· 3 .. 3! 3 : . L.::c:i 

2 ~~·-2 4 . 7c.j :,6 . .1¿¡ 

P>· ;;,-,1 croe ~: . ( :.lt:!' • ~-, •""' 1 

1·~ Q2t'1 4 . L1 20 . 3 

c·v \ ~;.t lO . JC, 7 . 27 

Sign1flcance ....... .. 4---Jt ~ 

Seed yield 

(kg/ha) 

·------··--·-·"-------------
Disease scores (1-9) at 

Flowcring 
--------------·---·---- -· 

ALS SCAB WB ALS 

67l s . c~u i . f..7 :_...,.C·C· 6.0G 

:J7~)d':' :? .C7 ~ ' 6 7 .:l • • :: ~ . ~7 

.-. ~-¡. r. rr-
... . • 'J - . ...., .... S . :H .. l: ";~ 7 

162~:1 :.oc :. . -:J ., -? 
" • \J._. : . CD 

j 7·~, ";: 1 1. o.:.. l . ·:·C. .) . 6· • r·' .:. • ,J'J 

25le ~ . r_;:~ ::-.65 :: . 32 ~ . e.s 

l18.:.c •. ~; . co 3 . o~~ 4 . 6f s . e::. 
2;7 ·~ . 33 :5 . 3 3 5 . 6~ 5 . 66 

586cdf.:~ 4 . 66 3 . O·J 2 r:. .. .... 6 . ,_37 

d.-. ¿~ (:f;' • < o. ---= .3 . vr...~ 4 . 6 6 7 . 33 

6~'80c:.i : . 6 .a . e~~:. ::., . CjG 7 . u~ 

~ . ..: 
- • !_ r• , -r- / • • il..) - . .......... -· .. -J _,. 

-------·· 

--,,.f 
¡ .;J Q 

... . ,.. ("\ 

c::..~ . :;v 

'!"' .. ~.,.. 

----~---------------.. 

Podding 

SCAB WB 

5 . 6~ :; . . 33 

4 . c·:j ~ "· < 

~~ • .) 3 s.c-

::. .oa 3 . 33 

i. .Ot· .3 . 67 

3 . 33 3 . 33 

~ . co 4 . 06 

r ·~~ ::> . ~·..: 5 . 66 

~ -~ • O~r L , OO 

t.! .. GC <..b t. 

'~ . 33 ~ . 66 

... ~ . ,_~:..; 6 . 0::. 

Means followed by ~he sa~e lerter (~) are nct signifi can1:l; !?=0 . 05 ~ ciiffe~en1 ov ~~ncan ~ultiple Fa~ge Tes~ 

~LS = Angu :ar Leefsp0~ 

',. 
" ' ';·.:(; ;~· ;:~! j ~-~ - 1 ' 



j /i 

I. NATlONAL RF:AN VARH:1'Y iH1AI. 

SJo:CONII ~.>EASUN 1'1./\N't' 1 NG 

highPsl 

J 1 c:¡·upf.J.ing_ . 

Tht' l)ll 11-: •.d 

"f¡,,. < 1/\T J in•· (A?8G) 

<•lllO IIf.'. gt·n ul y pe~-.. 

.. · 1 , )-. , 

I 1 • TI fE BESPONSE OF S J X BEAN GENOTYPES 1'0 J NTEHCBOPP l NG 

Wl'l'll THHl-:1•: MAJ7.t<: VAH fiO:TlES 

11 ,, , j f 1' ;¡ fj ,,,¡,r·<rt•f·J.ir¡¡J, ~._y:; l,•rn with 

: 1 ,-nwpo:;il<· : 1nd '' 

1 oc;¡J) T!w 1. r· i;¡J w;, ~. 
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Table 6b. National Bean Variety Trial (Thyolo) 

(Late planted cropJ 

Genotype 

Nasaka 

21-5 

5- 2 (NyouzE'mbe) 

· A286 

· A3t14 

29 X P692 

2-10 X 8-7 

25-2 X 8-7 

8 -7 

P692 

25- 2 

Phalombe 

Mean 

cv (%) 

S ignifi cnnc e 

lOO Seed 

(g) 

40 . 1 b 

30 . td 

29.3d 

18.0e 

?.o . :~c 

44.7a 

3-i . ;?c 

34 . lc 

35 .4c 

39.8b 

42. 4 a b 

41 . 4b 

34.1 

4. 73 

Wt 11 of seeds 

(per 10 pods) 

39.7bcd 

40.7bcd 

35.7bcd 

54 . 0é1 

43.9b 

31.7d 

1.12.0bc 

4l. Obcd 

31 . 7d 

33.0cd 

39.9bcd 

34 . 0cd 

38.:3 

12 .. a) 

....... 

Yield 

(kg/ha) 

209.2 

268 . 3 

296 . 3 

476 .3 

275.2 

348.3 

284.4 

306.6 

423.1 

241.1 

616.8 

197.6 

328.6 

27 . 39 

lH•* 

Me:-~ns fol)uwr>d b.Y tlH: l•·tlt.T!:d ar-<· r.ot sigrdf i umt..ly ÍP"-'0 . 05) 

diffe r't•nt. hy l.lunr3r. Mul t i ¡Ü f· !<:-tng~.· Test.. 

,;: 



1 (\ 

; ,nd :¡1 ( F<tomph i) . 

lo lllf? . • Nvl t. ¡d 1) 1 

~' 1 ;¡ l .i rm: .; , !1 t ', Ji o;~ \r!<' J .. I ' pl i!lllt·ci :ol. O . l~lln 1"!'010 

l.. • ~ l 1 (', '·' 1 _, ' 1 ,;y _:.> - .• ' • > 

w i t h loe;¡] 

¡o<Hl t.1 j (Ten·d h i P.h !y :; i ¡:o1 i ¡· i c:on 1 ly :•'' · ;J •/ ' ~ r·( :o t mt''''-s .1 t Petl%:1 H i J ls 

:1L C'h:un¡.!JÍ J':I. 

Ng 1 O t ii'Jl 

'T·,l,l <: :. ?-1 l) . 

WC· J'r ' liip,h~·t ' :oi. lli_·\J;t.l l!i)l:;. 'f'IH 'I'<• \-J t ·t't· Vt' I ',Y ilt.L'.II J,Y ~;i¡?,nif'ic~td. 
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Ta bl e 7. Six bean ~~enolypes in l erc roppe d wi th Lhre e ma ize va r i eLies 

( bc ans , llunda) • 

Treatnw.nl 100-Seed Wt Se ed yield 

Combina li on ( g ) (kg/ha) 

l.oc:¡ l ~ 1 (¡(' ;-¡ 1 bt ~; )f¡ : ~B. t'l:l be 111;':¡-(: 

! .l)('; 1 1 t ~-? :io . Odf' r ~) 1 ,¡, ~ 

l.oc ;¡ l t ? l -!; -~~~.81·- ~ · lllOH-'-' 

i.ll C' ;J] i fi-7 :u .6h- r 1 :J'/;)-f' 

Loe, ,¡ 1 1;..'-tl : ¡e¡. ?: lb 1 ?Obcd f • 

Lnc :d t G-~~ :•:L l },•.h i 1 B7:JbC 

Lcoc :1l 1 G?W '{: . ' ,., 1 1 éJhc(!c· 

UCA • Loc . .J ¡¡, : lll /¡ :i . l ... l tl(};¡-(' 

UCA 1 
( . •) 
~-._ : i J • 'jd(• r ] ~H>b-(• 

IICA ~ ?1-!> ·!:-' . J.c - f 1 •.Jilah 

UCA t :·~ - ·¡ :~rJ . ;•h-t· l4 'x1 - t> 

lJ('f\ ~ 1 ;>-1) ,(). '1:1-rj 2;!Ja 

lJC/1 1 (.,-'' ' . .. ' l '/0~1l>C:d 

Ul'A ... (;:,>jg :'ll .llf, ,, 164.-¡llcd 

Ml ll ~· 1· l.oca.1 \o(·:H I -~ r 1 • e!))--(. 1 41l:l-{' 

Ml lt:' t ~ l-<~ 'll). '! dt· , . j 1 Obrtlt~ 

Mlll? t ~ 1-') lll . <lb- f 66e 

Mil J ;• 1 l:{- '7 n.?h- 1 149a-•· 

MHJ ;.: i 1 :! -11 :H' . 'la-d l 2~1 b-( • 

Mili ;• + G- ') :) 1 . ?i 1 OUcd<· 

Mlll 2 1 G;J 1 B ~'fl-0 1 1-'h J J (Jb- t • 

Mf' <ln ~. ;.) . ~ l 'l!J 

cv (':<.) J () • ~~(j :1? .66 

:3 i p,n i f' i <' rn w ~ *lti" <Htl> 



Table 8. Six bean genotype intercroppcd ~<~i th t.hrce maize 

Trent.ment Rows/ Grains 100-Seed Yie1d 

combinaUon cob row weighl (kpJha} 

LocnJ i Lo<.·,,J 1 Jt '<H I B . ~> .3:') Ki.t> 1366 

Lücnl f ~)-:) B. ll ;>q =~ J . '> 13?3 

Lc•c :d ~- ] -'> ~... 'l o . . . ;!<) •) t. 1 
• , ~) 4 ) L 161 

L0ci11 1 ~~- '/ !L ll :~ .1 ., 1 • 7 1 :n t1 

l.ocnl i ! ¿ _ ,¡ IL 11 l' ' . r. ·n . 7 1!>30 

Loc:JJ t ( )-:.. B.H ?h 17 . 0 ] 1 1)8 

l .ocn J 1 ( ;;:> lll tL~l ;:> e¡ :n . '1 1?76 

IIC/1 1 l.ov<tl 1>1 •: .111 l J . D ~;;.' ?') . ti ?0511 ' 

ll('/1 ~·)- /) ¡;~. B 313 ;'J . f) :•J.0~1 

UC'A + :> l. -:i J ;> • l :~11 ;)G . e 1 1 ~)() 

UCA 1 H- 7 1 ;..' • 11 J ll ?ll . ') 

lll'A + J ~-' -11 L'. 3 :s.J ;l ~). t) IH19 

UC/1 G-'; ll. ,.., 31 ?3 J i ;~/lOO ..-

UCII t ( :? 1 e 1 1 • '1 ~ 'l ,, ' ) 11 1 L73 

Ml!l ? + Lnc:JJ ! .e: , r; j(l . H .'J() ;}~; . J 1467 

Mlfl ;' i 
.. ') .,- .. lo. ~J :\3 ?() . f. 1 911 :~ 

Mili ;' 1 ;> 1-! > J (} . /l :m :-! 1 . !. J fl ' , •) 

MH 1 <' 1 !3-'1 1 (). : l /lO :JO . q J ' j 17 

MJl l;' -1 J ? - tl i o . 'i 110 ?H . H ?')B~ 

t.,li ; ()-~; 10 . 11 J [ ; \() • ..3 1'!60 

Mili : ' t e;;; 1 ~~ lo . ~ ~ 3~i :'? . ':J 

Me· : 1r1 !0.11 ~:l r'<J • L\ l '11\P, 

rv (%) ... . :>11 n . (\ ¡ () . r ¡(} ;>< ¡ .H7 

:.; if~Tl j f' i f':-j (¡('l' ... -~ ¡o JI· ~ ~ ~ -~. " ,. . 



TabJe 9. Six bean ~enotypes intercropped wíth lhree mai ze 

vari e lics (hea ns, Champhira). 

Treament 100-Seed Wt Seeds/pods Pod length 

Combinalion (g) (cm) 

Loe :d Loc: d m:, i Z(· : ~8 . () 1.1 .l l. '1 

r. ,...) 
.J- c 1 L O<' ;¡J m ;1 i 7.( ' 3q.-; J1 1 1 .lJ 

;> 1-!1 !.o c~ll m:' ir., ' 3~i .l'l ·1 L 1 • 7 

R- '1 + Loe~! m;•i:1.< · \'; . 7 j H .ll 

) 2-4 1 Loc al 3/) , q :3 11\ • ::~ 

G- !J t Loe;¡ J mn i Zf J ') . ;> ."3 q . ' j 

c:?ln + l.oc;J J rr. :d ze j~} . () ll t 1 . (¡ 

IJCA Lor ;) J :)ti . ll ;¡ l 1 • '> 

UCA + ~-)-·~) 110 . 0 11 l 1 . 'l 

lJ('i\ + 2 1-') 3~J . !) 4 J 1 • :1 

!J('A ¡ H-7 -'lO. O ' , l L • il 

IIC'A • 12 -4 I) J .9 11 l l . ' ) 

UCA ~ ( .-~·) 11 . ~l 11 J? . G 

UCA + r.¿w -1? . <") ~) J :-> . j 

MII J 2 ~ l.ocn J !i r:' . ? /l 1?.0 

Mlll? t ~)- ~) ;> l . l Lj ~ ! . 1 

Mil L2 t ?1-' ) ;>;) • 1 J . , l (l • J 
·' 

Mil i <! + B- 7 ) .J 1) . , • '· ( ' 10 . ' ) 

MH1 2 t 12- 11 :ll . "'> '; l l . ;· 

MHl? + h-~·) ~m . ~~ 11 '1 . ·¡ 

MHl?. 1 G? l ~~ :m.A ~ l 10 . ;• 

'J", . G •l t 1 . 1 

cv ('_X,) l:! . 00 

S i P.n l f i C<lnCf' 

Yield 

(kg/ha) 

:)In 

:no 
106 

-1~}5 

193 

2~1 

?89 

[ ~) ~:~~ 

~:~o 

1.1:3!::; 

0>60 

Hí-'8 

G~)q 

267 

?tl] 

n63 

? 17 

ll 'll 

a::4 
/.)(.() 

ú'lt 

4GG 

60 . <) 1. 

0.066 



Table 10. Six bean genotypes intercropped with t hree maize 

varieties (be:-lns, 0Pr17.n IHll .-: \ 

Treatment 100-Sced Wt Seeds/pod 

Comhination (g) 

l.ocnl 1 Loe;; l m. :i :r.<• llJ . 1 
,. 
.) 

LOC<Jl ·1 ll('fl 111 • ? 4 

l. m; ;·d + Ml!l? 110 . ? J 

')- ? J.oc·n1 m;. i 7.f'· :~() • f) 1 

! )-~ i UCA .i 1 .. ~) 11 

!·'l- ? ~ Mil J.:) ;HJ • 3 ll 

? 1 -~) -+ L C>C:;d m; i Z(' 1'1 . () ,.., 

:'l - 5 .¡. UCA ~~). J Jl 

;> )- ~ + Ml!l ? n.o G 

B- 7 Loc:1l rn: . Íí'.t' T> . '1 11 

H-7 ~ UCA 3C.O 11 

H- '1 ~ Mlll? 311 . ( J JI 

1?.-11 Local m; i "·' ' 11(1 . J '> 

12-11 t UC'J\ .:.. lA •; 

1?-11 + M!IJ2 .l' ¡. ·¡ ·1 

G-~) 1- Loen J m;¡ i ;-:e· ~~ ;) .. (j () 

!>-~ ~ UC'f1 ?6 . ? tl 

t>-') 1 MH! ~· 2 ~l . J ~ ~ 

<:?.lB Loc:1l rn: 1 i :-;(' :r;.~ /¡ 

(;~113 t UCA ·v .11 11 

C:218 + Mil l ;' ?(J . ·1 11 

Mc>:1n :.M.c¡ 11 

cv ('X.) J ,> . 1l2 J (;,. ~¡() 

,; i g n i f i c: arH~<· if.i! i' . " ~ 

Yie ld 

(kg/ha) 

?~S 

70R 

.109fj 

llflH 

1 ;~)?. 

BW/ 

'17~) 

11 26 

J 1 ri'J 

1 0~>3 

l 1 rJ-1 

llll4 

711] 

l{)t1] 

1000 

':JR7 

11 ~¡)~ -

8?0 

1177 

1 ()~,;~ 

1 un 

~V>? 

311.07 

N'-' " 



?.1 

Table 11. Six bean genotypes inte rcropped with Lhree maize 

varieties (beans, Ng'onga). 

Treatment. 100-Seed Wl Seeds/pod 

Combination (g) 

Local ~ Loe; tl rT!~) _¡ 7.(-' 26. ? 4 

5- ? Lo.:;;l 01<1 i í',(' ? b.O 11 

~1-:) + Locll rn: : i 7.<- ;)(). ~ 11 

8- 7 + I..oc;¡J Hir, i ze 30 . 1 4 

1~~-4 t Loe~¡) m;.l i Z(' ? i::\. ~~ 11 

(j r · - -l + Local m :l :i ZC' 2 <'1.11 G 

G~~l8 .¡ Local m;·i í'( ' ? 9. 1 1! 

l.oc;¡l + UC/\ ¡)1). 11 4 

!·;-? + tlC/\ ;!7 . 1 4 

?1-:l + UCA 31. :l 4 

n-7 t UCA ;;-<) -o 11 

.1 ~' -11 + UC/\ ~\J. q !l 

G-') + UC'A ? 'j .4 11 

r;:llfl + UCA .-'L. ,, 
Loc <:~ l t Mili ? ;;8 . ? 11 

~.-2 + r-.1111 2 ?. ·~,. 1 /l 

?. J-5 i Mlll ? :3 l . ·¡ 4 

8-7 + Mlll ? l1 . : \ 11 

12-11 ·t Mll.l ? 3 1. 7 11 

6-~l [>1111 ? ?4 . 6 () 

G21H + Mll12 ;!H . 11 4 

11 

cv (%) 7 . ~)3 1 ~3 . 1 J 

S:ignificonce .... * "" 

Yield 

(kg/ha) 

?B~ 

37? 

242 

339 

4 71 

288 

3~l? 

:?!lll 

11'18 

')19 

'JG7 

4? 7 

:J J 9 

T74 

J3B 

11 ''>B 

r ' ''> ). '~'-

')()4 

!.U~ 

11 30 

4?(¡ 

0 . 06 



J l! • DROUGtiT RESEI\RCfi 

A. lNTERGRATED SCREENING FOR HEi>T ANO OROUGHT TOLERANCE JN COMMON 

BF.AN (Phaseo)us vulgaris L }: 

l. PERFORMANCE m· L 1 NES UNDF:R TERMINAL OROUGHT STRESS 

Thl? 'JIJj eclivc·:·. uJ l l;j ~, 1ri.lJ W~'l"e <l !; foJJow:;: 

~l. T:> )d!~ nl.i fy and t•V<tl llatc ;,va.iJ;,I:de d war·f and bu s h hean 

g~'·rm~d ;¡•;rn for grC'a t.f' J' 1 uJ <>r:lt)C"(' :J n rl :vl~!pl:r b'iJ j t y to 

h ~ :ll drotlp)) 1 ; t r~~-;s . 

b . T'J r-v ~dtt:il(' lhc· !;U. l ahili t y of :wajJ:¡blP m<·l.hodology 

f,)f' 11;(: :·.c r'(' r'ning or h (~:ll : md d r·ouglll tolcrnnc~ ir. 

c . Tn scr !'ening 

me· Lh o d o J O!, i <>:_; :¡g;¡ in~'·' ;"~GIU<tl yj(• l d s .in f i t· Jd 1-ri<:d s 

undc·r s tTc:-;·; contl il.i uns . 

d . T '> p r·ov irlt • UtÍuJ" .. d",¡, , .• ,l: 

p !¡y·-: i o J r;F,ir:Jl prol•':; ,; ,,•;, t•r,;;L J.ng f.',l't•:; j (•t' 1 ole r;-m ce 

:Hld :H I; ¡¡d i.b i i i i j Ir:; 11• <! 1 :1rd dr'OltP,h1 \ uJ ,. rancc· . 

Tw<.•nty l iv· · f'.t.:-l!oiypc•:;; compr i sjn¡?; i n1r •• duc-t ion s , hybrid 

mnl<'l' i ;-1 1~; ;¡r,d lwn t'(•]f;l:->ed v:H'i,.L il'~; <~•[> r)·,f·ci~J wc-r(' t-- n t ererl. 

Thc· ,~xpC'rjr;.c•nl..li d e!->j¡.,n Wó1:¡ r·;) noi(Jfili:'.c(" l CtJlT•¡.JJel~' bJock , 

v1 itli 3 r'('¡Jlic:.tC':> . Gl'lbi; pJul ~;i ze w:1~; 11 t'i<l¡~cs 

')m l' •rtg . Nl' i l p 1 e; L. S i Zf.' w:¡ ~~ ,> riel¡.!,<·~ '' :lch 4rn l onr~. 

row -p:wj ¡,,r· ;.~ ¡.,; (J.qrn :tn<J inLr.•-r·cJw : ~ ¡J:.c i nf'. w:1s n . Jm . 

ea e h 

J n1_cr-

Tll(' •f·no i .Y ¡>(':; di.ffc·r·c>rl hig!l}y :>i¡¿,nif i c.:-.nUy in yiP]d , SPC'U 

~; i z ¡• r.umiH' o t =~ ··PdS p<·r p!Jd .md ntlll'lbl"r o!' po<is p er plot. 



A llllfllb~·r· o r t'.<'tHJty¡ ,(':, 

\he· r·C'}(· ;-; :; t:•d 'J :1r' i cl) , : , . 

1 o 1 Pt ': ¡nr·t• 

intr·oduc1 Ít•n '- ) yif'lr.l<•d nnwl1 hi,•liPr t l 1;1n 

Th"~' '' w,.,.(' f\. : ~1111 , r\: ' t l~~. fl.?~.if, , HAT ~~3f i , 

A?6d , /1. ~9'111 , BAT :33C :;it c>'-'l!'d i 'C' !; Í :"I;m,: r· I <J t)() ; l¡ Al.:, .• nc1 lltt ~; l ('J,- ,Id<· 

1:!) . 

;>. PERFORMANCE OF 1.1 NES UNL>F.H CONTROLLF;U DHOUGH1' STRF.SS 

Twntty-fi V ( · 

geno l.ypc-: ; t¡f lle:oart ~~ ( llul!(' o f Lll<'rn lH'iiiJ', c lirnh<>r·s ) lt·om lht• N(wth 

nnd : ;(l1J t l1 J\nf•ric ;l ::11cl Ct•n t r : , ] : ~tul ~)uJ.i l lf' !' n Alrí,•;¡ ( T.!I J I <' l) wt•t'<• 

'J'f,. · ru:~ i npJ ol~ ; 

Wt t' <· : 

;l) •Hlc·qw;l< ir· ri.•••jt ion \J¡r·nu~J,ho•J1 ¡•.row1 h •. ~ .Y t' ]t • 

1 >r·ou.e.h 1 1 mpo:~. ( ·:1 hy 

:l l:1rl 

lOcm :J¡wrl 

on ;.>() Jtm· · · 

~; loppj np, ir· r ip.d ira, .. \,.) ('"" lu• f'ot' P 1 ht· 

,r; r·owU 1 ' 1 :t ~·.t .. Tn• · ~·.t · n up l Yl•(':; Wt \ r'' ' 

w;¡:~ ' : o rnpo: ·; , ·<l (J !' 11 r· i d p e:; {! .p;, C't't.l 6ücrn 

T tw IH•:¡n:; W•.'· t' <' p l : tnlt·!l ;¡ ( :1 ~;p:winv or 

/ 1 f'· · r·t i 1 i ~?J' l ' rtl JYl l l r • · (,··! : ;-> ¡ : () N:IJ : K) wns 

;) ()() l<f•/h ;t 

1 'lH'l. t , ,, . 

tb i ; ¡ t'o 1 J ce t · ·<! i nc 1 ¡ t<i•·rl piH'' n u 1 O}' i c: tl r: h . •r:H : t r•r· i ~. ! i r::. wh iclt WC'J"(• 

i e· pJ .J C• ·d <¡ f¡ 1 h<· c er1 L t' r 

t ' t ' <H i 1'1'001 i 1 • 

c o mporwn !. ~~ . 



Table 12a. Performance o~ 25 C~ 1 .ypes Under Terminal Drought 

Stree;s (Hunda) 

Variety Pods /plot Secds/10 P<)\ ' : lOO Seed Wt Yield ALS 

(g) (kg/ha) Se ores 

s.~pe 1 t~kedwa 5lG J!J 'lO . 1 1) '7] 6 

C:üimn 398 32 ':)0.5 ~)J ti 6 

BI\T 1387 S42 36 36 . Y 567 4 

FlAT 1 ? 1" ._ . .) !:>4 1 ,-..., 
:Jr • ?1.1. 3 IIW 4 

RAT 336 72ü 52 20 .G 7J'l 2 

BAT llTI 758 ~10 ?1 .o G5CJ 3 

BAT 1486 489 :1f1 37 .0 48~1 4 

C-20 ~Hf1 
r. •) 
:Jr: 16.~ 576 2 

Domino 839 (¡Q 17.8 667 3 

A~G8 73ó 'J '" ,) 21l . O 7~0 2 

A?86 75J 1' :.), ~2 . 5 713 2 

A44 ~~ 3:31 ~~~ 30 ,q 66'.) 2 

Oonus 3:32 ;3 39 . ? li?l ~ 

8-7 1149 3() 39 . 0 4 .L8 5 

JCA 21148 1197 ~B 36 . :) 489 2 

?.S- 2 ~J) 8 3R 46.B 11 27 Ll 

25-2 X 8- 7 476 36 41 . 8 4~.i6 [J 

2 - 10 X 8 - '7 371 3fi IILl • l ~~>7 6 

Nasnl<a 375 ¿q .n .H !.136 6 

Mnjuba 366 4 5 3:) • 1} 341 !;¡ 

UmvoU 562 ll6 :30 .11 608 4 

113411 900 L19 :¿ 11 • 1 811 ;> 

PVA 89/f 4 ?~1 :l J 4.3. 11 4Wl 
,. 
.:> 

PVA 7Hl 389 40 47 . ~) 110:1 4 

PVA 109~) 368 3tl 48 . 3 5J ~) 6 

14ean 535 ll? 34. 11 ~llJ 

cv (%) 1!). 43 14. 3.4 ~:) " r);:> ;.>0 . 78 

:, i. p,rd fi cnnce f'f'iO .. * .. ~ f' .. *'"" 

fll.S = Angular Le;:-,L-; pot 

Rust 

11 

il 

5 

2 

1 

1 

¡' 
,) 

2 

1 

1 

1 

2 

6 

11 

4 

7 

4 

~) 

4 

Ll 

6 

1 

4 

11 

3 



... 
• 1 

TlH· c¡lht't' ''X [ WI'illlr ·ttl w .• ~; p];,¡Jlr·d ¡l l111cl'i.: (' CJ i l!·¡•(' l•f /I¡•_J'icul t.U I'(' 

( J ll Hn. : d)(.'V<· ~ ' ' ': 11 J t '\1< 1 ) i ¡¡ l. i l <Ho¡ •WI •n h ,I;J!.v J'l~l~i . 

p 1 () 1 \id \,'t' l !.llf 

l;j d r'Otl)'lo! i mpo:;¡•c ! ::i ::l.t¡~<· ot 1 ' u.v t•r·in¡' (¡, •;¡.), ;¡;"1 

¡ ltt: J 11r1 i ng 1 lt (J:',c' u •-;, d ;1 i 

( tn< ·ri i tllt !' r·· · e·¡ 1) ?- 10 kiclrtt•y) , 6-l ( l; ll'g(' 

in l.<.' r'-

;¡ t 3!)() k g/ h:-t. 

I'OIJI • 

whi !f• llwl ;. l pod-l'ijJIII¡J w ;¡ ;-; Í!llp c>:. r•,, .tt ól d :1y:> .1!'ler· pl;mting . 

11 f t < • r· 

; li C llH l1·c i UH·lc·or'o]<)¡ ir:tl , p ll' r rul o¡~ i e;, J ( 1 1 thll' r i ''~' 

Jl(ld- f 1 l 1 j 11!', :nui lni t ll ll 'it.y 

l l tr· wor)d w<·t'c 

,~ (." J; i 1'! (.! ' t '!! Tll i :. 

f 1 OWl' r i Tlf~ . irnr· lt, lltl• t·rHI uf fJUwerlltJ'. 

W.''l': ~;i¡•,lli f ic ,¡; ¡ !!y r-ctiuco·cl wlt ' 'l l d r"C>ilf•,ltl ~J.;•: ::i;~! ol f'¡c :1nt reuucr ¡f 

impo~;;·rf durin1• P"o-1 i f 1 in¡ Thi~-~ probnhl.v 

c:-tll'><'rl ;, ... P.ni f i c: tnl. n·rlucltu!l ito dttr·:ol iott (jr l h<-' f luwc· r·ing 

JH 'l' i '" f unrl c t' r·o1HI ilion:-: 

'!'lt t: d ri'l <• t '<•:c·•·- w:¡:; r·¡;,i n!. : , ir~t•d •qt (.¡, phy~;ioloí~ic:¡J rn:• l ur i ! y • 

Cruw\J, 



Tll•' rJtunb<·r of pods 

J..l('r ¡JJ;mt w;¡~ . :;ign i 1 ir·nntJ.y n·dun·d h.v 

;JI 

in nllmiH'I ' uf pod:; wh Prl dr•,,uglll w;¡,•; imp o:.Pri chwing iluwi:~r· .irrg 

onl.Y by rno i :.;llil'r•-:;lr-r ::~ :=. :1 !. p<~tl-l'i l Jing. 

rl id r;oi di ff'c'r' 

yi••J<b "'llt'l''t• ~ ' ip,t&i j'¡ c; ;,nl Jy 

1 hr· JaLLC't' 

:' LagC' w;¡:· :¡ ,., ·:;u 1 L <• 1 n·du<: : i e;n ¡ n J Oú- ~· l'f d Yl '.' i P,h L . 

lOO kg/h;~) 

11 0111 i J'i<.· 

( d;Ji ;¡ nul :;11 >vm ) . 

!'lowc~r i Tlf'. 1 tH • b• '!~l. f ',t ' f!O I.JJ><' W
.,,. 
,, _J llnWPV('t' , 

wlwn druu~.'. h i w:ts f J(H l-fi 11 in.&' yif'· ld i ng 

¡,!,<'TlO I.y¡w Wí· l'< ': 

:1ncf B-7 wt·¡· dí' l • r·mj n(•d tu IH• dr'oi iJ•.h 1 ..in pn·v..iou:> 

~; t.rtdiP :, :Jnd .1) ,. r")"' bt•ill¡ , w ;l·ti in liJt· · nr<·c•di rog f'or llroughl. 

Tol<'r':lncc• ' <:< njJtJroc ·nt "!' lid : ; ~~••hp r·.;_j< ·t; l. 

llr·ough 1 S lJ S(' •p i ih i 1 Í l.Y 



fsfd 1 -~' J 1 J,_ ií/\T : lt; .r,; r~o, 

drc,ughf. loJcr:ll1t U ' IH;I.Jp(··· W<'r ' •': 

Cr•ro r;f ypr ~ 1 '' '' f y i C'J ded 
~ 

mor·e utH.I< 1' dn:Jup,ilt 1 j¡¡clic dr•d IJj nr•¡•, · J ÍV" t¡_ ndi.r:(•, .. , T:d.tc· t :-•d) ~;houl<..i 

di f"f ''f' 

prvducin¡.~ :¡ r~oP.lro 111:::.••) kp/h.l. 

1 . ' J :-,( ¡(¡ kp,/h::) 

H.i •An 1:,· IJI'O.ltH'li01; ilt fi(:i 

el id no L t1 i f jet' 

sign i ric.¡n\ Jy .. f' (' ' 

xp:.m~ im, 

ll!<(>n¡', w:1! t' r 1'<'1.' i noe·;. 

:-; j gn i f i e ~lll t J y h i ; • ' 1(' r LA , 

l't ¡; l('t d f T . v ... Jl l j 1 lJ 1 hf¡) . Thc 

f!OWC'Vf'J'. cnnop_" wic!!h ;¡i Hí \</i J ' r¡( 

;¡mon¡ ~ w·¡ t_,. r (d.,t.i not 

duc Lo o~tJ;¡¡.l_~¡t ÍOII. 1 llf• '.' j .l . ( • I.;J ' . l.>r'O!J!!Io l 

pi1Y'' i o] o¡~ i <:;,1) m;t1tJr; !.y. 

CONCLUSJON 



lit11! i l' dr'Oll)'hl w:•~ '· im¡J(,~; ··d ;\l. !'JovH · : in}~ ~ ,nd /\1111 ;:•, 1!'{1 ;J J1<1A, 

¡\3114 , PV!1 HVJ ~) . ~"•-? x ~-¡- ·; , :md :•-JO x B- '/ if' rlruul')1l wn~.:; 

i mpo!.;Pd :1 t p o d-f i J J i rrg. 

indir.;•lcd hy I. Al ;:nd he:m 

y i ~> ) d: '. uncJf' r· rno i :' 1 '' rP-:; l r (''"· : , ,. ,, !' .0' ,¡J 

l ül (~rurrt ;·.<·n< J i P.Y('~ : . 

~'y:;i(·rn~; f o r upJ i 1'1 ir •¡.', w,llcr· ¡ l1:!r1 l!lor:>1ll t' f ' con :.; , '!"v JI ion f!l(' c h:u;isms 

ll!td C I' whjcfl ¡d.Ht l 1-'riJ Wlh .J :; h i; " il y l l li11 ÍIIIl! • t ' r!. 

B. AFHICAN 81•:1\N OROUGH1' RESlSTANCE NURSERY ( AflOREN ) 

uf CU \\ j V;Jr' :: i dr· n ti l ¡ , .cJ t irldt• J cond; l. ion :·; 

IJIITrd: : ( L i l ()fi}',WP j • 

, rl('.l ud i f l/', .l.i n<' 

N e' L.l. 

pl ol :; i Zf' w;1; ;> r' i d¡~• ·:: • ;:eh Jm J c.r1s: . 

(J.qrn ;~ncl in t r·; :-n>W :.p ;w in¡' w; .: 1 J . !m . 

Tht •t' <' W(' rf' !11) : · i ¡J, r 1 i f i ;_:: ti w •· 

A.IJ l.h c• :: c• ~~ ~1( :>t· t ·( l ~-'. 1 zc .,¡ ¡ (. ~;: . ( .!1.11 1 

t.•.enut.ype ll: Id lfJ('ri i l lni !5P t·ll : i 1 Zt · : J fr ( ! 1 ltJO 

IK ttl .1 :1rg<' >>t_.< 'O :; Í Z C \ 'J'¡ JI¡ i (. Li ) 

i n lc• r - l'OW "p;,t t.' i n.r. WiJ:; 

'i n 

tl rt'' T' <' lllf'!' r· V< ' l '.'{ i1igh l.Y 

!!t.'r i 1' J~l . vao;-".>, cso~J!J. 

:J t >' '· ( i .. t.' c;rn; 1 l J ) OrH· 

( ¡ 11( l uri 1 r i¡', l ()(' ;; 1 Cht'CI<) 



Table J2b. 1'wenty-fíve genotypes used in tile drought cxpcriment

at Kas i ntu.la 1989/90 

Gcnotype Orjgin Colour 

S; IJ H.' 1 ('k<'dWd I•LJ o•:i i rc\d 

Diacol Cd i rn:l roJ ornb i :1 :;¡wrk l <'d 

1\Jl. T l '1tr/ CAIT ;~H'r.kJ ·· d 

B/\T 125 C:JAT crc·am 

11/\T 336 l'if,T ere 3m 

Hf1T liT/ (' 1 11'1' cr(•am 

nr,T l JRt. <'J f;T s¡,,.c!;: 1 <'U 

C- ?0 11 ~)11 wh j t e~ 

¡)om j no W5!\ hidck 

A?.6B CIAT Cl't<lni 

A2H6 e j /\ r LI'Viim 

114 4?. l.' . fil' Ct'<!:tm 

Honu :> l~S/', cre~tnl 

R-? ~;¡] ilWÍ rurpl(' 

1 Cf1 ?.l l/18 e,, lomt,j :, :·;pc•ck J e el 

?.'">- ? ~·1:, l. IW Í Wll i 1 (' 

r.~~-~; ,. g _ 'l !'fl-t J <J'.JJ 1 i l •(j 

? -10 X 1~-7 l>b];¡wj 'dtt i t t' 

N;J!;:1k:1 M:d: "" i \~ll; tV.Il1 

Mn j ub:: p ~~~~ Y''l)O~J 

llrnvo l i H.oA cr·•·;Hn 

!\:31111 Cl/\'1' C T'PdiO 

PVA Wjll e 1 ¡,T :'!JC'Ck 1 r•ri 

PV/\ 7HJ (' 1/1 '1' ~;rJ(•ckJ r•d 

PVA 109b e J r:r l'<'rl 

ClAT 

u:-; r, 

n: ;A 

Centro lnl<'JII:1L i onr-d de ll1~.ricuJtur: 1 Trc•¡... ic;:;d 

United S1 ;llc ·. of Alll<'r· ic.:l 

l<qJIJb]i r uf' :..;oulh Afr 1c;1 

r·ed 

rc·d 

r't>t J 

re-d 

red 

red 



Table 12c . 'I'he effect of three regimes of moisture-slrcss on a 

numbe r or characteristics o f twenty-f ive bcan 

genotypes (1989/ 90) 

Characleristic Water re gime 

ww DSF DSPF 

ll~l.y:.; l. u fuJl r J owe ,. i n p t d) 1'1~>. B ,.-_¡r, . fi ;1<.) . 3 

llay~; tn e>nd o1' !'] OWc'r i (IJ), ( d) V>.l'l V>.l Gil . ;~ 

nur aLio11 of f l OW(' r Í tlf•, ( rJ ) ;.):) . D 26.0 ?11 • ~~ 

Dny~ !(.) phy~-: ¡ () 1 rn .. JI.ur· i ly ( d) '!?. o '/'/ .1'1 P.; . b 

Cnnopy covc·r· ('}{,) 7H . 1 Ge . ·; 7!') , 2 

Cano ¡.> y ~ll:' 1 ~.111 (crn} i d . HG /¡'J . ~~ 4J.O tl7.7 

Canopy wj dU 1 (cm) :Il ll6 117.0 1'11 .'J 411 . 0 

Numb··•· or p o{b/pl:t ll t. 1 '>. (l IJ.O 1? .6 

Pod J L'n)!, t_l¡ (cm) 1 J • 1 J.() • ·¡ 10 . ') 

Numbf>r of s ~~ed ::;/ ¡ H>d '1 . ~J;j ·1 . (¡< ¡ ;¡ . Htl 

.1 00- :>l!t>(l Wl' j t.'.h 1 () . ) : ~' ) . ·¡ Jh . J ]l . :1 

:i<'l:d yj t" ld ( Y._¡>./h;l) l ()()(¡ (,l)'j ? f)(i 

WW well-loJ<ltl · l'r•d; 

IJSI'F 

Prob . 

N'' ,") 

,. 

lf·~ 

* 
., 
IH' 

* 

** 
.,. 

NS 

** 
/ 

~ 



Tnble 12d. Urought s usceptibility indi.ces (S) o] t:wcnty-five 
genoLypes u~ed at KasjnlhuJa (1989/90) 

Genotype S 

at flowPring at pod-filling 

C). ?()'/ 

!i i uco.l C : J] im:1 l . ?J(l n. ~JI? 

BAT l3W/ 1. T39 ? . 7HI\ 

u."/( )() 1 . l~JO 

~ ) • :> 1 ~¡ 

Bl\'1' 1\Tl (j. ;..> J '/ 

! . ~ 17'; 

C-?0 1 • l'; J ?. . 'J()H 

nomin•> (l , I\R:~ 1 • ?!.JO 

/\ ~()[~ 

A?Rü 

All4? 1 . :M'.J 

B- 7 o . 7tn 

](' /\ ?1 1411 J • (J(IH 

?S- .? i) . 'J'J() 

o . :rm 

:'- 1 () :-: P.-'/ 1 , ()'/() () . ll:-'H 

J. 3h3 

1. T/ l ~·. ?b 1 

Umvo!. i 1 . '•04 

A3111! 1 • o 1 ;¡ O.B'h'. 

o. '/1) "/ 

I'VA ?R I ? . 0 1 / 

PVII .1 0!)'::, 



J? 

Table 12e. Seed y i e 1 d (k g/ ha) of' fi 1teen bea n gcnotypcs grown unde r 

va riouB soi J mo isturc rcg imes at Hunda (L989 /90) 

Gen otype OSF OSPF Mean 

? ')- ;> X B- 7 ;)T/? ?CJBi ;JI.l/l' ) ;; ?~)~}; 1 

~)-~¡ !UO 1 ~ ,:v1 ¡roH 1 ?! rhb 

? - tO ( '/' ¡(_¡ l ''>Oll J'/30 j h'/')\J(" 

b- 1 l h78 IB U 1 ~1"1 li>(>~)bc 

S:~p('lf'kndw;, l :i? 1 J 'lfV l .1;..>/l 1 '>IG!lc 

8- 7 1 11~"-,H l 'lüH 1 ;~ :3 1 1 1 1)~l/lbr· 

;> ~>-? 1? J r¡ l '/;'11 l :';87 J '>0~1)(' 

BAT :no j;..> l 7 le '7•' . ~ ' ( , 1 ()( ;'} l/i6Bhc 

K ;wl< :~; i 1 7~>;) 1 ;-· ')~ u ~-> l IIJ6ebr 

;) - lO X H-'1 .l ',n'J l ~;,;.-oh J 1 ?;! 111] l hr. 

BfiT B!) '1"/'J lliOl l(,¡y¡ 1 J' ,f>hc 

N: ~ ~:~tkn } ;~ I~{.J 1. J')'> 
t' ( · ' J <''.J ( . 1 ;.>:·,:,¡)( ' 

C- ;>O 1 :3/1 ;~ J ? <J? : jf ¡( ' l l ?;:>e 

BAT l ;. '• 'lf>'l () f ) ; ; _;¡gq 703d 

MdjUhi.l ~lt ¡(} ! .?.3 !1'1' , ';?~Jd 

lll ? i 1 ll(j ' ) 

WIJ/ W<· ll-w:• 1 ~"~'''d ; 

UEF' ::. }lrOIIp_hl-:;t.r·< •: ;:; ; ¡( nowr ·:·inp ; 

n:;p¡.· - llt'Ollg lli-:;Lr·(';·;:; ;¡l porl-fiJ Jir ~p . 
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Table 13 . Performance ol' Drought Tol~ranl Jjnes at Dunda (Lilonglfc) 

Variety Pods/pJot 

/\ l ',;' ]'.)7 

1-:MI• lO~, l9R 

C/l ~.1.3t) 1> l 1 

1.'-.:'0J 11?'/ 

C!;()~-¡CJ :u;) 

Cllllllli !)Ril 

VHO?:, '::.fb 

f,Nf) J '17 3Jil 

l:lAT llTI ')O'J 

BAT 7• tB 'i¡,r¡ 

lli\T 1 ;..or, t10 ,J 

1\AT l 1 'JH ·11<3 

11/\T ·nH- l C rJ:n 

l·:X H i e o ~>] fiH? 

(l'k Y. i c;n 1 111 ;> -~]'/ 

:·;;lp•'J ¡•I'.C'd W;1 .Q(¡ 

M(•¡¡n 11:37 

('V (%) 11:1 • (}'/ 

:.:; i .L'.n i f'i C: H ICC' N~:; 

J 00-Sced Wt. 

(g) 

;) j.? 

?0 . 0 

1 {i • 11 

!'! . :3 

,)_:Lo 

:n .c 
!Cl . h 

tl').? 

:· 1") .n 
,JO . B 

2 1 . ( ¡ 

l7 . n 

1'/ . (, 

1 (¡ . ;> 

l 1 1 . 1\ 

11 ? .3 

;:r¡ , l 

"J . '/11 

)' lf- :f-

Seeds/10 pods Seed yield 

{kg/ha) 

3t3 3'311 

.1'> ll?C• 

1) ''1 
•J 1.\!}13 

·u 117 j 

110 fJOR 

31 _;1(,~) 

46 b71
J 

31 :::~7~) 

~7 "'~)? 

so ')?6 

' K) :v,o 

:3;..> 7 J (, 

'~J ilHh 

'30 ':>''i ') 

Yl ~)61 

) ;) 11.1[; 

. , 1 
. l t14f3 

~· j . : ~L\ :vt . ::.11 
~ . , N~.; 
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C. PERFORMANCF: OF NONCLI MB TNG MALAWJ AN LANDRI\Cg RF.AN GI!:NOTYPES 

UNDER LIMITELJ SOIL MOISTURi': CONOlTJONS 

;¡[ Hund:l ( L i ) nnewP ) . The 

\ n (' ll tdi. n~·, two 

r· idgt·s t':l l1 5m lvn¡_., !) . f>rn :tp:w l . N r ·f 1 ¡:;]t,[ :.i7.r· w:ls :! ,·id¡¿.r·s 

( 6-J , B- 7 :, nd ?r) - 2) nu i.J' i (' i ded llw ¡·,.,, 1 by ,, vc·ry w i cit"· mn r p in . 

dr·ou phL ( Tn l ,Je l/1 :; ) , 

... . u 1 J wt1 i J l' t-•b juba n nd 

1' >. 0 :;nrl ·vJ . I ¡j!(JíJ :.;< '<' •b ( 1 . • ~ . 

rnt••t i um ) rr ·: ¡wc1.1 vc·J y . 1 1/0 

l JO l h yi eJ d ing J: sr tw l ow ttv rn• :sll .fÍ•·Jd (1':d: J,. J/1: 1) . 

Wi.. t S 1 m¡Jo~.r 1 rr· i f'.·'' t ·d corstli L i O l t S 

i t. Wu F. o b : c·rvr•d 1 h .'ll ( ' i t llf• ¡' ¡ l ! 

·¡ i e 1 d :'educ l ion 

rnJuc1 , on i n nurntH· r· r ,r ¡ " ·d·>/ p l :¡n 1 

[,., ', . 



.v. 

Tablc J4a . Pe r·formnnce of ncn-cU mbing Malaiwan ! and racc be an 

genotypes under J}rnH,.rJ ~""i 1 !'ln;·· 1 •trt> ~ondilion (Bunda) 

Vnr iety 

!l/1 T jJ() 

J\A'l' m) 

f\/1'1' 1 ;) ~-¡ 

1 ., .)-, 

Mn.iuh•l 

c- ~·o 

NtJ~i:tk;, 

:.;:l¡J(' J c•kc •t lw:~ 

/ - lO 

:> ~·j-? 

B- ·; 

(i -1 

• ) i -~) .. ,_, X B-'/ 

;•- J () X li-'/ 

K n u J , • ~_; i ( .1- ! ]) 

cv ('Yo) 

:~ i )'.rl Í f'i C< lllC!' 

Pods /plot. 

/ll¡ 

. l<) 

U) 

'~ ~~ 

~,u 

lj ., 

111 

11 ' ) 
·' 

{() 

!O'/ 

1 1 1 

( ¡<¡ 

1 ,¡¡ 

/¡ ~/ 

1'1 

1 ¡ ( ¡ . ()~ 

100-Sced Wt 
(g) 

.j~ . 1 

!? • e¡ 

1 ·¡. ( ¡ 

:-u .o 

1') . () 

·~r;. o 

;Y l . 1·; 

:~ '>.\) ~ 

:V¡_¡, 

! f J. () 

1 'J .il 

1 ~~ . ( ; 

li0.~ 1 

~ ( , . () 

,J :' • 1 

Yie ld 
(kg/ha) 

298 

239 

349 

276 

326 

234 

239 

262 

295 

555 

740 

808 

301 

186 

51 

337 

33 . 16 

•• • 
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Table 14b. Vie.ld and yield compone nts of ten bcan p,enotypes 

grown under Lhree moi s lurc r cgimefi 

Mo isturc Yield No . podr;/ No. Seeds / 

(kg/hn) plan t. pods 

W<•l]-\.¡;¡ t '' r t· d l/' tH;¡ Jlj. IJ: r ll. J; 1 

:: t t · t·~:s ; ¡ ( J.¡l J 11 ,HJ b 1 ;) . lltJ 11 • ; ) ; ' 

: ; t 1" , l : -; ~"'; ; lt lO )'-,(¡1) 1> 111 • ''; 1 '1 • Jl; 1 

-~ • • l 

100-Seed 

Wt. (g) 

ll:.>.Ga 

42 . 6,1 

llO.Bb 

Mf·;m:; wil h IIH' ~ . 1 mr· ]t•lle r·~; ,:J,>n1• '':1<' ' ,., ¡ l !!llTl :11·t 11nl. ~~ i.r. n ificant.Jy 

( 1' ::: 0 . 0'1) cli( f' t·' l't·nl tlrld<•t' l ltntc..tn'~' M11JI i~, ] t • l<. •n;'.'' Tt•· . l. 
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Table l.o1c. Sccd yield and yie ld componen!$ of L1m bean gcnotypes 

~ruwn across lhree mo.isture rep.im~s 

Cenolypc Yicld No. pods / No . s.~ed!l/ 100-Seed 

(kg/ha) plant pods IIft (g) 

N: l:-;:tl-::t J (j~~ (',; 1 1 (). :H >t: tl • . 1 t\ ~' . '/be 

Bw«·nz ¡ 1 ;¡w; 1! ' ' ' (iH.'l> 'J . 7r- ·1- ( i _;c .nr1• 

: ;; \~)(- l ' i<•·dw;¡ i C.J: 11!;¡ ¡ 11 . ~-·:!11< 1) - : ~ t'l7 . O;d_¡ 

;'-iO l f)(J l; 1 1 ;' .lltw , ,_ 1) tH) . '/bcd 

::~ ' )-? 1 'j ~~ ); 1 iO .':.bc ¡¡ • :i M~ .9 : > 

(_\ - '/ lllllli. l 11). ' J.dJ IJ . O j~ . :~r· 

r,_ J 1 HMJ;, .1 '~ • H: 'l: c il. () : ll1 . ~~~~ 

~~)- ;) X p, _ ·¡ 1 Blltl;t i 1\ • ,.-'; tl 1 ¡¡ • '< '1 :'l . licd 

;)_ j () X 1-1-'l l HfJ'/:l 1 H. ' J:l ,, . (! /, '> . ~Hi 

K.t uJ <'Si ! t.l 'h 1 '). ();¡ 11. 0 . ~H . j , ., 

1 tl . ( J 1 . 1 
1 • • 

i '/. ,' 1 1 
• t1 



Table l4d. Yield and yield components of nine bean genotypes under 

two mois tu re regirnes . 

Genotype Y)eld (kg/ha No. of pods/m 2 
No of Seeds/pod 

RF ST HF ST RF ST 

N:1s: tk:.t 1 111 1) G7CJ ¿u . . l ' 1 ,, . JJ '3 . nn 3 . ?0 

S:lpel c kr·dvlil ')f3J fV!? f~Ll . H '11 . 1 ] • li ·¡ 3 . ?0 

?-JO 113:1 fS1 J 7.1 . 0 ·¡; . G 4. :~o 3 . 03 

?~-.-? 761 11:17 '/() . () C¡¡J , /1 .5 , ?0 3 .11 3 

8- 7 7~A1 GT/ 7 1 • j R'l .ll ;:> . ')() ?..97 

(¡-l 610 ll?') B7 .11 ~¡(¡. 'l .:1 . 00 3 . 37 

2~-? X H-7 34 ? '//() 71J . H ll'l . e :1 . :u ? . 60 

? - lO X b - 'i' 11 ~¡L] .l. l-1 kO.IJ 66 . ? 3 . IJ 2 . f30 

Knul 1-: • .i ;>t-:,(> ;.-'1)7 7:~ . :3 ~.? . G ' . tn 3.")3 

M P<1 11 716 ~)r 1 1l 77 . G fJ :l . 9 3 . '->!:J 3 . 28 

SEd ( g) .l?' J. ~) ' 1 . ( ¡~) 0.]70 

:JJ-:d (g) 4~J . (j ( i . :·l,.¡ o . 17~~ 

:~E u (g Y. t ) 1 l]ii. ~ ¡ 1 'J . o l IJ.'.d8 

cv ( %) ?<) . () :-·o . n l :l.? 



:1' J 

(T;t!Jl<· í/1c·j . 

s i_¡J.n i f i-

;Jr¡ l l y . 

l. V. AT>APTION OF BEANS TO CHOW!NG SEASON 

LENGTII IN Mf\I.IIWJ 

l'· i rH·n t i fy v.<'nol.y¡.w:> 

r ,J ht>;tn'~ il'<>lli llu wi;, ¡;,er·mpl;J:'rt• l.lt;¡l :•yt~chrnJJ r~;,• m¡Jfllt'il.y with 

1 111 · f ! '()W j n [' 11 1 d 1 1 1 < · T'(•n l 

Tl1t: · r• x ¡.H ·ir11<·nl wa:; 

... 
,, l LJ¡¡ ·' •, •• , ' ' '·"" J .t ; 11¡ • <; fl }~;, ¡ i<o¡mp li 1) , flund<1 

(l. i .l<m}•.wc· ), ; ,nlf M !1 ·,l•l~.o l: • ('!');y,¡!(J). 

TIH· f ')I JH 'I im· ·nLd 

1 w< l l'<' f J l i .\.,Ce·:, . • ... ;1 {_~ . .;:. f ll ,,, ,, 
1 /,• v.: Jt·· 

;tr¡cf 0 . 0!il np:,rt . r Jt . 1 pl oL ~ ~ ¡ ?·(" l.\i il :": 'i . ? ~i •;q . r~1·l r-e . ln 1 r·¡¡-

~; p;w i n¡ • 

Ji ~;··e rt: ; J• ''r hi l.l ir, irdt•r·c ¡·oppin¡• 1 ni ¡ · , ¡-. ·ow ':p. ,r· i nt, 

Y i {' J J. e h i ~·.ril_y :c:ip,n i t ¡,_.;¡¡,[ ly 

urod{'r· i ril 1 r cr·o¡op i nv :• i t lt<· ,¡j 1 f('I'I.'IW<'!'. wl•re nol 

:' i¡;n i f.i c:m · 

Wl'l'l· vu·y hip,tlJy !;iproi!"ic.lrll difTr·¡·,··nC(" i1o y 1c·l d .1mon.u. ~l(·no-

t y¡.w:; :¡1 IIH· d 1 1 1 í't'<'llCI.';; \O!f·l'( 



ldp,ldy ~-; Í }.',11 Í f"j t'iHll . lf roWI'Vt•!' 1 [ !lt' ¡•t'IH>l,Ypt>~. dÍ d 11()[ di rre>r 
(.;(' 11('1'; ¡ J 1 y . .Y j ( 1 d: 11• ·rr · l.;wr · r· lt!rdr'r' in (,•r·-

cr·npp.Írt.r•, llt;,r¡ IO(,f¡O(' It llut'r• ;¡l ;¡f :.:1! ("·· 

, . 
. •-

;.> 
' 1C- 6 , ?- 1(), l l-1 . 1 - ! 

Th< r ' f' wcr<" 

vc>r·y hi ~'.h l y sip.rri l ' ic:rnl 

: : i?.(' urrd1•1' inl<• r '< T op¡J in¡ •, :d 

!Jr¡, fe r rnofl(•f'U 1 t. u r'e 

nl Nf, ' on¡•,: ' bu l. t- tH·y W<'l'•' 1/<'I'Y fJÍP.h l y ::j,•r,j f Í<:;m1 Jy ,¡¡ f J'<· t'r> n t 

WiiS 1\('rltT:J l y high .!1 

~.·: i 7. ( •. ~ fH• ! W< '<-' 1 1 ( 111<' d i t 1!11 ) :md 1 hr< ' (' 

'l'h<· p<·ncl!y p• ':~ ::J :·.o difl•· r·r·d in rr.,rnber of' 

tl~; 1 
01 lf'.: ¡ . f\1' 1Í ~:t · yir•l rh djrl not 

di j 'f'('r' ll' <•; r 1 mt·rrl ,; 

;¡ t Brmtf;¡ .lnd N¡_~ 1 (J!lj •.; l hrrl l il ll:d H· •· t¡ f r:·:.i n· ./ r·ow W.1:'> v•·r ·y h i f•.hjy 

c: i r,n .il'i l'.mtJy Ji rr,.,.,., ,¡ 

!ti , w :111d ;•ol . 
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Tablc 15. Adupt.ai.ion o f · 2? hean 1-~enotypes under holh mono<;ull.ure a nd 
in1.ercroppíng wilh NSCM 111 at Ne'onr,a, Rumph.i. 

Monoculturc lnlercropping 

Genotype:~ Sceds/pod 100 Seed WL Yicld Seed/pod lOO Sced Wt 

1- i ·· •. o 11.11 78ü 1) .o t ~l. 1 
l 

? -lO .•. o :y· •. ~ } BHi -~ . 'J ~j{j .. 11 

16-l i 11 .0 ¡;; . ?. ! u: )~J /j . ( ) 3L1 • ' • 

•;- ~) ;¡ . () W . k HTi L 'J :10 . c. 
C- J ] . '; :1t¡. :i 1• ¡,.'0 ., 1 

-1 .. ) 
•\>"\ 
)o) • l 

7 - B :i . ('¡ :-l<~. 7 rfl(> ll .O 

H- '/ -1 • (l :l:l . t B'/CJ ::.o :~() . ~~ 

:1-l:) 1. '-> :1 1 . 1 tl'/. ~ 11 . 0 :t~' 1 

~)~_;) 5 . :) ;¡ (_j . ~] i.- -·· 
. l' ~ • .i • L l1i • '> 

1 t- t •• . o ~-:; . ;¡ lJ7~! ¡' . ') ·n . G 

? 4-1 > '1.0 ;>rJ .B 18'; ~ .. ; :s j .. .. ) 

14-S / j • r, ~)(). :.) '/.0 ' ; . () ;• l ., .. · 
?~ . ? 1\ . 0 !IO .H 7l ' 1 ;¡ . () .-n . 1 

1 B- J C; ~) .. !) / CJ. R Wl l '.) .n :J;> J3 

l'l-1 '; . (! ~ ') . ' j 0/(1 1.1.':> -~¡ j . 7 

1?-1\ • '\ • ~ 1 .l? . J . ' )1 '> ·1 . (¡ i:l . > 

• > !- ~> ;1 • () :~ ¡ ., (~t1 1 -1 • L . : 1 ~ ' .. . 

J . •') .. . 1-..._.~ ~ '. () .m.o Í·)( ¡ .. 'f lí . O . ~~) . ¡ 
;) ~-")_ ;) j( g_·¡ /\ . 0 .Hl . 3 7'1.--' l. 1 Tl. 1 

2 -1 0 X B-'1 /) . ( l :y__; • ll l~~:':) l j • () ~{) .. 1 

~~d ~if' 1 i'kvrhv.l 1-. _) :3/1. 7 11'/1 1.0 -':0 . ·¡ 

~bm; 1 .i 1 ·ll ¡,'.') . o :)~) . f) '!' ,() 1 .. . t) ;•/¡. '3 

Mr•;¡n 1 .J . \11 . () '/t.tl 11 • J :e 1 • '> 
('V (% ) !C.~ ;~ 3' ). ;.> f) l r) . fn l ' i. ~YI ~~ .l B 

~-; .i t' n i r i (' :~r~r.p ' • ;: lf • }1' ~ti ;! l-1 i! •• 

Yield 

l CJCj 

:1Y2 

:i~lfo 

:3:51 

]í· <J 

318 

lll L 

l ,,, ' 

J ~)<¡ 

~-~h 7 

j ' 1,'. 

:j 1 ' 
?1(; 

l hU 

~_, !l .. ~ 

~-·Ho 

1[! 

! ~ ~ ~ 

:!f)l) 

.-itJ:~ 

{ ... .). ¡ 

.-':~1 ¡ 

...'?~tl 

2:1 . 11 1
• 

~ ~· ~ 



4? 

1'able 16 . Performan ce of NSCM 4 1 rno i ze whe n p,r own w ith 2? bcnn 

geno t ypes a t Ng ' onga. Humph i 

Ucan genotype grown # r ows / cob #p.;r a Í M>/ row l OO Seed 

(g) 

1-1 l 1 j . () . ¡('.. () :vl . H 

? -J{J i ~. '1 '4. 1 f' 
) 1 • ' ~;H . q 

16-C. i3 . l) ~' } • S) JI . . l 

'1- :::! !-'1. ., .l 'J. (j :~ l . :S 

h- J 1 11 • () liO . •, lA ~") 
~ •• t ... l 

7-~~ 111. 0 '1() . (j ·q , () 

8 - "/ 111 . 0 r;r . 1 1 
·¡r . ' · 1 

]-L~ i/] . !l J .. /. t ; . )1 ? 

r'? -? 1 ~ . (~ i. ; .. i .n 

1 l-1 ! 11 • ( j iB . O ~¡; . f. J 

;.'4-(; ~ t1 . o ~q . (J ~ ~ .1 • (j 

111- , -¡ J :Lr, . ~f-~ • t} ;¡~ . ? 

: .... -:)-·2 ill . li :10. () ~:!. ~-) 

lfl- 10 1 :1. ¡ ¡ !'j'3 . () 'i:) .11 

17-l t ') ' . . . H-.> . 4 

J 2-11 1 11.C tj: ~ .. 1 J j( J .·¡ 

?1 -~) 1/J .(¡ 1) l ' ,, ' • :3 

U<i J:L', Hl. n il • ~ J 

;" ,, .-, X B-'1 1 ··¡_ ¡' . ~ r ' ~ ~; ~>-' .n 

,,_ 1 () X ~J ~, ,- , 1 t1 • ') IJ l 1 • J .... t.) 
;1 • • (J 

~;;r¡ t••l c•l•.c·dw;l ~ • 1) ti () • { i j'/ . 3 

N.,ru;ljl' l lp,o \ , '• 1\ ' ) ' . ~ ·) . '/ 

M1•;.¡n 1 :.i • {~ : l' 1 . l. J 
J : . () 

t'V (%) ~~ . (i'/ IU .. H B *e~_) 

!;ign ¡ t i ('; IJ1('!' )':.: )' rr ~ : -; 

Wl Yie l d 

( kg/ha ) 

3J.~i;> 

111?11 

?06G 

lf,25 

:).DH 

1 'J:-iH 

? l 1' ' " 
·~·). ') .. ., J ~ • 

?Vll· 

~<H~l 

l ~;Tl 

2?:l'.l 

?r JGc, 

;)!.J(¡/) 

20 l~l 

J U!.J~i 

?1Wi 

~~:1211 

2t )(,<; 

~-, / ;~ ~ j 

1 ~~~.¡'' 

t Ct~;-, 

;) Lb:-s 

?'.,¡ ') "} 
.. .J .. r ... ) 

M W -ji 
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Table 17. 

nnd int(>rcr·oppinp, wil.h r~SCM 111 m;Ji:?.f' f:k:tapwala , Thy ol.o 

Genoly pe 

1 - l 

.• _ j () 

[ (,-! , 

?-::3 

P.-1 

.! - f :¡ 

1 1- i 

]IJ-'. 

.,, ,- , 

lH-1 1) 

]'/-l 

1 :.\-.1 

?- J(¡ X H-'/ 

: ;; ; 1'' · 1 '· 1-:< •dw; 1 

~)ecd::./ porl 

l. 
J . 

e, • ( ¡ 

;¡ . j 

; 1 

.'¡ , () 

/! 1 

¡j • 'J 

ti 1
' 

·'1 1) 

11 . . ) 

-'1 . ' • 

100 Seed WL 

i . ~ . "/ 

; .• ¡ . ') 

// . ll 

· "¡' 
J • ./ • • 

~ : .. ~ 

1 'l . 11 

ill 1 

. ··¡ . ·1 

. ·e . n 

' l . 1 

Yi elJ 

'/(.d 

',cl'J 

(¡ 1 ~ -: 

.,. ) 

.,., ... 
¡ •• , 

l' .• 

l -, <{1 

' •L J 

1 1 

•. J '/ 

! .li .. 

•11,1, N;llu :jt' rl !'.'l - - - '-------- ---- ---- --- --

;J • ··, .''/ . d /]' , . .., 

1 ! . (¡(, . '/. 'Hl 

:_, i j/.f l i 1 i ( .. " 1<' t. .. " 

l n t e r cropping 

'; . 0 

. ' \, 

11. (¡ 

•1.1; 

/j . li 

;j. i . 

', . (/ 

( . ·) 

11 • 1 J 

/( 1 , 

/l .. () 

'l.() 

' , . , _.} 

1] • /( 

1 ·" . !1'/ 

Í) . (¡ ' J.·: 

JOO Seed llll 

.)( ·, . ~) 

.~( .. ~J 

:il . n 

,.>;- . (¡ 

. . () 

'.1 ~ • ··, 

'\11, :l 

~ j 1 

_·f/ . t-' 

] r 1 . :i11 

. ' ' 

Y.ield 

A'tl 
1 f ~ • • 

. ~ ( ·, ,; 

1 i'l 

:l i '/ 

;..) t ' ; 

:-' (;(¡ 

/ j t, .. t, -~ 

.. r. ~ 



Table 18 . Performance of NSCM 41 ma i 7.f! when grown wíth ?? b ran 

geno t.ypes n t. M a lapwa l.d • .i • •i u l ,> 

·---· 
Aean genotypes grown #rows/cob #grains /row 1.00 ~>ccd Wt Yield 

wilh NSCM 41 (g) (kg/ha) 

J -1 ]ll.<l ~'!. ' > H.¡. 5 :l:Jil') 

?- JO ¡ /j . ;J "JH .. ~-. . ,, j. -¡ 1 (_,()•-, 

] 6-(o J ;¡ . f. ~ \) - t) 1(). C¡ ?;..>~)(, 

'1-;:> 1 j. 1. .1 i. (j :'B . ·¡ /1:'? 

(i-1 { • -1 'H: . ~> ~ 1 • ( j ;'}~¡;¡ 

7-li . i . '.~ .11J . '; . ~ .. ) . ·~ 31'/:5 

B-1 1 /). 11 lC . e 1 ::Cl . :.i J?.;~g 

3-13 !l.,' lf) • (' ;_)( f ... i l<J<n 

??-2 j ~ . (. . L?. .. ~, ~'H . ;¿ ?0() 11 

l 1-l 1 .·1 . r. 'i;:! .. { j ;JI 
1 . 11 ;,•J:lll 

;'ll-G ! /l. í) !J(¡ . ') :·P . . 1 2~~(J{) 

ll\- 15 ! <1 • () J""'l l 
) 1 • ) '·1 • • '} '11 •')•) 

r ) , " 

?~)-? l', . U '\ 1. (1 ·1o . e .Tlr> ¡ 

l n- 10 ! ;.J .. ··~ , 
1 '-1 ~ t : ll j ;• ¡ {)(, 

11- l ! .l . •' ~t .i .. , l ;'j . ·¡ ? Ll' >0 

1 :-· -11 ! ... , ... 1 ; · ';. 1\ " ,, .(¡ /IJ~, 

('}- ' ) ! ;~ . . , .. . .. 1 
• '• o : 

'iil . 'l ?TI'! 

l :1- ~~ i ./) . 1 1 ... s:_) . ') ; •\) . 'j 1 •¡r ,;¡ 

') 1 'J . )- , ¡..: f3-'/ 1 I.L • ~;. o { J 1 ··~ • 11 WO'/ 

;'>- 1() X H-'/ 1 /1. () ~ ( f • ! ) ; ,; ¡ . (1 ;>tJ< >!l 

. :,t¡ ,,·.l ¡•i<'<•dw:. l i.h 11 () . 1 j :~ J • f 1 ~11 u 

f·L tllt,lj l' t ;[•.e) ! d . H ~·i . ! J ;•B: o :: J ~) i 

~·' . 7 ?·· ~ .u 

cv ('Yo) ( • • ( ·-1 

NS 



Tahle 19 . AdaplaLion of ;>;> bean genotypes under both monoculture and 

inL~r·cropping wí Lh NSCM .1\1 maíze at Runda, Lilongwe 

Monoculture lntercropping 

Genotype 100 Sced WL Yicld 100 Seed Wt Yield 

1- i ;)( ¡ o ~ 7CH . ' J ;'·¡ . 1 l 81i . H 

? - 10 'J,•. l '/')/l .r¡ ]J . J 42 . '-3 

1G-b :~(j o i . ! '¡'-¡. ;¡ . ~(¡. :·\ 911. J 

'J-; > TJ.C ~~ ~ ? . ~- .1/l . ~t ?.7 ~1 . 7 

G-1 ~~e . ~) 'li::U . ~J ' IC] • :¡ lO"j . '1 

7-n ~!b- 'J :j'30 . 7 l'l . (, 3{l ¡ . :l 

~~ - '/ 3:' . ,, '11>f.5 . ] _;:; . ;.~ ll7 . 'J 

1-1 .1 : ~;) . o "/t ~í r, ..,, . /] J( : L ·¡ 

;';-'- ;:> IIJ. ··~ • ,rj? ,1', :\< J . d l 31 . tl 

J] -1 T/. J ;•ou . J ~t~ • '! '·9. 7 

;>IJ-(, :H~ . '/ li/l'~ .. ~J ;> 11 • :i 1 'H .LI 

1 /l- 1
: :v) . :i í)!:, 1 . 7 li i . (~ 1 ~' J .o 

?~l-/ jll .. \ HO~i . 1 'i?. ;¡ . ~() 1 . l 

U1- 1': ,)/ ... ) 1'\ • -¡ r )~~~ • ;., 

l'l-7 •11 . '/ 71~1~ . u ·;g _ <j lf3B . ~' 

1 .:.' -11 'l' J . (J '/ir 1. < -~( ) .. 1 lii l • 1 

l ;.l_rJ 3'i .. o "! ;J<) • 1 ) "i' ) . ' l 1 b? . ~! 

13<1 :iiJ . 11 Hl"/ . H fi . O 1 '/' J • .. - ~ 

.. ,, ,-, . )- ~ X ¡¡_·¡ '~ ~-i • ~ ·¡r, l . ¡j . ~{; . ') :~li-L ~ 

:'- 1 () X H-7 /J .() 1 Of):> . ll )(• 
; .. 1 .. 1 J 'l~J . :· 

::; ,, ~,.·1 (+.(• cj w;¡ ,)? . .. ¡ ( l ' >') . f) ··n .o ;' .l' J • (J 

N:1•!1: 1_j, -n1>,, , .' 1 i lll 1 ,·¡. (j . 'tl. (, llll.() ---

M (': 111 !:! . ,_, 6B'_, .. 1 :~,¡ . 7 l 'J,L 3 

(_' \) ( ";+.) t Ll • li 1; ¡j ( ~ . ;,,, ;•() . ()'/ '/IJ . !ifl 

:_;_¡ r-:n i f'.i e ::nc•' i! ;~ ... N:-; N'' , ) N'' .. 
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Table 20 . Períormance of NSCM 4 1 maize when g rown with 2? bran 

genotypes al nundn . l. i l onp,we 

Bean genotypes grown #rows/cob 1/gralns /J ·o w Hc.ight 

with NSCM 41 (cm) 

l - 1 ] '> ,. ' . . ) 31. f J ?// 

2-to ¡ ~) . t) .'] () . ') ~)]H 

H >- ú \4.0 ')fl . () ;.;:.¡c. 

!)-,? 1 rl • ( J 3':1 .0 ~()f; 

b-1 l 2 . U '1'7 . f' ,)()1' 

'1 - R J."!. O ·~!\.u ?01 

H- 7 t ? . n ·~·1 • (¡ JG 

J- L 1 l l. 1 
J ~~h . 1

1 ;-' 1 L.) 

??-? 1 ,• . ') j¡ l .. '.> l [H.~ 

l l-l 1:, 1 
,A. ..... . ... J 1f'. ( l ;..>] <.¡ 

2'1-6 1:1 . 1 ! ) () ,1) ,....: ~o 

J!l-5 \l . J -~ (; . ~_) ? 14 

éH)- ;) I.L', JH . ~> 1 gt; 

W - 10 l l .l l ~:.;~ . '. ) ;· 1 l 

17- .1 ¡ ·l r 
J • ) 

.:--¡ .f . 1 t Jll 

1 2 - 11 1 1 1 
' · 1 .r; · '' ,.>; >(j 

?1 -~) 1 ;¡ . 1) /¡ •. • i 1 1H't 

1 3- 3 J , l • ~ .) -11 • 1 , ? l (J 

;!~)-;:> X e-·; l.l . ( ¡ :H' . O l ' lb 

? -10 X H-Jn 13.0 3/i . ! ) :·nc 

s., ¡H' 1 el~< · dw :·, 13 . 0 :~H . () 1 ~¡'/ 

N:¡m;.•. i r·rogo l . \.() iH . r, ;·.17 

M<'.H\ 1 ').() ·o . ~~ %' •; .. 
l'V ( 'X, ) ·¡ . 1>7 l o . ~ .,~) (). •: ¡Ll 

~~ i gn j fi (' ; ,nc <' w, H~ ~ .. . 
--... ···---

Yield 

(kg/ha) 

?400 

!lOSO 

·~(,QO 

:~bOO 

T/!:JG 

:~300 

:l '/'"JO 

:vt~>O 

3b00 

~::750 

:n ~,r) 

o~ .o 

:3] 50 

:~7:·)o 

:noo 
11 f¡()() 

:~q ()() 

:~~~~-.u 

~-!000 

3350 

3300 

~ibOO 

1~)B? 

1 H .4 i 

N" ;·, 
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V. 1 • SOUTBEHN ArHI CAN BEAN JMPROVF.MENT NURSERV 

T h, · r , b ._¡ r 1 l 1 v r- , , ¡ 

Jílt .. in l J ¡ f'lt. :"•·r.t ~t.l1 t't;(•('!_,I<~J~. tr-: tl zr>' '< ~, t n M,, l:¡ .. \/J 

1 ); ' • 1 :~. 1 ' 

!;nl' ;~; pl o l :.1/.' 

p .lol 

:d 

:: 
1 ~ ~ l J ll' ! 1 l t ~ t ! l ~/ j 1 .. 

cd ' 1 il·· 

l ~t. 1 '' 1 •1 

:1rl' 1 M:1 t ·')•vl:•l :1 ( 'f'hjt' l (.:) . Th<· •·xpr •J' i m('nt.<l 

Tf\(·:.-·t , 

p::r'i"d (¡. • lrn ~¡p: ,r· l . Nr·! L 

11 11 r·, •- r·c ,y¡ O . 1m, 

.v .. i •' .,,, ... ,, : ; •1, 1 r ¡ c:1rr1 

J i l'tf IO!Jlll 1'·• .'l ite! f.U ll.'i. lii /'W. l . 

1 ¡,,e :. .-!ir! wr·l ¡¡ f :, 1 i 

. 
·' 1 

:. i 1 ( 

;¡! l 

1 ·¡ i ·¡ ! . , . .,, ¡ ( 1 f'·.< ,., ... 1 rl' l ' 1 1, !'Jf¡( d .·Jt. l 1 ( l': rb . ! ' , 

Thc ;.1. I.IW • .Jll ... ; .w t l t · r.t e, ~ r: 

·-· ~! ~, ¡¡¡:_y.t )lJ ~\¡},1 . 

( ) !" ¡¡ -¡( : t• l {·' Jl( ll 'Y'I ·~. l ~ f ji tj ll! l 1~ \o.J ( } 1 ; ~ ! i~\.I~J fj( 

i:·! t J liC'H.If v '' ·' , 1 ¡,,, ndil, 

\ t l fHi.t , ('J,.¡ fnp li Í ! . , , I.!JJ •Y . l ll)!.W;J .111d JV1;, ( : lp \<J .!\:r , Í\ 1 1 :e :~ z. • 

n i 

1 
liU!II Ill'r 



:-;<·ve· r;J J ~1ou t.hC'I'n 

TJJ,. r·c W< ' t 'L' v.• r·y 

:;howPd r't':<i:.l:;nc~~ o nly tr> fll .:; nt 1lH'~'<' lwc' .; i !(':· (fd l fC· n cdy p, •>; we:• r' r• 

suscrpUbJc l ü Fl r•ur·y Jr·•;,f' :>poi. (T.)hi(· ?',). 

2 . SOUTitEHN AFRlCJ\N DF.AN IMPROVEMENT NURSEHY 

( SARllF.IN SET ll) 

Tllr· obj(·C l i Ve ' (J r ¡ , i ~' t ,. ¡ :Jl 1-J."'' : ; l ü (•'J,) l u:J1 (' lllP f "'I' f'O t' !n; JI)('! . () r ~:(Jtl ttJt>l'Ti 

Afr· i C<1n b<> <)n 1 i t r r'~ in d ; f'ft•t'P tt l : ,¡ ., t ''A' <' ld <1¡ i, ;ti :i'.O iH '~. i n 1'<1 . .! : 1w i • 

wn:~ llan<Jo mi :;f• d (',,mp J <·t,• llJnck , wítl ; Ulr<·<· J'l' pilc:,t.c :· . . 

lnt.ra-rov1 sp;)C'.itW. v : t: ~ O. lm, 1 ¡ .l;m~ Ji('f' r!<tlivn . 

Bund;1 . , ! ¡!.t i 11 ¡c:m t ; ,1 Ma\.¡:¡¡:,vJ:t l <t 

wlri lr• ;tt Lur.y~,n~!W: • lh,·y ,,¡r·;·• no! :·; i pr¡j J i<<H t l . 

cliff<'r·en c r ·~; w~r-,. l!() l . :;iwJifi<.: tro l .!l. C'h-~mpllir." . 

IIVv!('V< ;' , lfl(• y .i <'J d 

:-;<'V t·r: tl p,ucl(l Sou l.hc• t'll 

( 'j';,[) 1 <'S / 1- D ) • TIJr> 1/l;¡ j ; ,wi.Ht v:n 'i t' l i c•:: 

Tf ~t·' ,~ i lll:>l i '''' w;J:: r1 i f'1't·r·-

)',f'nO I.y pr ·~~ {T:lhl •· . •CJ ) . 



;¡ ~ ) 

Tahlc ?1. Pe rformance o f South Afri can Oc an GP.notypes al nunda , 

L.i. longwc. Sarhcin !le t 3 

Variety lOO- sced podr./ s ee ds / pJant number 

wc i ght planls pod h e i ghl. nodes 

{cm) 

lir <¡;.r l A :- r·¡_· •; ili J ~)(j( ' ' .• h· · ( ,l'"¡(•d J? 

f'VA :vlO /l 'l ¡, 1~)1' ~}~ l( ;¡ ;•¡¡ r _, 

f' VA 'J"Fi 11] 1 "l t ' l ll c /)) /) o 

PVA ) ( ;;-> :~ ~ j ?Ocrl •· ll c '\Hir !, 

PA 1 ?G'/ 'jt, ?lcd 1 ) ("' 11 /lh f, 

I'V ¡, 7P.:) :.) ~ CJ¡.•, /) (" tl"li. 6 

BAT 1? 1.1 F l J / ti (', (; ; 1 ? Í"~( ' J' 1 1 

PVHZ 1 'JH~J ;:.d. ?'lb (i;.J IJ 1 ;>7:1 , (j 

A ·11.1;..' .,, 
' ' ?•1ht· h: ·r 1 J :1; tb ll 

PVHZ 1?8? );; ;.>f jt ; 1>h t• J OOh c d lJ 

11!\T l ~.i 1 t1 l ~J ~ili:. { J(J rlH,•_I , 12 

Cn r· i o c 1 H!) ;• 1 :'():- tle llc h l ){ Jt_ .. 1 ; J 

e ., ·-· ; '"! 1 fidr·r t1(" U l f"g J 1 

.'1- '/ :ir • ..-:Dc dv •,e q 1 ril> 1 i 

~~EtU l e.-~ 1 j · ) ' ·-·' ;:J;">r•o l(' ( ); l 1 l U: rh•: n 

Me; •r1 .l(l ~· 1 ') '/ ' 10 

r:v ( % ) 1 !'• . 'J'! 1 1 • J 1 ' 1 o . . rl l '; . ·¡ ;¡ 1 1 . t. '3 

~ j i ¡ ~n j r i ('; 111<' ' ' * ~- ~ .1'1 , r. ¡• if ' ;· "11' ~ d ~ 

Yield 

k g/ ha 

381.Jh 

4 44; rb 

:JJ 4:-r 

:J~j 6:1h 

377nb 

J.:',Ob 

5~?:r 

S 58;;~ 

:,79;¡ 

úl ::i:) 

() ll ;.>d 

ll fi-1, Jll 

GJ •j¡.¡ 

t>?'l: 1 

J 1 : ··¡) [) 

ll81J 

Jli . '>0 

* 
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Table 2?. Perf o rmance of South Afrj can Geno t.ypes at Champhira , 

Mzimba . Sarbein Scl 1 

Varíety Seeds /pod 100-Se<!d weight Yield ALS 

(g) kpJha 

Bro:H! /iCI'e!; q4c·f ,1,1;J; ~,,>() L ·> , , 

PIJ 1\ 340 :~ r ; ,() ;1 ')~'7 j_ . '.; 

PVA 77J !lc-r '\fi; JI¡(' 1,] 1 ~ " . u 

I'VA :~ (¡?. rlb-C" llb. ¡t; ~lj() ;.> • (j 

PVA J?(,7 /) (-'f ,1·~-ill :i(J..-J ? . () 

I'V !\ 7B? bitiiC 11) ·>!; :~ 'l'J ] .o 

BAT l7Ll fJ:lilC •. )()(!( h.ll1 J l .i 

PVI3Z 1 '18:~ ( ,, ; 1> ~.'H-,c dr. · ¡;;)(_¡ 1 .o 
IIAT F 1 1 ;¡ fi:) tlC: ](J;¡-,j ,¡,¡t_. 1 .o 
l':l l' i OC.J BO 7:; ; 'lkdi• ~/ ;¡ 11 ) . () 

')-2 1}[-c; i \ ¡f' :~ucl 1 . ü 

B-'1 11rl- r ; } ~i (! ( , ;({'/ 1 .o 
K;tu]p::-;i 4d-r : iLl l- f ~ ')'Jh ] .o 

Mean 
,. 

) , j,) '/J'J 1 .4 

Rust 

(Scores) 

1.0 

l .o 
l. O 

1.0 

l. O 

1 .o 

1.7 

l. O 

1. • (¡ 

J .o 

1 .o 
1 • () 

1 .o 

1 . 1 

C'V (%} p , . 'J'/ ~~ll~,f:) .{~) . P,(¡ Jf'. . '/0 J 6.?? 

::; ignj ncnnt. = • ~ ~ ~ w--.1:: i11f-1o: * .,.. i' 

AL!" •· An¡,,u];¡¡· Lc·;oi :.pul. 
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Tab le 23 . Performance of South African Genotypes aL Dcdza. 

Sé1rbein Set 3 

Variety Seecb/pod 100-seect wL Y'ield 

(g) k g/ ha 

Hn>:o d (\ ( ' J'( :. ~ ,; 1 ¡ 1(' 11 'j; 1 l '/. •(¡;¡hr 

f'V /\ '1-1 (l 1\ lll ¡¡r,., 1 ! 'J'!tw 

I'V /\ 7'7:~ ~ '· d ¡(: ;¡ :l; 1 1 vo~'h'' 
l'V ¡:,, ;;L,;) lllw lj J ; : l h /()be 

1 '\} {\ 1 ;>(¡'/ ~;;l)H . ti 11 '-, l ··; 1 ?he 

!'VA ·¡;~ ;' ' l r· ¡r,¡. l fi<')(J;li.Jc 

UAT 1'71 :3 ··,. ,¡ )l' iHu J f)J :Jc 

PV IsZ ! Sd') (,; l h r'.~( d 1 ~/¡;;>, dw 

/\1111 ? h; ~ ~¡ ,''/r 'd ) '/() i.ttH' 

BA'P 1 ~. ltl 1) : rLc ;)ucJ ! t.,~ l (J( t Lc 

(' ~11'1 uc: . Híl f.;¡ :·od 1 /CH:-¡h 

~-·-? ·1 1l<' ~H,{, (; 1 'f ,:i:t 

il- '1 1\ ll<' -~( •IJ ¡ íLHhc 

K;nd•·:.l 1.1 i ¡(; :-· /l ( .• ! ! ~'!'/he 

<:V ( %) l 1l. fj;) 

d j f l'o> rr-•nl U.Y )IU r ll'.l rl t•11! l ipl o• 1<: 111 )'.<' Tt•::t . 



Table 211. Performance of Soulh Afrj c an Bean Gcnotypc~> aL 

VarieLy podsí s eeds/ pJanL pod yield 

plant p od he ir,h1. J englh (kg/ha) 

(cm) ( cm) 

llro:1d r,c- r·e~; P5 ~ ' 1' ,¡ i l ~ j l j 1 

I 'Vf1 :J4fi 1'/ ·1 /1/¡ 1.\ '/TI 

PVI\ 77.1 111 11 ')/ ' .. 
.l' (,',] 

flV f1 ?6? ! '/ , ¡ t1 ;· l ' GB'/ 

PV /1 1 ;.'()7 j;) 11 ~o J ' 1 'jT/ 

PIJ/\ ·m;...· 1 tl •, /1 1 u () 1 -¡ 

B!IT l? 1 :i ;)',! ' ; (l ()(J( 1 

PVliZ l ':JBU 1'1 .. l 111 l . ) 'I(J( i 

Mil? ! '/ L iJ'í 
,., Céfl J , . 

I'VIl /. 1nv 1 ~~ ,, ·. ~ () J 1 ( 1 1 () 

ll/\T l !.) 111 :•b ., 1 • 
1' í 1 i~H'/ 

(';¡¡· j • JC: I ¡~() ' ~ "') 

•' 1 ;\;' I(J '/d7 

~)-;.) ,; () ,,ll '_;~>J 

B-'1 !? tl (,·¡ 1 ; ~L-'0 

K ~Hd t'S i 1 ' · 
.. 1 ;¡¡ 1 1 bT/ 

Mc•;1n .IF ' . (.• j '•) 
1 ' '/?] 

( '\} ( r.. ) ' •( , . :~ j ·¡ . :-~ · \ ? ~ .. .. ,, ) L. (¡1{ iO .'H 

Si vni fi c. trll ' r· " ,. ' 
,, - J' )!o " • ~ N:) 



1'abJe ::>5 . Heac Uon of Sout.h J\frican Bcan Gí'not.ypes t.o Lhrec bean 

di~eases aL l.uny,.mg.,.,. , .• : . . , 

Varicty Hust FLS AL.S 

Hr'd"d {\t 'l'o; · , ' ; . :1 '¡' . (Í 1 .() 

1 ·v 11 34(J 11 • :~ (, . :~ 7 --~ 

PVI·. 77 .i J , t¡ ,, '/ 7 . . < 

rv '' _.J ()~ J -1 . '/ '! . ( J ·¡ . '! 

PVfl l ;J(>'/ ,, . n • ., .. . ) ·¡ . 'l 

'"'V/1 'IB.r, 1; • • 1 L . ~ 
.., 
! J 

l\l1T 1'/13 1 , \) ·¡ . J 1) • 'l 

PVBZ 1 ' >H ~-l i l i '· " l .(¡ 

{\ 1111;) . '7 ! '. () "i . t) 

f>VHí: 1'/')2 1 .n f1. () 1 . O 

li!IT 1 r J l tÍ 1 . e) (). ! ., l . () 

! '; , . i l)(:,t f)l) J ( ' . ·' '/ ' _o 
1 .~, 

'' · ·~ / 1 ) ''. () ¡-, .. 
H- ~ ' '/ 1 

V..;¡u1•·:-, i 11 • 'J '1 . ( l . O 

·---

I·'L:-; F lr.Hrr·y ]t ;! : :: p f;l 

A l.. ~) /l.ng11 Lll' 1 (· 1! : ;p o \ 



Table 26 . Performance of South Afric:m Gcnol.ypli's at 

Matapwa1.a , Thyolo. Sarbein ~)e L 3 

Variety Seed s/pod 100-Seed 

(g) 

llro;~ti 1\r: r·¡ .,, 

I'VA ~l·1 0 r0 l . (¡ 

r·vA 7T! 11 3l . . ~ 

PVI\ ?fl? ·1 '?'/ • :\ 

PVA J ?67 11 ;)t.., . -¡ 

PV A 'lr3?. 

f11\T l 'iU () lli . <¡ 

I'VP,/. l ?I.V e :•'J . 1 

,, 4112 

f'V I~Z 1 '/8?. ' • l () • 1 

B/\T 1'> 1 1] e' 1 7 . l 

(';, r Í OCil HU ? 1 ' j • (i 

( '; ¡-, ,¡ l':l.(¡ 

H-'1 ., ~ 1 ; ., 
' 

K;·ll• 1 ( ·:; i 1 

' l ( ¡ ' (¡ 

fv'!t'.lll ') .. -: J 1 

cv ( %) J J.;':) 1 • ) • ' 
1 ~ • .. 

:; ip_tl i r- i e: u te'(' :1 r l' ~ ~ ~ 

Wt Vjcld 

(kg/ha) 

11'17 

:> ~)4 

?JO 

482 

11B3 

~3n9 

1196 

? l ? 

lOO 

2'16 

3<:1 . 99 

ll i' 1>' 
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1'ab1c ?6b . IHseal;,;C Rcaclion of Sou t.h Afrjcan Gen oLypcs at :>okol a 

jn Mi s uku 11 i ll :> Ch .i li p a ) 

Va r icLy AI.S WB 

n:·c¡,,d A el'( ' :'. 1 . () 1 / 

P\1!\ :Mn (l . ·¡ ! . () 

I'V ¡, Tn ' . 0 1 • 1) 

J•VA r' ( >:.-' 11 ' f., 1 . u 

I'V !\ j ,'(,'/ 'Lll { . ' ~ 
PVA '/iV i . ( ) 1 . (1 

llfl1' 1 '/ 1 : l 1 . (; L.l 

I 'Vi\Z 1 1)Hrl l . () ,; • f 1 

A ;¡ 11 ;J l . o '.(' 

j•'Jjl/. 1 '/' ;r' ¡ .o - 1 • ¡ l 

H /\'1' 1 1 
;[ ·1 1 , () '· · :-\ 

(':ti . i ()(,'; 1 Ht j l . O ( ' • e; 

1 •¡ . )-, ¡ . C) l ,() 

~l- ·¡ ( ) . : ~ 1 . (¡ 

K:tlt !1•:: i 1 • (¡ 

FD 

1 .o 
1. 0 

1 .o 
l .o 
::¡ . '1 

1 .o 

.L:i 

1.3 

1 .o 
l .o 
; ' . '/ 
? . 7 

l .o 
l . () 

1 .o 



r,c, 

l1i gt1 .tl. Ch ;unphir.l :md low :.t ... 
¡•¡, • t •. 1 ; •. • • ~! • 

!'<.' ?::?3- 4-Dl 

'flll ' )'(' W< ·J'(' Vf' f'.] ldgh jy :;jgrüt'icnnl. 

¡.¡l :mt 

AlJ ¡!.,I'IWly p t'!; W(·r·•· S tJ:-;c<'pl iblv· l<l F loury Je:1f ~..;p c)l, i\ I S nnd Rus l. . 

Tht'l'l~ Sou ltH·'I' n Af'r i c;tn lirw:; ( !! '12,?:->-C? , Kornp:t ~j lH'Ir. ;¡nd H.' J66- C3<J) 

11; :~ P:l: .(' :;¡·cw.~:.:; f l ''>nl ont· r<• pJ j c a 1.<' 

l o A J. ~ ; :1l Ch:tr.Jphi r·;t . (;Pf]!'l';)]ly , ,¡]] 

1 • 7) • Tht• JiJ H':; d ir! not 1!il'f<'r ~~.i ¡~ni t'ic:,:¡ ntly 

.i n lh('ir· re; ,c l i u'J lo J't; :·. t (T;;hl ~ · ?'J) . 

3 . SOUTiiEHN AFRIC/\N BI-:AN fMPHOVF.MP.NT NUHSERY 

(S/\HBF.lN ) SET ~ 

Th1• o ll.i ecli v!: l>l Uti·; tr·i:rl w;J:; 1¡, ••v: tl U,JIP :;on•(: :;e ] c•\ I E•d g<.>notypf's 

o f' hc·:Hl 1 irll'S i t'<Jrn t.IH • : ; tJ u lh••J'fl t,;·¡·ic:HJ rPt•.ion . 

'l'li•.• l.ri:l.l w ;J:; , ,11T ÍI't! ulll :rl Pund.J Í Lilorr¡~IIJt•) . T lt< 

d1·~ j ~.n W; 1s l<:md<•H Í 7.•'d (.'ou.¡dt'l(' Bt<~<'i'. , wilh ti11'H' rPpl icall':; . 

w<'r'<:' ]' l ''l r l'.ri,•:; W' l 1ch inc 1J!ded :1 Ju.:;¡) rlwck r; . 

Tht' r'C' 

NP 1. t. pl o t. 

l n t.r;¡- r·c,w :·;p: tc i trg wn:, n. 1 rr; , 



Table 27 . Performance or Soulh Afr jcnn Genolypcf> Hl Bunda LjLngwc. 

Sarbein Sel 4. 

Variety Pods /planl Seeds /pod He ight. #nodf~s 100-Seed Wt Yicld 

( cm) (g) (kg/ha) 

!i '/ f1?;J C' ; } ;) ,.l.( . ' • · ;.:> HC) í : ~ . -¡ ]] . () ?;l(, 

J'(' ~i¿;.:'_i•- IJ? 1'/ . ¡, ;¡ . 11 !jj f, . '/ ,'] . 11 7:·H) 

l ·t' ?;~? -r,-f'? 1 ! • . ! ¡¡ • ! ) 3 ~ \ ' ' ' ' • r ,',1 . /l 1] ~) ;> 

r:n:·w ] ! 11 1 l . ; ·¡ ' l . \'/ (" l ¡ ( ¡ . í¡ (,¿j;l r • • J . .) . 
U novo l 1 ,' • ' · .f/ b . ! .. i 1 ) 

• ·J · ,1 '/';'! 

K, ,rnp; .:-;l; ":'¡•, ?. ' ) . =~ (, ,/¡ '.>'7 i 1 . ~ ) l 1 j '/()P, 

í'•(. 1 (,C- !'- 3'1 ;.>:l . j ~ • l~ L~"' J 1] • ~·· ·; . e 7 1] "'l 

J •(' ;'?:'. - 11 -1 ) l l! i. ~ ( ) . l) l j<) ' ·¡ ~ 1 . ~~ '>El! ' . 

1 •(' ?~ ~?- !J;• :~;:. • J ,, . r ' l 1 1 ' 'l :,¡ · .; .-, 3Wl .• . ~t • r 

PC ;> ' ,C- ill 1 r¡ • " 11 .. 1(: 1 1 1 l l '-{ l l . li 411 

N:.:;:tk ;, 1 \ . 1 11 • ) ', , 11() r:¡ • {) <0 .•' ) ., 1 561 

•.:<! )Jf' ] <'kPfiW:I J . 1 • ~1 ' l.!; /1 ,' '1 . '7 ' j() . '! (¡(),.> 

TypP '") 
oC ~ pt.f 1 'l . 11 11 • (' '·lli l -~ . 1! -i: L '/ 7{;'1 

l'ypc . .., 
r \vl1 i 1 • > 1'> . ! : ] . 7 ! ?1 l ;~ . '/ ;j·.; . e bl 1 

Ty¡h' t•Jtt l 1 ,. 1 l . 
·" : . 'J )/' . J '¡]11 

M.-•: 111 1 '/ • '1 ') . () '/] 1 (¡ _ _ ., ,',1. H 61') 

C:V ( 'X 1 111 . 'Jíl o , 'L 
" . 1 ¡ J (). f . 1 "! _(¡(l lll . ?E ;)() , (\i.J 

" 

~; i 1' l l i r i (' nncc . ~ ¡1 ... . ~ l> • ~ f : :~ -f. • • ,, • ~" 
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Table 28. Reaction of Sout.h Afr ican Bc an Genol.yp er; to four bc;:m 

diseascs lit. Hunda. I.i 1 ongwe 

Varicty FLS ALS RUST 

h. (} l .e IÍ .n 

r;.o 1' . () 

,J . (1 '1 . ~ J •-, . u 

!j . () il . ~J 

Umvt) l j ~j • (, 

~ '. /) ! . () 

I'C J ú6-C:~'J G. O 1 • () 

PC ?.?~3- 4- ¡; 1 b . U 7 . 0 

-1 • f) ;¡ . 1) 

(J • • ., ~'.U í. 1 ) 

i\ • () :l . ·~ 

;¡ . 1 ' f~. (¡ (;. () 

.'j .o 1) • ~-

fype ? wh j i r • '/.C {¡ • () 

'i'ype 1 wh i u- 11 . () r ' '· . 1 ... ) 

• Scnr·r-s t o r l<•·pllc ; llt' ) rH· • •r.!y . 

ASC 

b 

l 

3 

; 

l 

,., 
,., 

.) 



Table .?9 . Perform;mce of South Afric:ln Rf'<-ln Ge nolypes al Champhirn, 

Mzi mba. Sarbei n S1: L 4 . 

Variety Seeds/pod JOO-Sccd WL Yield ALS Rus t. 

( g ) (kg/ha) 

1! hl;J;..>-( ',) ') . l. lh j '< . / ¡ fl'j() l .o . :~ 
f'( . ;),)~) -!)-~ };) ~) . 0; ,t;,· :~ \ J )f H(d; ;) .o ;• . p, 

1'(' ::»r.~2- '->-f •;.) ') .(¡,¡jj{' \,' . '.¡ /'l.~ ? .0 l . 7 

1-:n~:,•l i n i .(, l. t! 

limv r, t j 1
) . :3 .• b :j /j . g,. J 'l(i( ' . (, .. 

~:( ''Ll1•1: .ta .- j ·~ ' '. '/ . ; 1 ~ ' • (·,j¡ ' l <lH J • J j 1 

PC f LG-<' :1 ' J r;,. '/;¡ 1 ·1 . lll H ~ j ~ . ~-~. 

J'(' ,J;J:\-11-i l l ~} • .$: d, ! ¡ ~) . (_ )lJ '·1:~ l ? . () ! . (j 

PC' ~' ').) -ji;' 1 ":. . (; ·1 t:·· ·r; . ',tfe Ht·:•: ,' .o r'.O 

1'(' '·•,t; -1 )j . , . f ¡ ;ll>< ,, ;> . , J 1 J(' "/' ;1; i • ¿~ ! .. 
N.t::.,k:t "l."! 1 ,; : • 11 P' - 1 . 7 l . ·¡ 1 '1 

~ ;; q ¡p 1 f'i<('d\>1.1 rj • l • ·ci rj >l • 1 ¡¡! 1 ¡(1'. l .11 

'J'ypt· :) ¡¡,,,¡ ;¡. n~ d : l'~ . , ¡j \ ,() 1 1 .'1 1 . 7 

Ty,,r· ~j •l;'h ~ 1 t' 11. iht •d /¡ i 1! >í rl ·¡r¡< ¡ ;:.; , ! 1 . h 

Typ<· \:Jil j le ll. <kd ' ~ .1 ., 
· '' 1 ~~h'i i •¡ l Ji 

-------

1>1.- ;\fl ll. H . ~ () . j Hf~(1 1. '1 J .P 

(_'\} 1%) l J .H.'l 6 . '/.·1 ¡ 1 . '// J l . IU ~.¡(-,. ? 

~ :i¡~n i l'i c<tn r· tJ ;J ~ -)f " ... 1~ : . JHH• f•J ~; 

hy !lurte: m Mu i 1 i i• 1 e• ILll )'.'' T• ·:: i 
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Table 30 . Perf'ormanc:c o f Sout.h ll. f rica n Dea n Ge notypes aL I.unyangva, 

Mzuzu . Sarbei n Set 4 . 

Variety Pods/plant Sec ds /pod tleigh"l Pod/length 

( c m (cm) 

¡¡ ·m2:~ -c~> 1 ') . .-: c • {) ] t~ .H 

PC' ?2~>-!:>-fl? (i ~l I'J 11.7 

l'C ??.?- ')- P? '1 11 -1h ll.l 

Ense.lini fj b ~:~ 13.0 

Umvol i '1 ,, ;.>¡ , 11 .4 

Kompa~;bt !t'¡.>, , >() t ¡ '; .... } B.4 

PC 16{J- C'J!J ?b 'JH 0 . 6 

PC ;>~\1-11-lll 'l lj 'J r > 1% . 0 

PC ?~.>?-ll? lO 1) ~ . J ~J 11 .0 

PC 2'Jb-IH '1 li '_,;.' 12 . 3 

N;): .; ; ll<:l /l ., :-(, 13 . 0 

S;:¡rJf.d <•k edw;-t 7 ¡: .• oC• 13 . 0 

Typl' ?. Hed ·¡ ,, G'! 11.6 

Type 
., ,_ 111t1 i U • ·¡ '· ll 1?.9 

Typr' 1 Wh i 1 <' 
,, 
r_:. •, .-;, r -

, ·' 12 . '/ 

10 ., 11. 11 

C'V (%) ;..>C l . W > h . ! () !'). ?O 5.0'1 

S i ,v,n.i (" i ('tlYlC'' 
.,; , r: 

Yi e ld 

(kg/ha ) 

I)CI() 

240 

?.~10 

70 0 

];)IJ 

611!) 

13 .. H l 

:n•, 
60 ·-, 

3:;l) 

11Vi 

311() 

J(j!J 

2·10 

11 ')1 , ) 

tl?G 



Tablc 31. Performance of South African Rean Gcnot.ypes aL Ma lapwuta, 

Thyolo. Sarbci n Se1. 4. 

Varie ty Secds/pod 100-Secd WL Sccd Yield 

(g) k g/ ha 

!1 ?F3?r'- ('? :, l (¡ . ·¡ ';() l 

f'(' ,l ,•:-?- ' ; -1 ;¡; r 
l 1 H . r. 11 ()'-, 

["' ,_ ?;;; ·,_l_.,_ ,)~) ;l() . (¡ f-1'3 

1-:r: :--· .• · J in ; ( ¡ 1 'J • 'J L' )'J 

Urnvol i ' • u~.·¡ (¡(),) 

1\ (¡rnp: ,~;~)(' • ·r. e l :'- 1 ¡ rn 

f'(' 1 Gb-r' ~' J ( .) 1 'j . ;> :?J? 

pr· ;.> ;>:i-Ll-1 ¡J r) l i3 .11 

¡-r· ? 'J;'-l l;' '~ 1 ~ • • () 

1'/' ?Sh- l1l '1 1 ; ) .. ~ 

N :t~:;¡J~;-1 tl ':7 . tl "H ~, 
J ) 1 

~-.• • p(' l ( •\-<.<. di!Ji'l 1\ ) . 
' J l !E) 

Ty pc' ~! Ht•!l t1 :•o. !) l ( Jll 

T_y ¡,c' ? whi 1 t ' ._, ;J() . ,) 

Typt• whi L•. •, •)•) '; 1 (¡;' 1 , j . 

IH . I 

í'V (%) •,o . <J9 

:-; i g n i f' i e: Ir!(' <' r • ti' )t * 



... 
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~notypea differed very highly significan t ly in yield, s eed size, 

plant hei¡¡ht, number of no des per plan t , a nd number of pods per 

plant. A local genotype ( Nyauzembe) PI'oduce·.l the highest y i e ld. 

~tyielding the top y i e lding South African &'=not ype by 244 kg/ha . 

~ 213-C3 , Urnvoti·. Type 2 Whi te, PC 167-C6 and PC 351-19 were the 

hi¡h yield i ng bean linea . !'hese genotyp(..S hzd yields greater than 

t he IM)etl yield . They also outyielded the local checks . All t hese 

Í\iáh yielding Sout hern African lines had small s eed size ( less t han 

25&1100. aeede) exc ept Type 2 White whic h had medium seed s i ze (Tabl e 

32) •. 

O.rterli.ly, all g t:notypes showed high s usceptibil ity to rust. 
.·./J : 
1~3-CS had the lea:~ t susceptibility to WB, CBB and ALS (Table 33). 

PC 

VI. BKAN BREKDING 

A. IMJIUDIZATlCII 

Seleotion for { isease resistance on the r.egregation F3 population 

cOlhmericed in 1989/90 crop Sf! ;:won. Th,_. s r1ler.ti ons were done 

~h~ough the i nitial Screeni ng Trials . Unfortunately. entries 
l 
!or Thyolo and Dedza were p l anted l ate and were subs equently 

lost "ue to dr ought and bean fly ( Ophi0 ... x spp .} in sorne c ases. 

However, over 50 test linea have becn selected to e n t er into 

·~ pretiminary trial f or further e va l uation . Al l the F4 populations 

( ini tial e cree 1i ng en tries) have been planted unde r irrigation 

at Bunda to ,;- d va nce them to F5 which wi 11 be planted i n t he 

1998{91 erop s e ason for furthe r evaluation and se lection. 
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Table 32 . Perroraance or South Arric an Bean Genotypes at Dunda, 

Lilongwe. Sarbein Set 5. 

Variety 

Umvotí 

PC 167-C6 

PC 213-C3 

PC 235-5-6-E3 

PC 222-5-6-P5 

PC 238-D2 

PC 255-Dl 

PC 238-03 

PC 242-D5 

PC 315-19 

PC 222-5-3-P3 

Nyauzembe 

8-7 

Type 2 

Type 2 

Mean 

cv (%) 

Red 

Wh ite 

Pods/ 

plant 

17cd(' 

32ab 

37a 

17cde 

Ele de 

19cdf' 

19c de 

2Gc¡bc 

25bcdd 

l. ;?e 

?. '.'abe 

2~l<'tbC 

1.1de 

28abc 

2~b-c 

23 

27 . 39 

Seeds/ 

pod 

5crl 

6u 

6ab 

5ahc 

6ab 

6a 

6ab 

5bc 

5bc 

5bc 

6abc 

4d 

4rl 

6;:¡b 

<=,cd 

5 

9 . 21 

Plant/ 

he ight 

50f 

60f~f 

1!11ub 

l.lOabc 

103a-d 

92<1-ri 

89bcd 

99a-h 

117<1 

47f 

!01a-d 

8ldc 

84c dP. 

!01 ~-rl 

J. Oiia-d 

90 

Nodes 

7f 

12df' 

Bab 

l Sed 

l 5bcd 

lt1crle 

l ?.cl f"· 

IGbcd 

1 7bc 

7r 

15bcd 

13de 

1 1 (' 

;) l .') 

JCbcd 

1 /l 

13 . 50 

100-Seed 

weight 

?3 . 0c 

lll.fk 

l7.2e 

33 .4a 

3? . 6al> 

29 . 8b 

33 . 3a 

,j3 . !') ~.¡ 

3? , 6nb 

25 . 3c 

1? .f:l ~lb 

31.3ab 

·w . 3nb 

;.J (). 1 d 

30 . J;¡ [¡ 

:.?H .? 

6 . 11 

Means followed by t..l.e snme let.Ler( s ) arf' not ~ ignifi conU y (P,=0.05) 

different by Duncan Multipl e Ronge TPst . 

Yield 

(kg/ha) 

740abd 

731abc 

772ab 

46lb-f 

t15Sb-f 

155f 

338ef 

507b-e 

366df,f 

6117b-e 

ll4Bc-f 

l01Ga 

637b(> 

623b- e 

G7 1hcd 

571 

28.63 



H. ADAPTATION TRIAI. 1 

ThP i1 i giH•!:d y i el d w;t::; ob t a i ned 

f'rum A~86 <1nd 1 lw 1 owc•f.' 1 ft·om Coco :ll ¡¡ c r·cm(• . The J ocal 

rnt.r·ü·s Na :;ak;J and 2~)-2 p;¡vr• clos(' t.o lhe <lVf' t>;¡gc y1f'ld but 

Thr· r f'Sül ts s how 1 h<.l l ther·t• 

jr; ' w.idr> n1nge ()r <Hinpl:Jt ionHJ var·i;Jt ion ~mong the c>ntr:ies 

at Bunrb ;:¡pd sc lr·ct iorw. couJrl bv fll ~lrlt• frorn tl 1e::;f' l·ntriC's. 

Urw ub:;;E:r·v.,tic;n lrom th(' dn ia ir; lllal lhL' top t.hr(' (:• yieJders: 

fi2RG, A~:l411, and BAT 1177 ;H'E' ~;m;Jl J -~err!Ni , ;1 c:hr.rdC t.cr t.ha L 

mosl. of 1.he srné1 ll-~; ~n Ir f';wrncr·s in M;1.lnwi r·nreJy J i ke . Howevt:'r, 

G 0~4]/l wt ich yi <>.ldcd high'"'t ' th;m th0 Lwo Jur-:11 f'ntri<!S is 

l;srgP-St•f'd(>~J nnd m;ty 'Jlf'01 · m<lrl' l 1< ' . i ' >i l i ly on w·c<• pt ;:¡ bjliLy. 

Tht~ s;Jm<' wouJ d he \.rue fc¡r P1'r-ry Mnrruw . 

d.i ffcr•rmc c ( P.:O. 01) . 

rcs p(•ct iv c:> 1y, lo e; ·)!.:>113-'1 for s<·c·d ~;jzp but g:wf' ! he longPsl. 

pori l<•np,t.h. !lc>W('VCi 
' 

ll. c. .) f.· 1 V t.. I , ._ Jil l i ¡{ me· <J n nverage 

pod . /~ :::>Bb :Jlld HAT 1!7'1 W< ' (E' 1 IH• unl.Y en t.1·:i PS íor :-;t•cus HT 

thnt g:¡•J<' . J¡r~ 

rf':-:;pc•c 1 i Vf' l_v) • 

hi[. h(': ; 1 numb(Jt' Gf :- ; {\ ('rl~' pr·¡· porl ( l_i. 5 nnd S . 9 , 

Th· · conunonet.t di:.P;J~k·~> 1h;.:t.. occurr·P(i in lhc <.1dO ~¡l ¡:¡i..i.on trL:ll 

:!1 Hund:, Coilr,ee tiurir.J~ lh<' 19K!Jh.l0 cr ·op :;f'<n;on W<'r·e llnguJ<3r 

J Pn f spot ( ~r.s) C:JUS ("~~ (J by Common 

b<~c tc..·r i :J t> i r,lll. ( CI3B) C:<HJSPd by X; 111 t homon;)s campP$1 r· i t> Pv . 

ph:lseoJ¡; I<·:H; Cf)lnrnon mu:-;;;ic IJtt'u:; (Bf:MV ) ; WPb b .l jEhl (WB) 

CUIIS<·d by Hh i zoc l u n i . ., :;o) ;mi :md 1 tw: 'l 

ph:l!;eo 1 i . 

cHusrd by Uromycns 



Tab} P ] 3. Pe r-formance o f adapta U on tri a J en t ries a t. Runda . 

Lilongwe (1989/90) 

Entry Yi eld ~eed size Pod length 

( c m) 

Sceds /pod 

(kg/ha) g/100 sceds 

I!AT 117'1 

Urn voii 

T' cl 

l '(•rry M:,t'J'u\'o/ 

('f¡;,¡- l <·'.JO i :~ 

f.'lp;¡n :~ 1 b 

~)l·: 
J.-" , - ~) 

..,) >. ) 

t.:;¡, ( ~,·¡() lf . ~' 

cv (%) :--~() . ( ) 

Sigr 1i f' it:':mcc M • 

NS 

. - S.igni firólnl <:1 O. nr, 
~;igni f' j cmJL ;¡1 o .ui 
No 1 !> i ¡.~r1 i r i e ;~ ¡ 1 

?J. 7 

?? . 91' 

?11. ()p 1 

:'6.7t• 

IIJ .fkd 

t.U.~>C 

:511 • r' 

1J. B'l 

' 
) • (1,) 

4 . ,_, ;) 

') " 

? .l>d 

i ;>. [; , 

] () . :-'!1 

1 l . 11 ;¡ 

iO . ? tJ 

' l . ')f·¡ 

! "") ... . 
' r • "• J 

1 l • ' J;¡ 

l !) . ' , 

() . . fi 

l. . ()q 

() . 111 

~ .. 

NoLr : Jn :t cuJumr,, mt•.!n:-; l'p)Jowt·rl hy "C<>llllll()ll i('ll e r- :l: ' t ' n ol 
s i¡_:ni r j( ::ntl y dit 1'1-'ro>rrl ;¡l 1• .. (\ , ()' • • 

11 . 11lw 

t.) .. 1 ) : 1 

11 • .. l h c d 

j . Rcdf' 

·~.7('<Í(' 

,, . ~-
( i . ·' 11 

o. -¡ J 

<) .11t1 

" .. 



~ood 1'<"~-ij :; ! ,: n c '-' 1 f; ;¡ lul(,<: 1 : } J 

CONCI.USlON 

C. IHSF.AS¡.: HE:SJ STANCE SCHEENING 

PROGHESS 

1n I'JI.lB IHt•!': 

r·<·¡ JI) r·! i q~i~) ) • 

1 h:1l c·x,: 1 ,; in M;¡ l .iw i ; :1nt! 

To i dc·n 1 i ry 

MATJo:RIALS AND ll4ETIIOD!:> 

i llu<:I.J.d .<'<: () l l tli 1'f'r· ¡-,'n \ ¡;¡[ 

Ji 

v :n' i f" L i (':>. 

¡ . . ~ 
•' 

An 



i n11c u l um rknf; i 1 y 

1-. J 
J f 

P'' r rn.J f) r d i ~ =. t i 1 J cd 

Wt' : i :. 1 1 r • •.J{ · ,~ ..,J;, • _j ··'· Jill :..;t urt 1 u up¡;!'l ' ,:¡nd 

J OW(' I ' 

j 11 : 1 :;; ¡ltJI',!lt·d mi:; ! 1 0 1' 11 d:.lyG 

1 ; ;kiTtg l h r· (l i r l (' l't•nl. i :. 1 :·; Oltl l he r:hJfllhr>t' 

.md t tw sc'C(Itod coun l ! ~l l.t ·• .... Tf)(' JI l ;¡¡¡t.~" W(' !'(' 

lt l i fol'" rr •: .. i!.l o1ill P, .HHi u! '' 

PATBOGENJC VARJATlON 

of ( Tnh l ,. 1 ¡,.. 

1':-JU;r·r l it; 11 1 

Th C' e ur- 1 " n 1 ¡.;r:lt.:: i i e•· ,,f ¡•,;·c,w i r .g t:. ··: ¡n ;¡,; y:lur'r·~ . wf••' !! 

.J !~ on t·~ mr·lltori o f rnn 1 ru l ! i 111 '. il1 ir, ¡ ,.¡; lto¡~<·rt . 

Th< · t· xi:-;l•.::ncr · of I!1Í! r ~dht.¡•r·nJC v:rrinl.ili ly of l'g rC<ird''orcc•s 

Í 1 i Ul'llt ' 

1 h•: ''X l Cil 1 or ·.¡,·,r i. ob.i l ¡!y { t' lbi:-; fJ tlltor<·r en ¡ J (' (' t i () n 

', , mo n i t.r,¡-

in 'J;; r- i :lbiJty, 1 , ¡c· f'• ( l'''I]Ul'I'IC',Y ¡¡ ¡• <•t"<'Ul'l'<'l1C'C o¡' 

rww Í · , V Í 1 ; lJ 



SOURCES OF RF:SlSTANCE 

lo ;·¡JI ; !\(• )() 

1.o th i :.:; Pr, p ~1 Uw¡.;t'n. 

t o 60% ( (¡ OU I' o J lO) or l.lw i ~;GL11t• :; in 1 h· · r•rc v.i ()W> :3 1 udy ( Ref: 

] <)t\9 ) t nn:x, ( lO ( PJI of lO) 

1 (1 l hf' ¡ ll j h j: ~; l.uc!y . G 05434 

L'V<:i .luotion ~ :nn utiliz.;tl. l o n. 1'1 

;¡ 100% l'(•~; i ~.; Ln t • l l't';,cUun le , lht' J::o.l;i !. f~> i n lhi:; ~-t udy <;nd c~n 

i l owf' 'H~ J · , i 1 is a 1'>m;;;l l-

:\ brct•ti i n g pr·o~ · •• • .. mmc• . 

Pl lG73q9 

pr·oduced :~m ~JJ l -: . ized 1c~;icms vJiler: Jll!t•c t •. ·d hy .111 lHJt onr· (Pg7) 

.i so.l <.11.-f>:; . 

.isoJate:.:; . lhl? 1 0 

CONCLUSION 

lh: ll r :; p;Jih• >i!•"'rtÍl" V<H'i; ,L .i o ll for t.he 

1 n M:1 J :1w i :lll(! 1 h;l l :,;ourcP s o f 

or v :wiahilit.y 

idenLify mor·t' r;ol.J' CP :; o!· J'PS i :; l ; llw<·. 



6~-) 

Table 34. Disease reac tion of adaplation lrial e nLries at. Dunda 

Lilongwe. (1989/90) 

Entry Heaclion (Scores 1-9) 

ALS CBB RCMV WB RUST 

EvoJuLic: a ;) o (; 5 

G 0~>4 311 6 (¡ o 6 4 

Mexic-o ?')') ,. ~ ,_ 1) 'l 
/ , ][' ~ ) G 

BAT 4 T/ 1 :~ P '1 l 

A 2Bf.i ~ ( ) 11 

Umvo l j ;> o 11 l 

Coco ¡¡l:t C l '<:llt<' ;; .l () () :) 

fl :11111 1 l () 'l , 
l 

f'(' r r y M:1rr ow :l ;' P il :i 

N:¡:;;¡k: l ;> ., o {) /l 

?~>-2 :¡ :3 ?P . l ~ 

C'h:1r J !'Vol x 4 ? () ,, 3 

of' symp Loll'l:-. :1nd :1 "')" r:1t íng 

l'o J' IJCMV wh i e h ll:l : :1 " () " r :ll .i lll!, 

/1LS Anp,uJ :11' J. ¡ •, tf':;po L 

CflB - Comrnon H:1r t er' i <11 13 J ipl1 t 

WB Web RJ igtll 



Table 35 . Reaction of" diffcrentíaJ varieties ta ten isolates of Pg 

DifferenU.al Rcaction 

Variety Pg2 Pg6 Pg7 Pg8 Pg9 Pp,ll Pgl2 Pgl3 Pgl4 Pg15 

EvuJu l· i c 1 l. 

P! J ú ")11 ;?() ~ 1 

i'l JG7~99 

Cocú ;J J ~· (rf"'n;c 

f'r•;' ry f<1 <J r' row 1 

G 051l:VI 

Con •<·11 Llf'¡-?.1? ' ~ 1 1 l 

i\13 1:::6 

MvXICO ??~ 1 

Na~;;Jk;J 1 1 

" -" ·- J' (' :;; _¡ !'· l.; lf1 t. ( 1- 1) 

"1" .:::. in\ cr•mpdj ; ¡ l t· 11-G) 

lt+tt - :::; u~;cr ·p l i u .lf· 17-'l) 



'/1 

Table 36. Lesion sizes on dif"ferenlial v:tríel.ies when inoculaled 

agninsl. t.en i s olales of Pg 

OifTerential Les ion diamct.er 

variel.y Pg? Pg6 Pg7 Pg8 Pp,9 Pgll Pgl2 Pgl3 Pgl4 Pgl5 

t·:voJuU< ' L l. J. l. J. !. l. L 1. L 

Pl J G'Y1?b M M !. L M L M M M M 

P .l L() 7J()~ l ~ ' M e• ,, ,, 
·' :) ~; '" ·' <' u <' 

" 
('uco ~1L1 (' r·v rnc· !~ e: .. M S ~ ) :, r-.1 S M M 

Pct ' l' Y M;1r' ro•.1.1 M M M M .. t-1 M ~~ ::-; C ' .:.-, 

G () ~)11 31} ·- ' ,, ~ 
,. ,. ,. :; (" S .; ,, 
" .. ,, 

e onw J J lf~J- ?<'1 ;..> M l. l. fl¡ ¡,¡ L fvl M M M 

AH 1 3(1 M M M f>'l M M f4 M M r.-1 

Mcx i <"O ??~ ~· t4 M ~·l M M M M M M 

N:1:: : rk:1 l. l. M l. l. L M L L L 

"M" IIH'd i lllll ( 1. !.:>- Jrlllfr) 

"L"L 



V 1! SOl L SC lENCI~ FOH lll-: AN .>RODUC'fiON 

A. NITROGEN UPTAKE I N MAIZE/BE"N l NTEHCROPPI NG AS Ar'FECTEO DV 

NITROGEN I''ER'f i Ll Zim 

f , II 'IT!< r' •. ¡w.l" l ¡ · i n¡•. 

( Jn<· of 

f v rl i .l Jz<•r- t c~chn< d op,y , i 1 i ~ .... , 

1kV<' 1 uped ! (>r rnonocuJ l.UJ '<' r¡f 

he en 

: nuJ ther< · ; ¡ ·-¡· no !'{'Comrrl(' n d:J! i o rt ··: l•H' 1!1•· intn:·, ¡·(,pp .i ng :-~y~> thns . 

t.i,ur< on l i1c· UlJLtl«· o f ni1r')I'.< ·TJ t1y holl t lht• m:tiz•· ;¡nd bcnns 

( N~;CM IIJ ) • 111 :1 r•nnrl<unÍ/J'r l comp ]ci.P 

t>J ocl< tf(·~; i ¡•.J I WJ t 11 ihn·•· r•·piic:,Jjcm·. •,• ,): . u;<·d. 

BO, :1 n d ¡ ;..•(1 kr~ n /l:.1 w< · r·• · inv< ·:; t ig:d!·d. Tfi (' N- soutTe wn~~ 

c;J] cium :1mrr.ot 1Í Utn n<lr:1lr · (CAi~} . 

Ni t ,~u¡-•."n cor ,e en l t': J t ion 

~' i >'}< i ¡'j c;.m l.J y d ¡ r r. n·n 1 l>t' [ \fJI' 1 ' ! 1 fr'·¡·I)J .i zc•¡-

T ire• r'< · Wl·t·r· :-; i ¡.> n i f i cn;~l :n:1 i ZP p,r·¡¡ in 

:.y:; 1 C"m~.; (T:ülC' .3H). l. he 

hi¡ ~_hc~;L lll<<i:-·. .Y i · ·1 d. 

i nc r'P:J ~>ed w .i t 



Table 37. Effecls of nitr·o¿;Pr; !' ·rl 'l.i. · '· · 

on % N in 4-weck old maize planLs 

N-rate CROPPING SYST I-:M 

(kg/ha) ~ole malze Mai ze+Cljmber 

() ;; • 1 ':) ;> . : ~':í 

110 ~· . 72 ;> . O~ 

no 1 .n1 ? . [;11 

1?0 ,.~ . ~~~J ;.-. ¡ q 

M, · .. m ; 1 . ':'"/ 

cv ( %) l / . 1! 

o. 1 1 

~; 1·: (ni 1 rop,r ·n r:.l, · J () . l :.~ 

cl opping s y stems 

Mean 

Maize+dwarf 

1 • '31l ? . 16 

;.• . WJ ') ¡,: ') 
L_ • .JI 

4 ) . nr; ;; . l"l 

;-' . ()? 2 .t12 



Table 38. Eff'ects of N-fe rt.il izer appl icntion and cropping 

systerns on maize grain yjcld (kg/ha) 

N-rate CHOPPINC svsn:M 

{kg/ha) Sol e maize Maize+Climber Maize+dwarf 

o (; 1 ~ j 5LIIJ ;,.>tU 

ti O l?'/1} 1 ()(.¡' i ' )~,7 

BO ¡ ·~uB l.-'1 ,., l. l. U;)<) 

120 JS!J] 1 'JJ 6 1 ? 0'1 

1 1 ~ 18 1 .-'li 1 

CV (%) -- :JG. ! , 

~; ¡.; (Ni Lr'Of•,l~n r·:~ 1 < ·:~) LJ1 

~-; 1·: ( C r·o¡_¡p in['_ ~>y:; 1 t•rn) 1 : ( , 

1.:-i ¡·¡ (o .()] } ~1] :1 

L~, ¡ ; (0 . 01 ) JIJO 

Mean 

1169 

lO!.JH 

1 ~~~n 

l ~j?2 



~lO kt~ N/h:t. 

n ¡ Ll'ü!_'t'n w:t s 

/\nd t ht't'<· w¡t:'. 

;:¡.;p) ¡,.¡J ('f'¡l[) ](· 

¡ 11 ptt!'(' ,; l :iTld 

¡¡r,¡fl ttOTl<' 1(, •'itr·,r:r 1!0 c>r' 

Y:) . 'l'lic· rtJ t r·w.r• r t 

a nd ih·:l rrPnt m:1rZt' 

;tr !ti 1 t i un~JJ 

C<JriJ,·nt ()(' 

}~t'vv.Jlt wi Lh 

~i cJimbt• t· v:J:~ nnl clir~·,.,,('n\ :,l thot tf?)t niilu;c'''li c:Ortl<: rti <:rcr·r.·;.~s(•(l 

~>ignific:.lr.tJy if 1Lt' m:tiz;e w:¡:._, v. r···JvJit ~o;ilfl :, dw:trf llt>..t!l v:lri!"·ly . 

T h<O' conl<:" r11 of' nil.t·o~'. <··n .in ¡,¡,,m;,:,:. : 11 ll vH'r·l<:; rJr tw ;,; , Jd<.nts ' 

growth .,.¡,., ,. no t. ''ign .i f'ir.m \ Jy di f(('rc·í;t nmunt-'. f,,r·, i li7.'!J' 

('f; : tl.Ít' l]fl). !low•.' V(·r' , 

t·hc• con t,•t>~ ul r.il. r·o¡:c·n dit'f<'r••nl :-ip. rtif ~('.udJy t.ctwef• n 

h o·on var.i(·t ic ·:' with lh 1 • cJimh•·r h;;v:tn: /J.'1d JJ_rt··:!li•¡· ; · ato:; 

o f N-uptake. Ho:·on '> PC'<J yi t· }tl:; wcrc incr·~"::~> Pd cml:; hy 

1111 r·o¡•cn J (·!'l i 1 i /..<'l' ;,p¡..d i e;·,-:.. i u n r T;.t,J ,. lll ¡ 

r · ,~rl<'CL¡~d bj the r~•·f'd l l J Lro¡.'t'rt Curt 1(•¡¡1 ('l.tbl~~ tl?) . 

i rtC} (:af.t•d 

v.t. )t_-., al ~o 

13. EFFFECT m· APPLlED PHOSPIIORUS ON BIOLOGICAL NI'rHOGEN l~J XATION 

IN BEJ\NS 

Hilro¡!,cn i s lt"•t.' t!l:ij r) f' JjmjfiTI[' r .. ctor· fot' crr)p prodiJf't.ion 

in many dE-v~·Ju¡;ir¡¡>. C'')Ufli l'il'o-.. Thi!·. j·, du t · ( (J tht· r: ! CI -dl;jl 

or-¡r;m • ( ni i r · o¡~,(~r, dr·;,Jr tHJ , onl ir.u.:J Jy :.,0 i 1 

so j J . The co(,L <Jnd n·,·.Lricl<·ct ·~F. . .J l.1!•i lt Ly ol .:l'l i 1 'e i:tl 

n i 1 rogt..:not, r: J'<> r 1 ; J i 7.t' r-r;; mH~e 

f:tl'ITI!'t'S t t. l h 't· tr.• r·Liliz<>n; . 

i.l di t'J icul l 

t ht; lJ 1 j l j 7.;1l j r;n or 
ll i. o.l Ot'.i e: , l ni t 1 o¡ ·,(~n 1 ix:.1 iutl ( fJNI' j l ('chnol o¡1y t0U ) cJ 

C'f'feC'l of iiJpJ i 0d 

;_!11d lo ~ t u< y lh(' 

in ürde:· 

f'' r f i l i 7.r' J' 

on 

llNV 

DNF . 

; ll 

i 11 ~ ~ ran<Jorn i zed corn~ 1 ('1 e iJ 1 oc k 



Table 39. lnf'luenc e of' N- f'c rlil i ze r applicat.ion a nd cropping systems 

on maize grain nit.ro~~n (vp/h =-> ' 

N-rate CROPPING SYSTEM Mean 

(kg/ha) Sol e maize Mai zctc limbcr Maize-tdwarf' 

o tl . ~) B.', 11. 0 7 . 0 

110 17 . ,) 1 -1 . (, l 1 • 'l 111 . 4 

80 I C.B 1 'l . r-; J l. 1 1 ._,. <) 

I ;¿O ~~.3 . l ;rJ . 3 1 C.J. 4 ;rs . ~~ 

J h . 4 1 '/ . {, ll . - 1 11>.0 

C'V ( %) ... J? . J 

:;¡.: ( Ni t rot~.c·n r:1t..c·sJ J • f j -¡ 

SI:: ( C J'opp j ng ~;y! . l··rn: ; ) l . (¡~' 

LSD (0 . 0 1 ) 7 . '-l '/ 

L:m (0 . 05) ·- 11 . 711 



1'abJe 40. lnfJuenc c o f N-fertilizer appUca1.i o n croppi ng sys t.cm~-; , 

a nd bf~an varl e li er; on % N in 4 - weei< old h e an planls (%N). 

Variel.y N- r<:Jt.c CROPPJNG 5YSTF.M Me an 

( lq~/ha) MonocuJture lnLerc ropping 

K:Hl7.:lmr• l) :
1

• B'1 ; ) . ~,, ~ ;' . Bll 

( (' l i mi 1<' r·) /l(i :-s. -n :l. ¡)f~ '1 . ?1 

fi(l ! . '¡) ;) .h;.; 3 . 07 

l ;>(l .L IJR .... 
1 
... GG J . !)B 

M• ·.,n .l . :lo J.Oí¡ 'L 1 '1 

Nn c_; r1k<1 () . ~ ~': ' 1 • • ·~f) :> . 68 

( li \'h1 l'f) !lf. i · ' . ;?o ; y¡ :• . 27 

Ktl . , . Bl\ .' . '/'1 ;) . '!'/ 

l?IJ ;.' . ll ~-~ :) • 7(-=, ;; • (;!.1 

Mc<ltl ? . Gl ': 1 7 ~· . ~.~¡ 

('V ( %) - l (] . (j 

;, ¡.: (Vr.iel j t•:;) ~ ). l 1 

::1-: (N- r:l h'·;) O . H> 

:.:E ( ('l·c,pp i IIJ'. :c;y>; l ( '!TI:;) (¡. J J 



Table 41. Effects of N-fe rlilizer applicaU.on, croppi.ng systems, 

and bea n varieties on bean s eed yield (kg/ha) 

Va r iety N-rate CROPPI NG SYSTEMS Mean 

(kpJha) Monoculturc lntP.rcropping 

Kanz.:1m;~ () ¡g(¡ 1 (;L) ]'/? 

i CJ imher) /1( ) ?V) .. ,. '.) 
1' .ll 260 

no ; . ¡ 11 ltV 19H 

1?0 ;? 'i l ;.>:1 1 ?11 ] 

t·k: m );.>>~ ;.>()'/ ?.W 

N :1 ~;:JI..: ~1 (J 1'1' ) J !)'. ) C)() 

( llwart ) -10 ;J• )lj •JI,,, 
f • .1 1 ~>: 10 

Hr¡ ;~?() ?!_)~i ? 1 1 

M~an ;..) ;) 1 ;>r JO ;..> 1 0 

CV(%) 4~' . 7 

~ 1·: ( Vnr i <' t..i e::;) -- J e . ·; 

~.) J ·~ ( N-r:1 tes) ;) ¡ . 11 

SI:: ( Cr'Op!Jj n g sys l <'fil!.) !B.? 



7~ 1 

Table 4.2 . Nilrogen (kg N/ha) in bean sced as inf'luenced by N

ferLdizer app]icalion , croppinp, s y slems , a nd bean 

var.ielies . 

Var iely N-rate CHOPP 1 NG ~>YSTL-:M 

(kg/ha) Monocullure J ntercroppi np, 

K ;;Jt7.dm<l () (} . l? '1 . ·1 .3 

(e J 1 Tlol>C.'l' i -'1(, n . ~57 () - ll'/ 

HO 1 () . !t n . ·¡·; 

l>'(¡ 1 ~) - (; lO.li 

Mv<Hr •¡ .fi~J 7 . 1l6 

Nét :-.>: tJ.\;_¡ ( i ·¡ . :r/ ;' . CJ7 

(1\w:¡¡•r) /1 () H . ?'l 1 ( ¡ . :' 

HG f1 .. /'! 7 . HO 

1?0 1 () . ;) [;; - ;¡ ~ 

('V (%) A ') •) 
11,( .; 

:.¡ ¡.: (N-r."J I! ·~) () . ~-·¡ 

( ¡ - ()fl 

I J . bi~ 

Mean 

1
.1 .. }30 

IL 1'/ 

'l . qr) 

l 1 . G 

H . flB 

·-• • j '1 

( 1. tl '1 

B . /A 

'l . :U 



so 

vi?.: 2'J:l/ 1 ' 

PilO?, :;nd lJ-3; lhn'c' P ft•r·t.i l iz•· r J': ol r·:; , viz: 

'">0 k~!. p:~0~1/ha :1nd Rl1izohiwn irrocuJ~rLi n n •.o.~il.h 

O , 

(MG 

;./~¡ ' ;HJd 

3 (>()) Ol' 

effcct.ive nodt..rl c:; dut> In UrCe· t•f'l'ecl of' r rc•rt iliZl'r, beun 

! lowc ve; r' , i rwcuJ oled 

mor'r' cfft-r.l ivP noduJ •. :~'. ov• •r t llt· ,·on l.rcd . 

wlwr'r> be; m :; wct'f' ;J¡.>pJ i cd w i 11-, SO kg P20~..:/hn 

;mJ i nocu.lnled wiil l MG :Hi6. T!H' hP: ur vorivi y Pt102 showed 

!;r¡peri or i t.y OVCI' V ; ll' Í l ' l lr ·: • ~nd JJ-3. 

AppJ ic~1l inrr ul P f<>r'1 i !izcJ' lo .inoculaLed lwnns m:ry s.ignif-

i c:1nt .ly C·l f <' C l. j Vf' nooiu 1 ~11 i •>n i l1CI'f-'W> i rtg 

r'<lH' of N f i x ; il i on . Tlw ;i rru>llr; l o!· N l'ixc-d b:io)op,icnl ly 

1-JOW('VC'r , 

t.lle fJj <>!lt'S l 
~ .. 

no i nocu J al j on i n r' omp:~ri ~><Jn vJ i th i r .. wu.l :r t. l'd i t·e¡rl nll•n1 ( TnbJ <' 

'111 ) • 11.. moy br: po~;!; i l,} c· l tw:r 1 C¡ j 11 C J'f'ólSP %N by f' J OWf' I' Í rl#. 

Lime if .i nocul:tl.ion j :_:; d n t•f' 

to N<l::-.:ok<l i 1 Lhi :. !'t'f.•.ard . 

phosphorus ap¡.¡l.ication . t.tw h)¡::_.:h<'sl r·t· !.; pons e 

Frurn t.he 

f .i X ;1 t.i. Ofl i fii)Cu l ;J l ion w i th a n <· f' f'ec l i ve 

expet'imc•nl. ~;; nt>Pd l o bo ('(All i.:rw·d 'J! >ing rnore e1 Í('C L.ivc~ ~; t.r¡_¡i.n::; 

to vc~ r· .i f'y J'c~; u]l.:;. 



Table 43. 

Phosphorus 

(kg P
2
o

5
/ha) 

() 

: ?~) 

~o 

Me:-m 

8! 

Effect. of' bean variet.ies, phosphorus fert.ilízer rates 

and .inoculation on nurnbe r of e.ft'ccUve nodules/planl 

lnoc ulation 

n 

M<; 1(,(¡ 

() 

MC 3fifi 

o 
t•l(; 'J6G 

o 

MG l6b 

Nasaka 

J'i 

:i~l 

11:.-' 

'-l(:. 

11() 

IIH 

l!J 

Variety Mean 

P40? 13-3 

112 -~H 3H 

,1Jl :1() 111 

L1 ~. l'l 11 ? 

r;o 11? /jf.j 

'1( 1 J<j /Í ~~ 

·~ 1 1)1) llf3 

4 l> 1\1 

cv { 'í{) ' ¡ . ¡¡ 



Tabl e 44. The cffect. of varieties, phosphorus fertilizer rnles, 

and inoculation on %N fi.x \:d t :' ~; owc- j ng t i me . 

Phosphorus 
(kp, P

2
o

5
/ha 

o 

?5 

')0 

cv ( %) :- 16 . 8 1 

~:>E - 0 . 0?7 

Jnocula'lion 

o 
w· ,, :1f·,r.:) 

f) 

MG :i()6 

o 
MI; :~C6 

o 
MG 3f>Ci 

Variety 

Nasaka P402 13-3 

"'> e r • J ? . '! ? . H 
•; .. , .. .. ) :L 1 3 . l 

?.? ;) . 7 ~) . (¡ 

?.5 J . () :L O 

2 . ñ <-' • Fl 2 . 8 

J . 1 .LO 2 . { 

?.4 ? . ? ;..> . 7 

? . 7 3 . 0 .LO 

Mean 

2 . 7 

2 . 9 

2 r . ) 

:J . 8 

? . 7 

3 . 0 

? . b 

2 . 9 



Table 45. The c-;ffects or varictics, phosphorus r·ates and 

inocuJ a ti on on be a,. ~- ,-.,j '-'' · , • • ' ' 

Pho::;phorus lnoculation Varielics Mean 

(kg P?-5/ha) Nasaka PitO? 13-3 

o () 1) •) l ' /f/) 1) ., . ' 
1 1 ')Cú 

MC ~ ~(. t \ i \(j'/ r¡;¡· ~ '/?() 710 

') l 
' ' \ ) ;¡;,.-(, 'J'¡') 1 

J 1 ( 1 (JJ4 

MC; :~t)L 1 ), '0 : , •[)[) 'íl. ) nJl 

•,n (¡ !J'/3 ,11 '~ ¡. 
), \ ()4<J 

w: 3f)L ,,<¡() J ( );\', (¿ ., '/(. ] 

M ( · ;11 1 O ~')() ¡ ,( jf• 

1 ir_'( ; ~ H , t ·¡e, 1 



SOCTO-CUl.TUHAL COMPONENT 

l. PRELlMJ~t.U~' ',,¡ ·r . 

l•llring t i ¡(' 

'' r·t · :;u 1 1 

:ti . Kamp i ni, ; !l)oul ;;oJ..:m f'rum fl¡mJ;; . 

rr ;.im E·.l _t: 

i' i tlrt · r· K:tmh.d ·¡n .i •' ), 

K-} ( Mn. t'llri:;\ in:1 Fu~; L 1.:-'IJ ;¡, 

red-1< i urw_y . H ·¡ i ' : <l bush 

rn('d i um pu r pJ e-J..: i d rJ ('Y. ; :; mc·ri i UPl 

rotmd i ~;h !;r ·c •d. Two 

f' ~.t rme r·~, , 

i.n i nt crc rop¡d n~; .. 

fjr olfl :;ul ' V<'Y 

!1 .: t: d 

llndt• r· Tr•: :di t i <• rJ. :] ,. ,, ; ¡n,r- i ly l'ili:,d-". 1 . 

¡¡) 

l H· i n¡; !J I od1wf'd hy I IH· N: rt ) on;¡! . 
Hund:1 i n o nlt r· l u f';t(' iJ i l:"ol.,. lt•cltnolopy .uio¡>í. i o r;, 

h) 

( ' 1 ., 

JJrov j dt' j u:·-~ t i i i Cé1 L i oJ ¡ f"o r· C J f)~T : tnd lnOl 'f' I'X l..r•f ¡:; Í o n :;(•J"V tC t•:; 

on s m:\ 1 1 h r¡ l ck ·. lle: •n pr·or1u,- l i IH! , :11H I 

r<•C<JO!IlH nd cr •<Ji l :u .d r·;.; l •' rl :> i c.r, l h':J i l p: o<hwti on 

(.o :>m:llJho Jdc · l ;,tf'm(· r·: ; ¡ ~; i :. r.forw w j! 11 r•r ·u11 IIIIH•l: ;, r ;d mti?.t>. 



Tl.t• ,., . ; ll J l ~; !lb i" i 11!'1~ 

Ti1n: ,, 

improv··d in 1 ht• t'()Llr! 1 ''.'/. 

:300 kF/il. 1 cc;n:: 1 ;¡ , ·r· i ''P. , : ITiüU 1 > l :·: 

ior1 . 'l'h( · yi•·ld o f 

oli!'t·c·liül l ;~ J ihoupli ::1j.JI ::tlOI'I Oi 

l ('¡): '· 1 

ho~v<· bP(' f1 prodt c-c·<i 

li.i 0 C I' OfJ w.r:-; 

\)¡¡j t.. 

; n: ;¡wr l cd 

The ·:··•••.i 

,~ JH.-'111 i c:d) :tr,<l w i 1 J i mmvd i ;;{ '· J _y i>v 

f'¡·u_jr>r· t : ~. ( !d;i';;) .,r 1\llil:-, u·,,¡! :.r ,. 

i\iJII ( Ch i 1 j ¡,.¡ f< f¡ ¡;) , Mzll/.u /l illl 

( N !.h i :; i /IJow:t 

f1!J!'l (shj¡·•·' 

IWI ') , Li!ult)' W• ·· 

!Jj ¡!,ill :tnd:; Hi lf') . 

{\1 ll 1 

¡n h ,•.;!¡ ¡JI'OUUCt -

i :. ·-t~ll · '.tn1 Lil l y 

il;•• C:<>'J<·l''illi('nl :Jitn r.,¡' j',f';(} 1<~-./l:: t. 

¡ •, [)); ¡[ VJ(': 

~.: .p •· l •·1-···<lw:, , ;,.;;, -¡ eh 

''· cr·l)l irlllt' 11 1 e d•·t' to cor:f 1rrn 

1 lic ·: ,, ;¡I'WI '!' l't· l¡(¡[ y pe:-. . 

t:l'( •; i í.t ~d 

( !if" l c)',:l 

( ! lc•dz;l 

v,~ ~¡,.Y 

lli l ¡, 

>I'J;l ¡ j .lhi j j \y 

,.. i (' J 1 i 

b <·<>n: . 

[<¡,¡-¡ ' 

l. O 

td 

hy ! he• 

( :l ~; l.nrw¡~P 

111 v •·lopru••nl 

1 • t . • 

K.< 

K: J runr,:, 

,,ngu A lll> 

~~ ~~~· j , ; H 1d 1\ l ¡¡r,iyr·e 

v;n~i(~Lir.~~~) ( ''! >!.<>Ud 

~·~~ crn~; tu hr> :\ r'(•;d l •cJ tll( ' ll•'<' k i11 !)l': on pr•oJucit<Jil tfi th '· Ci_,\ln lr·y . 

A tt'rjrd cunrl<)Li11. on j~. \!1; !1 l!o· :.!ttJ V J I¡. •J:JI'i··l if·~; 1 ''! r.,¡ ·r.ll ·d ¡,,.; l. c'f' 

·.¡: ! ,.. ... ; , 1 {J,:; • 

l.h;-; t l ht y p ,I'<'·W V<' ! '.Y p ;¡.] ~tl ::thJ 1'. 

Tl1i~. w;~~~ :c~ttov;¡ ¡ ty lhc ¡·; , \! 1 11. 11 :·:"'ll«'t'~ cun::w:H·•I tn<~:;! u!' !tH,ir lH': m 

p r·oduct· t•y lh¡· ('11 1 ,,f lht.. l ri~:i: ; . 



(Jn(' or Uw ]li'Oblc'I!IS oll:.t·r·v c·d Wl~i lir .;l. ;):~:·coi' Í.IIf'd wjth r·:xtc•ns i cm . 

l<xtens i nn w<u·l(t·r~ =~v• rrif't.l r:<· ' 1 n '· '·'' · ·. , r· .. ,., · 1 ;,.,. 1-.·,ndy te, l;lk r.· .:H· r·uss 

11 L: ; h o p " d th ;¡l <•:: lhi:; t'ff"orl wtll b(' co1ll..i n ut'<i i n ihi:-; [lt~e<• the 

link I H'Lifl<'l~n !'l! :'i<":ll'c:lif'J':; :md t·xlc·n'; i o n wu1kc·r:: wi.ll b<· ~; l T'enp,thP.ned . 

TitE· Nnl.ion;_¡l IJ, ,,. ,n Pt'OE'r·;urrrrr<• h;c . !!l'Odtr,·vtl :1 booi<.J , ·t o t ' llc·~·orTrJnPnd :\ L inns 

for fle;,n Producl.ion i n M:d:1wi' :;r11l W (' flopr• ilw1 tttl ~; will come in 

n) Thi :; tln-1-'.r·m f<r• r;t·:¡ ¡ ·ch fl ; ,:: 1() he· C(,n !jtl\l<'d t"Htd s hou.ld lJ (• bcttc r· 

~ J <lrltl f'd j n ft r t Ur ' t' bu l P'' r' fl;¡¡..•. 1 nvo 1 vi fl¡', 1 hl' Arj;,pt i VP ileS<':lrc h 

:;t•t'l ion ( •J" lh<' Mirri ~;L r"y u!' Ag¡·i cul ü we ; 

h ) Thc' num!wr· of vif; i ! := by ;n1 •mb<·1':: ot tl"w N:1l.ion:Jl fk< trl Progr~mme 

ft ;,~; t o (¡r• irtCI'I'i l : :ct i; <Jltd 

<·) TiH· Uf'p:n· trn•:lrL <, f" f,~~.r · iculltt :·r· tH:<'ds to t->n ::11l ' r· lh;1t· vxt.t·n sion 

:; L ;f 1 

conrw~ .i un íf" (":<ten:;ion :;\.;¡ff" ;Jl'( ' moved u11t : snd 

I T1 lhi s c ; ¡~ : e, m r'xt.c•n:•ion workt•t· w:1;, t'<·JIK!Vf! d ;,l. Lile he¡s.i nrdng o !' 



J J • BEAN PRODUCT i ON PHACT le¡.;~; ANIJ BO'ITtENECK~I AMONG SMALLIIOLDRR 

FAHMERS lN MALJI.Wl 

lNTHODUCTlON 

Si JCCt ·~,;; f 11] i ,, in t t:• J•.on •:, Ma J awi 

1: l 1 Í Jll!JLI; 1 1 in 1 h:1l i l 

t.ht · pop .d . ti ; 01,. '· · ] ,_. . .• ;, ¡y'.~. food r"equ i re·-

:•:' ¡,r·ov i ,¡ ¡ "1 : (onrc •; JH'P 1 u·: •'XJH:r' . l rom 

lht· ::m: , lllloJd<'r' 

í.·l• 1 ,, 

t ti:. !'". r l ~ • 1 (_~ r' f 1 1 ¡;,¡ l' t ir :ji ,ti. t¡;¡, .; ~·n~.:1J \·{i t ll •· coun L1 ·y lo 

í l• 

W'" :J JH l. •·x¡..¡o r tc1· ~ · r· 11:. ,' / ,< '. 

j 11 n:•l : < r.: . l 

c•'J id•·IJC•' ¡J¡,, I l10U !~< ·I JO] U ir; ;r·cw~ i ty , .. 
¡,, llll' C()Unl r·y . 

1 he ir' 

·¡ , i ·; r·c·l' l <'cl r·d ¡ n h i¡·l l 

ll i .1!.h c·ii i 1 d mnr· 1.: !y 

i rr M., J .¡W .i impc:ri.at1t 



se(' unrl:li'.Y sc iJoo.l :~ , ilu~ '-P i t.; 1 l :' , p r' i f-><Jn:> ;md <'V•:'II Dtn<) ll_f', r' •·· fugc•e s , beans 

;¡ ¡·c · tl :\llil lly é1 pron,jnt.·nl. p;il'l of i)H· tiivl . Tl1i :; c r·op i:; m:Jinly produr.P.d 

f r-om t t11.• e rop 1 wo Col el: 

~1 1 ~ ~-' l ;¡s i :; UH• cnsr w·i th 

Ottl t>r crop:; , lhP r, r·owjn[.', (JJ' bc•(·I!J:. ;tl. :,mnJ) )l<J) ;k·r JPVf• ] Í :; n Oi WllhOUt 

con:.; l r ·; 1 i n1..~.;. Tl1i: . ~; tucjy , IIH~ r·<~f<ll' f' , :-;el out Lo (•x:.:rnJrH' be:m production 

pr:t<:Lic<·!S :tnd ho l.l ]ron•·c·k:; ••mong s m;l .l111oldc•J' f:ll' m<'r:·; in fll<d ;twi: H 

ca:.;c f;ludy of :;rn;•I]h(;ld•·l' l:l:'HH' r':; i r1 Bl.,ntyre fd"H1. 

de t.c•¡·rn i 11:mls . 

STU!>Y OBJEC'J'l VES 

Th i :; r:; tudy l 
.• . . ' of' an Oll-f_Oj ng :>t urJy ol f:tr'tll i n g :.;ys temr.; , hcan 

l he N:J t i on;J 1 Bf'n n 

l'r' • .. ,!l ';unrn.· in dc·v f·JupillJJ, j ¡up, ·vv • , , ' ''""n v d • ,,. ,, H ::S 1c;r' :;m;Jl.lhoJders . 

Ac C: O!'clitl.U, , t.lle pu :·po:,(' or lll<· ~.l.udy \~(·r·· I<J P,ill.her infol' m<ltion on 

Uw LH'min¡•, hCJtJ! ;f·llold rt nd it!; br<'J;idt ' l' :-;u c i:.d d!ld r-cunondr cont.ext 

: md i.n fonnn t. ion (' n 1 ;lt·rf! i n g pr:wt . i l't':· {':-:pcc i :l.lly ns t.IH·y rt>J ate Lo 

h(·;m~; :md oUwr· J r·¡•,tJmcs. 

In t .hi• ~;urvl'y, ~ ;pc>c-Ld :d i.<'ni iOII w :t!'> ¡_')Vf··n t.o t.ht• fuiJCJi.•iÍn¡..•. : 

l . N;¡ Lu r·r· o r lnc.lucle ::; c:rops 

:utd e r•opp i ní 

::wd u:;e uf lir c·d l :J lH.>Irr. f\ll.en1¡;l: • Wl'f'c m<.~de tu úlf:n Lify mnjor 



¡,¡·ob l em:~ ¡¡ nd LUntra ints associatecl wit.!l lrH· l;,r·rni:J¡~ ~:y:.tem~-. 

o J' Lh(' ;¡ ¡ ·e·.;. ~;pecial attention W<. • ~' .1 1::() p<lid lo l. lw t'olt• 

'• ( '., , 

v.~ r-) •;IJS b t ::lr r varieti es farmers in l h l' :11·•·· 1 Pl'nw :1nd 111 hy 

lhPy m;¡ jn:;;. in t hem; 

Mnjnr pr·ol. i c•ms faced by f a rme rs i 1: J' r· uw i ní' b ,•;uJ:; ; 

i 11 L••r vc' l lt i cJn; 

Adv j c e· 1 !a.· extension S t aff f•, i V I' l. o 1'; 1 r' l lii' J'·~ !'f'F'JI r•d l rif' 

1 nrw r i t; l l •Ct' pa t t e rn among t. he pc•np l C' i 11 t h(' ~1 rp; 1 ; 

u.d ac quisi tion ; 

L;¡ndh,, l ti i n.L~ :; i zes per h ou s ehold; 

l'a rmers ha ve d eve 1 oJ.>I" ' lo l ht: i (' 

Ll!'m in¡:·. JI ' L i v i t i es ; 

~·oud f:e;• ¡r ·it.y status of t he hou·.r•lrot•J: ; :n,d :; l r.ilc~gi.c··s 

<•mp Joyc·d '·" .. ch ieve food s e curi t.y ; 

between t.h c fa r·m<·r ·.·. 

Nu rnh•·J' f e male-headed 

popu .l :;Li•HI . 

:J . J.';¡r' lhC t'~; ' r J ub:; :uHi income generat ing ; wlrv i ! it,: • . 

l.l (' l {' 1' 10 j l t ( l'f'ed i t groups in 

o!' e t'1·d i • 1o f a rme rs; 

C' u11t"' <' 1 •níor·ma tion on t he role 0 1 f:1r·m¡ r·:3' cJull :.:;; 

l rt vf' :d i g< lf' income ge nerating •wl iv i 1 u · ~·: • · ~'pt>ci;,l l y ; JJuonp, 

WOJJH ·J t , 



'!j 

Amuur1l of 1; ) ucl< me< ' l i 11P, . ¡ t l. • ·nrl:tllt'l'. 

NE'l'HOOOI.OGY 

IJiv i.';ion cd R.l:-m :y r e Agr i c,.dLur·:d !)¡•vf'Jo¡;mc·nl l•ivi·:iuJJ. '1'! lf' p I' O j <'f' l 

13l:Jn t y,·c , h~::; :~c·v<::n EPA b :.1 nd it cov.-·r~; ft,t f ul.i t :w.ing d i~:l:·ict.:;: 

'fhyuJo, C.'h i r:lcl7.U 1 U, ;;nd in 

M:1 i.:1pw:1 1 <1 ExiC'W".·on Plnnning Ar e·;¡ whi<·J·, i : i n Th:;olo <ii~;lx·icL Lrl 

M:Jrch-i\pr i l , 1 !1~JU 

Two ~Lratr·gies wnn· <'lllf • l<l.Yfd in lb;:; :~ tudy . 

¡~;,Lf lc r · q u:mLi tnl ivc- typ<· (,J 

:id mini~; te l'f'<Í t o 

cllo:;c•n r·nndomJ y 

\ ht' <!<.: IIUfiCÍ! 'C'U rf'sponrtc·!ll !' . 

1\ qu('s 1 i ,,nn;¡ i rr· l.o 

Tht 

:;,)!1<~1 i ng O Í f'¡•m;:J f' -it t-;¡d cd l iOU ~;c-holdu . 

''!. 1 l;e !·: I' A wcl't: l.:;t·d in our :;~om¡ .. oJ 1 ng . 

í r om fi v r· :;;ect i on:; 1 ~it'l' T 1b.lf· ~O l1<·1 ow). 

l't :~" ;¡;..• v i 1 J <•!!" '. WP r·E · chosen 

'fable 50 . Sample households hy sccLions 

Section No. V illaees No. llouseholds No. lntervicwed % Sampl ed 

('h j llj;iJ 7. i ') .?B~)4 91\ 3 

Muorwl.:<' r;; :..; ltl/U ]Ll 3 

l'LHt: ;:;di C) ~-'/l( }() '!'J 3 

:)J¡;¡¡'pi! }j j ()( )(; :n 3 

J>hq¡Jw n i 7 IHCiO {)(J :."~ 

'!'o t.:d Mt•:m . .,;. (<i';H '3L;() :3 



'il 

i ,, L\' ~·' ¡ '• '1 1 • '. 

• 1: 1 r,r";¡¡ 1 i l un . 

! J 1 ! • · ~ v ¡ t lv~ . '!'h•• li()ol'tltl>lil ll•:rd w.:~. 

1 h t · 10 .1 i !! for PflrL JI H • (, 1 íh , l i J( ~ ' 1_ l ( ) l JI l. 1 1 ! , . • r.; ¡·l. r ... Jc ¡ 

O tl d it l.Í Lt! I'J( · i 11! t•rrnation was :l 1 ~.<: 

l. l" dl'H••· r·:; w1 i h , g ood underst:H,di l :¡· ,,¡· ¡, •. :n ¡ wntltH'i ¡,,, ,; 

') lxl • n :: i c•r• wt,+<· rs; 

' .. . (f\¡•,1 ¡ , i lltura l Df'V t·ll .prn< .,, t Cu!'! tWi ll ion) 

BEAN CULTIVATION PI!ACT 1 CES 1 N Mi\l.AW 1 

TIH· ('¡jO\ffi< ) l ! l~< '.! ll, i'llase l us ~· r · i · ~ ' .. . 
!"·V j I n , 

l'o 1' l!•e majority u!' 'll t !. (. '(¡JJ(I 1 !'.Y . Tlw 

t•x.i:; l:lll!'t · <>f U<'.il o:· i.n the fal'lill ll¡·. ·;v . . i,•r• ... 1¡, ,: l c·d lo ~ ~~<' , ·volutjon 

u f v ~.t· i 0 11:. ¡; t ·<,dt :C' l ion prac tic •·:; i 11 . 111 :1! (•J;•¡•l 

l n the follo~;¡j i< !' ;)f'• t !¡e· r;, , ~ . i < ; 1 • 

IJl ; \ i Zl ' , 

e h i l 1 i <'" , :·: ol'¡•.h lm, soybeans , c ;¡:· : ... v .• , :.r1d ~ ... h ( 1 l t(; t . J 1 ()t .•. \ . 't'lu · rno: ; l. 

r• o¡rua(Hi v •·¡~t· 1 · ¡bJr· ~; p l'Oduced are t ·;tl.t~.:¡••· , .. ,, ,, ,,.::< ,,,¡,¡,·,~·.•· , '~"", l •.ll' llip:., 



'J . . 

tlf·l o w: 

Tabl e S l. Crops lha l prov i de mo~ t r ood for i..he f:un iJ y. 

Crops tlow:;ehol d hPad 
Mal e Femal<' Total 

Ron k 1 Rank 2 Rank Rank 2 Bank 1 Rank 2 

No. % No. % No . % No % No % No. % 

L. m; 1 i /.(' 176 t l 4 ;> <;() 'lll ;; (>(; ()11 Ll 

l t. fll ( l j /,(' I J ·¡ ~~ ' • 11 11 r , ! J ,_, '1 1 

flc-•;\ n: ; JI]J IH b<J 'j(J 210 '111 

(t¡ h c •r·~ : ~:) léi , •' 1 .- ~ j ( ¡ ;J 6..-' 2 '.> r 

To1.: 1l ¡ g~, i 'J( J !Hfl l ( ¡(} ' ), ' 1 ( 1i) ¡~ / l i H) :•in l ()(} ;..•¡:.n ]()() 

L. rn: 1 i 'l.l' 1 ( )('' j 1 IT 1 i z.c~ 

JI. rn: 1 i 7.1• ._ hyht' i<l r1 . 1 i L'·' 

Table 5?. Crops tha l p rov idc mos t i ncomc ror Lhc hOIJfiehoJ d 

Crops llow;eho.ld 
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Table !.>3. Number of componcnl.s plantcd o n a s jnglt> 1arm 
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Tablc 511. Heasorm for prcferrj ng somP. variet ics . 

Re a son 

'J'¡ 1'.; ( l '~-; 1 ·.o(Jd 

C<iuk:. [: t ; ·. ¡ 

1 1 1 1' l \1 y 1n:11' l'.< ·l.; ,h 1' 

ll i .l',h y j, •] ol lll)'. 

[·.;, ¡·¡y m: olowi ty 

1 } 1 1 l< • t ..• 

T<,l.tl 

1 }1; 1 1 

t'.lL mn·,l (ll 

Con: .lllltfJ l i un . ¡ 
• le 

pir;lllrt' . ( ¡¡l) y 

1 t•: ;vr•:; . 

Household hf~ad 

Ma1 e F'P.ma l e Tot::1l 
-----·-----

No. % No . % No . % 

1 )( l ; )) :10 
.. ) .-, 

""' u o ?.El 

:lG ! ~.~ ~·() ? l r,ri ?O 

.l!l I H !( ¡ ,,., 44 1 <) 

~): } 1. ) ¡ ¡ 1 ;_.¿ ~~:3 );.> 

() ·1 ~-~ B i h 6 

:i7 :-'( • 1 i 1 l -¡ f ,;¡ !9 

l íJ? l Í)( 1 ('1 
. } }(HI ; ·;\;> tOO 

( 1 n·x l h i¡•,hly 

r. ·m:d l '- lh·: ttlr•. 1 hou: .e• lo<Jj el: . ( j()'J. ) • '1 h i :; 

1 nvu: v .. · (1 

k i f' l v-• ,.,,. Pe.,.,., .,; 1 uf 1 111·· m;¡ j , ._ 

,,¡ 

tin lli< <•U:cr· 

l h . " !.he y 

1 1 )( ·.v : ,(' 1 

hJlJ: ,1 •1 l (o] cJ 1 <V' ' 1 , i!fJWP\Jt't'', 

J t) 1 ht: i 1' 

/1 ::m: ; J .i r,·;,(' 1 i <>n ( 1 ;•%) ··un::;unl<'d ft·t•:;ll 



Table 55. F'or rn in wh i.~h mo::;t of t he be:ln~, úr!· ::;o 1 d 

Form llouscho 1 rl l1ead 

Mal e Female Total 
- ----------
No. % rlo . % No. % 

-·-- ···-- ··- -~-

Dry b~ün"> 124 6;1 H'' ,< 65 206 67 

F'resh uenn~ i? 8 ¡ ·:: iiJ 28 9 

Snap b0.an~ C) 5 10 a 19 6 

Leaw~s :. J ,--· 4 JO 3 

Do fl(¡ l hno'IJ 1 ' ) ,._ ~ :; 1 

Not ."1p¡.;J i C'~bl A 29 16 lt1 11 43 14 

To'L~1 J u:n lOO L26 1.00 30~ lOO 
·--

Table 56. Form 1 which most beans are CoPsu~ed 

Form Houaehold head 

Malcl . #li . dJ.~ ... Total 
---------

No. % No . % NO. % 

De y bE't:HJS 2~);:? t:!' " .:) t¡(i J'l 3•16 41 

Fre~-;;b b(:nns l '7 '1 
1' 31 ( 'J .h :12 ?OCJ '.14") 

ve;. 

Snap bC'<ins n:) , e; 
~ ' -' 

( .r ¿j l úll 19 

Leo ves n f, 3~} 12 68 8 

Total 1)61 100 281-3 1()0 8<19 lOO 
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Table 57 . Compon')nts mor.t lik<!d in Matapwata EPA. 

Componcr.t Hous~hold 

Ma l e l'emale ·rotal 

--------~-----------------------------
No . No. No. % 

Cll.irnb~.m.brl (1l} lll 4'-' .. L '> • • 1t__ na '!9 

l\ :1 u l es i /.l8 ;e; i ~ .. 
.. ,,, 
1"-~1 (,7 ?4 

N;.:nya l i ¿;:l . ·~ l ~· ]() JO J4 1¿ 

8 ~· Knyr~rn ~ r ,, , -· .- ' 

()t hers i\ ¿ t. t.: d 1 

No prr~fe rt~ nc e' n 7 Jl . ) 
.! c. ?t.i 8 

------ -
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1. lN'fRODtJCTlON 

A. l.MI~RT.AP':i~E 

The common bean s , P.Q_a ~.!'.ot!Js V1J..Á.~r:t.~ L. , nJ so ltnown b~· 
various nQmes aR dry bPans, kidn~y bPans, ration beans, 
sugr.a.r beuns, fr~uch beans, hA r i <:o t. br>ans, ~arden beans, 
snap beans, strin~ beans. bush h!:'a.ns, po)e beans or 
f!L.~mlu,: , nre one o f lhe mos t 1mpo r tan l fo od ~ ra. í.n legume 
c:rops in Mn.law.i being second onl ~· to groundnuts in total 
pl·udnctio n among the ~rain legumE' crops. 

As food, bP- a ns provide h i gh percentagP of protein comparP.d 
with mai:>;e, r· ice n r cassava. Green poLls fLnd ~ rPen shell ed 
seed~ arP uls 0 good sources of vi t amins A and C . In 
addit io •• t.o 1 he protcin s•.tpply, bt!ans ar·e a.lso a ~ood 
sourc~;· ,Jf ~~ncq~y ¡Jroviding r.:omparabJ.P vnlues of calories of 
tnaize f ' our, milled rice or ~ussavfl. flour. they provide 
about l .5 trJ 4.5 ~imes more rner~y than bread and potato 
.L~9.liilld.m __:t_•.! b•?_t·.9.~1!.!!Ü, re ~..;rwc ti' P 1 y. ! n add l. t1 on to 
provirli n~ sub~lstenc~ nePd ~ , su~plus beuns ~an be sold 
becuuse t.her·e is hig;h derHanci for domest.c US("' Rnd there is 
good f'Xport mar-k<~t. fur L l. • 

Th.- hPi'l ' \B most commonly euten jn Na.lawi are the dry 
beans. Th0se are the r e d. whitc, spPcklcd or tan large 
se e ded 1 40-50 grRms/ 100 SP~ds); kidney shaped seeds, which 
After cnolcing look lik c smu l) d'lltnks of meat, are 
pl'e fer r~d . ThE?re are sl"! vf>ral wa.vs of preparin~ bean dishf> s 
in Ma ltt<.' j • 'I'he commonr:> s t. one tn homt:>, boarding schoo 1 s, 
~oll~g~ ~ . f~rming ~stat cR and mo~t institutions where a 
larg(' r.qmlJ~r of pe()pj c tlre fed commumd ly, is lo soak thP 
sends in water for a f~w h '.> urs and dlS(~ard in~ the water 
aft~rv~rds, The purpos~ of soaking is to accelrrate 
cookio~, and <-.; Pc ondari ly tt) r edu ce flat.ul ence {generation 
o f ga~ in ~ . he di ges L i\·0 ~yst.cm l. Sn! t., pepper, cooking 
oi 1, t .omato and other j ngrPdient.s may be acided accordin~ to 
tas·Le t.o t .hc> bean n11xt.ure and cookecl.. 'l'his "ndiwo" is 
ser\. 1 ·d w i. t.h uf a o r r L·r;~. The seed coa t i s somet imes 
removed :1fter soakinf5, a nd thc lJ~~~HlS ~re boiled till 
soft. . · he~ <lre ma"hed \dt.h :_1 spe~ia.l stick or l addle to 
forlll h eh i pe¡· ~· ". Beans are rtl so boi.led t,o~ether wj th mn j ?.e 
frc ;m · . .:h ~ eh 1·.h 1i: p e ¡· i cPlrp h :ls been r·<>moved t.o produce a 
p opulill" dis }; , ·nJ }ed " ngat. é'l. " . BPans are c ooked with bananos 
Lo pJ·orl ~,ce ti dish known as ·' mharan~a·· . Beans may nlso be 
cooke:d • n t.h <..: pnd~. "makat.a.'', tl. nd (•aten l<ith no 
~ccompal~:-.--in~ portHh;e. Re>i.n flour is also 8 const1t.uent of 



''Llkuni phala" which 1s used for weanin~ childrcn ¡;md for 
childr~n undcr five. 

T~w l;(t' P.en i mmature pods, "z1thcb-:t'', Rre commonly eaten as 
r elish. x·oun~ and tender lclives are also bo.lled, a.nd 
groundnt.tt flour may bt- added to léJ.Ste ( "khwanya"). Any 
'surplus' leave s &l L Jr1eJ a, J ~~ored fo r future use as 
''mfulso". In aref.ls whert:> bE>an product ion is low c r at the 
time of Lhe yenr when the supply is low, beans, cowpeas 
iY..!K!H~ .!l__ng_~,~_tq_ulat~ L.) and pi~eon peas lb.ª_,L<!Jl!J.J? g-ªjan L. l 
~an be cooked together either for t he bean flavor and/or to 
qtretch thvir s uppl y. Othcr bP.an dishe s are: baked brown 
beans witl1 hacon joint, brown beans in oil. beans flitlers, 
fried bean balls and mock meat l.o1:1.f. 

On ~~e basis of growth hubit, beans a r e divided into : 
a. dwarf , bush ~r determinat0: 
b. s emi-climbin~. inde lerm inate; 
c. c]i mbin~S , ind~;>Lermíltate . 

The dwarf varie~ies are short, erect wlth about 10 nodes 
a nd du not neeu support ~hen planLed. Th~ main stcm 
t.E::rminat.es in an inflorescence. Matur1tY is about 90-1 00 
days after plantJn~. 

The s?mi~cl imbing vnri.eties hav e their main stem longer 
than th~i r branches. They are weak cl imbers and can grow 
l on~e r than the d1-:arf. The e 1 i mb i n~ var ieties are the 
commone~t t ypes in Malaw i where they ar~ grown in mixed 
stan~ wi Lh cereals, notably maize. The3c varieties have 
relatively long 1.hin ~t0m~ with long internodes , few 
branc i¡c;s. Becausf" of t he ir weak st.em, t.hey normally 
gruwn with support, a cereal, so as lo increase seed 
y i eld and qualJty. Because the support o r stake exposes 
lhe J~aves to bet~er lo better light ulilization and the 
pods are rais~?d ahove the fS!'onnd to reduce spoila..ge from 
mí crohíal growth . 

tJnlib~ the- dwarf, the l !ist. node is Vt)getatiYe and growtb 
per .i ou fo r t he crop can las t up t.ú 120 days. 

Reans c an Al so be classjfiPd into tvpe s based on 
USHS, Tlté!H~ Hrc : 

J\ . dry b .'a.ns 
B. r:Hnn in~ bf>an~ 
e. ·H :' ed 
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Dry boans are th e cornmanesl 1 YPf~ i.n Malaw1. J' h ese 
are medium-t o-large sizt=-d kicln02v , l'ülHtd, oval , or oblt)TI~ 
s h aped bean~ which ran~e in coJour from red or white t o 
speckled . 

They are usually harvestod whcn Lhe pods are fully dry; 
the dry s~eds are c ooked. The pod.s rtrf.:> pare hment 
(fibrousl and dehisce on bo th seems when dry. The second 
lype is canning beans. TlH:se are white a.nd rounrfjsh in 
shnpP and arP grown for th•.ir dry seed ~hich are canned. 
Be(:ause of the slr.in!o{ent seed quali. t.y rt-'lf'.lirements, 
especiall y for colour and splitg produc tion under 
irrikwtion is prefer to rn.i 11-fed crop. AOMARC)s canning 
fac t.o 1:y, Mu larije peak, c ans these beans in tomato sauce. 

The third type, Reed heuns , also know n as french beans 
are usually eaten ~rcen because their pods are tender. 
The pods de not spli~ o~en whe n dry and has thick flesh y 
pods whrn green with relntivel y sme.ll seeds. Sometimes 
seed hcans can b e cnnned . A t. th~ momP.nt. the production 
of R~rd beans i~ aimed ~t producing seAds for export so 
thnt t he sceds can be grown for green bPans overseas. 

2. RATN-F~D CROP 

Beans can be planted nn ridges 9lcm apart or on flat. 
Land 1hould he prepared before the re.íns since it migh t 
be dlfficull to get into the f i eld after the rains have 
start.ed. 

n. VARUULJ}~ 

l • º .'-v a r ( _ i.J!JL§ }l___g_r __ _ ~~-kª- r.m.J_n.@. t _ej ____ \..:..1;\ r .!~...J~.i ~-~ 

a. Nasaka. (25:3/l) 

b. B\.¡e ll ?, iJawvna (373) 

c. Kamtsi.Jo(499 /J) 

Sa.pelékedwa (600/1 l 

- tan seed coRt colonr 
kidney-s ha.ped. 

- yellow SP.ed coat, 
rnt1nd i sh. 

- blu~ seed coat colour 
kidney-shaped. 

- red sced coat colour, 
kidncy-shaped. 
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The w:lt i onu) se12d compony of ~fa ) awi 
SC'lls th ~' followin~ vancLies: 

Li mited also 

~- KBnZhma (97/1) 

b. Na majengo 13J6) 

- rerl sced cuat colour, 
roundish, 

- red seQd coat colour, 
roundish. 

Thc ahuve \&rie~ies can be purchased froro ADMARC in 
Karonga ADO, Mzuzu ADD, 1\A.Stln;(U ADIJ, L i longwe ADD, and 
Bluntyre ADf) . Thcy ~f:\n alsn be ptu·cha!'>ed from other 
S('er:l dcalP.rs. 

l · l~_tJJ~ r:f_~V.!l r.i ~.1-i es 
H0-90 k~/ha 

2 · f' Lt.ml2LDR. _~!i.t.ü~.t. igJ? 
7 5-90 kg/ha 

Plnnt at such a time that the beans mature in d r y 
,,. ,.,.nther.ThC? dwarf llnd c 1nnb ing beans tFtke about 90-
100 and 100-110 days, respec liv~ly. to mature. 
Su~gest.Prl time o f planling fo r ·the Southern Region is 
a. be-u t ] a le Dec:ember to mid-.J anuar-:v whi 1 e in the 
C~ntral Re~ion , nbout early January to late January. 

F:. ffJIT.111ZERS. 

Tn thc ahseOC'(' of S(1 i l tf.lst rcsul1.3 the following 
car. be u sE'd: 

1. TY.PF 
Use compound fer1 i lizet' 20-20 -·0 { N-P205- K20) 
Reans fi x ver-y litt)e ~.11notmt of nitro'{en hence 
nit. l .. of5<~n .i!'i needer:! for rf>asonabl e yields. 

2. RATJ: 

Appl~· 200-300 kg/ha of 20-20-0 or 23:21:0 

Hand fertil\zer in n ~roove nn ridacs and plant 
f!bcut lO cru awa\' from thl.:' band. J f planted on th~c' 
flat, bnnd on 1lat u11d plant tO<:m nlr.;o from the 
f ~.~ r l j l í :~ P r t, <.1 n d . 
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4. IlM!:~_ Qf _.A . .f:>Pf.,._lC/~_T J_Ol'{ 
Jusl h0f o re pl~ntin~ . Onl.y the b.qsal app li.cati o n 
is needed berausc be ans arP a shorl seasoned c rop 
and it i s not economiral t o s lde dress with 
ni t ro~en exer.ept pe r h a p '-> unrl~ r i rr i~a ti on. 

Plant about 222 , 000 plants/ha. This is 
achieved by plantin~ two row s of beans on 
ridges whi c h are made 9lcm apart.The 
di s tance between t .he row should be about 
30cm RPBrt. The fertilizer is banded between 
both rows and coverd. The di stance between 
p]Rnts within each row is lOc m. Plant one 
~eed per station. Fill ~aps lsupplyl within 
one wee k a fter emergt;>nt~e. 

Thu s ame populati o n as for ridges. However, 
the S(H.'d should he planted in rows 45cm 
apart . The di ~tnnre b e tween PlBnts within the 
row shoHld be 5c m i:l1J&rt. If it is machine 
planted, the plan le r shou ld be calibrated to 
deliver about o"P sePd evPry 5cm . The seed 
row s hould be about lO cm from the fertilizer 
be..nd. 

Plnnt population is abou t 7 3 ,000 plants/ha. 
Th i s ca n b e A.chi ~:;\.· ed by plant.in~ on rídges 
9l c m apRrl and 15 c m between plants on the 
rid~e. Pla.nt sin~lE> r o w per ridg~ . After 
applyi11~ fert.il.i zer on the r id~e ,it is cov ered 
and sceds arP plnnted on top of the rJdge over 
fE>rt:ilj ze r b~l n<i. It, i s . lherefo re,~ssentinl to 
e nsurP Lhnt t hc f~ rtilizPr is at least 5-7cm 
b elow l.he sePd . 

b. flt'!t_ 

P l ant l n r n K :-: r a r' d i r,g frn m 60cm to 9lcm 
apart . The c ho1ce dnpend in~ o n the tractor 
d t·;::n.;n impleml"nt avalable.Closer d.ista nce 
b e t.w<·en .rowF> are J.>refer-ed s ioce thcy y icld more 
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antl co ntro l Ht-'~03 mnr(' p ff ecí.etly heca;tse 
pla.n t s ~row and r.CJVf:t· t h P. di r-; tuncc b(·t~·een ro~~ 
n~tl <' h mo re 1·apidl)t. Tlw di.stauce betw0.r.: n p.lant s 
-wjt. h in ro1-:s can be ~\IJ .] u !:; t ed to nch1eve a plRnt 
fJOpulat i on ran~in~ from 7 :1 ,000 to 111,000 
plnnts/ ha. 

This .is r1ot economi. c on :1 comntcn.:inl scale 
alt.hou~h result.s hBV!' Rho \.rn Lh"i t both seed yieJ.d 
an¿ qun) i ty arE> t'(! dHced b y as much as 50% whc n 
e l imb.ing l1Nln pl ants are not prt,vi.ded with 
suppor-t. Tbe reduction i.n sePd y .icld of unstaked 
Lean is becaucc o f peor l n af cxposure to sunlight 
Po o r see d quaJ it~ is attribut c d to pod s restin~ 
o n t. he so i l \"be re w a t e r a n d so i l s p 1 (\ s h in~ o n t he ¡n 

in<'rc ase m.ic:rohi A1 ~t'O\.' t h on and in~:íde the pod 
a.nci t. h e :~e e d • 

Th (? commone s1. b<:.·ar. disease .in Malawi i s halo 
bl i gh t , :t hacte r üd di s eas<:' . Th i s c an be c on troll ed 
by sp ra~v iu~ h'i tl1 a fun~i.cide ca:i. l ed copper 
ox.yc:hlorh.k. The cht.~nt"icai is avaj lable from shelJ 
c hemical. in nJr-~.ntyr· p an d Li lonf(we. 

The dJ~mi c Rl :>hou l d be spray,;d ~l l tb e rato of 4. 5~ 
of commercia ) pt·odurt per o n e l it re of water and 
spra,vPd on Lhe c rop io x·un off.Effective control 
is a chi0.v(-> d hy s praying at Lwo weekl y intervals . 
Anthrar nosf', 1\ngula r· l eafspot, 1\nd Wf'b bl j ght ar0 
o thcr di. l'! oaHes. 'l'he~Ú' r1'\n h~ conro.lled by the use 
of daconl J ~l. t. J . Sg o t romme-rc· i Al produc ts in one 
J it.rc o f wntt~r. ::ip r· ay t o run ~-, ff at.. two-weekly 
lnlPrn\ l s . 

T h e> d t<' m i e a 1 s h o u 1 d b" s p nl. y~ d a t . 1: h e r a te o f 
.-o mftl .:: tci a l vrodu<.;l. }Jer· onc l j tre of ~aler and 
s pray <•rl o n the crop (. O ntn < .. d'f.Effnctive control 
is e.c hit':n>rl b y S!H'ayjn~ ¡¡ \. 1-...·o "'r<dd :·· 1nter•; a Js. 
,\nthr:tcn ost .. , J\n s~ u.J<J.r it--nf ~p0 t. , and Web blight are 
o t:rwr di sntH;e ~;. Tli' 'Rt? CRn be c:o ntC'oJ lt~ rl by the 11:-.l' 
t'f dac()nil .'\ t 3.:, ~ of corn!ilt::: t·C'i :d prnduct 1n onP. of 
\.Jf1 t.. e r. 
Sp;' ,·lY to run of f "-t. t.wo \o.·reldv 1nt.e r vn)s . 



Most insP cL p~ st s a re lenf be~tles. Uso dipterex 95% 
S . P. 81 th~ ra t o o f 1 .5 ~ of c omme r c i a ] pruduct por 
one o f ~ater ~nd sp r a y as n eede d. 

t . tt!!n.cj_ w~S:".c!. .• LnfL.lJ:.jJ-rL.h.9.?.J 
Weed two to thre e t i mes d~pPnrling upon the weed 
si. tu a t ion. No banki n~ a f1.e r- pod set be cause thi s 
rni s cs the h e: ght. of the ddge bringing thc soi l 
too clase to the poJ or e ~ en at L imes touching 
Lhe pod re~;;ult jng in J o t.,; qunlit y seed s . 

l! 8e 1Alsso or d11nl at. thrc E' litres of c o mmercial 
product pe r h 0 r t n rr . 

'fri.H l llav e ~ ho~oow that. weed control duri n g th e 
fir s t 30 da~' H ;, r so is ve r ~- C l Uc i. al in bean 
produc ti or: . üe~a y , ;: ¡_· ;_: ~ : J contro 1 nnt 1 l aftPr 
this t. J.me >-:0. e>ms tu I: P 1.t wasle of ti m~ sinc.c~ 

y i e 1 r! t•educ t. ion from we ed .::.ompe t i ti on after 
this time r ann o l be com ~en sa t p d for from the late 
~a·Nl in~. 

Ha r ve:-:; t. .i n m i d · ·m n r n \ n g • Po d s ha r v r-~ r s t. i n ¡;¡ too e a r 1 y 
in the rr.orn j ng are rat.h <'!r .,...,l fro m deN and ma~\r 

.rot. i f' no t p rop<"rl y dr· i ··· d. I f harvers tin~ ) 3 t oo 
lat ..- Ju rh ~:-' tia ;. , t.u <:: pod ...; d e h i. s c e {split. open) 
~as i ly r Psul LinM i~ l o ~ y i~ld f rom s c ~rl lo9s. 
The !:leeds a1·•· d t ff.icult t.o p j c·l.: n f ter t.he pod s 
l"tav r- ~ h~ i ter.;ri . 

S r> nh; m~;1 n i. for pl :t nr i.nq a r e b f't t ~?r s h P lled by 
hand <-:O a s t. 1) prt've ot sp li1:ti n~ ,,, h ~- n th~ podarE' 
h i t.. or. flog l!, ed \.:Ílh s:. i c ks. S(' "'d r c::;ultjng from 
~u c.: h '-' l1t>J l j n ~ p r r•c r-durt:> II SUall ~· hli','e crucked 
coat- :. , ami l:;<; lll (c'l.imcs sp li t coly l edon that Jead 
t o lo::;~ o f S t'•"' d \: i <Ü l l 11 t ~· . 

SPr·.! hlCRll t fo ¡· f 0od can b e she 1J .-~ d mt" c hnn ica lly 
1. ith :u1 í-\Pl) r o pr·ia le s h ..-. lJ (~ t· d ri. \' <:> n l: y tra ctor or 
m<Htlt a t 1 :-. C) l-J*' r nte c:L '"' h (~ r~ ~:: heJ.d n ll: i s hy hand c..r 
ld L h u s hc: ll v r. s h e llin)!t i::~ s 'implif.i e rl b;\· f i rst 
of ~ 11 dt ~ iw.; l. b e pod s i n t h c :-;u r. . r o d s so 



Beans <->! '· "" ' . , ·' , , .... "· ' ·' t-- :' \,.;::::vil:; •."ven befor(' 
they 1-1re h11r\ '·' :•L• , ¡ ~· :.,;; ~· : :ia.lJ v } f ha.r,: r·stir.g is 
d( l;>yc~d.'lhet' (•forc , pr,) rc-r stt-. r'1~' ' after shellinll! 
is rathE'r jmpn r :.~ :1 , tt . ;.!.~,· r.~·t.!?ltJC du~t at th~ 

ratf• of 115-i~l)~ ¡_¡r-n 1{)'1k~ of !:)ean :~nd sorted 
SPeds . F o 1 .·d<ti\11 ''"' . ; \..;.· in <-'<-<nc fcr ~ecd 
(p l l'ttll . trl~ ) hf · Hn ~~ r ·:1)"¡ 1 .. st ,. red in :J.Sh , tobat:C.:O 
d u •; 1 o r 11 sE> <-o o k 1 n ~ o i J :.~u e h a :~ e o., o ( i f t he r ,~ 
i ~> <•nough to ;->¡;-t: ·c fr n u cnok Ln~ ) . H.ub the oi 1 on 
the SPPd f.horoll'{i-J} y q ,..; 1 n~ 11bout 200-250 ce per 
l OOk~ o f <;eed. 

~ti:--~Pd cropping, ~hi•+, i!; the !;~ISl<'ID of ~row j ng 2 or 
mo1·e- crops on th ·? s a111 •· p.ir' ce of 1and during t .hi:! 
sarnc c'!·opp1r•¡,; <-H·;·. son , i ~; the C·:>r.•mnnest. syst~m af 
gro\vin~ bc .<nts in HnJ<l,, i <::> spc.?ciaJ.1y by thE> smnll 
fa r m(' r 1> h o p ro d 11 e ""' !'- t }. e bu l 1~ ü f t h (' e ro p i n t h r 
CCJu ntr~' . 'l hj · ~ .\' ~ ~' r.~ :': r·l,~ T'H ('t.t· riBed bv· intens) Ye 
l<tnd U S f! l:l. l ¡ Cj 0\h>.Jml · .. ~:, li : ;r, r; f '-¡ ('"'rC:t::' r~"'-':Ollrces. I'L 
L~ ll e t ., r. : · : r:; i t i v t> u i .t , 1 a p h ~ z a r d s y s tt: m a s i. t ~o: ¡ • ~~ 

once thull ~ h ~. r·atlt .'- r· ! h •· 'H'r.·r, rwmi.c m~nngcment. or 
cr·op:=- ,¿r-o\" fl in mt~ed ~.; L ;¡nd .ts mu c h more cnmp.tc.x 
t.ha:1 tt.at nf ·"".l IIIO!l "t'r' 1¡>. f ';(['ffi('1'S (;..ver tlt<• years nave 
n·a) i ~.,eJ thA. t. \\h ¡ lE' -+ . h •" y i e 1 d of a rnir:o1· e rop in 
the l:l.i-..t.ure mi ~h· b e t r-•.U!' i:) rLThc tot.'\1. !->eed yicld 
o f a 1 1 e ro p s a r· e· t 1 !:-\ 1 t t ! : y 11 n ·a t. e: r lb a n "'he n t he 
cr(•p·.; h ::1d ~ ~ ,.. ·~ ··~· · -~:· !'\rl. Thi.::; may 
e-~~ p] E.l. i. n ;, h ~ t h 1 :-. ,_. ~ e ~ p ¡ i 1, .¿ s y .,.; t '· r¡¡ í s s Li.ll ~~o 

p0pn'Hr am<•Hg th!.' :~ :tu.! .ih :)ld. ::'J'!", d<::spite t.he fact 
that res('él!'ch h ·•.':> !"'O~ Ió."E' Hi t · ~·tt.c··d '; f!.nt·ts on the 
~t ·ov.· ;ng ,)f crop~~ i JJ !• t!r ~: r·aLiF~ ,-- Lhun in mi.xed 
~- :. rt n ( 1 s . 

[J\vnt·í' beans c~<n b~ pir .• uLr·rl r .n tht? same ridge wilh 
ma i ~e . lf muizt> j !'; plant."'ri ' •"l r · 'id~es v:hi c b .'l.re ~lc.:m 
::\ p a r t :.\ t1 d t he r f~ tn· (' t . h re <> m a .i z (·· p l a n t . E pe r s t. a L J o n 
wh<'r f:> thf~ ~lations ar E- !:llcm apuJ· t: ·it lS posslhle 
to plant Lwo l-.'f.'~.tr. rcnv !:; or¡ Lhe l3 ~i.me ¡·idge a :-:~ thP 
m:.1izc. Th•· p.lrult \ni.{ popH!at 1on, the snncin~ l'l nd the 
r~r-rs·n~f.11 ! F: r•t is th c ;.;;:t J \ (.' ;;_ :; d(· S• ' J: jbed aboYe for :-1 
pHrt crop of hean $ . hh(' l' '~ m~1. 1 Z P b ~1 s bePn p]ant!>d 
vn t.h c flat., it ü -: p(•: . !.:ild.e: to p .1 ant hf' ~ns i.n 
b0 t .h'f.'Cri l hr t \.JO ro~:s e) r 11\ i t; Z f>. H(• r.-\ lH!t\08 should be 
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p lant pd a ~out 5-6m apart in a s i n ~ le row betwe~n 
t\-IO mn izP t·o ws. 

The s P c an al so be plante d on the same ridge a 
maize . Jf t h~ r~ arr Lhree ma ize plants/station, 
p )ant fou r to s i x b e an seed o n the same station as 
the ma ize c rop. This i s designed to ensure that the 
b e an s c an be trained on the maize plants. 

Tf mBize ar~ plant~ct a l one p l ant per station, 
p lant two to three bedn seeds o n the same s tation 
a s thc mai z e plant . Again, the beans should be 
trained o n the maize plant. You will note that we 
are f e we r bean plunts/s tation than would be 
•>xpe C' t e d. The reas on i s that increase plant 
c ompe tition and th~refore reduce maize yield. 

h' plo.nt.in~S eithf"r dto~arf of c l.imbing b~ans with 
mai z e on t he samc ridge . no udditional fertilizer 
is ne eded for the bean crop. Both crops use the 
s ame type; and the rnte of fertilizer, no 
nrlditi onal land is required. 

Al sw not e that. thf> bcan y ield whe n pJ anted together 
with maj ze will b e about 15-50% lowe r than would be 
e xpected whe n bc an s ~re gro~n as a pure crop. This 
s h o u]d b e bo ~ne in mind. However, as long as the 
y ie ld o f mai ze remains the ~ame the bean is a b o nue 
c r o p. 

1 n arca~ l'het·(> ftuf'- CilrNi o r burley toba.c co is dry 
plante d eRr1y , 1 t i s possi blc to grow a crop of 
d-.·arf b~ans a f tE-> r- the Lo bacco ste·ms ha veo been 
uproo t e d,pro v ide d 1 h~ re wilJ be e~ou~h rainfall for 
a r c aso n a bl e y i Pld of a b e an crop.Where the basal 
f r· rt i 1 i ze r h~t s ber~ n bnnde d for the t. o hace o crop, the 
r :idge!;; o n wh lch th e Lo bacco were g r o wing c an be 
buil t u p a nd bean ~ p l nn led a A de~c ribed abov~ for a 
pu r•o Rt a nd of d~· ar f be a11 s . The r e may be no need to 
a pply a ddili o nal ferl i l i zer. 

Wh~re f e rtil ize r has bce n local ized,i.e. where the 
f p r t i l ize r has b een nppli Pd using dollop me t hod both 
fo ·· lhe bas al and the side d ress ing of nitrogen, 
th ·~ n plant Lh e bef\ns o n t h c s.<tme s t".ation as ,,,rherfl 
t.h ;' to ba.cc;-o pl a.n t wa s .Of c ou rse , it will be 
nt~ ees s ary t o l oo s e n th ~:.~ so j_) ·~ r ound t h P- s tat i on and 
we e d 1- h~· e n ti t·e f le l d b e f a r e p l a nt i n g .In thi s 
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si tu a t ion abo u t 4-5 b e an sec·ds can be planted per 
station about 4 5 -55cm a p •1 rt. uP.pe-ndi n~ upon the type 
of tobacco . l t should h e nalc d, howevP.r, Lhat there 
might be ne matode altacklng the bean c rop following 
the tobacco crop.Th~ degree to whi c h ~he bean yield 
,.;ill b e r P fh rrd "< · 1 •!l b l < c r o pping system is 
belng i nve sti~ated. 

Excepting in areas wher·e the r e i ~ prolonged rainfal. l 
or where thA planting i s a fter tobacco since 
climbing heans take lon~~r time to mature than the 
dwarf type wilh respect to lhe qualit.y of seeds, 
ob~ervat ion have :,;hown that h il!'thcr qual i t y see<.l~ a1·e 
produced af' t.er a tobacC' n e rop tn a tu re s u nder drier 
we rither and Jess diseas€' rE'suJ. Lit1g frum water and 
~oi l splashing on pod s . 

TheJe are a bout 16 irrigated settlemPnt sc hemes in 
Mal aw i occup~· j nq about. 114 7 h e e tares; ::md the r e i s 
furth~r planned expansion of 64,000 hectares. Some of 
thebe schemes have no faci l iti~s or irri~ation 
dur i ng the dry sef\son und so onl y orh crop of rice H ; 
proc~uc.ed . Re s u 1 Ls o f tr j a L.; h~\' ~ s h oHt• tha.t beans can 
be grown on some of these s ch~mes successfully on 
residual mois t ure . ~elow are tE>ntative recommendations 
for ~rowing ben.ns ns a rola t i onul c rop under re:'!!idual 
moi slure between two rice crops. 

Thi s s~ems to be the mo~t c rucial aR p ect of growi.ng 
beans on r esidual mui~turc . A l ~e r r icP harvest, the lnnd 
should be ploughed or dug up ~ith hoe and soil clods 
broke n into n good seedbed. The land should be allowed 
to "rest" f or about 7-10 days bf>fore planting. At this 
time molsture cantenl wilJ no t be too h igh for seed 
germ i. nation. Plant on flat. 

Tht~ var·ieti.es re c ommended for ruin-fed crop can also be 
used . If planting is late . only the dwarf varieties tha~ 
have a shorthcr growing period should be plhnted. 
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40-50 Kg/ha 

33- ·1- 5 Kg¡ ha 

Thí R seed rate í.s ha.lf what js r E>comended for rainfed 
crop becausc there is ne c-d to reduce competition for 
moi s ture . 

Pltlnt al such a tinte that be a n crop cnn bP. har-vested 
befo r e it i s time t o prepart land for the subsequent 
rie•" cr-op. i\n~t..ime frnm the middle of the of Hay to 
the mj dd] t.:! of June is rec ommendE"d. 

Tn 1.he ab ~.;enc(~ ()f ~o il t .est rt<> s ults, the follo1--·ing 
reccmmendations can be used . 

1 . J~. t!Hed 20-2u-U o; :.:J:~l:O (N:P~íJ5 :K201 l:k•ans arP. 
poor ni tro~PU fi xel·s and so ma:v not meet. th«:"ir own 
r.it·. rogen n e Pds fl ·om fixalion. 

8and fertil izers in ~roon·s and pj a nt. about. l Ocm away 
f r om the fer1 j l. .L '-'·"~ r ~> ;H;O. 

4. 1 i me o f IU2..ll,U.Qfl.tiorL_ 
Apply before or at plant i n~. 

1-'la.nt. o n flat. with rows 4 5cm 11.pa r t lit. 20cm between 
pla~ts on the r o w. Thi s will gi v e about 111,000 
plant~/h• · whi c h is about half what ts recommended f ct: 
rai .1 - fed crov. The reduct i on in t. h e pJ ant populat ion to 
r·ed le~:- ClH!\PC' t· í t ion f o r m o i. s tu t'P. 

P l a n t. o n f 1 a t w i t h r o w· s 4 5 <~m a par· t a u el a t 3 O e m t; <' t w e en 
pJant s en thl? row. The populat'ion is half tha.t which is 



re e cm me nd<:,-l ! '-"H nt ir: - h .·d ...- r·op h•..! c: au ¿.,P. ther·e i s need tu 
avo1d cornprt itjon for rno i!:'~.U rt' . 

T h e re.~ommenrl¡:>i 1 "P<:: ,., ... , •· ~ f· -- ~· .,..r,.; n- f~cl crop . 1 t must· 
l){ notcd t hat t .hP .inc':<>dr-r:c~~ t.J t' rjj!';e~sc is v e r y mu ch 
rr~diiC ed whe n hPan f: fl r<~ r>J an t<"d o n re~ j dual 
mo istur~ . 'I'hts is pt· ob~.thly bec~use t. h~rf> is no 
wa. t. t< r !'!pll'l.sh i ng t be so i 1 on t... o t h1.~ p l ant. 

H . .lliSEQT. PEST& 

The most troublP:.:; c. me pests uf h.:>ans unde r irri~atíon 

a. re nphíds . .t\ ph ids ca.n b(' c o nt ro l J ed by spraying one 
of th<' f o ll ow ing :inse<:t i c.ides: 

1. Rogor 40% EC at 1.2ml/litre of water 
2. Diazinon 60% ~r al O. Bml/litre of water 
3. Malalh i un 50% EC al 1.9m1/ll t.rA o f water 
4 . Mc> lHt?.o n 70% WP at l.Og/li.tt"e of wa ter 

RerJmmPndation are a ~ f cr rain -fcd c rop. 

R~r· >mme n d:d .ion an~ .'..<S for· j ·ain-fed c r op . 

Thf" growing of mai ze and b~~-~.r· ~ on !"'(·s)duaJ mcisture 
is fe asible provid~d thc growing period •1f maize 
Cl't):) does not ; nL,·. r !.t-·r. ~ !', . . (- ¡,coduction . Where 
mai,,e and beat1 s ctHl he gro\.;¡¡ in assoc;iation! 
n~c ' mllle n d :=t ti ons f rJI· r·a i n - fe ·.i t· rop should be ttsed, 

L. li~F.D QUAL lTY 

l'><pl' r· lmf'n t.s ha·,· e s hown 1 hat high~r .-.{'laUty seeds are 
obt a i. ned from s ecds pt"oducPd under j rt· i ~a1. ion 
( residual moisttn·<·) tbnn T'l:l:ill-ted c t·op. The 

.., 

d j f f <:! t· e n e ~· i n q ua 1 i t y i s A tt r i b u1. e d t o t h e a b s ~ n e e 
of \. ' ~ter splashj ng soj 1 a n d pathogen o n tbe c rop and 
th~· rcl.s:ttively cooler coHd.iiion undcr whic h the crop 
i s , r·r·~· n whe re di SI? ase spread i s rnu C' h t"educed • 

IV. Illli 1 Q.l\_TEL) __ .QR.QP. 

neat : crop is twt irrig.•.lted in Ma1nHi. The crop is 
u o r r. a 1 J :-· g r o"' n un de r· r a j n - f ~ d ~o n d 1 L i o n a n d re> e E> n t t y 
:·ltlonpt.s hP.\, ~ been m.F.ld~ t -:) g r ow i t 11ndcr r e sidnal 
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rnoisture followiníl ~~ ri C" <• c r op. Hc•t.:ever , because of 
thc n~~e d to di V'' n.: i f:,.- e rop prnd u ·..: L ion, beans rnay serve 
as a shn rt S(·asoned "w i ntered" r ota t ional crop betwe~n 
Ltw LHo rice crr.Jpf; . Effort.s we re made a fcw Y€'ars agoto 
e n c<.mrag f' ~mal l -hold 'i' r s t o ':( row b e ans under irrigation 
a t t.he British It· rigat.. ~:·d H.lc ~ Projcct. now D~.:angwa Sugar 
Corpor·ation. 

Results of expr:rimPnts conduC'ted a. t Bunda college, 
Kas l nthula Agri c ult.ncal Researc h Station , Hakhanga 
Ag r ien l tura) Reseavc h Stat ion anri a t Dornas i shO"-' 
promi sing resul ts but H • .~.ter mnnag0ment, is still a 
problem. 

A. LA~D PREPA8ATIQ~ 

Th~ r ic<=> c r·op dtH' i ng the n ormal croppi ng season shouJ d 
be ploughcd or dug up with hoes about the end of April 
to the mJ ddle of Hay when th~ r ice ~ rop has been 
har ·i e :-,; tt~d . 

Beao s can be plant.ed o n rid ges, beds Ot' on flat 
depPndin~ on Lhe i r r igation fa~ilitiPs, soil type 
and planting tP c hnique . If flood irrigation is 
usel, ridges should bP 60 -9 1 apart, preferably 9lcm 
ap~ rt . Rld~es c loqp r thn n ROcm jncrease lodging 
proolem becnuse of erosion. [f spt·i.nkler 
irt'igation wjl l t e us~d , plan t ing can be done on 
fla ': wit.h 45cm bet.ween rows. On medium textured beans 
can hP grown o n co r r ugated r i dges. 

See rr~commeuded dwarf var iet j es under i rri ga.t ion . 
Clira l.v~rs arli' T' C> !- r<"'(' r' m"'"'" ' L -r' 11" "~nse> of r e duction of 
yie J d hnd quality Aince thP puds will be resting on wet 
so:i. .' . 

l Oü- 12 0 1-~G/HA 

The ~bovR r ecornruendat i onR are for t he dwarf 
varietJes list.ed abovP. The seed rale i s higher 
undt:r· ir riQ;a.t io n than unde1· r ain - fed co ndition 
lH'c.tnlse b y i ncrc as j ng t!Je ~ ee· d r ate, pl ant 
popuJation c.ln be jnc r eased to tn k €' advant.a~e of 
lhP nvai l~hle moistur~ and hence increase seed 
:'- i (" ] rl • 
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flenn ru~t j g c.i\u.<.;ed by a fungus lJJ:'.<¿ff)X.f.f"-!? __ @.penct.!-: 
~-t.!J~.1~.Hs __ "_ Thís usually infc-ct 1t" nvt-s Rnd pods an<.l 
h a rdl.y st.ems. Symptoms whíte sli~ht. ly raised spot. 
ThPse spols latPr dcvelop as br0wn raiscd pustules 
w:i Lh a !'1 n!f. ,-, r · . , i · .!_ ·.;~md the pustules. 
Laler th~ entir(' leaf may tu t· n ye .llow. than brown 
and f~l1:5 o ff frnn, Lhe pltHtt. Cánning bean variet.ies 
an: mnre su o,.;ceptl b)e thru1 most dr~' bean varieties. 

1-lu~t. C<ln be cnn trnllPrl hy (hl~Ung plé\nts f\t 7-10 
dnys interval with sulphur. Daconil, Dithane M-22, 
Haneb, P1a.nlvll.x or ~1aw;oneb can be used. 

T~c fungus is not seed-horne so. c hemi cal seed co~trol 
h :.:~.s no vaJ;te. CulturnJ c.ontrol measur-es ) nclude the 
use nf crop r r•t.ation and rnmnvi-11 o f infected plannt. 
ntrlt~ri al from fielrl, r~duce infection especially 
d t l r in~ pr~- f 1 owE'~r i ng to f l o\.;erj ng s tag~lS o f e rops 
d·'VE-1npment. 

Th ' :~ i s <"ause d by u fungu::. [Q.Llru~t9..1J.:.!.cl:n.UJL. 
l..üt9.~\.l!Jli.ª-.I1.l.!.!J.k. The or~auistn can infect leaves 1 

pop<.: and ~t.ems. LPn f s:-·111):>tom-.; arP u __. uall y brown 
lef· ion!-3 ;-don~ VGL II '=> l\i1d ,·:.:~r¡_J.~.· ts which are more 
conspi c nous on the loweY: than the upper leaf surface. 
Pous infe<..:t..il)n are s ttnk en les .i.ons brown to black in 
('o lour. Chemi r.a l con trol incl ude tbe use of Du-Ter, 
ZiPeh, Haneb ami benomyl. Ctt lluraJ co nt rol measures 
in c lude two or three years c rop rotation) the removal 
of infected d ebris and lhe u se of resi s tant 
va1 i.0.t.ies. 

s e · ~ f- e t. i o n o n ¡·a i n - f e d e r ,_, p . 

Th esP a\ tFH~k the crcp erratically and h Pnce 
d ifficult lo predict. Contrul measures i n clude thc 
US(! nf h!'l.it, [ól which are appl ied in the late afternoon 
n e a r t. h e p L '\ ;1 t. U :.;; €' b n. i t i n 1 he m i x t.q re ~'> f ~ 

1 , ú(ir· ~rmm€'s c f !; A.w d.u<-:t or mPI.ize f] our 
1 2 Ü t- '-~ Q f l(l u l a~; S P. S O 1' S ll h S l_. i t. \ 1 t e 
4 O ~ 1 .~, !IHTH.' s <.> f 1. r i eh l o r f o n 
Th~ rbov('• bait is nl so ~-ffect i ve ngnit1 s t c-;r.ickets 
and n• í l l i ped(!S . 
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'l'he c r or-• should b<" p1.A.~)t"'d l)etwf':¡.:·n mi d May and 
miú-JLm<~ ~ü(JOfS thf' 1 a!{cc:;h !re a nd a r e a s o f s imilar 
Wl~athcr; or C'V• ... n a s lat,,~ f\S thc cnd o f J uJ.y in 
the p lat,el\ 11 rl.rE'I-:B i•'hf'rP tr--rnnPrfi 1 UrC'B a r e Stil} lOW 
e ven :-l t. t lie t tsq Ol ..;t. ·'. t. ,;hou ld be noted that 
Cann ing b cans UI''~ muí..!, "lCl'C <;en~:i t, i v e to low 
tf-~ mpe r atu re t ha.h ·lr·y bf'>.u¡~; . 'l'h i. s shou J d be 
con s idered wh en dP~..: i <.Lin { •.ht." time t.o plant thc 
cnnning b e an s . 

E. P~RTILllEf! 

f 1 is advi snb lc t o trst ~od.::; befo r c applying 
f e rtil.izer. Howev er 1 whete t hi ~ i s not possible . 
Ge neral r2commenda t l on~ is ~i v e n b P low. 

20-20-0 (N-P20b-K?.O) P l u"'> Sulphate of Ammonia. 

Use 3 0 0 --4 00 hg /ha of 20 - 20 - 0 ( N-P2 05 -.K20) plus 1 50-
200kg/ha o f su] p~atc r f Hm monia 

Highcr r Btes nrP rccummcnde d f or beans under 
i r r it;:dcd Ln,.w ttnder r·nin-fed crop bec aus e under 
thü l att~> r' conditior1 t.' .. c' n s e of wate r is 
c ontro lled ~- i t.h re~ pect. to t im.ing and amount to 
the ~se and the ne~d tu ~xploit t he nvailability 
of wa·u~ r i.n o rclf" r Lo incrc-ase s e e d yield . 

p; ant a uou t 2 2 2,(':!)() :iOO-P'ln r t ant / h a . 'rhis i s 
.<h~ h :i eve d by p) a n ti n g t"o r · o•.:E; P""r rídg c . The top of 
t •l~" r ici ~ e i s f1 rt t(•n·~·.l h:-·: in b.~ tween both rows. 
The d is tanc e b e twPen pJan~~ i w nbout lOc m and 
7.5cm.Pl a nt o11e s erd p P.r s·.atjoll. F.il l g aps within 
s l"'ven d a y s fro m f:' UIE' rgf'nc <·. 

T' •) p btnt in~ of b ean s o n ''"ter 1 i ne 1 s n o t. 
r ·commc•d c d b f•ca u se w i t h f 1 uod ir ri g a t i on, most of 
¡ ·e ~oil t:> cndes .Th P rrostdt~ i n l"e r ious lodging 
p • o b lP.ms H i. t lt p od!::: 1 n nntd : l :d wa1 en i n t h e f u rrow. 
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The S1-lffi(3 popu1at.i.on tts for ridges. However,seeds 
s bott Ld be plantcd on rows 45cm aparl. \d "Lh spacíng 
of 3.5 tu 5 . 0cm beLwe~n plantR in row. Plant one 
se~d pe r s tc.t .. i u H. F .d l. ~ ·At--~" { suppl y) w i th in seven 
rlays Rfter e mc rge nce .If the crop is machine 
planted, c alibratP plantcr to deliver onc seed 
every 3 . 5 Lo 5.0cm. 

O. WATER MANAGE~ENT 

Wat,er mana~ement i.e. when and how much water to 
app)y is one of the most iropo~tant aspects of bean 
producUon under irriga.Uon. The field wher.e flood 
:irri~ation i G used should be furrowed uniformily so 
that water will not stand in the furrows a.nd they 
s hould be decp enouqh to prevent fJoodlng and to 
1- ee p pods 011t of thc wA.ter. 1'he bean plant is 
relatively shallow-rootnd and has Rn effective depth 
of water withdrawal of about 91cm. lt is, therefore , 
essenli~l that planting should starl w1th a full 
mois t.IH'e pr-o file. 

Two to three days before planting, fields should bo 
irrigated wi 1h aboul lOOmru of water. This is known as 
''pre-planting i.rrigR.t.íon". This is to E'nsure that 
thf:!r.e is t.o nol too much water around the seed at 
planting and seoding cmergence as beans cannot 
withstanc:l "wet feet". The first irri~a.t.ion after the 
pre -planting one should be a~plied before the plants 
a.~e under moisture str0ss,Too liberal and frequent 
il"rigation re!)ult. i n · ~v,.,r=·s~\v~ vPgP.tative growth 
and ~· ield reduct.ion.Proper irr.ig~tion management , 
t.hE>rP fo rf!, is to irrigntP jnfreqttl:'ntly. 

Tho numbcr o f i.rri~ations a.nd the amnunt of \.¡·a.ter 
ne eded al each irrigatlon depcnd partly on the 
~f,:UHH¡, ;tnd t h··· type and l:kpth of ~i!Oll and pa.rt)y on 
thv amount of organic mattt"r in the so1 1 and t .he 
slope of the l a nd. It has b~en sho~n that the r~tio 

uf evapotranspir~tion lo op~n-pan evaporation 
{f-t. /Eo) over th e l:ífe of the- r.rop is 0.72 w:.ith an 
E1/Eo ratjo of 0.91 about tJ.rct~ l'o'et·ks fr(Jm plantin~ 
"'h j e h e o 1 n .-::- .i d t~ s \\ i t h 1. he pe r :i o d o f 111 a --; J. m t un ~ r m m d 
covnr. \<lb(· r.-> I"VHporR-tion pun is a\·ai.l,ifdP, irrigat ion 
fl·."· lll"nC7l and t· ~-..1.< ' shoHld bP basr-d on Et/Eo fa.ctors. 



In th(' :) b s <·nc c- n f ir.fo rn1a t lo n o n the c-oosumptive 
\.;a l.l r n :~t? . j t· i s !'PcO r.lm(· nd€'d to i r rigate four ti mes 
jn <>.rl.: l .;t i o n t o t h c~ p rc- -nL·\ ntin ~ ir.rigati.o n of lOOmm 
wi.th ;¡ Q- 6 5 rn rn eac h t ime ~s fo llo to.· s : 

Pre-plun ; •rr ~, 

Two to Un·e~· weeks n f ter I• l an1. i ng, 
Begin ing of flowe r ing or j u st befare flowrin g, 
Begini n g of p r, d fil l in~ . a nd 
Be gining of pod maturet ion. 

Tht-> pre - pla rd. in ~ i rr i g f\ ti on :i. s t. o ensu re that the 
pltlllt s tarts with a fulJ moistur€' profile for rap id 
a n d u n i f o r m e m e l' ~e n ·:' e . ] r r :j g c-1 t .l o n a t t w o t o t h re e 
we ek r• afte r plant in~ i~ f o r adequet.e devel o pme nt 
h rlfo rc flow~rin~ . l r r ig :ttio n at the b eg1ning of 
flowerin~ or just befarA fl 0~e r ing increases the 
numb e r o f pods/plant . A good s u pply of wate r at the 
beg inn ing of of pod fi l l i ncreases the number of 
~eed ~/pod a nd sced weight . The l ast i rriga t ion is 
i ntended to ha s ten the f i l l ing and mutur i ty o f the 
~ast pods that wer P set . 

~xce ssive applications waEt~ water and i n s ome 
·; lace s may c a u se exces sívc· ve ¡;cet.oti ve g rowth, 
product ion of s f' c-oud ~n- _v s~!t o f fl o t.-ers that may 
p roduce ver·y .,;mall 01~ somt, ti mes seedle s s pods dela y 
r.-tu t uPit ~· Ein<l :-e d!l ce seed y i e ]d . At each irrigation 
' l me , wat e r shoulrl he a ll()wed t o run onl y a s lon~ 
as is ne cessary to wet the s oi l to cap ac i ty in yhe 
rQot zon e . I n fields of long rid~e s a nd where there 
i s not mu ~ h slope crops ri Jges s hould be made at 
C' on v injen t jr,terva)s. O i· . h ~ rwise the u pper end i s 
J l ke l y to he flooded be fore the l ower end is we t 
t:nough. 

3 . J .lJJ!.~Qf i rr í gH t _L<;w 

No d efi n lte t ime . Irr·i gtd. io n c an be do ne to fit with 
normal farm o perat jons. Howe v€'r, jrri~ating too 
e :). rly in the mornln g o r to0 lat e i n the e'\·ening 
w i ll lowe r soi .l tr:> mpera.ture whi c h could slol-1· the 
r~te of c r op ' s growth anJ developement. Higher see d 
q ·JP. li t.;.' a r e pro du c 0 d un d e rf ll o ci than sp r·i nkl er 
b ~causü of thP sp r cad of d i s e sse s pr e ad with the 
1 ·\! ter. 

b. Sprinl· l ~--- : - ,.. -!cr·:>-t--i.--~ 

'í ·w u se o f l"prinkl e~ i rrig .q,tio n h :1 s bec n r eportcd 
t., inc •·ease t he s p l·ead o f dl !:H~<H; Ps by Jr-oplet 
s p l a~h . On(' td tc· rnat. j V{-' o f o ·..:e r .:~ oming th(' probJ c m o f 



dtsE>a sr> sprt>ad r~· s td "!.l!:~ fro:n thr~ ' l 'H~ o f ~pr·in kl el' 
ís to in·i~at.<:· at nigh t if thi:.~ ,- a.n bt? fittE' d int.o 
t.h ·· rw~·m:1l fnr·min'{ orwr:.ll i()n, i.e:.v e-~ are ncrmal)y 
w<"t t\t ni~Sht ft·orn ÓP\·J &nd. o n r.·e thn J .. nq:~s are 
all n~eJ lo dr~ du ri ns t.he day 1 lh~ risk of dise~se 
spt' ('l\d cnn ~.~ r- ' · ' - ;.t ), .. n Rt night might 
SPPtn t o co ntr<1dict i ht re .'\so n for· not irrlgatin~S 

e<n·J~· in tlw mo nllng t lJ:' LH.~· in Lbe f'v~ni ng in thC> 
ca~~e o f fJond :i.n· i~ atjon . Th(' t.ime of sprinkl~r 
i r.-r ig a t i o n i s l••.1sed, ·.lwrP fo r c , o n a c hoic-e between 
di sPasB !:>prea.d and r·Pdu.~.-. ~Srot.,.t h rat.e 1>hi c h may 
pr·o !ont{ t. hP d un-ltion nf c;rop's 5 !'0\>.'1.h tdt ho ut 
f¡E'c-essar.·il~. r.an::;in~ rcdu(· t . .ion in seed yield and 
':1 Ulll. j t -:.·. 

l . Hhi :·.ect.rmi a r·oot rot is (;;\tJSed by a fungus 
13-hir~.Q..<~ t o tL~a 5f'l~ni. The symptQms o f t h P disease fn·e 
t·ed }¡;~sions o n tlw lmvf>r pD .r t. of th ,.,. st.e m and t h e 
roo t~. The plant h~'c:-.0mes chl o 1ot. ic and sb.m t e d. The 
patho ge n r nn be t ran~mit t.~J thro .. gh jrrigation 
w aL c~ r, ac;.·_i,;.!l~ ¡Ji s .• -- :la.i.llt.>.i..t·tl sc.:J(~t·otia o r. 
~¡.·or~s. and infcc:t.r>rl ~0r.ds. Th E> fun~us ma~: bE> 
inLe rwd.iy (Jr ~¡,:tt•rnalJ,\· seE>d l.H) J'J'H~.Contro l 

metlsures in c.: J.ude t h e use •')f fungic i dcs suc h o.s 
h enomyl , t h\ra.m, zi ne h. captan, v i.tava.x or busan. ThP 
11 B f-: o f <:u l Lura l con trol mt.? as •~ res i oc l ud c e r o p 
r·o Lation by p.l anting beun~ a f ter· m ;1 i 7 r~, ~heat or 
Jats . Av,,i df\n c:<.: of t:'Xt'P.S'li,·e mots t ure can also 
rt>du~e infE'c licHl and. ~>D r{~Rd. 

South<~rn hl i~hL al so kncw as c rr.;; w root or sc )e roti ll m 
··oot rvt 1s Gnused b~' a fun~ u s -~~~!_.g_.r..2..tJ~.m .LQJ fsii .. 
Pl ant sympt o ms appP.ar a!-'. darl<-brown wat.f-'r soaked 
1 e s s i o H s o n t h e s t ..,. ... m o r h :-.• p o e o t y l j u !~ t be 1 o w t he 
snjl line , Fo U ag(" s:!llpLotns eon :c::i s 'L of y P. llowirtg ()f 
leaves n nd defclia.Lion in the upper bran c h 1•·aYe~;::. 

Pod~ t.ha t t. o uch so i 1 may becomc- infec.-h.' d und rot . 

1 <' n t r 0 1 w i t h eh f."! micA 1 s i. r: e 1 u <i P t !-¡ P use o f PC N B 
i 1-' p n t ¿\ e; l ¡) o r e¡ 11 i t r 1') b t-• tJ :;: (-' n P. l d ¡ r () l d l. H I. 1 F • () r e A. p t a f o l . 
( u l tu:·:'\1 ~H·tH. i.1 c•:·s t.bat. CfHt t<.•dtH"e southe r n blight 
:rH.: lttde th c u se of rl !;~r>a~;P t-~,si~tant \'1\rieties, ,,·J.d•• 
¡lant sp~u· i, ;;S o r Ln f ollnw ma.i?.f-' or f:!or-ghu m with 
l-e;.1ns . 
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2 . .fJ~J.H! _ _f l.Y 

Bean fly or benn titem ma~~o t is ~auscd b v three specjes 
of 9PU.!.9J.!l::·j.~. Th:is :is the ma .ior })(.~st. of beans in ~1 alaw.i 
and heuvy i nf e stAt..ion ~~·nn res11lt in corupl~te loss of t hE> 
crop. 

Dama~€' by bean fl ~· ll:; cn.useri by thc larvae which 
lunnel witllin t.he piHnt tissue. 'l'tlis begins in the 
Jeuv~s Lhcn extrndM down the mid rub a nd into the 
steru, ThP i~r,~e pupate on the Rtem at ground l~vel 
1-dt.h blnck 1 <> hroh·n colou r ciga t·-shaped ptrpae . 
The:::;c invade thE' vasc ular bundl e and cnusi ng demage 
whi.ch re~trir·t. 1\\li'.I' if'rd. a11d ph•.)to s ynt.bn.t~ 

tran~locaLiotJ.Suscept. ibl í? plo.nt's lE><'\Yes turn yellow 
and plant di€..· ~:1 , rE!'3 isttwt. plant.':> prochtc e nerial 
roo t. ~ nbc~vf:• the would. Chemict~l c ontrol met.hods 
i rH .. l '~de t he u s P o f a i d r· i n ·l O% hi P a t t h f' r ate o f 2 8 
grammPs of ~ommercial proJuct per 405 Kilogrammes 
of S(' E'd hS dtt31 

'l'hese are· a prnblem especi a.l.ly if bC'!U1S r~ re grown 
a t ter n. pa~tur~ c 1·o p. 

Ct¡emical l!On t rc.d i n c luJ t= Lite use o f Ca r bofuran . 
l:-\nd prepara1i o n )s <'l ~u l tur:d c ont.ro J method . 

o~an~, especi allv cannin~ ~ ~nn variet i es, are rather 
St· r.sit.iv e t o lo~: s oiJ cc mpe rat ure>s (10-ll'iC) .Leaves of 
s 1 •;,.. e p t i L 1 e s Pe d l i n !.S s t. u r n y e .l. 1 o~ a n d fa ll o f f be f o re 
t~e fir s t trifoliate lenves ~me rgP , 

Susc~plJble c ulti \ars should be plantcd when the soiJ 
ter.!peraturf' ~~ h i~ hE>r than l:1C, 

S 11 n s e a 1 d o r .1 i g h t. i n j t1 r y m a ;v a f fe e t 1 P. a ve s , s 1. e rn s 
Ol' pod s . Thi:3 condJtion i~~ c an:·H~d }}_.,. int.ense by hf.' u t 
f >l.l owP.d b y high h11m Jd ty o nd r.lr;udy "'c~ ather . There 
:.11 !"lo ."'ppnar t. o h !? ~otnc ns:=;oc L tt ion \vi th h c avy 
¿.¡ :.J p ! i. 1.: a t. í. ') n o f f P r· l. i l i ;.~ ~ r . 

Ar f ec tc·d pl:-.tll! pa! 1 :-. show leBions whlch can be 
tn is t ni--et1 for bctcl. e r·L'l1 b.li~h1 . . 1-)ut ~,;u c h lesions 
h .tvc l iO l.>H t.: t (? rlal ~" Xudntes. l'herP are n o rf'S.i s ta.n t 
\.- 1 r·1 ei i•.~s . 
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l . Q\ 'F.:RAl.!, Qf?;J~(.;}"J\'.t; 

The national objective i s to achieve poLPntial 
:-· i.~-D f 11ll ~raü1 l.ec;u,n(~s i nc 1 uding heans (MOA, 
19RR/ 8 9). Opera•. i · ,,a l J •.• ,_;_ .. ,· ..:. él S l :~.id down by the 
mini~try Are:- al. t.o p rnmot e t.he bnlkin~ of 1mprovecl 
s eed; b\ . to promo t.e mixcd c-roppins< in a ll are as; 
e) . to < · ncour.~g (:' puro stand s ~J hf're 1and is sufficient; 
d). tu encoura.ge farrner c,; t o keE-P c no<l!i(h suppl ies for 
consnmf'tion; t"' l. to prom'ltr doubJe and /o r relay 
cro r•l.-in~ in ar·É'a~ with a long grow in~ season; and f). 
t o promo t e recommendcd c 11l t . u ~-~l pract ices. The 
sp~rjfic objectives of this proposal are:-

a i . To 1 n ¡ tj a'\~ e and de,·e 1 c:>p 1-t comprehens i ve seed 
mul1. ip1ic::~.tion and di s tribut1on scheme in Malawj; 

b). 1'o gcner·ate informat.ion abo ut. performance and 
.::tcce}.>t.abi.lity o f J.tnpro\ e d be~n ,-arieties under 
on-fa rm co ndition~ u s in~ minus-one desilnR; and lo 
~ Tw reH.s~ farmers' "l.W.ctrf:n ess of the jmprove d b e an 
;n ri ~t iP~ by us r of demon s lrat ion plots : 

e 1 . T o dE'' Ve l op f E-rt. i 1 i ze r r erommcnda t j o ns under 
nt,ti ?,t"/ h ea tt iu te>rc r o ppin~ sys t~rns ; 

d). To cx.pa nd art"as of he:-tn production by introducin~ 
\te ;.1f. toleran!. bean ~erwt~·pes int v Lolo>' l"r Shire anJ 
Lak c·s hore nr·~fl~ O J l'lalaw~; 

e\. To ~~reen b~an accessjon s for tol c rance to Beanfl;.· 
a nd B~an heetlc under field c onrl i tions a nd BruchJd 
undc r s t.or:::\.ge cond i t i o n ~ n. nd al ~o to se reen for 
re~-d s t an ce ! o ¡),n t h ra<:nobe ft.nd Angular lea fspot 
di se :ases of hcans to det e nui n e c he ;;~.per a.venues to 
inte-r\.e n t1on in an i. n1 . E~f.$rated pest mana~ement 
p rogram ; and 

f} . To suppo rt opera l. i 011~ t <·o~t ~ o f t he Nat ional Bean 
Programme. 

2 . Rli:Yl.'~~~ QF !-lEA~ . .!UtSJ:.A_HCI~ At:~ ~f~QPL:CTJ.Qt-i IN MA!,J.ili.I. 
fn Maln•..r.i. b <:< ans ! f~.l1!l~rni u_;;; V!!...U~r:L?- L.) are an 

important f oorl. lel!{umc b ec:1.us e ti.('~· form the basis of 
t. h e prot.ein cnrtl} . .>onent t..)f d.l ~· ts inasmuch as t.h~y are 
commoul y con::.;umed "i t.h D $) mf.!. HeAns are n.'tqo tht> 
commone5t. crop f<>n!!d ~ro-¡.,•i n~ ~ith ntai z<>~ <Ze.? ~ L.), 
sn r~hum (S_Qr!Ll1.v.m ~ic..nlQl: l .), and cnssa\' <i (Mp.ni.h_q_t. 
.I.J_ti t UH.ÜllJfl i... ) . Res' arch on ht:.-\nf.:; in Ma law1 is the 
mandn.tP of th E- Natíona'! Bc·:~ n Pro¡;ramme Jocated j n the 
Crop Prnd•1ct.1oH De partme>nt ,,f Hundn CollA~e of 
,\~r i 1·.q\ t~ 1 ·r · ~' \..:~th i.n t h·~ Cn~vet·sity of Mulalvi . This 
!\~ti ·· tt.'l.J B•·:u, Pc<>otrammr: ""ü!:i irlit.iated in 1969 with two 
nh .; •·• 1l'-'~:s, v1z : ;_;) , 1 u prorluce \rtrif··t.i.es that are hi g h 
y·í 0 l · lin~ 1 di:-;e~t~·,~ 1"("sj:::tant, 1n ~~0c~1. PAS t toleran t and 
aC" c e ; !;1b l o Lo consum er:.:; . a nd hl. 'Jo conrt•:ct tr i nls both 
undt." ' r aí nf~d t.~.nd irrignted , . . -. ¡Jdittnr.s so <\ S t .o proYide 
n=·cortmelHLÜ l '' O ~> f o t· f h 0 p rodu r:t IL)0 of be~.tn :-· . nnrjnst 
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that". first year loca] benn tYpE"'~ 'v.:~r•: t'01 J~cted from 
a.Jl parts of thP co,wtry. !'his f o[·m,-.d t.he basis of Oll~ 
National BPan Germplasm as thP sourcP of mRtPri~ls for 
brecd inq; ¡•rof;(rnmmes. The RPsearch and i:'ubl j c at l onB 

Commi 1. te e o f the Un i ve rs j t. y prov ideoi som~: 1 imi ted 
fund i ng t o Lh<" Nat iona l Bea11 Prog r:-amme, Resul ts of the 
first decade of t.hv pt· ~,.,¡· ,•.illlltt.: J.ncluded: at. Germplasm 
e v a l11 n. t.. i o n a n d t. h e r «=> 1 P as e o f s i "; \' a r j ~" t. i "-' s , v i z : 
Nasakn. (253/1) , SupelPked\-.'<'1 (Gú0/1 i, Bwenzllawana 
(3731, Kamts1lo !499/1 ), Kun~n.ma (97/1 ), and Namajen~o 
(3361. The fi~st fou r are dwarf and the last two are 
of climbin~ growlh habit. Thcse werP released ~o the 
Nal.ion~l St:>ed C'omptlny of H~l€~wi. lNSCMl in 1978 for 
mult.ipli.cut ion and marketjng . 

Olher rcsult~ C'Ulminatcd 1n the folJowing 
recommn ndali ons : a) . Beans should be planted at s uch K 

Lim'' that thcy an" htl.rvested at thr begi.nnjng of the 
d n• srason; b l. Br1ans s h ould b\~ pi Rnted on ridges 
spn.c.:f"d 0.9 m apart in t.wo row<:; 120-30 rm a}!art) per 
r· i .d~0 and lO cm apart a.l ~.'n~ tl1'1 J"üh' to a e h ieve opt i mum 
tllart populat.ion~; e}. [•ert . iJjzer mixture 20:20:0 
~ho11ld DP I:I.}J}Jlied at a r·atE. of 200-100 kg/ha depend1n~ 
(In t he tHJt.rier,t status of t he soi1. 

H0\\t-'V~ r, th'~ H.~S t-'<'lr~h nnri P u bli.cations Comm:i.ttee 
cou 1 rl no ) r~nger support th i s on-~o 1 ng research. 
For1:unn Lr-l y , in 1 ~82 ou r Natj onal l3ea.n Pro~ramme joined 
bund:o: w.i th H:i.chj gar1 St.at<' Uni vcrs:i ty on a Bean/Cowpf'a 
Colla borativP Resee rr· h Support Projecl. The first 
phasc of t.hia project almcu at. quantjf:">·i ng the- ~enPti ':: 

divet·si L~· that currcntly ~xist.s in the Hal~wian hean 
germ¡;la~~m , its gE>neration, n.n.d how it ís mninlained 
either biologically o r soc io-economically. During 198-~ 
a n~w beRn collection was condu cted. Now there are 
aho11 L 4, O() t) a.ccessicns i. n the ~ermpla.sm bank at Bunda. 
F.xp~r.iruent. ··: ~: hol,•ed t.l<tt.t _g.;>nel.i.c: diversity was largt:> 
betw~on locnLjons th~n w=t ~i" f~ rw ~ although bean 
ro} ü · •rr-;, shn~ p:::¡ or stz:cs mny have differed (M art.i n and 
.\d.•HJH, i(W7a! . And ! ht' s mali a mounL of outcros8 ing 
i J(\% ) that. occur·s in b&:>,m population~ genera.ted a 
myr i ·td uf LeA n t.ypt· s tha t hc<J. rl var:·· i n15 e o lo u rs , shapes. 
s:t n d ·; i 7. e s 1 ~~ ::1 1· t 1 n t:l. n d A d u m ~ , 1 !) 8 7 h } . 5o e i o - e e o no m i c. 
da L¡¡ s u.g gE" :~ h:~d U1,ü ,..¡,_., 1 i b~ rate mi x i nt! by ff\rmers oc en re; 
asan instlr'anr::P poJ ic;-: [{~?.. h~ st_ chan~ln~ C2'cologica.l ( nnd 
ma.yb~ · b.i.olo~i.cal) var·iau l es in t.~·~c fic• lrl and in stvPl"\ l' 
n nd cookin~ qHnlity and cu1iul'lr~· attrdJutes (Ferguson. 
1987: BarnJ.:•s - McC<1 n n'=" ·¡l, 1989 ). Other t·c~ ult.s indi caled 
t.lwt bean mixturE> s ha.ve mot·e YlP-ld s labi l it ~· than mo s t 
pure gcnotype~ (A~c h, 198tl. 

T n 1 qP,H the Bean/f'nh'pf'!a •:R:-:P f'rojec t. was extend>' •l 
fo r .. notll(· l· three {3) :\' ear~ . Thc ne\v a nd second vhas0 
of li1e pro,iec- 1 iH nimed aL bc l.p .inl{ ~la]n.r:i devf'lop 
imprnved var.l Pttcs. S np-¡... u1·L ·is 11. ive11 to g(:rmplasm 
•. ~val! : at io n fox' ph~· ::.icr.d otd b;c,j0~ic.: llf st ress~s and 
~.ons1.rajn ts. Thí e; prn .ir>( t nl so :ti!Tl~ nt. understandin&! 



.:..'U 

the c o-exi s t c n ca o f di s~ a ~ e pa~ho ~ens o f Anthrac nose 
( ~nJ.l~J,~;ü.r :ü;.h.!Jm Li nsJ..t; mq_t._b i ~~n4u1 l :\nd An~ular 1 eafspot 
{ Ph~c, j._~-ªr.:i0_P~is gr_j_s<~Qlª i w i. t hJ. n e j ther Lh e s mal.l- an<1 
inr~c· -s t't:> ded b~H.ln Lyp~ s or rni.x-t.ux·e s of tbe sc. This · 
~r; ill hel p bo t h t. he iJ . S. and Ma J.<t \v i. fo rmu .La te a str1:l. tc,t'i 
for development o f dise-a s~ - r-esi.stan t b e an v~rieties. 

Smu l!sc h Je a g r lCU lcu r a J producti o n has been the 
ma i n s 1 a.y of t h e Mnl~\o."ian economy over the pa.st, as 
e v j dcnce d by i ts app t·o x . 50 % <' On L t· i but ion to GDP in 
t :JS 5 ~EPD, 1 ~~86í 87), and t.hi s may remain so for sorne 
years lu come. Quantiti e s 0 f bean p roduc ti o n are 
diffi c u lt to cstimate h ccause mu c h of the crop i s 
consumed o n -fnrm. However , apart from groundnut, whi ch 
i.s I'e S?;ard ed a s a cash ] egume c r op, bean s provide the 
cou~t ry with sorne foreign exch~nge whi ~h in 1983 was 
es timate d MK mill ion 9.6 4 3 ( NSO i 1986). ADHARC are t he 
ma. j o r· €· :q .. 1ort c r of bo~·. h dry and bs.h.e d beans whereas Ra.b 
ProcPssors and Shles Servi c e s a lso partic ipate in 
expc-rting dr,v lHo~ Ans. Tot a J produc1~ ·í.on of pulses was 
est i mat.ed at 60.806 t o nnes in 19 88 { T h e S mn llholder 
Cro~ Es Limate s Committeel . In Lha t yen r a bout 7,600 
tonce 8 worl h about MK million 3.2 of pu lses were 
pu rcha.sed hy ADI'1A!?C ( ADHARC , 1989) . In 198:¿/83 an 
es l. i 111at e d 11 4 , 000 h u wa s u~crl f o r bean produc t ion as 
c ompare d Lo 1:35,000 ha fo r ~ roundnut. s in t ·hat same 
season (Mwand~mere, 1 9861 . 

Si ne ~ p uls r s are a che ap but impo rtant source of 
prot.e in , ~overnment !Üm s at j nrr~as i ng p r odu ction 
f or locul ~~ons t~ rnpt i o n t o .imp r·ov f' nu 't ritiona l statu s. 
The 1v e rage y je l ct s of b e ans a re 200 kg / ha nnd 60 0 
kg/h i in intPrc .roppjng M• d pure stands, respectively. 
'l'he \ational a.im i.s jml'r-ovemer. t o f t1.v e rage yit3ld t o 
J , 50') k s.; ; h .l unrk·- p~ - '"'~ .: ~ ··· :· : · r·r-d 500 k~/ha in 
in te rc r-o ppi n~ . Yie l tl jmp r o v e ment t.ownrds potential 
yjc }. d 1J l' <.Hi'l<::t i on can b r. ttch ic•v e d th rough improveme n t of 
Vl\ 't'Í <~t. ies a nd use of r e commended c ul t u ra l prac.ticel'1. 
Govt'i ' nment ~.;tr·ategy inc lud~ s f' Xplo itation of t he 
po t,P rlt.. i. lll 1•f a.gro 0c- oJ.ug i c a. l l~' s u i !.a b J e area s for: 
vtn·i o us vari c·Lies and pcomot.lon of a ¡.>propr jat e f armi lig 
s:vs tAms. 

~~ a Nntio nal Pro grnmmP wc a re obli ~ated to deal 
with nation al needs. \Jnforcunu.tely, Jonors of ten fund 
.initi aL i-v~s t hat ar<-' C.Jf mo r e importanr·e t o t h e ir 
na tl c n al or re ~ional nP c ds which may s omet i mes b e 
unre.l atrtd ln thP. h usl c ountry'~ needs. For the Food 
Le g u n c Pt-n,i<- c l ;..·e h~ave i d ent· ifie.d are l:ls of reseu.rch 
t. h a t ~tr· e •:: u r 're n t .l y n o t . fu n d e• d bu t. t. h e y are ·.- i t n. 1 t o t. h P 

cs t abl i~hmt~n t cf a vú1bl (~ b E"an p r oduct ion sys't e m in 



Hat~n• i. The Tit.l0 Xll Be;:\n /C~nvpe <l'CH Sl:' l.1ro.iect 
s uppo1· t:=- p,·alu8t.i•) l• of g- e rmpl l)sm t o st r E> n ~ t.h en v A.r:i etlll 
de\'elopmcnt . . Jt. c.ds o funds ~·esearch on t.he 
e o - e>: i s t e n e e" (' 1 d ·í se as e p n t h o~,. n s t.¡ i t. h l i'i ; g e- o r 
sma 11-s~c d t ;.·pe::- . SADI.C/C l ,\ T Re~ i a nal Bcan Prol';ramme 
i s pn>\' i.d.tng l i toi t.Ni snpn• •r-t- to t h P rPgional 
sub-:prv j P c- t~ on scr~e nin'O! f o r dro11~ht t o l eranr.e, 
se r <> p 1 t i n ¡g ro r .:¡, n g u 1 a r 1 e a f s p o t. r P ~~ j ~; t a n e e , a n d 
s c- rPening for nit. ro~en fi x aticn :in heans. GlARA 
( 1 s ra.r>l) 1s pro,· idin~ rH.idit)onnl support in screeni n~ 
for dr·01 1~ ht t. n lc·r:anc ~:-~ ill beans. S .\RCCUS is prcviding 
limitf' d support for our part.icipat.ion in the Southern 
A fri. ccHl !-lP J;S i 0nal Hcan Jmprovl. meni Nnr~c r·ies { SARBEIN), 
rllrtding reqUP.::;lt' J for thi s pt'opo :::a) pt~ovides for 
consolidat ion or re ~ea.rch efforts t. o bette r a ddress 
problems of the Halawian s mal lscale farmer and this 
projr·c t will, tht:!rcfore , play a central rol(' in the 
Ma lawi NRt ional Dcan Progr~mme. 

Re arll:; hn.ve bec n uudcr the s ma.ll s 0 1.tle a~:ricul tura.l 
~r od.;c tion in Mai Hw i f o r a 1 ittl e over 300 year s . ~io~: t 
of th ~ heans proM uced are l~ndraces t ha.l h~ve bc c n 
adapt .: ci, aft.er jntr oduction main ly frp m the And e an 
c(•nt "'•-· of or i. ~ in, by ' he PortuguPse nd th e SpR.n iaro , 
i-nt.o '"'ha t. i ·-. now 1 efer-rcd l·· i1S .'\ cen t re o f 
dompsti r atior\ (Eastern Africa ). Unfortunately, active 
be a n r~~e 1.1.r. c h :in the c ountry start.fHi only ;¿0 years ago 
and Juring that time some of the local landraces wore 
rP].f'>¡scd ~~ varieties. This wa~ about t e n years ago 
but. . h o se varietiPS c an now hardly be found in farmers' 
fieJ..h ;. The main theme of t h 1s proposld.l is t he 
qucs t i on, 'Wh v- has there beers ver~ Uttle adoption of 
the v ari c ties reJ eased t~n years a~o ? ' This pro posal 
addrPS'H~s ~u- <.;;;t;., LLaL rna .• ~, .- ~·;t u ~J. J ly p rov .ide 
fa r-r-c¡¡chi n~ so1 uti ons so tha.t the rel e -'\S <:.'d var:ieties 
ca n ipre a d among bean far mer s if not obtain info rmation 
whi. cil wi.J J h e lp pr<"vent Ctl.r)íer probh:ms as t h e 
Pro~r·amme peodures newc r high y..i.eldjng" and djsef\se a nd 
pe s t t· e s 1 s t a n t v a r j ~ t , i e ~~ . 

Th~'> sin<'\.ll-s(·ale farm~ r j s rcspon~:>iblc f o r bean 
produc t. l o n a s , .. :e ll ~s i t s consumpt ion F.trtd so wi j 1 ful l7-· 
parti< ipata i n the propo~ed on- f arm r0~earch. 
Gover·nmc~ nt p e rsonn e1 in c}csr~ t o uch with lhe farmer arP 
thf' Pepart rncnl of Aqr.icul Lurc ( DOA l f':x tensjoni s t s . 
'l'hi s p rn jf.' c t. ~dllt thP-re fo r<~, fo rm c.l ()se liaiso n wit h 
that d•.:!f>artn:enL í.n ;¡_l} i.tl:' Aqri c ult.u raJ DeYe lop ment 
D iv1~ ions. T hc! Nati ona J Hean f'l'o~ra111mr -~ s p ar-t and 
pare ( l of t.h(· !Jc·pa r·t. rn r! nt of A~dcultural HPS Qarc h 
t OAR • . \: , 1.1 re ..,ult it wil t (t nn. o n •?'>.: p e r1,ihe of the 
Sccd 'l'l•ch rw l o g y l: tli t., 1.hc lnt>pectot'<Jt<':', the So il 
LsÜ>o Jo tn r v n nrl .. tbor !3r•r\'lc•·~ t' rom thP Adaptivc 
Rc se Pr c h T (.• ~>Jll, .-1} l. of '-'ih í.Hli tu·{~ .,,.j thi.n t.he De part lllent . 



1~ has been men t joned elsewhere that the fi rs t 
varietie s ever \' 'r (H]tl~ Prl in Me~ l .. wj were land r ace 
select jon s wh i ch we re reJ c ased i n 1 979 . 'fhese 
vari e ti es have not been adcqn ate l.v adopted b y farmers. 
One of th~ causes of lnck o f od option is inacces sibi lt~ 
t o and l ack o f see d. Cerlainl y , other factors will be 
elu c idated by t h~ On-Farm Resear c h c omponent of this 
proposaJ . The l a c k of s eed c ould b e due to ~he 
rel.H c ta.nce of t.h e Nat i.otH.Ü S~e-d Compttn :'l of Malawi t.o 
produce the seed o f the six variet i es due most likely 
to the u n pro fitab lP nature of s uch a n u ndertaking. 
Beans llr.e largely a. s el f- pollinat.ed cr·op and as such 
farme r s mai ntain their seed fr o m one year to another 
r esu l t 1ng in lo\" market act..ivity . /l.not.he r facto r is 
that suc h seed would be priccd hi!o{ h~ r t hR.n farmers can 
a fford . A~a. in, sef! d compa n.Jes at"e comfor ta.ble 
produci ng one~ two or thr-e e -v a r ie ti es . Ce r·tainly, not 
one vax· i t" ty (e. g. Canad í a.n Wo nde r., 1. h~ only ene 
produced by NSCM for e x port) would be good for the 
e ntire c ount ry . 

In an attempt. te o v ercome th:i.s pro blem \-l e intend 
to 1nitiate a seed mu ltiplication a.n ~~ distr ibution 
sc.:h e me. Th i s s c hf' r.l<"' will fn1J o~>' c l osC' l y t he 
Smal l holder Seed Mul t ipli c ation Sche me t ha t was 
develope d by the Mi nistry of Agri c ultu r e (Si b ale and 
Htnwbo, 1988). I n such an u ndertaking th e National 
ENw Pro g r a mme w i 11 p roduce a bo u t f i ve ( 5) tonnes of 
hasi c seed under irrigation a t t he Dund a Co llege Farm 
~u r ing th~ dry se~son . Unde r suc h condi ti ons 
disc~se-free s eed is pas Jl ~ p r o d uced. The seed will be 
plan t ed i n June, 19 90 and will be ha~vested in 
Oc tober, 19 ~ 0. i) '.1 ¡ · ¡1, ~ u ;,.:.. L..:.i:.e fi\·e fa rmers in each o f 
the \DDs will be i denti fi ed especially i n the a c tive 
bean gro~inl area H uf Chi lipa. Rumphj, Mz imba, Dowa, 
Lilongwe, Ded za, Chir a dzulu, Namwe ra, and Thyol o 
dist r i cts . Af ter harvest in Octo ber/No vember the basic 
sced will be distr i buLc d to thc ADDs duri ng 
Novembér/Dece mber start .í n g wi th t.he Southern region 
goi.ng up nor thwa r·d s . Ea cll d istric t wi.ll receiv e 500kg 
o f s ced whi c h wil l h~ divided among 5 f a rmers per 
dis t. rict, i . e. t?. 1.1c h fnrmer h':i. ]1 r eceive lOOkg for 
mul t l p li c ation. We wish to purc h a s e bac k the seed on 
bnh~ i f of the ADDs at the prcvuiling pric e pe r kg of 
8eed p roduce d. For t h is we intend to establ ish a Secd 
Revo l ving Fund. The project ma y supp ly fe r tilizer if 
n c ~d be b u 1 . .i ts co ::~t Hil1 f:irw,ll y b e ded ucted from 
f armr r re·::-·nne s . .1 n tb P srcond year we a n t le i pate an 
jnc rc:use i n the number u f pa.r1 . Jcipat in~ farmers . As 
far t<.s poss ib1 e Uw ADDs '"i. U Lal;;e ch.a.rge of th is 
syst~m . The ar~a~ w h~ re t h PsP fa rmers wi l l b e g row i ng 



Lhe sr~E"·d \-'Í 1! :u:t. qs ;,;:c::lr í. fol· Hdopr.1on anri spn ... ad of 
the vnt'ieti•. s. \s a resutt \,. ,. in l. end to use these <\!". 

d<•mr.-nLt·aL.it.>n p.iol::.> for otht:·r fa.;·met"3 to come and 
fnmiiiarlnt: ~-h~f·ISEiv(':, v.·ilb :Jur \a t· i e t..i.l'..'·s. It is also 
i t; lt ' tJdP.d Lha t J'H ;.·al SO•.~ i ~.l 1 o¡; j S t S .'U¡d SúC .Í. O-t?\~Onomi st S 

~-;i J1 bf'l~e Lh .. .i.r· stuu.i <' :- ':;n t h~ nllClf'i formed across the 
conntr.v i w ,.,,., ; • ~. . ~ 1 · ... ·)" and the chan~ing 
sor· io-economic &tatus cxpc cled nf bn : t1 thc nuclei 
farme r~ lmult.iplicrs of !S('l":'li) alld suose r¡uent s~ed 
bene f í.c W!' ir· :~ ( i .he I'C'S~. of th(' fnrmers ¡ítrowing the 
re<:omme11d~:d '-"<.tr· Jct ies). Fer.~l.JSon and Sp reche:r. 19891:.\ 
and Fer;.{uson !lnd Spt'e.:hl.'.< , .' ,.!89 b havc develop~d a 
st.t·a1.e~y baó'ud on our •' ·;:p• · ri.cncP \o.l Lh beans in Malawl 
in • . h~ Htud í es conduc. ted by t he B":"nn /C:ol-•pea Project. 
Thi:{ syst.em wj 11 bE· t 1 i.r>d jn this Pt'u .wct and i.l a.irns 
at ·;wproving t h E" componí:"nt.s c,f mixtures lhat. fa.rmers 
produce inst..eatl of producin~ a 'onc,..! fo.::- nll va.riety' 
iJ~ trad 'iti.onal Lr·P•Jdjn~. ,\s n n.>sttlt. we expect farmers 
to ; ncorpon\le thc> jmproved varu:=: ties in the bean 
nd>- 1 .ur·e.~ tha1, Uw·-· hrn' f:-' l\f'J!1. ::dl :-tlon,;; . 

Palan1appan ( 1935) ha !:-> ncf i. rwd croppin~ s:rstem a~. 
'th( ye>"lr-ly sequencE:> nnd spatial arrang!!rncnt. of crop~ 
o~ · ( f ct·ops n.nd fallo\.,· on P.t gjvcn arPu of a farm and 
the1r· int.ernctíon wí.U'l f ~trrn ¡ ,,.s,ource , , other farm 
t: ntcr· pr-ise~, ;if\<t d'-<tJ.Ütt.J.'..c• ._ c{..hnolo~y whi•:;h determ.i ne 
thei r· mah·~ 11r . ' fnterc·rop¡nn _.~ is a cropping s~stem 
t ha t has b ·!en va r i o u s 1 y de :o; e r i h' d as 1: he s j m u l t 8 neo u s 
~r o\-< ing of Lwo or more c t ·ops Ln t.hE' samf:~ field during 
tbc same gnHdn~ ~C-':lS<.>n ( WiJ1~"~., 19H~!. 

Intercrc,pping )s the J.Jt't~dominant cropp:ing systero 
in thc tropical rc~lcns ot th0 world !Willev, 19791. 
Mai.Z I"~ is u.e sL.;:.pl E' foc-ort crop j n mos1 tropical 
c oun l ríes ap:1rt ft"nlf' r.t ,,,.,.. • · "'"'~1 c•·arde!:> ) ike sorghum. 
rnill ::> t s a nd ri.ce l. n ::;:Jmc cou :-t ll·:ir.·s. FLtr' mers han."' 
tradi 1 ionally proriuccd the nFt.i:z.e HndL'r- various 
inl.c "'cr<Jppin~ systems wlt}¡ nt.her ;: rop:::;, n otubly food 
l e~un r's. Beans are prolJrl.hl,y Lhe predorn.inant of the 
fuod legurneM that ore ~rown with lhP maizL in Malawi 
Hnd ~nd~:H·d in Africn. Rnd l.alill .. \mer i.c.:1. In .Malawi 94% 
of all Cll)t . .iv<"lte d hec-tara¡;e w.'!s so\-<:n to mixtures of 
crops ~Malawi Government, l070,, And 99% of all fooJ 
legume p r·oduction in ~a la1.;i w ·t.~ in var:ious form~ of 
int.t•>croppi!1g 1-1íth ot.hcr (' rops, most1y malze. It is 
impu·tant lo note that LrartiLionalJy thcse systems w~rP 
u s~d vi. rtuaJly '-'i.lhout. l h e .1pplic.:at..ion of ari.ificjaJ 
f e rt . J lZPl'S, In most. developing countr·ies food crops 
are :;row11 ill mal·l:(in~1. areas, ar.rJ :- 1;-tl..o~.wi bein~ no 
(•xce,t.ion, whel'L'as •:u5h cr·ops acc, ~f'Oh'n \O ~ . he more 
fr?rf. l.€: a:··~ns . with ~reater T\CP.d fOI' in r. reascd food 
pro d 1 : .:.· t. í o n e n n~ fu l u t t t~ n t j o n n e e> d :-; t o be ~ i ven t o t he 
nutr liuil of cy·ops under· tz· ¡.uJtti• , rw.J t:'roppi n~ :>;ystems. 



'fh e Nnt. i ont\1 t-1aize TmprovPrn0nt Pro~ra.mmc at Chitedz e 
H.e:...:H·arcb St-aLi o n is !·e-orien t ing j t~elf t-O"-'ards 
produc t:ion of morf~ acceptable flint ma i%c hybrid 
\arie t ies. There i.s a ne •.o d to s t1,1rt work o n mineral 
nutrienl u ptake in mai ze a n d bea n s intere ropping 
system ~ ·in m ar"""i l't!l 1 ~~· "'.,"" ..,.,h,.r:-- :"1.t' ?. pr~sently no 
r·ccommcndtt tions on fertillZPr appJ i c ation .in 
i nte rc roppi n~ ~ystems. Thi s work wi 1 1 be t he bt~ ginn i r1g 
of thc development of ~ecommendati on s in that regard. 
Thi s is ;l prP requis itr- te pr·odu c ti on of n ew high 
yielding var ietiPs o f beans t h at ar~ c ompa t ible with 
the up<:o min~ rnaizc vaor-.leUes and we hope this will 
Co s t er rapid acceplance of bo th er o ps. lnterc ropping 
tri :.1 l s i n ves t i g a t. i n ~ a ve n 11 e 3 t o h l g lH~ r· e ro p 
pro d u e t . i v 1 t y w H . h mi n i m a l f t:! r t i l i z e r i n p u t. s w i 11 be 
c onducted i n a numb~ r of margin a l ar-ens i n t he 
bean-grow ing are as of Hal a wi. 

The S a t ion A.] Bean Prog r amm f": in Mal aw i conducts 
res~A.rch at s i~ l o cati o ns, v i z: Misuku Hill s , Chitipa; 
Ng'c ng a, Rumphi; Champhira , Mzimba; Dunda, Lilongwe; 
Ded z a HilJs, Dcdza; anrl ~atapwata , Thyolo . These six 
loc:at ions are o n governmPnt land whi ch is r a ther 
unrepresentative of fa rme rs' fields. As me n ti oned 
else.,.•h ere bean pr·od·w t) , _, i;, mot>L ly OL marginal areas. 
It i s ver~ likely t h a t r escarc h done on the se six sites 
could be appl1 c able to the larg e commerc iAl farmers bu t 
pro b<1b J y pn~s<~ nts v~ry 1 i t tle bt-~ar in~ on s mall- farmer s ' 
conditions. Formlng recomme ndations o n such results 
may be mis leading and probably totally unacceptablc t o 
small-sca]e fa r rners . As A. r e sult bef0rc the varieties 
arE' :·e l eaS<::! d they u~ed to be t.¿~; ted on s mall- scale 
farm,~rs ' f\~1d~ a n d cond _itions ( farmf>r-managed l. 

On-Fann h.: ::. , : ¿..~-~~' L~· .... .~: ' ... vv.Lcrn-o ri e nte d approach to 
agri c.ul t• lr'l l r-esearch that begins by d i ag nos ing the 
con d . t io n s , pl'actic e•:;;, a nd prob.lems of par ticu lar 
grou ps of fanne r 8 . OrJc(; t~<:- r·ro b lems are identified, a 
re se~rch prog ram i s desi~n~d to addreBS thern . A ke y 
par t ·> f a n :J such plu~-r:.un i.s conduct i n ~ expel·iments on 
farr11et's ' f1 e)ds undet' farmers 1 condi tions and 
mmw.gemr.•n t . Those experi.me r¡t s a re t h e n eval uated us ing 
c r ite: r ia that ttr t: i mpo r tan t t o fn r mers, a.nd t he results 
are u se n to m~ ke r ecomme n<i !'l. t· ions. 

On-Farm ResAar~h ( OFR ) i ~ a set of procedures for 
o.dap1 .i vE> .resca rr~h \>hose purpos(~ i s t o d t>Yelop 
rccon,me n da ti ons f n r repre sen t.e tlvc.~ ~roups o f far.mers 
(>:e f e rred tu "\ S r·econnnendat i.on doma i n l. fa rme r s 
partict p :lte in id e nli fyjng pr-io r ities , mRn a ging 
e:- :: p;_•r i rn;;:r, ! -"1t ion, a nd e•:a l qa L i r,g r. t~Ru l t. s . l-'roeedure s 
t ha t .,,• ill b~·· fu 1lo~.;ed includ~ : a) . D.ia;;no ::d s, b). 
Plant.i ng, e). Expcrjmct l1, alion, d ) . Asse ssment, ande). 
fi~·corr.mend ') t 1 o n a n d d J ffus i. on { T t·:i pp und Woo11e:v , 1989} . 
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R0a.ns ~lre v. crop that ser·:('> <.1~" a chE"ap protei n 
so~rc~ for rural ~mall-scnl~ furm~rR who usuully can 
not a f ford <tn 1 mal p r o te in. Ev,~n j n Lakeshore arcas anfj 
the Lower Shice \' allf'V \vh~"!rF flf'oplc have an alternat.i\·e 
pr-otcín ~o1¡rcc \ t. .u•n 1 Lh;.u;s ar·e- beenmin~ more popular 
bcH:nuse clf the dr>clining f'jsh catcbes most of which is 
sent. to ur·b[in m3.rkets . Linfot·l.unately , beans are 
susceptible to hot.h droug .lt or moíst.ure-s1.r·ess and heat. 
si..ress . Tn thr-~ lakeshorE~ area<> it is r;¡ostly the heat 
Lhat limi ls h1!all product.1.on b1~t in the Lower· Shire it. 
is }Jr·ob.'\bly hoth drous;ht an·l he;).t. fhis projec..:t aims 
a t ~~ x paud 1 n~ bean produc t. ion Lü are as ment i oned above. 
Expe r imerd·.s conduc:ted i n th(~ pnst season indicate the 
nossib1lity of ~rowing beans in rhikwaha (Lower Shirel. 
Tbi~ projecl will, ~hcrPfure, link up with the 
SAIJC:C:/CIAT Drou~ht Sub-Proje('t. that a)ms at scree-njng 
be11n g<'rmpl :A ~m f,>t' !.:oleran~Ce Lo heal and dt•ought and 
Lh0n df'vclop varie t.ies of b~!ans that would be hígh 
yi1· ~ ding undPr molsturc- nnd heat-stress conditions. 
The ~T ARA Ce rmany /Israe l /Malawi Drought Project is 
assistinq in understanding the morpholo@ical and 
phy~;iolosz.i ~ r,J processes that confer t.o.le rance to both 
hea: and drought stres~ . Thi.s proJCCt w ilJ use 
ma t f•r üd s co ming from t.. he se <>1.he J' s !'. · td .i es and conduc ... 
var i e tal nd<H'>Ü·• t i or, t r·i . 1 ·-- · e f'h 1 kwa\o.' "l and Nsanje arcas 
as WAl l a~ along the lake shore in Salima, Nkhota-kotu, 
Nkht:t'a-Ba~· A.rd ~:n.ron~a on residual moi8ture t.hat wa.s 
11sed in ri ' l' produ ct]on. 

~est~ and disea~Ps are ~e rhaps the single most 
impl) t'tant. c onst.rnint in bf'a!l prnrluction Jn !-ialawi. 
i\mof"l'.{ ins(·~t 1'' ~' · . ~u t. B('anfly (Q.Iili..i__om_y,ia 
Sl•P · J a n d Bt..•::tn be~.: tle (Q_Q.Jll.~ ''::'l spp. J whe n"ftS in stora~P 
the Bruchid is n sericus s t.or11 ~F pesi.. Thc:re at-e three 
s pe e i e s o f 9.PJÜ.Q..m Y. i. Q. , Q ._ p h:!.~.c qJ.._i_ { T v o n } ; º--~ 
.§..P.~p -;:._~ re].l ª { Grea theari) ; n1d ').!. ~~D.t.f..Q§.~IDª=t..L~ (de Me 1 j} 
and they Are all known t r ~tt . ~ck beans in Africa. Thi s 
project a ims at sc r eening the Halawian germplasm for 
rrsi s tan ce again Ht the spec~c s that will be found to be 
pr e v."llent. in our bean-g.rowing areng , c5tudying 
pop•al a t i or. dynamic ~ o f t . he nr. o do m:i nan t. bean f l y spec i es, 
and later t~recding high-yicldi.n~ prefnrred hcan 
vnri ~t if'!. ~d t.h l't~ ~ istl;lnc..: e t.o this Dt- st. . .'\ tso this 
proj ~('t Qim8 at s~rcen 1 ng ~ermplasnt fnr resls~ance to 
8€"1lll beetle QQt.bP&H ffiJl.~_abi ;L L~ . st-udying Lhc population 
dyna liC?- o f thE> pes t. and latt:J .. br•r!t•din~ varietics w.it.h 
c o mb _ne•l ' ('~.;.""'~ ....... c<· <igninst h o th p es ts. A link wi.ll t'<" 
e s tH dislwd with the ti<"...,. SAnC,' /f'I A'J Sub-Project on 
'Br~· ··din~ f o r htc"fHtfly ? 'P. S ) s t ~ul <:P. .i ; l b e ans ' located in 
T :H.~ ·mia . The brttchids l',_~t•_":,ot.~':;! ~IJh(fl.l?...rJ~t Y..§ anct 
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-~~.: .. q,.rJtJl9_9 .. r:.fi".l i!:lf .~ q _Q.!.:_g ,e:i:,.I,IJ.> ar(~ t. h !• n~ os t destructive pe~t 
of st.0rc;·d hcR.ns . Not. )ong- ago a-11 bean cuJ.tive.rs wex·e 
susceptible. CIAT now ha :"> so me b r·uch id n :s i s tant 
vari ct.ies o f beanB. Arc elin, a seeJ protein discovered 
in wild beans has insecticidnl effect on bean bruchids. 
Four for·m s of l\rcel in ha":~ bee n identi f ied; these are 
ArcE:"l'i.n·· l, Al'c cliu -· 2~ At \... , . .i ... ,l · J an<j Arceli n-4 . Bean 
llne~ ~ith different arcelin forrus wi11 be ob tained 
ft· c: m ClAT and wi 11 be e vF.tlua.ted throug"h field and 
s t.oragc infest.ntions. He ~ u1ts from t. he trials t.o be 
co nducted wiJl provide ha s is for a brerding strategy 
for sta.ble resistancc aga i n s t bruc hi.d s t~sin~ differe n t 
nrcelin f ot'm~. Un fort.unately , the prefer-red types he re 
are l a rge red kidn~y beans unlike those preferred in 
so11th i\ rneri.ca . There rnny b e a n('ed to transfer 
resistnnc:e genes ) nt.o our pl:'eferred types . There ia a 
SADC<"/(' J 1\T Sub-Project. on 'B .::·eeding for bruchid 
r e si s tan c e in bPans' loc ated in Zimbabwe. Th is projecl 
w:i]1 link up -w.ith the Zi mbé\bw efl. n bruc hld projec: t to 
st r engthcn efforts at co mhating this srri ou s pest for 
~ ma 1J -sca l e farmers' stored he~n s . 

The ma.ior dj Hease s of h e ans are Anthrac nose 
( ~gJ_Je.~_t .. r..ü:Jl~J.ll. J.ill!i.Qillkl:::..tü .. ª .nu .. Jl.! l and :\ngular leafspot 
( l~h.a.~ Á.§.~.r i 9.2.!?..:.b~ gr j !!;00 ],a l . -'' n ~hra c no~e i s the most 
widesp rt~ ad and d ·~s tru c ti ve di sease of beans . Severe 
.inf,,s taUons rna:-.· result jn !1 totnl loss of the crop . 
. \ ng1:Jar l e afspo t apn~U l'F i .n thc· fielct b.'' about the 
mi ddle of th0 ~rowing season . 1·he bean pathological 
work f orms a ~ iqn ificnnt part of th~ Bean/Cowpea CRSP 
Pro ject. It. h as been observed that bea.ns from the 
rne Sl) -Amerienn (Mc;.:jc;;J.n) C•~ ntrc of o t.·igin {char·acterized 
by 8~nll seed sizc) ar~ resi st~nl toa c ertai n range of 
races of both the above paLhoge nswh~rcas those beans 
from t h e Andean centr·e o f or i g in (e haructer i zed by 
lar~e seedsl are r Psistant t u lhe other range of races 
of t1e two p a tho g Pn <· . 'T'\., ( , ~· i •n 1 "> to stud y the 
co-existenc~ d Rsc r ibert and d?velo p n st ratecy to 
pr·od ' J<~ ing hi~h-.vielding bean g!.! n otypes t,hat are 
res ) . .> t.an t to bo th r ange::; o f rat;~S o f euch pa thogen . 
Anoth(~ r appr'•.>n r:h, wh í.c h the Food Lc¡;ume lmprovemP.nt 
Pro.j •!C;t w il l e :--: plor·et is that of d.isease manage ment t~· 
~r0"' 1n~ bt~ rln mixture s s o thal the r0.sista.nt varietiPs 
5 ) o w t. he r '1 ·t e o f s p re a d o f t h e t 1..: o d i se as.~ 1:; in t he 
field . The sam~ s ~ ienl ist s work i ng o n the Bean/Cowpea 
CRSP Proje·~t 1dll condncL t.hj s r t:·search as part of this 
pro.,iec t. 
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The b a s ic quf>sbon bcin~ addr(' S!':'-cd tn th i s 
pr~posal i s that of lo~ adoption of bc An varieties and 
to set the stage f o r improvement. rhe aims of the 
¡;ro,if>ct ore t. o f()!:; t "r ,, .-l--.· t .;~ .... , --f r"'l!"' a sed varieties 
a nd te s t t he p~rforman~e and HCceptan(' ~ of varieties 
shorLly t o be relPased and Lo carefu ll y addrcss farmer 
problems as newc r varieties nre be1nq br~d . 

a. Sced multiplicatjon .1\nd di st. r i btt t i o n 
Thl~~ pr<1.iec l aims at install.ins; a more fcasible 
and self-sust~ining ¡unc hine r:-· for. seed production for 
the small farmer. The schp me has already been in 
operation Jn groundnut seed production . Using this 
sy~Lem cheaper seed c an be easil~ obtaj ned by the 
farmers. The seed produc tion field s wilJ al s o se rve as 
demonstration plots And we h ope to use the se to bring 
morP awnre ness about lh~ exisle nc e of h i gh yielding 
beat; va riet:i c-s . 

b. C.r·op·ping systems 
There is need for clear nnderstandjn~ n f the systems of 
production and their rn.mifications 11nder s mal l -sca.le 
envlronment. A g reat deal of research has b oen done on 
int<"r·cr-opping but, of pr ime importan. e , there a.r·e 
currently no fertiliz ct· :''.!.:or.ut;e udatlot¡s tha.t. :increasc 
yiel ds of both or mo re crops und•.:: r s u c h systems. This 
project ~ 11 1 conduc t e xpe riments u~ing different level s 
of major nutrients and var ieti ec of mai ze and beans and 
nulrjent uptake a nd yields ~ill bP obtained to aid in 
fo rmu) at ion of the fert j 1 iza U on scheme t o b 8 
r· r~c ommPnded. Experlmenta1 SJ t. e ~ v.-.i l l be long- term so 
tha t. effcc t!' of lon•.s- t. e 1·m fert.i.1 izati.on schemes can bE' 
eval11at:ed. 

e . Of'\- fa rm r•(?search 
St¡rv ~ys ~ill be arimini st ered in c onsultation with ~ he 
SADCC/ClAT C ropp:in~ Syo:::te mc:; A~ronomisl and the Arlaptive 
liC:'Search Team in 1-Jhieh r~rmt: r problems l~i ll be 
pri or·d.i..ced. ~_~,n ~: o f thE: pt c•hlt> ms e;:pc•c t,ed to rank 
hi~ hly is iack nf qood varJet ies . Jf 1hat indeed is a 
fae t o .r t he 11 f armcrs w i 11 be usl<ed to choose bean 11 ne s 
they pr t•fc' r fr·om n n umber of pr·ornising lines from our 
Pro~.•r·nmme . 'l'here \vill be fi vf."- fnrmers 1n e!\ch of t he 
follu\>~ing dist r·it:t s dt) ¡H~ ndin5 on the-ir prio1·.i.ty for 
vai·int·ie~: C}ü t.ipa . Rumph"ll M ~;-: mba, Dowa , Lilon~we, 

Ded ~":h , Ch i r-ad z u lu , Thynlo nnd Namwera . Fa rmers w j ll be 
a ske1: 1o g r ow the ir O\vn local t~. pes o f beans jn 1\ plot 
n (':t to one j n l\·hjc h t~e incpr v<: (•d v ariety \'lill be 
,~r .. J\·:¡;. This J5'> sa id lo Lr,~ a minus-one desi~n. 

The t da;_t j.-c Rf· ~~' ar~b T<"'tHo hu.s bnen c ontacted f nr 
pnrt Jt.' i pa~. ·ion and t.he y have utdicat.ed LhP:Lr willingness 



t o take pDrt . The SADC:C/CIA·r Re gi o nal Programm~ wi ll 
b(~ co ndt1ct.jng u '.:out·se u n Or1·-Farm 1\ g ronom:v Rese a.r c h a nrl 
Sucio-ec onomjr.: s o f bP. a.ll produc t.i on to b e he l d in 
/\rus h a, Tun zan i t\ enrl:v 1990. Opf.lort uni t y has been 
given to t wo s; ¡ e ntt s t s from Adaplive Reacarch to 
at.tend on o nr l'· •, •v· 1 4' ..,. ;~·-··· . • · ... ~ ·- ··· "\ Jl be invoJ.\·<~d i n 
this r es €:.' arch . The Cropp i n ~ Sys t. ems Agronorui s t ~ill 
,. i s i t o ur Na t i. o nal P rog ramme t . o prov ·i d e gu idance o n 
this aspec t of re sea r c h nnd his t rip wi l l be funded by 
the SADCC/CIAT Heg i. o rlfd Be an P rog ramme. 

d. Hea L/d r ot¡g hl t.o lerance 
Expe ri men t s a t·e und e rway t.o sc rcen bea.n vari e ties and 
l ines of pre f erreri typ~s for Lo lerance to heat and 
drought. Th:is project will t. ake this fur t her by 
c ond ucting varietal adapta t ion tr ials in areas normall y 
t oo ho t. fo r b,,an produc t. ion. 

e. P~thological / entomologic al/breedin~ resea r ch 
Mo s t of the work in this area will be c o nduc ted by Lhc 
Pat.h · lo~y/Entomo lo!SY Sttb -Px·ojcct of the Food Legume 
Pro ,kc t. Howev e r, the 13ean Sub-Pro j ec. t a iros at 
scre ·. ning the Malawian g ermpl asm f o r t ypes that are 
tol e~ant to t he two most de s tructivc insects, v iz: 
bean ! ly and bean be~tle in the field and the bruc hids 
ln s ,o r age. Exp«:• drnents t,•i ll also bl c onducted t o 
screen t.he ~1 a l..l\; i.<:: n 3f.::l:il i:J ~l.l.::-;m f v r r: esist-n n ce to the two 
most p r e valent discases of beans, vi z: anthracnose and 
an¡u .i ar lenfspot . A breeding pro1ram will then be 
i nj L ated for c n mbi ned i.rtS O::'c t and d.i se ase resistanc e i n 
a n it <!.~grated pest ma n agement (IPM l pro ~ra.m. 

f . Sqpp <Jrt of tho Nati..ona.l Be 11n Programm e 
Thb; pro .iec t. wil.l provide o ¡:w r·ational c:os ts of some of 
the t'outine activit.t~s o f the Bean Pross r 8-mme . This 
inc h ,des !: t <.Ji ll ~ Lh(.:: bn::··~u .t. hS <H; t, lviti e s , i..e . 
P.rel:i mifl ·. r:v· \'a riet~· Tria l. , tbe lnte r'.lll<?d i a te Variety 
Tr : .:... _ , <:\nd the NaUonal \:ari ct. ;-.· Trial befo r~ selected 
genot y pcs a re te Bted oH- f arm. Th e p r<Jjec t .... -il l also 
SUPlJcrt eva ]uation of ge rmp las m; he )p rf:' no va te the 
s e E-dsl.ore ; an d s uppo rt a cliv tt. i.E:Js o f r· >:-~pli cation of o ur 
g e rmplasm . The proj~c t wi l l purc ha~t"' a ve h icle for 
Bunda t o b(' u sed b ;. r·Uwr s ub-pro .i e c:Ls a~ we ]J. Jt 
wil l p un: hase a phot,ocop í er and ü co rnpu te r f0r data 
anal;.·:;;i s Hl!d word ~ro(- essiug fcH ' thl?. Nat.:i o na] Bear. 
P r· o ~p· ~· m rn e . 1' h €' p ! ' o j e r.; t w i 1 1 a l s ~) s 11 p p () ;- t. a e t j v i t. i e s e f 
the A :iapt.i. v e R<· sear, r:: h T "·a m o n t h E· ') r ; ·~f arm t. r i.als . 

~1 . -~.t , ~ JJ 
The P1'oj 0rt t.;i 1 J he coordi n at t-•d by t b e Coordtnator o f 
thP ~h t i o n a l Ih~ ::...n !' r·o ~ rammc awl HCP1 or t h e J3ean/Coh·pe1:l. 
e R S p ".) l." o j e e t bASe d fl t. Bu n d H e o J 1 e~(> o f t\ 1< ]" j (! td t u re ' 



University of Malawi. The coo rdinator will be assisted 
by t he Be an Te am c omprised of a breeder , a pathologist, 
an e ntomologjst, two soi l scientÁsts, an agronomist, a 
food s c ientist, and a s o ci o-ec onom is t. 

b. Dura ti on and est¡_mat_~<i _§..tarti__rl_g __ q~t~ 
The pro ject will co mmence June 1, 1990 and will 
inilially be for a peri o d of two y ears. 

e. Pro,ject_ fundiM 
This project proposal ts being s ubmitted to the 
Rockefeller Foundatio n lo consider funding for the 
entire duration. No matchi ng funds will be expected 
from the Malawi Government. Howev e r, all ltems 
acquired by the project will remain the property of the 
Government of Malawi/Bunda College of Agriculture 
(~ational Bean Programme) upon expiry of the said 
proje c t.. 

d. Repo rt.ing 
Repo t·t ing of the prog ress be ing made by the project 
will be done after eve r y six months a nd these will be 
subm i tted to both the Rockefeller Foundation and the 
Malawl Gove rnme n t . 

e. Addit i onal fund i ng 
It is important t o vi ew thP propose d ~ork in this 
pro ject as a p reliminary phase. Depending on the 
suc c e ss in a ch ieving the objec tives of Lhe preliminary 
p h ase , additional funds may be sought to consolidat e 
the achiev ements of the prelim1nary phase . 

9. EX~_E_CT.f:O DEVELOPMEN'r_ l_MPACT 

a. lnc reas e in food self-suffjci e n c y through increased 
produc t i on by grr-3 tr "' C ·:) '- J< ·: '" mc.re productive bean 
varieties nnd through expansi o n of p r oduction area; 

b. lwprov e bean production in intercro pping system 
throu~h u se of arti c ulated f e rtili z er re c o mmendations 
for tha t s y stem; 

c . Deve lopme nt of new bean varieLies t ha t are t o lerant 
to pre \' a l e rt t j n s e c ts and di sease s both in t h e f ie ld and 
in sto rage; 

d. Di ;e rsify crop product ion by farme rs; 

e . Imp rov e s oil fertjlity; 

f. 1 mpart n ec es ~ary sk i 11 s a ud knowledge t. o Malaw i a n 
sc ien t i s t s who w J ll e n su r e the s ustainabi l ity and 
furth "' r dt· v e l o pme nt of t .h e s ub-project; 



g . Strengthen the Malawi National Bean Pro~ramme; 

h. Jmprove socio-economi~ status of target 
benefi.ciaries; 

The target beneficiarles of thi~ sub-project are the 
smallholder farmers as we11 aF estate growers. 

The following budget catcrs for work proposed in 
thc project. The project activities which need funding 
are:-
a). Seed multiplication including fertilizer, seed 
revolvin~ fund, seed crop inspection and cert ification 
activities by the Seed Technology Unit at Chitedze 
Research Statlon; 

b). Cropping systems including maize seed and varios 
fertilizers as sources o f majar nutrients being vari e d 
and s ample analysis at Chitedze Research Station; 

e). ü n-farm research to be condueted wi t.h assistance 
frc m Adaptive Research Section; 

d). Heat/droug ht toleran~e for varie+al adaptation 
trials in t.erms of "'ert i.l i ;.e r 11nd l abt-:. ur; 

e). Pathol o gical/enlomological/breeding research to 
develop r e sistant varieties for ferti)jzer, laboratory 
and ~reenhou se Sltpplies, a nd )abour. 

f). ' )ne four t,' heel t\án cab pick-up to service 
tran ;porta'-i.on nceds unde r four sub-proj ect.s at Bunda, 
fue t and ~uh s i stence for bAan work and limited office 
equJ ;¡ment f ot t1 · 

,, 
1' r u~ ramme. 



ltem 

1. Pro.ject v ehic } e (Hunda) 

2 . Seed s tore re novaL ion 

3. Phctocopier 

4. Compu'::.er 

5. FerUlizers 

6. Fuel ~nd &ubsistence 

7. Sampl! analysis 

8. Se ~~d lUlt ip .tication 

9. On-Fa-m Re ~ Parch 

10. Patho ogy/entomology/brc e d ing 

11. Stati •,ne ry 

12. V eh i c e ma :i n t.e n ,mce 1 i nsu rancc 

13 . Ope ra · ing c r sts ( labou r) 

Total 

1990 

25,000 

10,000 

8,000 

6,000 

2,000 

7,000 

'1. , 0 0 0 

5,000 

4,000 

4,001) 

2,500 

4 , 000 

4,500 

--------· 

84,000 

1991 

2,000 

7,000 

2 , 0 00 

5,000 

5,000 

8,000 

2,500 

5,000 

4,500 

41,000 
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Fore~.¡ord 

¡,· i t h t i1e /lnr)iP· fe ! 1 •: r F:Junda! i n11 t und 1 n.; J" "<..l't~ t 't h rnd ""'-: t···: :
~,::Ju 1 · in l-•~:-HI ¡;rorluc- tinn <Phaseolu s Vl.\E,nru.::) a~ p:-u· 1 o f lh (> Gr<• ''• 
Lt·gwaps tmpc-0\'t-> lll ~~ ~~i . Prt~_¡ect , ! be Mt:an ,~n¡¡¡n:t•d t ~Y l'PFilll l.eader 
t·•·qur•qt""'d a ~f'>1e t · t grm:p of inrliyj,iu:.:lls i n\ otvPd r,·j t.h bean 
l.'t->senrch and f'XlPtJ!-'inn to OI.P't l"ifl"'t" 1n '1 hrnin..,tor·m1ng m~~t->t ; n ~' 

t.n dP.termin P thf' nc;• (J d s nf the Bf'an cnmrvlnent of th•· r;rain Lt>gurnc· 
TuqH'<)\·ppH_~ rd !'cnjPct . 'Tht-.! mt~eti n~ . ., ,.¡~ h • J,• ;Jt f\ uttcl.'3. í'o ll C' gt> on ,_, 
and 11) .\pril l!i9ü . Over tbP tl.Jn rin.~ pPt ' lc,d t.. h•~ lf,rt.lllf' ro..~v .i e iJ ed t h 0 

fo l ! o~J jng ~PrH~t·al topic~;.: 

2 . '·olhnL i •; dt:~ sire d for b c a n T)roduct i<ln it• !'b }A. t-' ·i 

3. ~dditi• > nn.l in f ormation thnt i.s n r· r-~•J¡->d te' get-. fr om l·:hal ls 

<·u rr·ent ; y lnln~·n to h•h;¡ t i.s desirPd; 

4 . H o ~-:- t h i s j n f o r 011-i ~ i. o n s h o u l d be a C' q u i r L' d ; a n d 

5. \\' h o .sho1Jirl bC' .respoll~ i bJ~ for gc•tting th c nP-eciPd informa
lion. 

This n"¡:nrt JS a lil.erar·y summa r·y ni' th] s mPet. ing 1../l th t h'-· 
intellt.ion nf rnl\'Jditlg a s mootl-, narn-t!.Í\f' o f lhe pro hlem r athPJ 
t h a n m j n u t '::' !>:\ d' t h n m e~~ L i n g . T t i ~ he p P d L h i ::. 1.; i l l. pro v i. de a n n re 
r ~~8 rlab l t- ! and U!='-Pful Jn·nrl nf' t. rt 1·-. t-1,-. r·..,:-- pnn~. !hj 1 i ty and 
int·. ,.,.nt.io n of thP fac]lit.Ht n r t o pr·ovidr~ ·_¡n F•!..'•~urat.e account. of 
th•:- lltP.Pttng'!-' dj :"cuss1·.1ns , frf~f> of any p~c! rsonal bi!-lses, but \Jitr· 
SIJ})}>lemP.nt.al 1n f nr·maljon that ma,v hl:l\'(~ cnme lu his attentjm¡ 
:-;ubHf-!qne!d :" the ffir'eti n g or· 1vouJd a:;-;~ i st: in j l)ustrating thf"' 
COIICP.I.'OS exrrP8.Secl, l.lllrJ ot h ,_,. r infnt·mHt·inn 1' lr->n t•l y derived frorn 
thl'- discussicns. 



Benn u~search and Productjon NePds J n MHlawi 

Durjng a hraJnstc.r·min~ ¡¡,,,,.,t·i ncl ¡.,,~ -,,., ,_.n thp BPnn ' .'<; l!lUICHÍit ;'¡· 

T~am, th<:: Ari~p1ivP l ~r!searc~' l.""t·ogca¡,¡r;,c , t ~JI .1:-,.:t·.r-nslnn j¡ was 
{'"COsl' 1 7Prl r j)a,l_: 

a. l!!l .. ' t(·r-rpped wl th mniz-::-, 
b . Hei<•Y·~d nr· n1ir:l '->t:!aso n pur··. ~~_'·i i•d, and 
(' • \el í. 1 t. e r · b P a n s t n d i m ha a re a s . 

the 
Ep€C.'t fif · ~: 01 

0f ~<·'eÓ w~s a n~l:!..iO!' 

pt·obJ e m are ttG \ \IP L J 
C'Jil< ·~ rn 1 but 

IJn :i E-'rstr.lod . 

T h e l . e 1 .. 1Ho '1 

\'(if'Í.t:!t;.t d! 
q \1 é~ l ; t y ' t 

n(~.-d to ha<vT gr0.at~r · 

P !.<·pr!l~"nt, pn.rl iclll :1 !"' ly 
stp ~nd rligPstib i Jit y . 

1' .. ,,-,re r· l n\ ' r)J \ Hmt•n t 1. n 
j n <h~t<'l'ITI in i. r1g cook i ng 

-¡'pro}¡n -> tog~- dPV<'lcJpi;Jent f',n- inct'íR~lHg yjP lds per bectart:> 
r,, . ,_.ds ~o •.· Ht('er.tl' cll•."' :.H1 Lhe int 0 1~cropp.ing ;.~ rtd mi d-scasntJ 
r 1 a n t .i t · / b a n pro d u e t· i n n s .>- .,.; t e :n e;; • 

L··,pun·: i•J:I 
ti;1 1 c· r·or r· 
p~n.r nto 
i rr i g H t.i or' 

f bt ' H" pr•Jd\ 1< '1 't.'ll ¡,~ ... ,. '· ~ t ,, ,. >tt~ttlf~ r se qUf-':1-

tlg 0!1 l. be t' Jll-CU red t .o ha~ ' CO es t .,t t ~s 1 .Í n tf> rcrop-
".l 1. t>:-·; 1 ,·¡:_,:~·-·,•a nt~, a n r¡ :-~.s a ¡..:int.Pr' crop in the 
schentf' ::; .in p1:t(" ' of ht1lt.L !" t · t·· e . 



f·. l., l'.i 11'; 11 · ,,. I• :'J.' i lit; , t or· 

Bean Pr0duction l u f'1aia.wi 

Types o f Hean ProducLion 

Bt--an f'l 'fHiu··t ·ion i11 :o-:;..\ !a· Ji e an ,t:;•:!JP!"\ 1 1 :. ') " ··· t ass ·i fiPd inl n 
th rP P types: 

1. Intercroppr;r!__J .. n to the !'1ain i-la i:ze ~)::.2.R!. lllr~ se b e a11 s tH'P. 

planle.j f'i'lH'(' hr~\h'P.t''rl thP tTIH i:::f' Slr.. li o ns c\i ' Ofl thP ltlalZ C 

st~t i••ns. ThF!Y ran t~ ith l· r h(' 1· ! in1bi ng h t'<HIS , d;.;~¡·f heans, 
o ra :nj,~ ttl -r~ . The r ¡·op t!:-'> planted <·:·u·l y tn t. he r·ropp jng 
~ f • a S C,l (\ • T )¡ t . 1 H'l) d l.l {" \. j ('1 n (} r l n t.r.-' r ( .•. (: f' !'H~.} h t .' a ll S (' () \ . f •l'!? t. h e 
greAt.e :4 L H:,·e·~ g~' r•f b.:.:ar. pr·od;tr· L i·ln. 11 is u s u;.-tl ly gr· o1·<n J lt 

c"n .)unr.\Joll '·'ll l1 1•J•· h ] mai?. e i1nd lirnilt-·rl 1 r~ptds, rathPr tha r, 
hy r.r· 1 d ('! ' ('\mpo'-'itP ma i z t· h•ilh h igh ... r· J¡.~·. · el t..'l Jnpul s . Ot1e 
r(•·1~ < Hl f, ·. r· th i~. : s hypo the SlZ•!d !t. l Jt' that ~ s th{_' lf'\'e1 '11' 

inptJts ¡n··r·~HSP!-; ih f' vi;!• · r· of 1 hs· ';IHI'P i nc ; r '•' \Sf~S ·-tnd t.be 
dL•.;:r·''~'' ·l f sh:1d1nt~ r1;1 1 he bean '' 1-.1! 1 HI'H1 jncrr ·ast• rt-~ Fu1 Ljlq{ 
1n ln ;,, , .~: · :-· if.dd jJ•.ltPn1 inl. ·\s t.he l c~-o· ., , . ('i1 n ( P .' a11d earlier 
HIH~UJ' J ng o! tht·! 1rtt n r ;·;•o p C' \Jl llll l r!at jon , t.he lv• :J.fl"i Al'~ snr·!~r· 

tn jt¡I Pn si 'P shaclir1;,~ ;·lnd tilu s- :.· i e lds ap• l (J\,, u-; 11:'\l l y !)nly 
200 - :101) l: g/ h>i, !L )s rPaJ)~· rnr>r·t· l)f' ('l honuo..; :·ror requi.r!tn! 
lttLlt" &dr111. i • >tlal pff'tJt't. rw;;c nd thal !'l l r•;:.,.l _, <''•1/IIIJJi tt-> d t (' 
1he m11iz e . It i~ aJ~,o n rel. a t i.vE•l j r•~.ky t ' r'l)p, l,tlf'll compar.'l.:ll 
!.o UlP ol h ~· r bPé\J'J rrnd ltr' l i c~n •n n ! h ndcs l ·.¡ j 1 h t'r· • ·ll \ \P t l l f<L !Jll['P 

dlH' t.o ("'C'P'-\~. e:,• i "' ' qr·r · ·~· ·• '1 .. _ · ' L. ··. t!; !l ~ or ~f:· ··d 

(lt"'. ('' \lot·H tinn, or in<.; t-·vl d a m'1g t'·. 'lo ·.; • ,,f 1hi ·"' ·· r·r·p 1:-: . ~ !'iet1 

f' <lf' ~ \ J h:..;is1c>ncl• p1i;'J'O:--<•·~ r1 n t }•<' í·~u·m.~ rvll•·t ' 11 i!-' pr 0 ciUC'l•d. 

nl i h ou gh ~notl ·~mo unts >·Jll IH· 111ar· k r-t! •d . : ith· ·r· b'-"'' 8.\l-·.· r):· 

S\Jrp!liS l.•t· 1_() ll!0PÍ j,¡lfl¡• ~ d . RI.t • C,n;h n c·•·.!<; . 

;; . Mi_d - season o r Relay . .Y.X~Q_Deat~: 1 i 1 j ::; 1 ·. flJ·nh·.l •d :. t h·~ 
highr~l. ~.· i,~Jd iJ Jg' :-.:.<;1 <'111 , .f h~:c·:~l\ l ' Y' H.1llt : \ inn, ÍJtli .1 hi-'('HUSC Íl 

1 s ~ r < H..r n "' s ,:. ' · n t i ,., l i ,\· , 1 ... ~ a p u r ! · :-: t :11 1 ci e· r· r:: f' , ' : 1' 1 ,¡¡a ' i..l re~ é' 

1 
\!. 

d u r· L n g t .tH'~ • P. l ' l y :! r ~ ..:. ""a:-': r 11 \ ' l : ~~ n t' l lf ' r · t:> i ~ (~ ~· " h ; l ;~ n. t' d :-·. f' r·" rn 

dL .SP aSt:' ~' u n .J pc~·-d . f' du• ,-. ~·¡:f' t'r~ r s • ~L: e •.h · o·t ~~ h! ST.t'"S!:' L::tl •~ 

in 1ts gt'Ohln!, p 1~r · i (·¡.l :·1"> t' hr• v!'f p¡· t ~ ,¡ lh, · dry , , ~ .. :.,..n r: 
h t·co m<" 1-1ppa1·,•nt. :h f' SI .. l:(·~Hl ~ ;p· p ¡. ln rdc·d an ~.- \··herP frum J>\n~l 

f.lr·y Lhrougf, t.:. ~ :p·r h ,.lPp''l ·tirt L'' ''11 \ r), "i 1011 ,·1 !i, · · <:odn1c~ 

A r. d 1 o r · '-' l r ~ · 11 f 'l ! ] J• n : i r' r : ! • T lt P y d. r· : • ¡ • l <t n t • d P i t lt e• r· n ll 1 a n 1 1 

\ t. l P n d 1 •,!.! t he nt 1 • P t l n !{ w P 1 ·•• \ . rL · 'q., ':1 n : 1.1 : 1 1 ·! • , ,, . '1 !" 11 h 1: , 

h' . f' , C . :'iu ¿:l ~t•g l , .,, r;.~l. 1\ ¡l 1:->, ... ':~¡qfl, ~:,.: "·'·"':-:;; ¡ ' 1, 

u . r . F rl ,1 • • , 

J. •>l ! , ng L1 
·'· F,-. ··gu Fr,q, H.i. ·rl t' ._ ¡~'.\ ~ · -r ·\n,~ :.-\~ ·-l nr ·p- '):.,1 t1<"'l 

¡ 1 ! t ' l 1 ll ' . 
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n ot pr 1~viousl.y J. • J : , ~¡ !•: d or rl:I8 .V Pd i t J I ·.J t. h«' ll!<i i:~c ¡_·he n t he 
ma i zr~ i s a t.. n r nea r ph ~~.;¡nl ogi <~a J nwtur-i t , · ::1nd is ¡· e a l ly 
on l y drying in t h 1· !'ield. ~' h Pn rel u :~· ~ · d !11t r, m¡¡j ·,·t' frer¡ u e n .. -
t.ly mr.s t-. nf t· h P. l o we r· loa\·e s ::1 r' ~' ~"t r·:pp c.·(~ tn 1-~.llm·' mo r e 
1 ight. pen(~ t rat.it1 n. Th e ar ·e a i ~ howf~ ,P r S tHH!'hl1a t li.m.i.t e d a n d 
t.hus t h e tot.nl product.ion i. s 1.·~~-, t h ~t n r r· n m t. hP. inl~rc- r· oppP.d 

beans. l'h i.s c 1·op 'lt"nds to be mnrE· uf ;.1 c: ommercial c ro p hrit h 
H largPr' perccn t b e i..ng nw:·:'.·,· t ·.: l . 

3. Winter D i mba Beans : Th i s i s r e a ·¡ l y a n ·' r .v 1 i mi t e d produc 
tion system t.hat re l ie s o n residual mo i s tu l'(~ o t· t·., l.a t i'.:ely 
i so ] at.erl unreliab l e shO i.l f•rs n t · \'f~ r· y 1 imit •~ d highly local 
irrigélti on fr·om i nt.e r·mi 1 len t s t r ea m<:-. . ) l i s g r· nh·n most ly i.n 
ri i. rnhas whi c h con~ tir'l i_ !: cl n l y a vp r·y s ma !l JH~ .r c ent of c rop
pi.ng arpas j n mo~ t . p a r1'. of th e ,. o u nt. t y . . \ s a d im h. a <;ro p it. 
oftPn cornpP.tes ~o.• .ilh 1. h P d r y s••;.tst>n g ra ~ ing r; f rat l lf'. A 
nwj o r a r·ea o f 1-.J in t.e r bean s ~o~ould bP th c •·Hinfed t•i e e t.r· ach~ 

of Sa l i ma RDP. Th~ L' r o p 'i s p 1ant ,;,d fr o rn l"l a r·c h to ,June and 
h a r·vested from ,Ju n e t. o /l. llgU s t. f'k ::i:1 \JSf! o {' the \ ' P. l'y l.i.mited 
arf:n and i.ht"' en~n tu8. l d r ought str<-·ss t.he r.·rops n orma lJ y 
suffprs, y i el.ds are no l. h.i.gh ;q nd t h e 1-. otaJ e u t ptll nota 
s u b s t a n t i a J pe r e: f' n t o f t h f.' <,o lll tt r y ' s p r· o d u r. t. i o n . T b e 
..,xcep \ion lo t his may h n t h P ~~nt1-~r· bean-:,• in t.. h e t' A.infed 
rjc c·? tr·ac k s s u e h a~ jr; SaJi ma tvhere th e .v ie l d ~ a.re some of 
t h e h ·¡ gh es l. .i.n the Coun t. r· y . 

'1os t of Lh E- bean crop i s r.cHts j der e d Lo b e a s ~ t h~ i stence 

r·e lbüt crop. 1-kwc~ ver , tha t Hhi c h is marl< e t.ed t .e _, dQ. to be 
!llar k e t e-d mo re th rough Lh e p 1·1 v n t e l rad ers , 1:hc:' a r· e o f f P. r i 11g mo r ~" 
favorRbl P p ri c~s, t han AO"lAFte. The ma r·kt>Li n g t hrough pcivat-.e 
t.rad~ rg j s makin g jt diffjcult fo l' t.h e ~lOA { dep~·ndi n g a1 most 
exc J.usivel.y on .:' DNARC' f o r product. i o n f i ~ ttf' f:~~) l.n '' Pep t·. r·uck of 
h ean prod uc~ tion. 4lso , b y not. gni.ng t h rt_¡ ug h .-\O!I1.l\RC' t h ere i s 
1 i 1. l .. l e o r 11 o s e ~ .... d r e t. a j n P d i n t· h •· a r e a f o t · 1-' 1 a n t i n g t h e n ex t 
c rop. 11. is t.h n ught. th a t. mn c h o f t. h e c r op !!'! ar t.ua l ly market.ed 
1~i. thin a re ln ti v Pl. ~~ ~ h or t dj s t anc~e frmn t. h f' pc: i. n t o f pr·u duc ti o n , 
a.s es t f:ilf's ¡n.l r < : h ~s~ bf'an s f or l n ·- 1\i .nd pa v mPnt s t. o t h e j1· wnrk e rs . 

Major Produ ction Areas 

T hPt'e Are t '-~ n RDP i n ~. h ic h bP H n ~ a r P a n im p o t' l'. a n t c o mmerc .i aJ 
c r o p. Njnp o f thc-! 111 we r e dj sc uh ~H~d i n t h e m ~:~ f' t ing; th e t. e n t h 
re r~ognized s u b seque n t l y. ThP ni~H~ dt sC l JSSPd, in t h ei. r ord e r of 
i.mpo rt.An CP- , a r P: 

1 . Dr>dz:a HU l~ RD P o f L i 1 o n gwe .·-\DD , 
2 . Thyo .l o - !"1u.lanje ROP s of B1 a r1'l~TP AllÍ• , 
:L Ntchi s i RDP o f lüuwn g u AD O , 
4. Rumphí No t·i.., M?. i. mba RDP L)f Mz u :-: u t\J) Il , 
5 . Ch i t . i.pa RDP o f 1-í ~< ronga. ADJJ , 
6 . no l< :'1 ~V E~ S t R ) ¡.; <: r h a S ll n g; 11 .'\ n D 1 
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:.:..(lul h \L: t ruba ~' JlP ,-q· ,"L' :.J :'. '' l1DD, 
M, I~IHHI•I ~ r:·l !?l ) j-J uf L¡ · .• . •! l,ie \ j)[; , 'l!ld 

Y. ~Jt.c hr--u Rlll of 1.1 .!-:n g ~; f-· :. t.! !J . 

'J'IIF n nf• fl•lL diSI'IIS -> •>d 1 hut prr>1 1;1 b i.) l 'f.jl!'ll!:.' lll' [l n l · l ·1t1l lS 

S ;; 1 i m a R D l-' :i n S ,_1 2 í_ m a .\J i!) . 

Intercr:-(Jppín~ 1s illlportant i.n D~·rl :·. t-t Hll í-> .. "l''hisi, l7.tW1l Jh J 
Nnrth Nz1mha, Dot,:~ \ú~sL., ,.,, ,,,. .·.. , .. tilh·c t · ,., and l'o!tc·hf•u . Th~ 

r·• .. la~ · pla nl i.ng ¡~; impor t. nnl l(l rhynlo- i•1¡¡J;.ul ,}• ' , 1\¡ 1 ;·1tu,; ' ~tfld 

Chit i pn . ThL! t : int.(•r ( ~ r·op 1s llllp( •t' ttir tl in ~ nJ im:l and ·..;r.Htre!·ed 
ove¡· t . I,P resL ní' !!,(• t'Otltdl':'l' dr-> pendi JI!{, o n th<> M\ili l;d)tlit:..- ••f 
din.hn.~;. 

Seed Problems 

One of th •! pr·nb J..,ms t.:it.h I.H·~ar, prnt.hwLinn appf•ar·.; tr) he t.he 
ava i labí.li1y o '' set!d and tJLlli?.ntinn pf t'€'1f' a'·'·!··d , ·nr·iPt .i*'!s. It 
~~Pms t.he ra. rm.~rR arp nc)l. ncc:epl j tlg U·-,¡ · \'ftT 1 ~,,t 1 f•S r~c·c;·nme•¡ded h,\' 

the \.omn(odily '"c arn ~:u• ··t : a!-l o\:asnl..;,, P·-trt t .f i!Ju·, is a~~> uC l rtf.ed 

¡.; ¡ th tht=> Nali O;l; l] :::;f' Pd Lornpuny í•()t¡rr~nt ratit tg c)YJ fl!'lidur· ing I '<Hld

(llH.n \<.'c•rtd~r fo l a seed ' ·· :-..p n r·t. lll<lt'kl·l. When gr-n1-·n ir•l'·:-..J ly C'ana
rli-ln \<inlld f~r l.S thoup'ht tO r .. f' highl~· ~\ 1 lSCPpt. i\)lP lo rlllntPT' OU S 

dlSI-':lSf>S. 1n :JdiLiOn ln l hi~ J a,~k OÍ Ímp l' O'\ Pd \'dt·it-l,\' Sf>Pd lll 
thr~ mot·i·· ,._,. t 1 tbc , cn'-' 1 qf Ylf-'' "- (·' "'<1 ft·on: \ S i_ ~ l JS r_· nn~ícit>)·(~d to he 
t'JO hq~h fnr' sr .. d1holdf'r· farnt•! r· ; .. . Fnr·mp r·-' thus prefe¡ tn obta i n 
~ PPd f'r'o111 1 Pe' a m::~.r ke t :.; • 

Fa t' rn ~" r g r1 ! •.; ll fH' P. ¡ ¡.. r Le • 9. r u \, 111 .t :.;. 1 u L' t • ...; D f o J l r e r "' t 1 t '- a r· i e t. i ¡; ~·> 

r a t. h r~ r t h a n p u re va r· i . .. r i '"- . T h i s v n u 1 d he o u t e .r' 1 ! 1 < · 1 • ~ s i L ) o f 
wha t. is a·.-ailal • le o1· 3<-.sc c 1~11Pd 1-1ith r1sl\ ·c~, · nidn!tC"', ;..¡g differen t. 
vat'ir>tics l·iill ;> t~ rf(¡rm l.H:~tPl' i. n :tn:: gi,c•n SP;,tsot t . \\hen t.hP er-ur 
i s usE> d m (1 s t 1 ) t u r ~; ' 1 b"' i s t. e n e r-• n e e d s t h t> f •¡ nn,.:, r s ha v ~ ::;; f: ve T'f.i 1 
quHl 1 t~ far· t' i ~t• 1hf•:. t nlu: intc.• con::,id t' ratjot , 11 : s t•Pd sP.lec t -ion 
1 h ;l l i S r, O t ti P·, f-' S S H I' l ) y 1 ' { ' !l S j !00: t t' 111 ' · 1 t 1¡ rH· " <• d P l ' s j lli f"! ' •) V P.lll e 11 t 
cr·) l'. f-'l"'ia. 

Bean P r oduct i on Needs for Malaui 

S e lf-Suffi cien c.y 

Tbf' majo r· obj(•C'\l\'f'> f'or b~Cin pr <, li _; , • t,on 1 :~ !' fl r !hP ~" <'trntr ; 

t O ]¡ P S <-d f ~ U f f l V i P. n 1 .•\ t p r t-' s f> n ! l ! Í "' 1 h ' • :1 g h ' L h a 't t h 1' < : <>U n t t · ,\. 

LS n iJt st> l f s u f!' ir: U ,•r;t , a.l t hough r!L'< : ' J">.iiP <l'1l·1 , ... difficu lt to 

fi.nd that h'i l l suln,d .lntiatP t'.llt :~ h~pu t lH ~ .... L~'· ~'hP lrtnsL subsléHt-
1 :i a.l 1 n d i t""<·~ . inf,.r·ntat i nn i ndtri-tlt-!'-> thnl l h••ll' ís ar1 •' m bar~o on 
1.hP t'·Xp(\ r t nf' ¡ -'HilS . n. ~ r·:liiSf-> nf !h t• domin~n(' •' )f Pl" l \ 'fl.t e \.rf:\df·r·:.:; 
rl.,..a ¡ i íl ,~ t,: i 1 h b~ ~:\11=" 1 t-bp f iol.,; t.hruugh '\Jl ;•i.o\hT dun~:; 11•): ¡H· uvl d ~> a 
r~liah]P f'stim: tP nf prn·iUt"'l ior to rl c' l• ' ll!lin•·· t\¡e :•m•..,, Jnt of shnt· 1 
f'•~t11 o¡· !"111'pi1H. '!'1 : !• t :1f u! !'IHI t'·l"l ··¡ '-.. , ¡ :<ü•l•' ltdi.va\Pd <~11 
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unrealistic low per c~~j L ~ cons umplion o f only 4 kg per year. 

The increase in produc tion towards self sufficiency could 
best be accompliAhed by increa~ing the yield per hectare. For 
smallholder production thia woul d in t urn imply ir1creasing the 
yield of the intercropped beans, as this is the greatest acreage 
grown. The other alternati ve for increasing product i on is to 
incre~Se the area pla~+~d t ~ ~n~r~ : ~ ~ ~n nrAl . 

Increasina Yields Per Hectare 

The need to increase yield per hectare is associated with 
determining the differences between research yields and farmer 
yields, and then determining to what extent the difference is a 
result of the d 1fferent resource base3 on which the farmer and 
researcher are operating, or to what extent it is a technoloay 
problem. Witb the limited seed supply there appears a need to 
look at varieties that will provide relatively high yields when 
planted at low density. This might imply looking at longer 
maturing varieties with more vegetativ~ growth prior to initi
atina their rep~oductive stages. Othe r a.lternatives would be to 
try and increas' the use of r e lay c ropping with mid-season plant
ina. This may .mply looking at the newly released early maturing 
compoaite maize varieties for their potential f o r allowina an 
earlier plantin. ·~ of a relayed bea.n c rop. Al so, i t . may require 
ooncentratina o~ early maturing varieties that will mature befare 
the dry seaaon ; 'ecomes too advanced. 

The two suggestions abov ? appear t o b~ contradictory in that 
one advocates l ,mger mat.uring varieties ,..,hile the second early 
maturity. What may real ly be needed is sorne survey work to get a 
better understa rling on the bean management practic as of the 
farlllers with ld,·a of developíng sorne research strategies to 
indicate how to prooeed and determine if more than one strategy 
is needed. Gi v : m the need for similar seed to be a va i 1 able for 
the different ~ ~an production systems, jt may be necessary to 
have a single c umpromise strategy tha t rnax imize s none of the 
ayatems but. opt . mizes productlen i.· , . .._ ;;, ~..;..:. ... ,.al.ems. Included in a 
survey of farme: ·a needs should be some i ndex of p ercen t recom
mended varietiel , like Nasaka, that are pa rt. of the farmers seed 
mixture. 

Bxpanaion of Ar(·a 

The other (,l ternatives would be to Pxpand the area grown to 
beans. Such expansion ma.y have to be concentrated in the estate 
sector. The moFt serlously considered possibility wa s the flu
cured tobacco eftates. They operate on a consolidated management 
rather than tenl~t manaaement as with burley tobacco. Also, the 
flu-cured tobac' . ~ is harvested wi th the s talks removed from the 
fields in time . . ~ Jr the mid-season planting. In addition estate 
managers eh~~:~ - - ~ a vested interested in bean production since 



they are already r e·•\<. ·• Ing ~H~ans t.o t.heir lnbnrArS. Thu~ if the 
flu-cured tobacco est.u.te~ Ri :~ rtf::d pror.:kci. ng hPans, mosL of lhe 
production may not enter ~h~ market . . Jt would, h owev~r, relieve 
pressure on the demnnd. The mai n problem t..rrlul d he t he conf l i e t. 
wi th t.he tobacco \Wrk .in th~ s heds. Thf.' manager s may not be 
willing to divert Lahour away frnm assur=ng the b e s t qual.ity of 
tobacco to bean prnduction . 

Another possib i lity would be wintPr planting into the s ugar 
cane ratoons. For the crop that i s cur during thi~ period thi s 
would again be possible. There is n orma lJy l~n or three months 
before the ratoon crop reaches canopy t·Josure. Th P re are other 
areas in the world where bean R ~nd oth·'~ ~hor l seaso n legume arP 
regularly intercropped with sugarcane. As with th~ tobacco 
estates the sugar estates have a vested interasted in bean pro
duction as a saving in what t .hey havp t.o peovi.de their workers. 
Again working with beans intercropped i nto sugarcane, particu
larly at harvest cou ld be fairly labuurintlS and managers may have 
more productivP work for laborers. 

A third po!sibil ity for increusing the area grown to beans 
is as a winter ~ rop in t he rice irrigation schemes. Ho~ever, the 
land under the 1rganized irrigation schemPs is hi ghly limited 
totaling around 3000 hectares nati onwide. rn additi o n there ls 
sorne potential areas in the self - help irrigatinn schemes. The 
irrigation schen es are srnallholder ope r ations flnd beans would be 
as a cash c rop 'or smallholder s . The schPmes are designed for twu 
crops of irriga -.ed rice eac h yea1· . Hol·!~"vt~r, gr( Ai ng two c rops ... s 
nota comfnrtab.~ e fit ~,; i ~h t. iH. ~.urreJIL ¡¡¡ r~ di.um ma t urit.y varieties, 
and man y sch ame~ reaJly do n ot have sufficient water for two rice 
crops. Thus th . re is .1.. nterest in a 1 tf'!rnn.t i ve ~~ rops fo r the 
winter (cool, d · y) season. Bea ne are u cro p that ran physically 
be grown during this pcriod. However, t. hf.~ re are nther commodities 
looki ng a t wi n t " r croppi ng j n the ir :d ga t i.on sehe mes. Thus th f~rP
could be sorne C · ' nf l ict of in te res t in wld eh t he farme r' s wi lJ op1 
for th~ c rop lÚ h great~st economi c ret u rn. It i~ qui t e possibJe 
for sevf:ral ero} s to be produced in. thf' winter season depend:ing 
on loca l econom es, a8 ~"ell. tts }JU SJLJ ,ill 1..¡ .1 t.hi n the .irrigation 
scheme associat• d with water avai l ability . 

Finally, u .ere cotlld be sornE posübility of jncrea~ing thP 
amounts of bean~ being grown in th e arPas already producing 
beans. This \./ol' l d imply .increa~i ng t ¡e a r,~a de\' oted to inter
cropped beans, cr t he amount of mid-R ~as0n r elayed beans . One 
concern in doinr this would be understanding wha l c rops, if any, 
r.~ .... ..,o "'""'--' '- - · ·1-)A t i t uting for, Rnd i.n the overaJ 1 gove rnment 
agricultura! prt~~~- " 0 e ds, is th is subst itutlon desirabl e . 
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Seed Availability 

On t-> major· ~onc e rn \-dth b efHl pr· n dtt c ti o tl is 1.1t e a\·ailabí1.ity 
o f s ee<i t.o smaltholder f1:1rmt=>r s . It ::tpp~i:it'>' •• ~, a 1-:eJ.I a c c· ept e d 
prob 1 e m , bu t n o t. ~,.;e 1.1 i dP.n t i. f i Pd and \v i , hou t a n.v r+>a 1 1\no\.: l e dgP 
of the spP c i f .í cs . There a ppears rno r·c !-qwc~u l at inn o n I.J hnt t h P 
ca usP.s a nd possi b]e so lut .i o ns t1 r·e t tlHti c:o n cr·Pt e fa ,· t s . Sorn e of 
th P thought.s on the subjP.c t are: 

l . At. the farn: iev c l, i t is susp P. c tArl tha t far·mers ar f~ selli ng 
a la rge p ercen t o f th e ir bean s s hn rt i:y a f t e r harvest in 
orrler t.o mc et imme d i ate c ash n e .... d ""; , ¡ .. :i tlt t.h e hope t.h at fund t=: 
frum o t.h er sources w i11 be availab l P r.o hu y seed when t.i mC' 
f o r n ex t p J a n tl n g a r r i ves . S h o t ' t r a n g e Pe un ~> mi e s o f t h i s 
nat.ure i s c ommon in s ma .l lhnl. d er· !'armi. n g c o mmu n i t:ies . Hü \-'
evPr, if must. me mbP.rs o f the commu n i l y dl'l:' OfH .. ~ ra tjng on 
short te r m ~~onomi rs , th ~ avaiJabilit y of s~erl wh e n plant i ng 
r.omes can bP c rit i cnJ l y Ahor t.. . TIH·•rp i s a r·r>n l nPPd fnr 
mo re in f ormation on hean RP~~ 3VRiJ~bi ll ty with in s malJ
h o ldfH' far111 communit. i es , t.o se0 th P "'"< LPn t. short range 
e r. onom Ú'S .i s h i nde r j ng sPPd supp l iP S, or h' h e t her t he r e a rP 
sorne fannt'J ·s ~jt: hin t h e communi ty with su f ficíe nt s urplus t o 
sel J sePd t o th Hir neighbor s at rea sonab le pr ices. 

2. On e result nf fl-irmf-' t'S s 1~ l J ing t· h e i r bt• Rn '-0 a nd Jater buyi n g 
l n(":al l y a.v a i l a b le bean s for q(•r··d , i s t h e farm e r s ' loss 
en n t r o J o n t h e v a r i P t i es b e i. n g .'.! r f) t.: n . T h P , · <\ r m e r s ha v e 
lj t tl e c h o i c e bu1. to a ccept. any var Jet.v m.i x1 tl re a v F.ti]able, 
a l t h o ugh i. t i s ex pe e tPd tha t fR nner s do IHi VP 3 fa ir 1 y good 
abi lity tn jdentify '-{eed and r ela t P. i t to \' a r·i ~ ly e h aract 
er'isties. There is a n eed lo eva lua.t P l h e farmers ' mixtures 
to set• wh a t . pe r o P-n. t. c an be a t. t 1: i b u t ed t t·· í mpr o \ -- e d ge r rnp.l as m. 

3. Givt=>n the P ')!Hdbl t~ in vo 1un tar~· na tun~ or th e !-'.eed mix tures 
thP farmE>r s u se, i. t . rnny b e nP ~ ~ ess <u· y t o a sce rta in i f farme rs 
ar e re~lly i n t e r es t.Pd in "1i v t11.-.,...., ·"' ~·\· ¡ ,0 1- hP~-:iZE! d, a nd if s o 
what type 0!" mi x tta-es th ~ .v want. f f' th e- ~' o r e interested i n 
mi xtures h O'·' should. l\11~ mi xt u .r:t-!S h r-' formu 1 H. I. e d t n mePt 
var-i o u s loen ] n et:>ds . Th f"· n e Pr:l f or mi x i. t Jr'PS imp }jes a nee d 
lo t est a nd inr r c:"nse SP\·end d i f f P.l ' •• nt. var i e t iP.s si. mul.La n
ecnu.¡ l y. 

4 . Co mm e r c ia) !'l e Pd p roduc t. i. o n do~ c.; n •)t- é'})pear t o lH':' s e r vi ng th P 
ne e ds o f s m~ l. ] ho } d (~ T' s. . The •,¡ ~ti (Jna 1 ~; e0d Co mpa n y ÜJ c oncen-
tra t i n g o n produc i. ng ::tnd mur·lü• t i ng l ~nHd j i:ln Wond.Pt· as ::.l n 
export Sf.'t'd c r o p . Th~ p 1·icP t J f t· lt :is ':ommt~ rc ial ~=H~Pd is 
c o n sideren t oo hi gh f n t' mo ~~ l ~mal l ho .: d.pr·s . Th f> l'eturns ov1~ r 

1 ncaJl y RYél1 Jub l e seed c{p no\ .i u~l tify th e atid.lt.i o na1 cos t . . 
T h e C'omm ucli l y T PB.fll is Jnon• inl. e r e s t<.o• d i n pr·nmot .i r;g NaH:=-l k a. 
among s nnH' tj , ·e t e l c-as~· r -: va:· ; ,, t Í '" S, nnrJ d or~s no t a ppeAr ab l e 
t.. o g »t. th e t--n t i.o na.l Ser-d C nn1 pH t t~.- Í!li (' r'"' .,.: Led t n pr- u duc í ng 
set?d f o r t h e~' e var·· · · 1 i P.s. Th n r·ps : 1 l t i s t h ~ ( ' nmrnorl i t ,v 'fPam 
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a fJ d 1 h P J\ 1 )fJ s a t · e 1 e r t w i L h t lt e t . R s k n f s ., ~-' d m 11 t i. i f' 1 i e a t i o n 
and d "i <;¡ t rjbul.ion. Thr> _\. c· :F\ d n t hi ·; t n !'\ l imi~"eci e:\:t e nt, but 
il i~ not in tht>ir· mandat,.,. anrl fu n ding de ... •!:! not l:illoH them 
to JH'C>dll\ ' f · or· di~Lribul.<· s LII' fi <· i e nt :oH-' r ·d l o UH " Pt tht-• d e mand . 
Thet' ~'-' js ll f_l(•terrtHtl f11 t· c c•nl r::t c· t i;H~ :-;c~•· ·l ~ll' lHiu c tjon by 
s m r~ l l11 o 1 d •"' r , b u t U n" p u t e n t i !l 1 t n !'! e 1 1 a t h i g h e r· p r 1 e e s t o 
pr·i.vl'll. e tcftders í s lilu~ l y tu <'D mpr o m]s e LiH~ effo rl. I t. 
m i .~ h t ~1- 1 R o he p c.H; s i b 1 v l. u e u n L ni 1 l . w 1 t i L P ~ l <-t t t' ~ r· o w e r s o r 
f'ar·me r· s Jn 1h"' r·i c t ~ s r: h (• ffi f>S . Th.;- r·pa j pr n blem h Pl''~ 1118:V h<~ 

thE~ mrtrkr!tlng h :·n> n nl fully sLAb i l.i zr~d td'tt•r· th e libe r·al
izHt.iorl t.ha t. al l o~o~ed p r i.vate tra.cl(~r·s to c•c) mpet.e 1-Ji t h ADNAHC 
in hu :.·i.ng b~ans. ThP i n st i tut iorHd st> t:.up 0f .-\IJMAHC doPS not. 
a] lo~-.· it~ h uy Prs t o make d eci ~don!:( on tf'\ e ~pot, I.Jhile pri
\'Rte l rade r.s hn vP t .I : F> fl P":i bil ity tn mal(r qu i ·· l< del'i~ion!=l. 

Th i s fle '\ih ility in ma.t.:ltet dPci.:lio n making _gives privatP 
tr·adPl'S R. compet.it1vP Pdg r> O\'Pr' 1\Df'IAHC. with regards r.o 
sf>ed avR.ila h ilit."r' here ar e ~'l~;t) snmP rP rtl administrat i q '! 
i !:! s u e s t. h a t n P e d t·. o b f! ~ n r t. f ' d o u t F\ t r P 1 R t i ve 1 :r h i g h 1 e ve l s 
í 11 t" h "' M :i n i s t r y r· e l a t P d t 0 f' n 1 · o 1 Ir' a g i P g t h e N a t i. o na J S e e d 
Cnmpl:l n y and l:h e Aea n Cn mmorli t· y TPam 1 o ¡...•nd{ tog:f.~ t.her jn 
variety d P v~ l opmPn t a n d SPPd muJtipJiralion. 

Farmers Invol veme nt i n Vari et y Develo pmenl 

T h f>rP a re sJme major di ff erPrtCPS bP I. I-JPP n wha t. ~' '~searchers 

are sr· r· ... ~r·ninp; fo r· nnd \.¡h l'lt t'iH' far·mHrs SP.f-: k in t.he Yarif~t .if>s thP ) 
e h o o s r- t o g r en.: a n d. r o n s u m e . T h e fa i 1 u r P l o • .' n n s 1 d e r fa t.' rn e r s ' 
dc ~ i.rPs, par t i.c·tJ l a r ],\' ,.,h f· n i.l inv n Jv~> s r\ ~,r·imary suhsjslenC'~ cr0 p 
e o n t. r í bu t es t o t h •:- l o \ J a 0 e e p t a n e P n f re~ 11 l t 1 n ~ vA r i e t. i e~ . T h e 
b ean variety imp ro~~ment prinril~ sy st ~m emphasizes: 

l . YiPld p0lnnlial, 
2 • D i s P a ~H' H n d p P. s L r ,_,. s i s t a r H: e / t o l. ., r· a n e e , 
:3 . Cooking q ur.~.lit y (tjme), 
4 . MHt. trt·it ,\ time , 
5 . Fn rmit1g ~' )s 1 em c o mpRl.ibi l t1 ,\, 

6 . Appf~Hr:lnce and St>Pd r•h ::~r .-.r- t .:.. ,...; ~· · ' r• s . ~nd 

7 . Ma r-kPt n·qulren¡c-nt ~ . 

T h f~ f a r· m e r l-l , a t L · as t 1 h o s 1'· ~ u r ._. P ;v e d i n 11 t.~ d z 1-l H .í 1 l ~ 2 , s e 1 e e t j o rr 
C' r itP ria prior .itie s ar~: 

l. Yie ld, 
2 . Taslf', 
3 • ('o o Id n g '1 u a 1 i L y ( t i m e a n. rl ~~ e P d r • r; n ;,-; i s t P. t H ~ y i 
4 . ~l<irlfets requírf'ment ~,, 

2 Fergu son, A.E. a n d S. Sp rPc h•::> r . 1987 lvnm e n R.nd P.l::1nt 
(; "~ n e t i ~ ~ D i ve r· R i t _v : T h e Ca s -!'l n f B f:' :t n s i n e P n t nil Re g 1 o n n f N A l a t·d 
Bea n /l.owpea Cl? S P. f'li_[ •hi g r.n StH 1 <" ¡ :n¡,.P t s it .... , ¡.: , Lan~>.ing, 

M)chigan ·1 BR24 - I e . ~ 5 



142 

5 • 1'1 a t u r i t y t i. m e , 
n . n i g e s t i. b i 1 j t y , 
7 . Di seas e a nd pest. res istance/to l e r· anc ~, an d 
8. Environm~ntal st r e s s to both w~t and ~ry ron dition s . 

I n additíon to thes e characteri!:> U r. s associa t ed .... it h 
produc ti o n and g r ain qua 1 ír v t-h ·· ~-.., ~· "" ~" ~ ..-. ·~rP :J lso co n cerne d with 
lhe potent ia l fo r· fr es h s n ap beans, a n d hean 1 Pave~ as rel.ish . 
T h e differences b e t t.•e en t h e l t-·o li~t.~. j s nnt ne<"essarily inc om-
pati b l e . l t . can r e as o nably be easily r ec lif.i Pd . Soru e i t. e ms may 
b e i nterrelat ed. F o r exampJ e s e e d s i ze a nd co lo u r c o u ld b e 
as soc ia led with tast\~ n n d cooking t.ime. If s imila r tast.e a.nd 
c o oking time were f o und in a bean o J· ~ djfferen t c olor, fa rmers 
woulrl most l i k ely easi ly adj u s t. The diff0rences in the two 
lists is impor t a nt in i nd ica t i ng the need to have sorn e farmer 
review incorpora.led into th P varie t.y de ve l opme n t process . As the 
breeder~ narro~ their potential lines to 1 5 - 20 e n tr i es used in 
t h e Nat.innal Be an Va. riet.y Tria ! , f a rmers o r· prefP.ra bly fa r mer 's 
'" i ves pre fe re n ce e val ua ti o n s h o u ld be conducted. Th i s c oul d b e a 
r e ]a t.ively si m¡:.Je study of ha\·i n g a gr·o up of farmP.rs o r 1-Ji ves 
conk and sampl t di ffere n t li n e s 1\ nd render t h ei r opi.n i ons . 

There is p - o babJy a need to cont i nue to conduct surveys tha t 
inc lude qu es ti on s o n farmers ' p r efe r ences for boans as there 
colJld b e some va ri at i on i n prefP.re n c es between d i ffere n t r egio n s 
o f t h P c ountry. Howeve r, it must be recogn i ~ed th a ~ r esearchers 
have acce s s toa broad f! r range o r m:tteria J s par ' ·i c ulllrly co n c er 1-

ing suc h t hings as pest. q nd rJ h~r>~) <-f· ~,·~ 1 <3 \ anc e t han t he fa rme rs 
and thus ca n p rcw i d e t. he fa. rme r s w i t.h a wide r· e h o i ce u p o n ¡,¡h ich 
to selec t p o t Pn t ial var l cL i e s. 

Farmer Involvem~nt in Techno logy Deve lopment 

As wi th t r::! n eed fo r farme rs t o be .i n vcd v ed a t so:ne pol n t i r1 
va ri ety devel opnen t , fa rmers should. alsn be invo lve d i n other 
aspe ct s o f b e an l ec hn u l vg) . l-=: . · · .J" .. . ... . :.~ .::. t i()\. on ] y impUes 
doing on-farm t ~ st ing o f potent í al i dE-a s , hut a l s o n ot. tryi ng to 
mak e too detai l ~d r ecomme n da. Lio n s . f'rovid e t.he fArmec8 wit h s o rne 
b r oAd ideas, a n d a l loh· t.h e m t.o "fi n e tun~ ·· t h e C'On <'ep~ s to suit 
t h eir c irr. umsta 1c es. Farmers u~nall y v· ill mal<e s ome minor· modi -
fj cat ion to te r.l tn ica l i nnovati nn~ . Th f' f 8 r mer may a.l.so h ave s o rn e 
operali o n a l con stra int s l h aL h i n ci e r compl~.~ t e ndop t lon . Labour 
s hor lages co u ld i nt.P.r f e r e w)th t.im"' of pla u ting , a nct limit e d seed 
supply may reduc~e t h e n umhe r q f st l'\ t ion s nr Sl-!ed used pe r s ta 
ti o n. F.xres s i Vf~ det.ai lec technoJ o g y dP\"t:do p me nt. a nd t·ecomm e n da
t.1on g c an actu ady be(•ome a rrm tm r-or o f ··~ r\ v i.a l p u r s ui.t " \n whi ch 
t.h e rP.t.urn s to ,h e r P sear,~ h d o not jw:,;tify t h e cost . 
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Sustainability 

Ou e advanlag(~ uf bean<-~ R.s wi Lh ol h "' l ' lPgllm*""'S i s l.hP.ir 
a hj Jit:y to fix Ftlmosph0ric n i t rog en and 1hus proYi.de a mor e su s -
tainable a gr icuJtura l bP,~c than a ~ysce-tn ~• itht,td l'-'gumPs , Unfnr-
tunate] y Phaseol tls bef\ns a r P n o t r (~¡,ll Jy a ve n · gu~1d nitrogen 
f i X €> r . I t. i S p () S S .¡ b] e t o 1 ;;!. k p R rl \' " rd "1 {1 p 1 ) r S o Jllt;' l) f t h (> n i t ro g p n 
fi xing p ot ential by incorpo rR tlng 111~ crop residues ra1h er than 
h11r n ing them as i s t he rommon prar-lic~-> i n Mal:uv i . ThH in co r·pnn=~-

t i n n o f r es l d u P s e o 1 d d be e i t h f:' r d j r e e l ·1 y , t< h .i eh m a ;} rE" q u i rE' 
considr:>r.able labo ur, o r inrli r·r:>ctl.v vjq gra.zj r,g art LmAJ B. Runnlng 
t.he re s jdue thl'ough a rum inan t probabl.r d oes n ot substant.ially 
rt~d.uce t.hP. quality, o r reduce t h e polential itll'rt-:'BS e in soil 
organi.c ma t l. e r. OvPr 90% of c r n p resiJuf's dp c- .. mpose t ~i thin a 
e ouplP wee i{S s o t h er(~ i.s vpry li lt J"'! rem.aining t o iu:pro ve o rgan i <· 
matler or soiJ t.i lt.h, most. of Ud s d eco mpnsit i on comes from the 
relJu1osP or ht>mic P lJul os e which r·uminants r_· a n us,. for ene r~y. 
The animal might jusl as easi 1:;. tH:>P. th i~ for j t ~ e n E-•rgy s upply . 

Ot h Pr t h an ine•Jt·pur·a ting t 'PSHiur•s, jt may b t:• p o..,s ible lo 
in r_• 1udf' An Parl y grePn mn.nure erop prioC' t o plan\ ing a mid season 
bPan <' ruJl in FPlH·uar~· or r>1ar<'h. T h e D•-'Sl. c r·op fnr· gr·een manure 
rnay b P o nP o f t.J. p C rotl'lla ci a~; . lt may al so ha , ·e u positivP 
~~ fr t"'( ' t on wi.t . <~ hl·J PI:!d c:(lnt.rnl Rs Crot· n.ltlria iR CC' II SJder~d a r. atc h 
crop t .hat {·;jll H l imula t.P the ger'minal i on of Lht:• 1-n t e }n.H:•ed s eed 
withoul h ns t i ng it.. . 

Anothf'r pns s jbil ity t.Jr) t!ld hP t q 1' ' nhin ·· ~.;¡ti! ,\gro - Fore~tr-y 

Hnrl t.h e- <J se of Acac: i a Albida 1-dthi.n the system . It does not 
appPa r tha t.. beans U X' (-> ~d. v e rsP ly s f Ce e t.ed by :\ r-;..·w i a ·\ 1 h ida as 
grnundnuts are. 

whaL eve r 1-cJrk o n s u si:ainab j.liLy th al. wi. ll I Hc: rl. o n e wi l.l talu~ 

a n ex tt:·nsi\' t" anct c<1mplex fie.ld tri .<tl prn gramme t: h ~i t;ouJrl 1 at 
lPast i n i tia] ly, ha.ve t o be conrentratPd o n exper- im1:> nt ~ -; t alion s 
r a t. h e r t h a n e• n - l H r m . 1' h e m 1 n i m u m t . _.i 111 r~ re e¡ u l re 111 e n t. t.· o td d h P 5 
ye a r·~ . 

Benn Improveme nl Prog ramme 

Entities Involved 

Tn "'la law i t. herE> arP Lhre e Pn l itie.,.: ac·t.ivf-'Ly zr, ,ol\·e d i n bean 
r ·esea rch. The m os t i mpo r tan t i s t hf-• Rean Commod i t. y TPam. J t i s 
loeatPd H t RttndR Cv l1 r:> g :·• <HIIi r•onduc t !-; itb fiPld l r·i :: l :--. on lh P 
eollege fBJ ·m .-\S ~..- e lJ as diffF:>rent CP. sea. r c h and o n-Jarm 1.oC'at· inn 
arnund the Po tmtt·y . v.·hilf"; n:u ~t mern b Pt"!'> nf thP Cnmuwd ity Team are 
b iP) ugi eu 1 ~cif"•t tjs t s , t h e cnrnmndj t .\ tt:>l'lm has r h P p•"l.r1 timt'• 
=~.ss is ta ncr> C1·om ~nC' ial sc iPnt.isl.~:. Al.so , a s frt ·-·• .. dty ;n e mbe r s o f 
Bu nda Co ll Pge t h r;o Co mmndi t ~ - TPam mPmlH'rs h:n·e t ~'"'~<'h i.ng r·e~pon~i-

o ¡ L i t j •- " .i r, '1 d :i i t. i u 11 t- o 1 h P ; r B f~ a n r f• s ~a r e · h . r h ~: no urm .1 1 :. J. '> 
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111•" sr>e:ond entity ~~ lhe _\ drr.pl J\f' f(,. s t::ar · h l'l·--:gL'<:t at<Hf-! . I t 
O f>PJ ·!oltes t.h r o11gh -'\ cb-\pt:i\ ' f-' R ul-l ~~ r· ~h ·tH~trH~. (.:\ f( T..;¡ '-' P •·n¡HJ ,:..d to al l 
t h e ,\j)f)~ :-! n d h :;s h P<'> ll a c ti v.., ly in\ u l\ 'Pd i r, be :!ll r·fO> ::-~ atT h in t.h osP 
ADDs and RDP::-; .in ~..,· hich b o 11rts i ~: nrc i mpo r·tknt "'.Hnm :_Hij Ly. The ARTs 
!'On~is 1" o f bot.h bi.n l ogi<"' a i a n d .,.;o v i a _l s (: i~· n tj~t "' and u nd t~ r l . a lH' R 

\' 1u · ·j (>ty of o n-rann s t udi f?!> . Th ~ ! -\f T,; ' -.J Orking thr- o ug h the .1\DDs 
hH.\' '-~ a 1-1e 11 <"stah l i she r! s uppGr t ~"-:· tem wit.h !'iPld ~-;L.:~ f f al the 
HOP ri nd P.~: t.ensi o n fi pLJ as::,i ~.;.. l!l <.: < c.. • • :.:.td ,\- l-' ( •!'h l. ng ~dt· h t .h P 

prugr·¡:.¡mmf• , The :'\RTs hav, .. r~spo rts i L lit i e :-;. t v 1 a.ll ma j n t· tTnp s in 
t h ei r ,.\J)IJs. 

ThF! third r·ps c arc b e nlit y i s '1 l ~ l H i :-:e <..' ll nllli Od i t y 1 0 A.llt, 

i n t ~! r·crnpping s 1udies, 
1 1. h m n i }~ e p r o rl u e l i n n . 

Il 
a s is i n\·o lved i n r esP.arch o n mai.z1J b( 1 , 

part uf' 8 broadet· ef f ort. a S S(){· j HtP<.: 

I11 additinn t. o tht=> rt'S<-; ar·e h t ·o · ~ ·-:! r '"' , t.h e e"\tenf-lion progra rnme 
is a ct i ve i n prornot.in.g b ea t1 prod •u t C'1 t b rough ou t. t h e di f fP.re n t 
ADDs . 

Work ProgrammP. 

Seed Avai labi 1 i t .l...!._ G .i , ·e n t h P cn n. f 

problem, th e )im i ted amount. o f so j 

cu) t·y in de ve] ('p ing a•~C'Pptl'!.blf-~ s~iJ' 

of seed ava:i l ah i l .i t. ~ in q]1 i t s v . 1 

mos t i mport ant : ask of t he Bean P ·r 
r ·~ q u i r r-' a m a ,j o r· s o e l a l s e i e nc. · P. i n -> • 

t hc prohl. e m and dP\"f'~lop alte y·nat."i 11 

is cl~ar ly und P. r ~~ l ond , j t mos t l.i { 
t-1 O r k t,: i t: h t. h e d ·i f f : ~ re n t ~ n t j t i e S 

1 i nkages. nf!~ded t.r) C'(::<.S o l \·e tiH~ p 1 o 

• ¡ · s <>l• t h 1:: ma g n i 1 udr~ of t h e 
}. :tr.i\d edg e , :-u. d t h e di f f i 

J Cns , a ddre s si n g t h e prob lern s 
n u ; f:v:E: \ s i ~· p r·o bab l y t h e 

l.u0 ··· .. i ()n effort . This wi l J. 
j t •s 1 l o d<-:!i jn e the nature of 

~(} i ¡¡ ·t.. i on~. ( lrwe the probl e m 
J y h' Í 1 1 ··pqui t · f:: some ~ ffor-t t o 
\o J \'(~d i u fac .i 1 j ta t :i ng t h e 
1 f:~ Hl • 

Varíety Develop!)"ie n t : The v:-Jrir~ t : - · ~ n'.• l opmenr t..; n rk is o n e of the 
ma jn r· ~ ffnrts o f thP Be2 o Commo d T t?am I.Jor· ~- at. Ruoda. The 
in i t. iaJ s c ~ r· eerlit g p r oces s .i.s l·i f." i -·s t. l:\bl.i!:-> h e d. T h e> real n eed is 
to add a eomp<J rten l· n f' farmP.r Pv r-o · • t i n"' ,.: lv -•n •.b P mater-ial .is 
ready f o r inc Jusion i n thP. Na1. 1 0 t · Be a n V3.ri(.'I:Y Tr. .ials fo r 
ntlll t.i -locat.i c n t(·' S I. i n g . Th 1·! fnr rr· ~ ,:..': H. ltte.l ion n eed s Lo inc Jude 
boi.h pr·odu(· ti. o n é~: r i te r· .i a <~ n d ~:oc }.: i ng 1 tas le e r i :-er ia . Al so , a t. 
t h e t i m e ti n e s a e e e o n s i d e r P d f • ' r t h e t\ a t i n n a 1 \. a r- i. c.:~ L y T r í a l t h ,~ y 
s h o ul d be tested int.e r c ropped ini p mui z ~ . 

Anoth .-~ r cotl (:ern o f thf:' u.tr i e1y d < ~ \ · e loprnPr lt wu r·l{ , ~ou ld b e 
th e rt';IU1er C()tnpli c ah->d eva !ua l io n o f v ar· it>ty mix t ures . If t h:is 
i:-> ~o;ha.i Lh e farm~~ r· pr l':'f,~rs t t• p]ant, ! h ~ n .it. f nl.J,n-:s t-ha. t t h er·e 
j s H n t-' f" d t. o de v ~~ t o p m e t h n d s ro r e '· <:tl u a 1. j n g m i :-; t u r 0: s . 



Q t _be .r__I_fl< 'bJ)_~)-~lLLl~~y~J ~-~-P ... "l~t.!.!:"~ ·¡ h . 1 • 1jf. r· 1 • 1. r, • 1 1 . !~: 
·-· r r. 11 · t q t, _, t h, t -.. mm · • d 1 t ·' r,.: un 11,. r. d 1 (l t · , 1, 1 . n • · 1 , ·- , , 

.ir · t •] ( op111 •-• lll 

l " . .¡, ' l l 

Í il >' l ' • ' i-i'"' t .•.!, th •· :O.Í•-•ld nl' lil• ·' l' ' !' <> J>I'"d ! •••:1ft -'. ' t!i ' l !1·· llll ri -~.·-ISO I I 

pl i 1!1 1· r· cl 1><><11• -...;, l> •· th P ¡ •" l ' f' ...;t · , nd 1 11d ¡- .. ¡ -, _,, . .;, · ¡ ¡~ ~ 1111• 1- --;Pa'-'o n 

¡>: a1 1!· ·d ' " ':1!1 --> H ['J~< ' i >l ''-' , . hn \t' 1 \ 1! ' ~ • Í_\!~ ; · -~ t J> ' ll••t,ll'l! , ;{· •~ta,jllf ' 

1 1 1 ' · 1 · r · n :--. • · .... 1 11 1 )f · "d 11 r · 1 i r H 1 , 11 ;¡ r· t " • 1 • 1 : 1 1· 1 ' h · · -' • · ·, " r · • · p ! · tr · P s n 111 • " r 

l 1; ~' • • 1 :> 1 ; ll • · ¡; 1 ., 11 t r • 1 1 111 ; • : -: • • • 1 ¡ ' h , ' r· 1 11 :-1 1 ! ' r 1 .; _, 1 • - l .1 1' · . t : • n t i : 1 1 . 
\\11 1' 

1 i < •. 

' · "aol ' : , ; ' ·. i 

; \ l '-"1 fl 

\. i 1 11 
f' ...... ··h·· 1 

1 (\ 1 • il 1 

, 11\ 1 ¡ 1 .... 

ir · ¡·¡ !..(:""11 

di :!1! ) ; 

i r 1 fl 

., . ·1· (· •1 . 
,_ 

p1·"d11r · l 
~..., 1 i!llt \ { ) ! 1 1¡ 

p · · 1·l 1 1 ¡ ; 

; ·-. ~ t J t . l. 
:" . 1 ·' 

!P 1 ~ ~ ~ 1 

1 i 1 , . 

1. h r• 11 

hP d c) JI' · 

1 1 , ~ r 1 • , ~· n1 t .. ...... 

1. i , . (' 
¡; i 11 ;! l 1 1 li. 1 . .• 

1'. l :) 1 ",¡ 

~~ '} f r 'f ' d t. «> flf .. U 1 ll 1 ,,, ,,, 
11 '

1 
" 1. 

r· r i ~a 
lhp 

•.lt~: 1 t 1 11 d· i ! j 1 1 ~. ;-. 1), ~ <...! 1 , lt- ' '11 1 11 1 tld 1<' 1 1 '111 

Qn-Fa r·m E v a ]uª _ti o n s _;__ (lr1-!·,r·" ' •1:tl•t:<lt"rt ll'-" ·" 1 '-: I r· ¡ ., • . <>o r·dirlf-ll "d 
.)r>iTif , -.~' f' ¡ q • ; h · ··iiH'I'Il (IJ t• i\1•; '.1 (dfillll•J•lÍl.' 'f•'il lll ' tl1 •l !i)p \-i HpiÍ\'P 

'-'"s••:q· ,·h l ' r ·r·~ l >l lll lft !· . lt i ~· r •-·: , 1 1 • l ; d \1!1!.; 11 f< •r· m :1 1 j .. 11 df ·\'P]OpP-cl t• ~-

t\1 ' "nHn r ·el i 1 :- ¡· 1 ·: 1 m h :' r '""'· • d · i n 1 ' • 1 · 1 • <-: t 1 " t h ,. \ Jll ' .- ·11 r d . , ' a 1 ";:\\ i : , p · 

io t'llt .. r: -- f ;-11' !11 . ln• · i o¡<J,,l n ' t1 " ·.!' ·· f'f,, t s t·<·llld ¡,. . : 1 1·• 1 ic--~: 

ll•·.ll·tn•.: ·· !<··~ ....; • · , ¡ · r·•n' fl • · l •c >1 1 ll'o' l~t :-11"~.' '- l _t • ·l: ·1 - lt l'! ' • ' l ' • ' t • l t tl ,_. 1'-

,.,.,,,,,¡ p e; ·p ,d t '<• ::,~ ·· r- .. pptrt '' ! rl·' ' ''- , :1>-· ~,, .. ¡1 <-l'-. <•t:~t:t lll:llti t ~ ~ an rl 
\ ·1 • r! ~ ltlllt • 1 ¡ < 1 ~1 , ; • · f \ j 

1 
• • • 

Q!.! - Fa__!:.!!!_ !\s?._~.:'i....~':!!~!.0- lt ,.._ : 1! 1.: 1 :·~' l fli Jl"''l:·\111 1 ' : t L'-'•'S '-' ttH• , .n-f'ar-ru 
hf' ;-q¡ ¡q · ,,¡ u . ·l · 11 ¡.r ·;~,- 1 1' ' ~-':-- i-tl\d rtt •r ·ds T l 1 jo..; :-. " 'lt"" I"" P1 tl .' l 1•~jr¡g 

,¡_· 11•' 1 hr·"t tgh 1j¡, . 1 ·• ttllll 'ldl l.' T<> >t 1 1 :-t rtrl f ~t • Bt-•; t n/1 "'·· p •·a HSP. Th ey 
' lt'< ' llt< t ~! 1;.: l n c•hir1'{ 1. 1 !'d t 'lll " l ' f' l ' l 'f<'l ' <'t! r- t' '-' :t t; d pr· -: ,: 11tr'lt u n ¡t~ · ~ , ·li<'P' · 
·¡ ! 1 d t h • . :-1( . ( r ' 1' ' ; 1 • 1 .. i ¡ lt 1 ( 1 , . " _j 1 :- 1 ( . 1 J • .. 1 

• r ' • ' ] '-( ~ 'f h 1 • 1 ' ,. r (} r 1 h ' ( )11 1 d 
h<•!lt>f'il !1 ,\ it r \'t; l · Íltg (f¡ ¡~ \h' f' Í • h r> d P-....;¡_g t l o>f' >ll"ll '-'lti! J j¡-•~ ror· 
a ,J r i i t i 1 11\ 1 1 1 : l~> a ...... r·" ,. ' r • • • 1 -; t ' • r 1 1 11 ' lt 1 • •, " r-' ,_. :· ~. : l n -l 1 : 1 h ,. : 1 d ,. a 11 t. a g r • 
:; !"" 

l ' tl -t .~rw : ~ ·;'""··~s ltJ t •• tl c ·on• -,' r·rr -...; t.r ' 1lrl 1 r11· tld•· 
! '! '' ' · ¡' ( '< f 'l r ,., ar<' 11 1 ·~ 1 ha t :t¡ 'l lt · ;¡ • · 1 ,, 1) 1 1' 1 ¡- . , ... 
t t l 1 ( ' t ; ' } fl t } ' , 1 1 t ' P ·., 1! S ' , f' f) , 

01<1 r·h r • t 
. 1 1 h 

¡, .. , ¡q .'-; 

'l~. :Jrt d 
·- 1 r · 1111 - r- -· ' 

•ll_lt,. r· 

t':-i S h 
' t h i L i 1 ,\ 

l"l a i ze Com~odi.LY__'~ f f<?.__r t s : -r¡ . 11 :1 1 '1 · ''-ill' 1 11 ,. ,.l)g rt /'. tn y 

l 1•-· imp<• l· t:III<'P · 11' !IIHi :· " ln l r·r- ( 'f'f•jl) •i n :_~ •' •>rtd>111 : tC rJ I I:-' rtr• - , · u rH it H· I in ~ 

'··. ¡ > ~· r -i l rt i-· 1\\ :--. "¡ !t ¡, art!-. éU ;d ,, ¡¡t l ' r · :·t·up :-: c•nr• tnll!l !.' irr ! t-· r·· t '• >ppt->d htllt 

ma i " r :1 '-!:1! :" r . l'h<~~.~ "' .. ' l' t' i 111 "'" •..; i 1t1· l <Jd•' :, 1 r:d1 ":- n n 1 h·· -...; u 1\-

>lh: i l - ~1' '111 :' t-' ~ t·J¡r.l .' fH' :-i ,-_,,. llll••l' <' "•'f '[ ·t •;g l.tllr ),.>;u, ... ; d•'rtS i ~ -

•li fll~l-ll t:- 1, ""1 !1) ;\ ' f· ho •' lf l Ír>IPt' <' J''IIj); r¡r lt •''~• - l t ·u.J f ,fll> :--' (dldi' I J '--

I'p r · {jjt,-·~1 ' r ·c- ·..;p ,•: ~s•·o,.¡ !t""t 111;11 / • ' h• •'ITI n••· r·c r"• ps, ' IIld i-\ :-. t l t'\ E'_\ (,¡-
' '"' ¡ · P pr ·!l .j !lc·\ i 011 i 11 ! .. \ l' ll !lllrl h !\fl)t 111 • ' q, t i 11::;_ 1 h• • !'' . 1 !' !1 \ l.t1 P lllrt 1 :< •' 
i ·-. i nl.·t·•·r-,•¡ l p <d .. , oh \'-ll'trot l s lt• t!•ICH< ·S. ' I' J:r -~ ·J ·~ 1 1 · 1it''-> --111 !ippP.ru· 

t l ~>;• r · l .' •·: tll o i r l li t" llli, j_ •. ,, •'l ! llttiH H ! it ;.r ! 1• :-trt t !IP-11\ILtlt •, : tt ;d "J ' l' I 'Oj)r' Í H if• 

:1:r :l · · ··Hrt¡d inr• • ttl i ! l . 1 11 h• · hP<lll J>l ' c•g r·: ltlll!lt' ~· ·· f- · ¡¡l ! ··r· J, ,. bPHfl df-'11 -

.., 1 t " ' :1 .! ~ . ! I H-' tH•rtl! , ¡, . 11:-: r _, ...;1 ¡¡,¡_, .tt' l "~·•r .... , !Ir ·r· · · ! . , 1 i :r> mH n dat ~" 

·· !' !¡(' ( il ' 11 1 ('•tJilli' ,.j 1 ' ·' T'·: urt :• n cl i\ d•tp! J l'ii\ i " ' ' f>l't•\ 1 ()l i S !' r fn¡·t <; b.\ 
hJ' I r il ; , · i t l ': ll , , . .,!I IH•·di .' 1·-• · t ft l :n¡d lllt--' \ d : q!1 1-.c• p .. !-'·' , lf 't· lt f p:-uH ~ tn 
1 • 1 • 11 : 1 n· 1 1\ \1 ¡ 1 J. 



J/16 

li_ncour-a~!!_l_en t. ...Q.f_Eslf::i..J,es Be au Pr·oducJ_j_9D__:_ ·¡ , , ~'•·! ¡,,, IIJ• (J f r 1 h f' 
p 1' ( 1 S f )(' i ' 1 ~ f' <1 ! ' Í f 1! ' f' f' 'l S Í li !J: h P : ill f l l . r 1< i 1 l r 1 1 • > 11 f 1 < • l 1 l t t ' r 'h·· f'lu-•·urt•d 
t n h élf 'r'r> !~ ·..;l rtlr•s ur· ~:u~<ll' r •sl;ltt • '- 1 ! •11l cl •,, . ;,., .. . , .. '1 1 :· 1 1) ,.,,, ¡~ :t . 1 

llt · . ( !1 i pa 1 <1 () r hr • r.w-;u:lgrl F' I J- 1 \JT't•d ! •d. \1 ,: 11 J! 1 1 
·' ;1 nrl t lt P 

1;pnr•¡·:-1l ");¡ q;¡_~ ·-· t · 1• l t h r· Sto.>::tr· 1 ·.:~ 1 ·¡ l r·s 1 11 , , , illi<.'.:• ' 1 11;1 ... 11'1 111. 

S11mm~ry 

Thr • t \.'rl d n}'-' r) 1. rli !--i<'\1">'-'.illll 

11 d (•\fJinpi n g r1 ih· :tt1 ¡•,.,,.¡,,,. ¡ 1'"' 

hl~hi l.f-(lll••d 

flllfll'l)\ f')li'•ljl 

r'' :1 t '11 1 t i 'n 

·~··'-·e '''t ~,,, .; ,!--> (lr 0f'(•d 

mo st ' ' ¡·' ,lJ. ¡·; 1( 11 111 (' • l'h (' 
r· r i t i r·al rl"' ~' d HJlJil'H I 'Pd o ¡,,,. :Jll '' f '-;t• r •d .,., ' l l 1 rthi 1 i t ~ 

. \llfi t h r• 11 '-'" n f' ll•'h' ·.;r•r-•d \ -~ 1· 1 1·l 

!J IIII't' i d< 'HS Íll<'llt<"h•d Í tllC'rtS i f'.\ fl ,t..( ! ht· 111 :11· 1 ·- I H·~ ll ! ll l r· l' i · l'(l pping 

<1 11 d 111 Í d -<-:P: l sl>f l p l :ln 1 ll g•.;. \! s <• l' lll l'-; 1 r!r··l 't ·d \.<\!-- 1 l11~ ~l'll\. 1 rtg O f 

h ,_. H 1 s CJ ll l h 1' !' 1 : J - r • 11 r · 1 ' d 1 o 1 r i1 t 1 • <1 r ' ._. L 1 ! r • " : 1 r 1 ' 1 1 · t ' 1 · 1 .'. r ' d i 11 \ <1 S 1 J g H r· (' R r11 • 

r·\lll r>fiO...: . l'hr • r ·,. "·; ¡ ..:, ··or tr'f " n :dH'Iil ¡rn-:~it•l" <l11p! tr·; lf t u rt r•r ~->l'for· t 

" i th h• "1ai: ·. ( ~ c·,, mm,;d Tr·:~tn '-.; 1.ntl· <Ht ~:¡··11 i nl : tr·t·n l l~" lllf'rt1 ~ o f' 
:p; 1 1 / 1, !11 · : 1 11 i 11 t r-' r· · r " ¡' ~ 



1) 1 
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Malawi/University of Californi a, Davis/Gepts 

FY 92-97 BEAN/COWPEA CRSP 

FIVE-YEAR PROJECT EXTENSION PROPOSAL 

PART I . B. Summary of Past Goals and Accomplishments during FY 

81-92 in US and HC 

l. Project Ra tionale: 

This project, which started as a collaboration between Michigan 

State Universi t y (MSU) and Bunda College (BC) in Malawi and 

continues as a collaboration between the University of California 
• l , 

at Davis (UCD) as lead institution, MSU , a nd BC, has as 1~entral 

theme the study of genetic diversi ty in common bean. An 

understanding of the distribution patterns of geneti c diversity 

is an importan;: e lernent in the pro duc t ion of improved cultivars, 

because it a llows breeders to ident i fy sources of genetic 

diversity and t o d etermine how the genetic relatedness between 

p a rents affect~ the breeding success of t heir progeny. 

Prior to t he early 1980s , our understanding of the patterns 

in beans was very limited and had been based exclusively o n the 

study of rnorph(•logical variation. With the introduc tion of 

electrophoreti ( techniques in the 80s, substantial advances were 

made by research tearns at the University of Wi sconsin (e.g ., 

Gepts et al. 198 6), Michigan State Uni versity (Bean /Co wpea CRSP 

project with Mt l awi: e.g., Sprecher 1989), and the University of 

California, Da\ is ( e .g., Koenig and Gepts 1989), in our 

understanding cf the genetic diversity of cornmon bean, 

specifically w1th regard to the influence of domestication on 
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genetic diversity and speciation o n in t raspecif i c gene flow. On 

one hand, these studies have elicited a dditional questions that 

can have important pract1~~1 n~~1;~~ti0~~ (e. g . , co-evolution) 

and on the other hand, the point has been reached where this 

knowledge c an be applied to breeding programs . 

Beans in Malawi cons titute an excellent model for the study 

of genetic diversity and its uti l ization i n breeding programs : 1) 

Ma lawian bean fields exhibit high levels of morphological and 

phenological dive rsity al lowing us to examine how these different 

phenotypes can complement each o t h e r within the same field in 

order to provide cult i v a rs with more stable production; 2) within 

t he same field, i t i s possible to find both ~eso~me~iG~ªnd 

Andean domestic~tes , allowing us t o e xamin e the r elationships 

between the two groups and to identify pot e ntial (rare) 

recombinants ; 3 ) the pres ence of Mesoamerican and Andean host 

genotypes i n th~ same g rowing regi on allows us to test of co

evolut ion, i. e . that bean pathogens exhibit a similar arrangement 

of gene tic d i vet si t y ir.~ :::: ~~e_ , .. : ~ l : __ . _u _: .\ndean pathotypes. 

Recombination of Mesoa merican and Andean r esistance genes i nto 

the same genot yf:e may lead to a more stable ("sustainable") 

resistance; and 4 ) the need t o ma i ntain the current genetic 

hete rogenei ty o f Ma lawi an bean c u ltivars creates a challenge to 

develop breeding me t hods that will ma intain this heterogeneity 

i nstead of l eadi ng to pure lines as i s the c ase with traditional 

me thod s . 

Because of the impo rtance o f bean common mosaic potyvirus in 
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Malawi and t h e emerging problem of necrosis- induc~ng strains of 

BCMV in the US , a maja r ef f ort on molecular charac terization of a 

necrosis-inducing strain, either NL-J or NL-5, containing all the 

recogniz ed virulence gene s for the virus, and of the type strain, 

which contains the minimal pathogenicity functions for the virus, 

will be conducted. It is ant icipated that the results generated 

from this effort will provide ba sic information o n the virulence 

factors of this virus and on the level of genetic diversity 

between these slrains; they will also provide valuab le DNA probes 

that will be used as tools to study the epidemiology of BCMV in 

Malawi and other regions . 

Concurrent J.y with the more basic research en ce-evolution, 

reproductive isolation, and BCMV re sistance a nd ~irulence in 

cemmon bean, thjs project ~ill e stablish in Malawi a fully 

operational bean breeding program capable of releasing improved 

bean culti va rs to help that country reach self-suffic iency in 

bean supply. 

2. Previous Year's Obiectives: 

2.a. Research: Biological ~omponent: 

1} Discover genetic, agronomic, and s ocio-cultural forces that 

account for the persi s tent pattern of bean landrace diversity in 

Malawi. 

2) Distill from the findings and experiences in Malawi a set of 

principles concerning the acceptance criteria that must be met in 

attempts te i ntroduce i mproved cultivars or populations. 
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3) Agronomic eval uat i on of bean component lines : y i eld, growth 

habit, phenology, r e s i stance to b i otic and abiotic stresses. 

4) Evaluat i on of germplasm f or res1s t ance to anthracnose and 

angular leafspot; e xamination of the co-evolution hypothesis 

between host and pathogen. 

Social Component : 

1) Examination o f bean cultivation and use practices by small

scale farrners in t he different r egions of Malawi, focusing 

especially on t h e inte gral role of fa r ro women in bean evaluation, 

production, use and accept ance . 

2) Identificatio n of preferred seed types and r easons for their 

preference in t he three r e gions of Malawi . 

3) Study of farmer perception ~nd mana~ement of bean diseases. 

4) Together with biologica l scient i sts, initial developrnent of a 

plant irnprovernen t strategy that rnaintains d iversity and meets 

farrners' needs . 

2.b. Train ing: 

Provi de e d ucati unal and train i ng opportunitie s f or Malawian and 

US scientists a nd students. 

2.c. Anticipate d Irnpact: 

Through an unders tand1ng of the processes i nvolved in generating 

and rnaintaining genet i c divers i ty in beans , improved genetic 

conservation ané; breeding practices c an be devel ope d . Tr a i ning of 

HC scientists wi ll l e ad t o the formation of a rnul t i disciplinary, 

integrated commcd ity t earn for Malawi . 
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3. Major Accompl ishments : 

3. a . Resear ch: Bio l ogical Component 

1) The genetic s tructure o f Malawi an landraces was elucidated 

using multivariate a nalyses on morpho-aqronomi c t raits. 

2) The agronomi c performance of mixtures was studied i n 

comparison with that of pure l ines . 

3) Allozyme, seed protein, and mtDNA va riability of Malawian 

germplasm was determined . 

4) The relative i mportance of drought and high temperatura as 

abioti c stresses was investigated . 

S ) The racial variability of Colletotrichum lindemutbianum, the 

pathogen caus~ng ant hracnose, was studied . 

6) Indigenous and introduced ge rmplasm was screened for its 

agronomic valt•e : yield, d i sease and pest resistance, nodulation 

ability, and ~rought. 

7) The behavicr a nd per formance o f bean lines intercropped with 

maize was stucied . 

8) Through rnuJ tiple-si t e t esting, a local Mal awian line was 

ident ified as s uperior. 

9) Single spo1e isol ations o f angul ar l eafspo t and seed harvest 

of the corresponding hos t pla nt was comple ted i n the Southern 

region. 

Socia l Cornpone nt 

1} A two-year longitudinal study o f woman's r o les in bean 

production and use i n Northern Malawi was carried out. This 

information pr~vides ba s e line data allowing us to monitor impacts 



154 

Malawi/Universi t y of California, Davis/Gepts 

in the future. 

2) Smaller surveys of bean production and use were carried out in 
~-~---- ·- ---·-- -- .. --· --- . -·- --

the Central-aQd . So~thern regions of Malawi. This information can ------
also be used a s baseline data. 

3) The central role farmers play in maintaining genetic diversity 

in beans and the importance of diversity in their cropping and 

household food provisioning strategies were described for the 

three regions of Malawi. These studies indicate that social as 

well as biological processes account for the kind and amount of 

genetic diversity present in Malawian beans. 

4) Informa~ion was_gathere...d__ frol_!l_fa.~rs in tbe three regions of 
------ - -

Malawi which permits targeting of seed types for improvement 

purposes. This information indicates that seed size and color 

pattern serve as markers for traits such as early ruaturity, 

yield, fast cooking time, and palatability which farmers prize. 

These traits are as important to maintain as the seed colors and 

sizes that are used to mark them. 

5) A bean breeding strategy, called "component breeding," was 

developed as a means of maintai n~. ,.-(~ ~~··~~sity and meeting 

smallholder needs. 

3.b. Trai~ing: 

Host country: 2 PhDs (A . B.C. Mkandawire: Crop & Soil Science, 

MSU; M. Mafuleka: Food Technology, MSU}, 2 MS (H. Mlozabanda and 

J. Bokosi: Crop & Soil Science, MSU) 

US: 2 PhDs (S. Sprecher and M. Khairallah: Crop & Soil Science, 

MSU), 1 MS (G. Marti n: Crop & Soil Science, MSU) 
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3. e. ~-ª). Impact: 

1) The ground work i s laid f or: a stron~ bean commodity research 

team at Bunda ColJ.¡~ge, Hl: i ch hae the monda te f or bean research in 

Malawi. Prior to the CRSP proiect . b~an r esearch was carried out 

largely by expatril.t es. The CRSP surpor.ted the training of 

Malawian researchers obtaining Ph.D. and M.S. degrees in the US 

who have recent l y :::-eturned to Bund<.A .~ollege and have ini tiated an 

expanded bean )mprovement program. As this effort has been under 

way for only bro years, there are no impacta on farmers as yet. 

2) The Project gave Mzuzu Agricultura! Development Division about 

2 tonnes of ser•d of a released variety (Nasaka). Last year, 

ADMARC purchastd about 10 tonnes of this seed from smallholder 

farmers multip1ying it . 'l'his year, ADMARC has purchased 26 tonnes 

of Nasaka from t he se seed multipliers. 

PART l. c. Fi" e-year _ { F'Y 92-97 ) Proiect Extens i on Goals 

1. Research: 1. 1 . HC: BIOLOGICAL SCIENCES: Tbe ove~all goal 

will be to est~)lish an expanded breedin? prograa t hat will 

produce ill\prov~ 1 bea.n cultiv1' r"'~ ..,..a.:..-,.. .. ~ +"" ~h~ ~ropping systems 

used by Malawi • ·~ smallholder farmers. 

Al though V-'iluable resul t s ha ve bee n obtaíned f rom the 

evaluatíon of l<1cal ge rmplasm, sustained progress in genetic 

improvement wil.l require a permanent ( i . e. year in, year out) 

breeding progran with supporting activ ities such a s parental 

selection, hybr ·Ldi zat ion, and evalua tion and testing for the 

major constrain ;· s acr oss the various bean producing regions and 
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cropping systems of the country. This will be achieved in 

collaboration wi th U.S. scientists and will be combined with 

training of host country scient ists. 

Objective 1: Collection, maintenan~P , ñnd eval uation of Malawian 

bean germplasm 

A national bean genetic resources program will be established 

that will maintain and evaluate exis ting bean germplasm in the 

country. Germpl asm evaluation will be done in conjunction with 

the progeny evaluation of the breeding program. Establishment of 

this program w~ ll include training a nd installation of short-term 

storage facili t ies. 

Obiective 2: Il ,prove current varieties through incorporation of 

multiple disear.e and pes t resistance 

The six released varieties and breeding lines ~ill be improved 

for their resis tance to the major diseases and pests through 

crosses with a1~ropriate sources of resistance. Diseases include 

principally an~ ular lea~spot, anthracnose, a~d bean common mosaic 

virus (BCMV) a r•d pests include bean fly (Ophi omyia spp.) and 

bruchids (Zabrctes spp . ). 

Objective 3: Cc nduct on-farm research to determine superiority of 

above material s 

The new materials obtained from research above will need t o be 

tested on farmer's fie lds against earlier varieties to show 

superiority of these materials against diseases, pests, moisture 

stress , and poor ~o;l s. 
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SOCIAL SCIENCES: The overall goal is to asaist in 

developing the b~an breeding program, on the applied side, and to 

investigate f~r.aer management of bea~ di seases and the 

relationship o f land.holding sb:e, l a:-td tenurs, and aqricultural 

production system with human nutritional sta~us, on the baaic 

side. 

Obiective 1: .Assist in tlle e xpans;0r r, f the national bean 

breedíng progr:tm 

Social scientists will contribute to t~~ development of this 

proqram - in collaboration with the Agricultural Extension 

Service- by oeveloping 1) partic ipatory research techniques in 

on-station res~arch; 2) an on-farm tEsting system at various 

stages of the bean impr ovement process; and 2) a system of seed 

rnultiplication and release of improved bean materials 

(populations, ~omponent lines , etc.). 

Objective 2: .c. ::udy p.L·act lces adopted by farmers to manage bean 

dí se ases 

In conjunctior with the biological work on host/pathogen co

evolution, the study of farmer perc~ption and rnanagement of bean 

diseases will ~e continued. 

Qbjective 3: I 1vestigate the interr~l ationshíp of landholding 

size, land ten1re arrangements , s oil <legradation, and maize¡bean 

cropping practices as it affects human nutrítional status in 

different regions of Malawí 
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1 . 2 . US : 8IOLOGICAL SCIENCES: The overall goal will be 

to bolster the establishment of the Mal awian bean breeding 

program, on the applied side, an~ to investigate the concepts of 

co-evolution and reproducti ve isolati on., on the basic aide .. 

Objective 1: Provide technical support for the expansion of the 

Halawian bean breeding program 

The US component will provide assi s~an~e in the following areas: 

1) Germplasm mc.nagement; 2) Disease and pest resistance 

evaluations; 3 } Early and late generation selections and testing; 

4) Multilocation trials; and S) On-farm trials . 

Objective 2a: Rxamine host-ALS pathogan co-evolution patterns to 

establish dural ~le di seas e resistance 

This objective will build on work currently under way. 

Experiments wi l l culminate in an evaluation of the co-evolution 

hypothesis through an assessment of the diversity of host and 

pathogen for molecula.r markers and for resistance/virulence 

genes. Host rer.istances and pathogen strai ns identified in th~s 

study will be t.sed in the breeding program to incorporate ALS 

res istance in ~uperior cultiv~r~ - · 

Obiecti ve 2b! 1 ·etectí on and mol ecula.-:- characteri zati.on of common 

mosaic potyvi~~ ses 

The prevalence of BCMV (particular ly i ts necrosis-inducing 

strains) in Malawi bean seed lots will be determined. Molecular 

probes to distjnguish the various necrosis-inducing strains will 

be identified. Results of these studies wi ll be used to determine 

a strategy to Áncorporate BCMV r esistance into irnproved Malawian 
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bean cultivars. 

Obiective 3: Identify and overcome the reproductive isolation 

mechanisms separating Mesoamerican and Andean genotypes 

This objective aims at une r -r ' ~~e~ -] •. ' ·? spcciation mechanisms 

operating within Phaseolus vulgaris {i.e. the barriers to gene 

flow between Mesoamerican and Andean genotypes) and identifying 

strategies to overcome them in arder to further broaden the 

genetic basis of bean cultivars . 

SOCIAL SCIENCES: Research by the US social 

scientist will be carried out in Malawi in collaboration with 

social scientis ts at Bunda College (see Objective 1-3 under HC). 

Sorne data anal:rsis and wri te-up will be done at the US 

institution. 

2 . Training : 2.1. He: Education of PhD-level ~lant breeder, 

entomologist, and social scientist 

During FY 81-92, the Malawi project has provided advanced 

education to several individuals who are now members of the Bean 

Team at Bunda College. In arder to establish a team with a bread 

range of expert.ise, team memo~.r:s ~Nt::u: ~ ~uu~a t.ed in distinct yet 

complementary t:~reas such as crop physiology, plant pathology, and 

food science. One areas that needs to be strengthened further is 

plant breeding. Currently, Mr. J. Bokosi is undergoing PhO 

training in plant breeding; however, given the diversity of bean 

types to be improved and the numerous constraints to bean 

production, a fecond PhD level breeder needs to be trained . 

Insect pe~ ts repre sent serious yield limitations in both 
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California and Malawi . This project will seek to educate an 

entomologist who will study bean fly (Ophiomyia spp.) and develop 

screening techniques in support of t he breeding program. Sean fly 

is an important pest in Africa and after his/her graduation this 

person will provide significant expertise as an entomologist in 

general and a bean fly specialist in particular to Bunda College, 

other CRSP projects in Africa, and national programs. 

To date, no social scientist has been trained at the PhD 

level by CRSP a lthough social science is an integral part of the 

project and of the Malawian National Bean Improvement Program. As 

Bunda College has currently only one sociologist on its staff, 

there is an urgent need to identify a Malawian for training in an 

applied sociol0gy or anthropology program. 

2.2. us: Education of PhD level plant pathologist . 

One of the majar cons t raints to bean product ion in Malawi 

(and numerous other bean growing regions) appear to be diseases 

such as angular leafspot and anthracnose. This project will 

educate a plant pathologist in t he various aspects related to 

characterization and control of these diseases, in particular, 

and bean diseas~s, in general. 

3. Anticipated Impac t on HC Popula t ions, especially Small-sgale 

Farmers and Wome n 

By its very nature, t h is propos al a i rns at improving the living 

conditions of s nall-s ca le f armers and espec i ally women who are 

often responsibJe for a l a r ge part of the farming decisions and 
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operations. This proposal will seek to establish the appropri ate 

breeding methodology to improve the yield capa city and stability 

of the existing varietal mi x t ures currently grown by small-scale 

farmers. 

PART I. D. Anticipated Contribut i ons. 

1. Bean/Cowpea CRSP Global Plan 

This pro ject will contribute to the Global Plan in the 

following areas: 

a) Plant r~sponse limitations: General patterns of genetic 

diversity in the primary gene pool of common bean are now fairly 

well-known. Thi s project will build on this knowledge to provide 

solutions to the gene transfer p r oblema identified within the 

primary gene pool . This will, in turn, facilitate the broadeninq 

of the genetic basis of bean cultivars and reduce their genetic 

vulnerability. The development of bean improvement strategies 

that maintain or enhance genetic diversi t y will be relevant to 

farmers in many areas of the world where b e ans are planted in 

mixed variety s t ands. 

b) Limitat i ons due to diseas~: Work on t he co-evolution 

hypothesis will determine whether different ge ne pools contain 

different genes for resistance and if t hey do, whether a 

combination of these genes provides a more s table (sustainable} 

resistance against pathogens. Work on BCMV will lead to molecular 

probes in rapid squash and dot blot tests to detect the virus and 

facilitate BCt1V resistance breeding. 
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e) Multidisc iplinary research methodology: Inclusion of 

social scientists and farrners at various stages of the bean 

breeding program can serve as a model to be used elsewhere in the 

region. 

d) Seed disseminatioq: The development of a system to make 

an array of bean seed available to farmers in the three regions 

of Malawi may serve as a useful model in other areas of the world 

where seed multiplication and dissemination are constraints to 

bean improvement. 

e) Education. traininq. and research capabilitv: A PhD (in 

Plant Breeding) will be trained and a breeding program capable of · 

developing improved cultivars will be put in place. A PhD in 

applied sociology or anthropology will be trained to take part in 

the plant bree·iing and improvement program. 

2. US B~an R~search: 

The individual commercial types of the US bean crop (e.g., 

pintos, navies , etc. ) are fairly narrowly based genetically. This 

project will help determine ~ow the existing genetic base can be 

broadened and how the resistan~e cf ~ultivars can be made more 

durable, thus l imiting the turnover of defeated resistance genes, 

the need to int roduce additional resi stance genes, and the 

application of pesticides. Work on BCMV will allow a continuation 

of research in this area and expansion into the biotechnology 

field. Few bean researche rs are currently involved in insect 

pest-related ~!search in the US. This project will train an 

individual in ihis r esearch. 
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~ 92-97 BEAN/COWPEA CRSP 

FIVE-YEAR PROJECT EXTBNSION PROPOSAL 

PART II . WORKPLAN 

A. RESEARCH OBJECTIVES: 

1. S~ci.fic objectives and methods: 

1.1. FY 92: 1.1 .1. HC: BIOLOGICAL SCIENCES: 

Qbiective 1: Person in charge: Alex Mkandawire 
Development ot improved bean cultivars 

1. Collection, maintenance, and evaluation of Malawi bean 
germplasm. Collection of accessions not currently included in the 
collection will be pursued. Procedures to regenerate, store, 
assess germination, and document accessions will be established. 
Funds for training of a technician at UCD or at CIAT will be 
sought. 

2. Continue crossing program started during FY90-91 between 
preferred Malawian lines and sources of disease and pest 
resistance. 

3. Establish artificially inoculated or infested disease and 
pest nurseries for resistance screening. Nurseries for screening 
for resistance against the major diseases (ALS, ANTH) and pest 
(bean fly) wi11 be established by artificial inoculation or 
infestation. 11aterials to be evaluated will include Malawian bean 
gerrnplasm, other potential disease and pest resistance donors, 
and if applicable early generations from crosses made during 
FY90-91. 

4. Estab_!. ish selection nurser ies for early generation 
resulting frort crosses rnade during FY90-91. 

5 . Condw:t on-farm trials of varieties released by CRSP 
during FY89-9 ' . 

Obiective 2a : Person i n charqe : A 1 ~x M~~ndawire 

Bean-ALS co-evolu tion 
1. A sma._ l plot will be established in or more locations in 

Malawi where une or two Mesoamerican and Andean bean types will 
be planted and Phaeoisariopsis g.riseola isolates recovered from 
these plants. These isolates will be examined as described in OS 
Objective 2a to determine if certain Phaeoisariopsis griseola 
subpopulations are selected for on these genotypes. 

2. Cross-inoculations. The inoculations of various 
Mesoamerican and Andean genotypes collected during FY 89-91 with 
the correspondi ng strains will be continued (see OS Biological 
Sciences Obje,~ti ve 2a) . 

Objective 2b: Person in charge: Alex Mkandawire 
BCMV character izat)_on 
Bean seed lot: ; wil l be collected and observations made on the 
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incidence of BCMV in bean fields of the northern, central, and 
southern regions of Malawi. 

SOCIAL SCIENCES: All research will be 
undertaken in Malawi, although sorne data will be analyzed and 
written up at the US institution. 

Objective 1: Persons in charge: R. Mkandawire, A. Ferguson 
Assist with tbe development of an expanded bean breeding and 
improvement program at Bunda College 

1. Determine the range of variation acceptable within the 
seed types that have been selected for improvement purposes by 
carrying out a survey of farmer opinions and by using 
participatory research methods (for example, group consultation 
methods). Using the same methods, determine if the farmers will 
accept novel seed types. 

2. As new varieties are tested on station, develop a system 
where.by farmers are brought to the research station to observe 
and evaluate early generation materials. This will require 
developing methods to select farmers and to record their comments 
and evaluations in a way that is useful to plant scientists. 
Efforts will be made to carry out sorne of these evaluation 
activities during farmers' field days at the college. 

3. Work with the Agricultura! Development Oistricts (ADOs) 
to select farmers to take part in bean seed multiplication and to 
develop a system of dissemination of these bean varieties. 

Objective 2: Persons in charge: R. Mkandawire, A. Ferguson 
continua researcb on farmer perceptions and management of common 
bean diseases 

1 . 1 • 2 . US : BIOLOGICAL SCIENCES: 

Obiective ]: Persons in charge: S . Temple, R. Gilbertson, P. 
Gepts 
Support for tbe expansion ot the Mc:tléiwian bean breeding program 
Assistance will be provided in the following areas (see HC 
Biological Sciences Objective 1): 

1. Germplasm collection maintenance and evaluation 
2. Artificially inoculated or infested nurseries 
3 . Crosses between preferred components and sources of 

disease and pest resistance 

Objective 2a: Person in charge: R. Gilbertson, P. Gepts 
Evaluation ot the genetic variability among isolates ot the 
angular leatspot patbogen by restriction tragment lengtb 
polymorphism and testing tbe hypothesis ot coevolution of tbe 
pathogen on Mesoamerican and Andean bean types 
It is expected Lhat in FY 90-91 suitable ONA probes will have 
been generated t.hat allow for determination of the level of 
variability among isolates of the angular leafspot pathogen, 
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Phaeoisariopsis g .:·1.se o2 ....... CCJnt .i..nueó e ffort will be devoted to 
finding probes that contain repeated elements i n the ALS genome 
because of the potential fo~ s uch probes to r eveal polymorphisms; 
this will be done by evaluating hybr i dizat i on of various probes 
to known quantiti es of tota l genomic DNA. DNA probes containing a 
repeated sequence from o ther f ungi wi l J also be evaluated. 
It is anticipated that in FY 90- 91 a collection of ALS isolates 
from Mesoamerican and A:·~-"- ".: .. · · . ~ : ... ..J, .. L1e southern, 
central, and nor the rn bean growing ragi o ns o f Malawi will have 
been completed. Gur ing FY 92, RFLP analysis of these isolates 
will be conducte<l. A limited number o f ALS isolates from Central 
and South Americ~ will be obtained f r.om Dr . M. Pastor Corrales at 
CIAT and a simj_lar R FLP anal:·~is \''~ ~ -~- ~: -:: conducted on these 
isolates. A phrloge netic tree will bu g~nerated to group isolates 
and reveal relE.tionships among them. Similar analyses will be 
performed on hc•st plants using phaseo l in, isozymes, and RFLPs. 
Selected ALS Íf¡oJ.ates from t<1alawi that Here isolated from 
Mesoamerican and Andean genotypes will he tested for 
pathogenicity on a selected group of ~e.soamerican and Andean 
genotypes from Malawi and other l ocations (presumably Central and 
South America) 
We will use th<' results generated in t he above studies to 
identify sourcts of resistance t o ALS that can be used in a 
breeding progré .n in Malawi to generate improved l ines possessing 
bread spectrum resistan~e t o ALS. 

Objective 2b : lerson in charge: R. Gilbertson 
Detect;ion and n olecular characteri zaticn of bea.: common mosaic 
virus potyvirus strains aszoci<Jt.~d r~it.:J. Malawian bean genotypes 
In collaboraticn with Dr . Gaylord Mink at Pross e r , WA, selected 
seed lots from ~alawi w~ l l be t e sted for the presence of 
potyviruses anc necro:; is-inducing stra~ns of BCMV . This will be 
done using serc ~ogical methods developc d by Dr. Mink a nd will 
employ poly/mor.J clon3.l a nti s e r a . Thc prevalence o f BCMV in such 
seed lots will oe dete rmined as well a !; t.he predominant strains, 
particul arly t l ~ necrosis-inducing strains (NL- 3 , NL-5 , NL-8). 
The need for in ::orporating BCf1V re::sistance i nto Malawian 
landraces will 0e evaluated. 

Objective 3: Pe:son i n charge : P . Gepts 
Determine wheth ~r the reproducti Vt .i. t: o .I a t j.on separating 
Mesoamerican an 1 Andean genotypes i.n F .: and subsequent 
generations is 1ue at least in parL to"" <listor t ed segregation as 
suggested by pr<.!limi nary resul ts o:f Kof~nig and Gepts (1989) and 
identify crosses that are not subject to segregation distortion. 
A set of 20 Mes 1america n and Andean cu.llivateó genotypes from 
Malawi will be c rossed and F2 segrega tion of phaseolin and 
allozyme marker > will be analyzed accorcing to Koenig and Gepts 
(1989}. These g lnotypes will include preferred component lines, 
newly released .ines, and sources o f dis2ase and pest resistance. 
Genotypes have l ready been characterized fur morphological and 
hi0rh.,...,..;,.. ,, ... ~- ---- IC::innh Pt- r~l. 1q9(;a ,md bj. Alloz ymes will be 
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those r evealing polymorphisrns between specific parents involved 
in the population, such as RBCS, SKDH, ME, MDH1, DIAP, LAP, NAG, 
and MUE. Deviations from expected segregation ratios will be 
evaluated by goodness-of- fit tests. F 1 plants of crosses 
exhibiting distorted segregations will be backcrossed 
reciprocally to both parents to determine whether segregation 
distortion is induced by male or female gametes or both. BC1F1 
generations will be analyzed in th~ sAm~ way as the F1 
generations. 

1.2. FY 93-97: 1.2 . 1. HC: BIOLOGICAL SCIENCBS 

Qbiective 1: Person in charge: A. Mkandawire 
Development or improved bean cultivars 
In addition to the activities described for FY 92, the following 
objectives will be pursued: 
1. Early and late generation selection and testing; on-station 
component will be carried out in part with social scientist to 
investigate participatory research techniques 
2. Multi-location testing of superior advanced lines 
3. On-farm trial in collaboration with social and extension 
scientists 
4. Seed multiplication and dissemination in collaboration with 
social and extension scientists 
Objective 2a: Person in charge: A. Mkandawire 
Bean-ALS co-evolution 
The small plot co-evolution experiments will be continued but 
depending on the results of FY 92, the experimental design may be 
modified (e.g., plot size, number of genotypes, artificial 
inoculation with mixture of strains, etc.). 

Obiective 2b: P~rson in charge: A. Mkandawire 
BCMV characterization · 
Based on the prevalence of BCMV in Malawian bean seed lots and 
the perceived importance of BCMV in Malawi, the need for 
incorporating BCMV resistance into .Malawian landraces will be 
evaluated. Potential sources o f re si~t~Dce will be identified 
that will be used in the breeding program in Malawi. If necrosis
inducing str;:d.n.s are .;-:.:evalc:.t, emphasis will be placed on 
incorporation of non-specific resistar~~ genes (be-u) and/or 
strain-specific resistance genes (bc-1 to bc-3). 

Obiective 3: Persons in charge: A. Mkandawire 
Reproductiva isolation in Phaseolus vulgaris 
Correlation between breeding behavior and intensity of 
segregation distortion or differential developmental pattern (in 
collaboration with P. Gepts) 
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SOCIAL SCIENCIS 

Obiective 1: Persons in charge: R. Mkandawire , A. Ferguson 
Assist tbe bean breeding and improvement program at Bunda College 
The work described under 1.1.1. wi ll be continued, the emphasis 
depending on the stage of material s in the breeding program. We 
anticipate that as the program develops over the years our 
emphasis will shift more t vwu;,;...;. o ... - ... ._.._ ... t.~stlng coordinated with 
the Adaptive Research Unit. I t wi l l also include increasingly 
seed handling, multiplication, and dissemination as well as 
project impact. 

Objective 2: Persons in charge: R. Mkandawire, A. Ferguson 
Continua tbe investigations ot tarmers• perceptions of management 
or bean diseases related to bost-pathogen coevolution researcb 

Obiective 3: Persons in charge: R. Mkandawire, A. Ferguson 
Initíate tbe study ot the relationsbip among cropping practicas, 
soil degradation, landholding size, and tenure arrangements 

1.2.2. US: BIOLOGICAL SCIENCES 

Qbjective 1: Person in charge: S. Temple, R. Gilbertson, P. Gepts 
Support tor the expansíon ot the Malawian bean breeding program 
Assistance wíll be provided in the areas mentioned for FY 92 and 
in addition for the multilocation evaluations. 

Objective 2a: Person in charge: R. Gilbertson 
Continue evaluation of the variability of Phaeoisariopsis 
griseola 
Results obtained in FY 92 will be eval uate d in light of the 
coevolution hypothes i s. RFLP analyses on pathogen and phaseolin 
and isozyme analyses will be continued as needed. Cross
inoculations will be continued when necessary . 

- QQjective 2b: Person in charg~= R . Gilbertson 
Molecular char~cterization ot bean co~~on mosaic virus potyvirus 
strains associ~ted with Malawian bean genotypes 
The present secological test cannot distinguish among necrosis
inducing strai:1s. Thus, we will i ni t iate attempts to characterize 
BCMV strains at the molecular level, with the goal of developing 
nucleic acid probes that can be used to differentiate necrosis
inducing strains and that can be used to study the epidemiology 
of these strains. Initial efforts will be focused on the NL-3 
strain and full or partial cONA clones will be produced of this 
strain. These clones, or selected subclones, will be evaluated as 
potential probes and rapid squash and dot blot hybridization 
methods evaluated for application of these probes. 
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Obiective 3 : Person in charge : P. Gepts 
Pursue the investi gations on repr oductive isolation within the 
common bean species 

22 

Investigations will include identification of alternative 
mechanisms of reproductive i s olation such as differential 
developmental patt erns o f gene express i on (e.g., different 
methylation patterns) and in depth studies of segregation 
distortion ( mechanism, develvf:)hltm\..a..A. ~ c.o.ge, gene tic control). The 
presence and magni t ude of segregation d istortion and differential 
developmental patterns will be correlated with the breeding 
behavior of the populations as de t ermi ned in HC. 

2. Project Logistics: 

2.1. Field sites: 2.1.1. HC: BIOLOGICAL SCIENCES 

Bunda College serves as the major site for bean research . It is 
compr.ised of a field of about six ha of land. The Bean Programme 
also operates across the country the following sites (in addition 
to Bunda, Lilo~gwe): Misuku Hills (Chitipa), Ng'onga (Rurnphi), 
Lunyangwa (Mzu~u), Champhira (Mzimba), Dedza Hills (Dedza), 
Matapwata (Thy•:.:>lo) 1 Kasinthula (Chikwawa) 1 and Lifuwu (Salima). 

SOCIAL SCIENCES 

All resea~ch will be undert aken in Malawi. Sorne data 
analysis and wr ite-up will take place at Michigan State 
University. The survey of the degree of seed coat variation 
acceptable to f armers will be carried out in the North, Central, 
and Southern Regions and will involve a small purposive sample of 
farmers. On-sta tion research involving farmers will take place at 
Bunda College. On farm, farmer- managed trials of improved 
materials will be coordinated with the Adaptive Research Unit~f 
the Ministry o f Agriculture. If possible 1 a location in the 
Central Region : such as Dedza Hil l s, close to Bunda College, will 
b e the site where these tes ts arP \ni~ ~ ~tPd . Research on means of 
seed disseminat i on by smallholders wil l be coordinated with Bunda 
College collabo rators and the Min i stry of Agriculture. Specific 
Agricultural De velopment Districts cannot be identified at this 
point. 

2. 1 .2 . US : BIOLOGICAL SCIENCES 

The field sites proposed for the extension are those currently in 
operation. They consist of: 
Agronomy farm: within biking distance from the central campus; i s 
routinely used for the bean breeding program and has all the 
necessary specialized equipment to c o nduct f i eld research: 
planters, harvesters, e tc, with the assistanc e of permanent 
personnel. 
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Plant Pathology farm: the Plant Pathology department has a large 
farm on close proximity to the Davis campus (within walking or 
biking distance ) . A full-t ime crew is available to assist in 
planting and other agronomic needs; all necessary equipment for 
filed work is available. 
UC Field Stations: The UC svstem operates a series of field 
stations whose locations cove.t: a uJ.·• ... .'ad r ange of ecological and 
production environments from temperé1.te to subtropical and assure 
that we can screen for almost any type of biotic and abiotic 
stress under natural or artificially manipulated field 
conditions. 

2.2. Resources: 2. 2 . 1 . HC: 

Human Resources: Biological Sciences: The Malawian national Bean 
Programme includes scientists of the Crop Production Department 
and other Departrnents of the University of Malawi. This is the 
single largest crop comrnodity team workíng on a single crop 
wi thin the re~;earch systern in Malawi. This team is aided by 
technicians o f every member on the team in the areas of breeding, 
pathology, agronomy, soils, and sociology. 

~ocial sciences: A full-time technician for the 
social scienct:!S will be hired to carry out data entering and 
analysis and to provide other support services, such as assisting 
with the partjcipatory research strategy. In addition, Bunda 
College studer,ts will be hired as research ass~stants for the 
proposed social science surveys. Part-time secretaria! support 
for report anci quest :i.onnaire preparation, duplicating, etc . will 
be needed. As noted under training, an applied sociologist or 
anthropologist is needed to work with the bean research team at 
Bunda College as there is only one sociologist at the college 
now. 

Laboratory: Ctntral buildings include a field laboratory in which 
samples are processed afte~ ~-r~~ ~~ ~~-~hcr building houses oven 
driers for dr}ing and grinding plant samples. Fertilizers, 
chemicals, anc other materials are l;ept in a separa te storage 
room. Bean gern·plasm is stored under regulated temperature. 

2. 2. 2. us 

Human Resources: Biological Sciences: The food legume improvement 
program in the Department of Agronomy and Range Science at UC
Davis benefits from the assistance of Mr. D. Helms, Staff 
Research Associate, who is in charge of the overall day-to- day 
management of the breeding prograrn, and of Mr. J . Small, who is 
responsible fcr disease resistance testing. The prograrn also 
receives the assistance from scientists in other disciplines to 
rear nematodes, insects, and pathogens to screen for resistance . 
Dr. R. Gilbertson has a half-time technician, who will devote 
sorne of his t1me to this pro)ect. 
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Social Sciences: The proposed research depends 
on having an applied anthropologist or sociologist skilled in 
working with biological scientists as a US co-PI . A student 
helper will be necessary for the data entry and analysis carried 
out at the US institution. 

L4boratory: P. Gepts and s. Temple: equipped to run molecular 
markers (RFLPs, allozymes, seed proteins) and ELISA tests: power 
supplies, electrophoresis equipment, sap extractor, freezers (-80 
°C, -20° C), refrigerators, table-top ultracentrifuge, 
centrifuge, microcentrifuges, spectrophotometer, balances, pH 
meter, water baths, 37 °C incubator, incubator-shakers, vacuum 
oven, gel dryer, concentrator, dark room, computer (386/20; 150 
Mb HO). Oepartmental equipment includes ultracentrifuge and 
scintillation counter. 

R.L. Gilbertson: fully equipped laboratory for 
traditional and molecular studies on plant pathogenic fungi, 
bacteria, and viruses . This includes electrophoresis equipment, 
power supplies, photographic system, laminar flow hood, 
preparative centrifuge, microcentrifuges, water baths, 
incubators, speedvac system, microscopes, -20 °C freezer, 
refrigerators, spectrophotometer, and controlled temperature 
plant growth chambers, IBM-compatible microcomputer. The 
following large equiprnent items are readily accessible in the 
depártment: ultracentrifuge, scintillation counter, -70 °C 
freezer, lyophilizer, X-ray film developer, and PCR apparatus. On 
the campus main.frame, the extensive program package of the 
Unive~sity of Wisconsin Genetics Computer Group is available for 
DNA sequence analysis. 

2 . 3. Distribution of research activities: 

2.3.1. HC: Biological Sciences: 
Most activities will take place at Bunda College. Multisite 
testing and on- farm trials will take place in the northern, 
central, and s outhern bean-growing regions of Malawi. 

Social Sciencea: 
As noted a bove, the primary research site for the social 

sciences portian of the project will be located in Malawi . Data 
analysis will b~ carried out in the US and Malawi. The US and the 
HC social scient ists will collaborate in implementi ng the 
research agenda. The US social scientist will spend a mínimum of 
1 month a year i n Malawi to facilitate coll aboration. The HC 
researr~~r will take primary responsibility for HC Social Science 
uoJ~~~ive ; •Jh i le the US researcher will focus principally on the 
survey research . 

. ~. 3 . 2 . us: Biological Sciences : 
Activities taking place at uc Davis include~ 1) Laboratory: 

Molecular diver·;ity of host and ALS pathogen; Isolation of DNA 
probes for BCMV detec t i on; 2) Greenhouse : BCMV typing of Malawi 
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lines; crossing; cross-inoculations with ALS pathogen; 3) Field: 
Observation trials on Malawi material (only after prior 
quarantine in greenhouse) 

Social Seienees: 
Sorne data analysis and write-up will take place at the US 

institution (MSU). 

3. Expected Qutcomes: 

3.1. FY 92: 3.1 . 1. HC: Biologieal Seiences: 
1) Operational artificially inoculated and infested disease and 
pest nurseries 
2) Improved management of Malawi bean germplasm collection; 
catalogue of collection with passport data and evaluation results 
3) Better knowledge of the agronomic value of CRSP released 
varieties following on-farm trials. 

Social Sciencea (includes us 
contribution) : 
1) Survey resul ts on the range of variation acceptable in seed 
types will be ~ompleted, the data analyzed and ready for use in 
the breeding p~ogram. 
2) Preliminary descriptions of farmer bean disease perception and 
management pra~tices will be available to biological and other 
scientists planning disease management strategies. 
3) ParticipatOJ:y research involving on- station and on-farm trials 
of new bean varieties will be under way . 

3.1.2. us : Biological Sciences: 
1) Preliminary data regarding the co-evolution hypothesis between 
bean host and ALS pathogen 
2) Data on inc j dence of BCMV in Malawi 
3) Data on inc j dence of .segregation distortion in Mesoamerican x 
Andean crosses from Malawi 
4) Journal art Jcles on BCMV incidence and segregation distortion 

3.2. FY 93-97: 3 .2.1. HC: Biological Sciences: 
1) Expanded multidisciplinary bean breeding pr ogram 
2) Improved breeding lines 
3) New bean varieties 
4) Organized on-farm research 
5) Organized bean seed multiplication and distribution scheme 
6) Breeding stra tegies to maintain divers i ty withi n bean 
cultivars. 

Social Sciencea (includes us 
contribution) : 
The principal a ~m of the sociAl science research is to contribute 
to thP ~¡:o,.a, ~ _ ~ ·- = ~ ::. ..:; ~rv~Jg bean iJ ... -~e~ing and improvement 
program by devi ~ ing ways for farmers to gain a voice in the 
research and evtluation process. This strategy should help insure 
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higher adoption rates of pro ject va4·ieties, technologies, and 
techniques. These participatory metho1s can also be applied to 
agricultura! research in the US . On-farm trials and surveys will 
allow us: 1) measure the adoption r ate of new releases by 
farmers; 2) examine the effect of these new releases on 
productivity of bean fields and on the welfare of small-scale 
farmer. 
Social scientists will publish scholarly articles which broadly 
consider social and economic constraints to agricultura! 
production and how these can be add~essed in Malawi. 

3 . 2 . 2. us: Biologic-al Sciences : 
1) Understanding of the reproductive isolation mechanisma 
separating Mesoamerican and Andean genotypes in Malawi and 
strategies to overcome them ; journal articles 
2) Probes to identify the various necrosis-inducing strains of 
BCMV 
3) Reliable data on the presence/abscnce of co-evolution between 
bean host and ALS pathogen based on laboratory and field data 
4) Sources of resistance to BCMV and ALS for use in breeding 
programs 

B. TRAINING PHOGRAM 

1. us stndents: Biological Sciences: A PhD level student in 
plant patholoqy will be trained at UC Davis. This person may 
perform part nf his/her thesis in Molawi. A postdoctoral fellow 
will further his/her education in genetic diversity and 
speciation mechanisms at the molecular level. 

Social Sciences: None anticipated. 

2. HC stndents: Biological Sciances: A plant breeder and an 
entomologist till be trained at UC Davi.s at the PhD level. Part 
of his/her thesis can be carried out in Malawi. A MS level 
student in bio logical science wi l l .;;¿; .... .:.:.:~. ined at Bunda College. 

Social Sciences: We anticípate training one 
applied anthr(.•pologist or sociologist to the PhD level in either 
the US or Brit.ain. This person will work closely with the bean 
commodity research team at Bunda College upon his/her return, 
thus helping jnstitutionalize the participatory research 
strategy. A M:i student in social science will be trained at Bunda 
College. 

3. Other developinq country students: Nene anticipated on 
CRSP funds. A student from Colombia has been identified whoa has 
interest in o~taining a PhD on the coevolution project. It is 
anticipated t !,at this student will work in sorne capacity on 
angul~..,.. , ,.~~ ... -~ · L. ,..,... .... mnn h~cterial h lioht. or BCMV. 
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4. Other training effortª: Tra ining in computer and data 
analysis techniques will be provided to graduate students and 
technicians at Bunda College. Al so , one HC t echnician will be 
trained in participa tory research methods and another HC 
technician in management o f the germplasm collection. Funding 
will be sought (from Rockefeller?) for the t raining of one 
technician in genetic resources a t U~D or CIAT. 

5. Exoected outcomes: 
5.1. FY 92: Degree training, whether for MS or PhD, requires .more 
than one year . Hence, see next paragraph. 

5 . 2. FY 93-97 : 5.2.1. HC: While be~n research is now well 
institutionalized at Bunda College, gaps in the program remain. 
During the FY ~2-97 extension period, these will be addressed by 
training anothe r plant breeder, a sociologist/anthropologist and 
by providing technicians with short courses. 

5. 2.2. US, other deve l oping countries: It is 
expected that the s t udents in traini ng at UC Davis will have 
completed their. PhD training. 

c. PROJECT INTJ:GRATION (for biological and social sciences) 

1, HC: 1. 1. Wi t:hin Malawi , e l ose ti es exist between CRSP project 
researchers anc. the Maize Commodi t y Research Team, the Adaptive 
Research Unit i~nd Extens ion in t he Ministry of ,\griculture. 

1 .2. Linkages have been established with t he Rockefeller 
Foundation, Sottthern Africa Office, loc~ted in Lilongwe . Funding 
for bean resear ch has been obtained f r om the Rockefeller 
Foundation and we are currently s eeklng funding to support 
student trainitg at Bunda College and abroad. 

1.3. Ti~s are also being established with various church 
groups and NGOf~ which may assist wi th bean seed d i ssentination . 

1.4. Prtject researchers, including OS Pis, will continue 
to collaborate c losel y with CRSP researchers at Sokoine 
University in ,anzania {see below unu~L ~.j . 

1.5. Pr<ject researchers, including US Pis, will work 
closely wi th tl e regional CIAT 1 SADCC progra.m headquartered in 
Arusha, Tanzanj a . 

2. Other ~v•~:- ,~· ~·-~-~,-=~~~~ 
A. Hkandawire With T;~;~~ia (Bean/Cowpea CRSP ): Breeding for 
disease resistance; s eed multiplication , and distribution; 
collaborators : M. Silbernagel , J. Teri. 

With ·\fexico (Bean/Cowpea CRSP) : Breedi ng for drought 
tolerance; coll ~borators: J. Kelly, J. Acosta. 

With >ADCCjCIAT (Regional Bean Programme, Arusha, 
Tanzania); Bear • iAlA imorovemPnt in SADCC region ; collaborators: 
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D.J. Allen, O.T. Edje, K. Ampofo (SIDA) 
With Hebrew Un.iversity, Rehovot, Israel: Heat and 

drought tolerance in comrnon bean; collaborators: J. Kigel, S. 
Schwartz, F. Bangerth (Hohenheim). 

P. Gepts: With Mexico (Universidad Nacional Autónoma de México): 
Molecular, cultural, and ecoloqical markers of genetic diversity 
in Phaseolus coccineus; coliaoorators: rt. Bye, A. Delgado et al.; 
funding: AID (PSTC) 

With CIAT: 1) Study of the patterns of genetic 
diversity in Phaseolus vulgaris using molecular and agronomic 
traits; collaborators: S. Singh and w. Roca; funding: CIAT, AID 
(PSTC). 2) Establishment of an integrated genetic linkage map for 
Phaseolus vulgaris; collaborator: S. Singh; funding: UCD 

With IBPGR (International Board for Plant Genetic 
Resources): Molecular markers in Phaseolus vulgaris and Vigna 
unguiculata; collaborator: D. Debouck; funding: IBPGR 

R. Gilbertson: With the Dominican Republic (and the Univ. of 
Nebraska): Development and application of a plasmid DNA probe for 
detection of Xenthomonas campestris pv . phaseoli in bean seed and , 
from bacteria 1·ecovered in or on bean plants . Collaborators: G. 
Gadoy, J.R. Steadman, A.K. Vidaver et al.; funding : USAID 
Bean/Cowpea CRSP 

S.R. Temple: ~ith CIAT: Regular exchange of information and 
germplasm. Five hundred germplasm bank and experimental lines 
evaluated in 1S86 and 1989, 40 of which have been used 
subsequently in crosses. Utilization of parents with root 
knot nematode zesistance t o incorporate resistance into 
California varieties. 

Other IARCs : Evaluation of germplasm from IITA and 
ICARDA in LISA cropping systems research and utilization as 
parents for improvement of cowpeas and chickpeas. In addition, S. 
Temple's progr~m supports a Mexican national (A. Dutton) to work 
on Lygus screening beginning June .1990 . 

3. US: 
R. Gilbertson: Molecular characterization of bean common mosaic 
virus and development of DNA probes for identification of 
virulence genes in the pathogen and application of probes to 
epidemiological studies. This will int~rface with and continue 
work by Dr . M. Silbernagel at USDA/Washington State University 
and in Tanzania. This will involve close collaboration with Dr. 
G. Mink at Washington State Univ. (Prosser), who uses serological 
methods for detecting BCMV; collaborators: G. Mink and M. 
Silbernagel; funding: USAID Bean/Cowpea CRSP . 

D. PROJECT BUDG n' REQUEST 
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REAN/ COWPEA CRSP 
ESTIMA TED BUDGET REQUEST 

Flat Line at FY 91 Level 

Estimated l:ludget Estimated Budget Estirnated Budget Estimattd Budg~t Estimaled Budget 
Request Request Request Request Request Total five- Year 
Year 1 Year 2 Year 3 Year 4 Year S Budget Re<¡uesl 

------- - - --- -- - ··- ----- ·--
us HC us HC us HC us H< us HC us HC 

l . Personnel 31 ,900 14,000 32,690 14,700 34,045 1 .S ,43.S 34,975 16,20" 35 ,745 17.017 169,355 77,3.59 

L. Equ ipment ancl o 15,000 o 15,000 o 5.000 o o o o o 35,010 
t aciliues 

3. Travel and P/ 0 20,000 19,000 20 ,000 18,000 18,750 24,000 17,000 24,000 17,000 23 ,000 92,750 108.(00 

- - -· 
4. Mater ials and 10,677 6,000 9,011 5,500 8,995 6,000 3,739 9,500 5. 773 9,000 .3.19S 36,0)() 
supplies 

S. Training cosrs 14,000 20,000 14,700 21,000 15,435 22,050 16,207 23, 153 17,()1 7 24,311 77,359 110,:> 1<( 

6. Other direct costs 1,000 500 1,000 500 1,000 1,000 1,000 1,000 2,000 1,000 6 ,000 4,0'10 -
7. TOTAL DIRECT 77,577 74,500 77,40 1 74, 7()(\ 18.225 1:'1 ,48~ 71,92! 7'\ ,! 6(\ 77,535 74,32! 31!!, .. .5(' 3"" , . . -· ·· \. 
COSTS 

8. lndirect costs 33,298 o 33,274 o 33,665 o 33,59-4 () 33,SI 1 o 167,3<(2 o 
9. TOTAL DIRECf 1 10,1!75 74,500 110,675 74,700 111 ,390 73,485 111,515 73,860 111,046 74,3.l8 556,001 370,873 
ANO JNDIRECT 
COSTS 

10. TOTAL 185,375 185,375 185,37S IIS,37.S 18S,37.C 926,87. 
REQUEST 

11. University 26,107 44,361 27,412 46,579 23,783 48,908 30,222 51,353 31,733 S3,921 l.W,2S7 24.5,122 
Contribution 
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BEAN/ COWPEA CRSP 
ESTIMATED BUDG !":T REQUEST 

Flat Line at FY 9 1 Level (UCD and MSU subd ivision in each US column) 

Estimated Budget Estimated Budget Estimated Budget Estimated Bud o.et Estimated Budget 
Request Request Request Request R~quest Total Five · Year 
Year 1 Year 2 Year 3 Year 4 Year 5 Budget Request 

·--- --·--·-- ----·-- -· 
us HC us BC us HC us h us HC' us HC - - --

1. Pers(JOnel 25,900 14,000 27, 190 14,700 28,5-15 15,435 29,975 1(· ~07 31.745 17,0i7 143,35.5 77,35~ 

6,000 5,500 5,500 5,000 4,000 o 26,000 

2. Equ1pment and o 15,000 o 15.000 o 5,000 o o o o o 35,0(0 
fac ilities 

3. Travt>l and P/ D 8,000 19,000 8,000 18,000 8,000 24,000 8,000 24,000 8.000 23.000 40,000 108,0JO 

12,000 12,000 10,750 9,000 9,000 52,750 -
4. Marerials and 1,000 6 ,000 1,000 .5,500 1,000 6,000 1,000 9,500 1.000 9.000 5,000 36,JOO 
supplies 

9,677 8,011 7,995 7,739 4,773 33,1 9.5 

5. Train ing: UCD, HC 14,000 20,000 14,700 2 1,000 15,435 22,050 16,207 23,153 17,017 24.311 77,359 110 .514 

6. Other d irect costs 2.50 500 250 .500 250 1.000 250 1,000 500 1,000 1,500 (' !)()() 

750 750 7.50 750 1,500 4,500 

7. TOTAL D1RECT 35.150 74,.500 36,440 74,700 37,795 7 3,485 39,225 73,860 41,245 74,328 189,855 370,873 
COSTS 

42,427 40,961 40,430 38 ,696 36,290 12 1,445 

8. 1ndtrec r costs 15,818 o 16,398 o 17,008 o 17,651 o 18,560 o 85,43.5 o 

17,480 16,876 16,657 15 ,943 14,951 81,907 

9. TOTAL DIRECT 50,968 74,500 52,838 74,700 54,803 73,485 .56,876 73,860 59,80.5 74,328 275,290 370,873 
AND INDIR ECT 
COSTS 

59,907 57,837 .57 ,087 .54,639 .51,241 280,7 11 



10. 10J'AL Rt.QUEST ----
11 . University 
Cüntribullon 

l.7F_; 

185 ,375 185,375 

o 44 ,361 o 46.579 

26, 107 27,412 o 
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IH5, . 15 185.315 185,374 926,874 

o 48.908 o 51.:'53 o 53,921 o 245.122 

28.783 o 30.~22 o 3 !.?33 o 144,257 
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BEANi CO\''PEA C RSP 
ESTIMATED BUDGET P.F.QUEST 
FY 91 Levc l Plus 5 Pen:en t Per Year 

Estimated Budget Estimated Budget Estimated Budgct Estimated Budgct Estimated Budget 
Requcst • Request Requcst Req ues. Request Total five- Year 
Year 1 Year /. Year 3 Year •: Year 5 Budget l<.equest 

----- -- . ...._. _____ - - --- -~ --- ·-· - --··---- ·-·------- -
us HC us HC us HC lJS .... us HC us HC ..... 

l . Personr.el 3 1,900 14.000 33,190 15 ,000 34,545 15.750 35,975 16, ' ' l! 38 ,245 17, 365 173,855 78,653 
-

2. t.:quirm~nt and o 15,000 o 19,000 o o o o o o o 34,000 
facil itits 

J . Travel and P/ 0 22,000 19,000 21 ,500 20,000 23,000 26,000 23,000 27,000 24,000 28;000 113.500 120,000 

4. Materials and 10,928 7,000 11,465 7,500 12,907 9,000 13,859 9,500 13,374 10,500 62,533 43,500 
supplies 

S. Trainíng c01ts 14.000 20,000 14,700 21,000 15.435 33,076 16,207 34,730 17,017 36,467 77,359 14 5,27 
3 

6. Othcr direct costs ;,,500 2,000 3,000 2,000 3,500 3,000 4,750 3,500 5,500 4 ,000 20.250 1 1,500 

7. TOTAL OIRECT 82,328 77,000 83,855 &4,500 89,387 86,826 93,791 91 ,268 98, 136 96,332 448.412 4:' ~·.841 

COSTS 

8. lnd irect cosu 35,321 o 36,019 o 38,387 o 41),265 o 42, 132 o 192,1 :!4 o 
9. TOTAL DIRECT 117,649 71,000 119,874 84,500 127,774 86,826 134,056 91 ,26& 140,268 96,332 639.621 435,926 
ANO INO!RECT 
COSTS 

JO. TOTAL 194,649 204,374 214,600 225,324 236,600 1,075,547 
REQUEST 

11 . University 26,107 44,361 27,41 2 46,579 2&,783 48,908 30,222 51,353 31 ,733 53,921 144,257 245,122 
Contri bulion 
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BEAN/ COWI'LA CRSP 
ESTIMA TED BUDG ET REQUEH 

FY 9 1 Leve! Plus 5 Per Cent (MSU(tor) and UCD (bottom) subdivisíon in each l S column) 

Estimated Budget Estimated Budget E.~timatcd Budgt"t Estimatcd Dud •et Estimated Budget 
Request Request Request Rtquest Request Total F ivc-Ycar 
Ytar 1 Year 2 Yea. 3 Ycar 4 Year 5 Budget Req !St 

--------- --- - - --------
us !-IC us HC us HC us 1 lJS HC us . IC -

l . Per~onne l 25,900 14,000 27,190 1 s.ooo 28,.545 15,750 29,975 J( .'i38 31,745 17,365 143,355 78 553 

6,000 6,000 6,000 6,000 6 ,500 o 30,500 -
2 Equipn•~:nt and o 15,000 o 19,000 o o o o o o o ~)()() 

facili¡;cs --- -
3. Travel and P¡ D 9,000 19,000 9,000 20,000 10,000 26,0iJO 10,000 27 ,vOO 10,500 28,000 48 ,500 12( )()() 

13,000 12.500 13,000 13,000 13.500 65,000 .. -
4. \o1aterials and 1.000 7,000 1,500 7,500 1,500 9,00{1 1,500 9,500 1,000 10,500 6,500 43 .íOO 
~ upplies 

9,928 9,965 . 11,407 12,359 12,374 56,033 -
5. Trainin g: UCO, HC 14,000 20,000 14,700 21,000 15,435 33.076 16,207 34,i30 17,017 36,467 77,359 14~ 73 

- ·--
6. Other direct cosu 1,000 2,000 1,000 2,000 1,000 3,000 1,250 3,500 1,500 4,000 5,750 14 ,uo 

2,500 2,000 2.500 3,SOO 4,000 14,500 -
7. TOTAL DIRECT 36,900 77.000 38,690 84,500 41,045 86,821í 42,725 91,268 4-4,745 96,332 204,105 4Jj ,926 
COSTS 

45,428 45,165 48,342 51,066 53,391 166,033 -
8. Jndirect COSIS 16,605 o 17,411 o 18,470 o 19,226 o 20,135 o 91 ,8-47 o 

18,716 18,608 19,917 21,039 21,997 100,277 

9. TOTAL DIRECT 53,505 77,000 56,101 84,500 59;515 86,826 61,951 91,268 64,810 96,332 295,952 435,926 
ANO INDIRECT 
COSTS 

64,144 63,773 68,259 72,!05 75,388 3-43,669 -
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10. TOTAL REQUEST 194,649 204,374 214,600 225,324 236,600 1,075,547 

!l. Untversity o 44,361 o 46,579 o 48,908 o 51.353 o 53,921 o 24S, In 
Contribution 

26,107 27 ,412 o 28,733 o 30.222 o 31,733 o 144,257 
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BEAN/ COWPEA CRSP 
ESTIMATED BUDGJ01 REQUEST 

FY 91 Leve! Plus :S Pe rccn. Pcr Year Plus Need 

f.slimated Budget Estimated Budget Esrimated Budger Estima ted Budg t Estimated Budge! 
R~q:~est Reque~t Request Requcs: P..equest Total Five- Ye11 
Year 1 Year 2 Year 7> Year 4 Year 5 Budget Reque· 

-·-·-k-···-- --~-· ------ -·- -- -- ·------- -- ------------ ... -- ___ , ______ 
t:s i. \.~S HC us uc us Jl( l iS !K' I 'S H ---- ·-- --- ·--- --· -

1 Pe. '<.nnel liC,<;fQQ :· 000 73.090 16,800 76 ,440 1 ~. 640 79,965 IU:. l!)§q 19,448 383,329 88, o --·------- ---- - - - -
2. E·,~,Jipment and o ~'.l.OOO o 27,000 o o o 40.00 o 3,000 o 99,( ) 

f:tcili ties ----- ·---
:. ';"r¡¡vt'l :¡r,tl P,' [) 22 iY)O 2 .000 :!8,500 20,000 29 ,500 :-;._ooc 29,500 27,00( 30,000 31 ,000 139,500 127 JO 

-- - - -
.' M:.terials and 1: ~1}0 10,000 13,500 10 ,500 lUOJ : •. ooc 15,500 1 !,5011 17.000 12,000 72,500 55. )() 

~uppl1~ .- - - - -
r: "in in¡¡ costs 14,000 40,000 14,700 42,000 15,435 .t 1,101; 16,207 46,JO 'i 17,017 48,620 77,359 221 25 -
Otht·r dir ecl co~t~ 3,~00 5,000 3,500 s.ooo 3,500 \000 4 ,750 ~ ()Oi• 5,500 !,000 ~0.750 25 ){) 

-
·:. TOTA L I)IRECT !21.400 123,000 133,290 121,300 l39,3i5 103,74{ 145,922 148.327 153,451 119,068 694 ,353 61 t )() 

COSTS 

S lnd i;e.:t .;om 51,419 o 56,386 o 58,982 o 61,74.\ o 6.t,960 o 293.490 .. _ ..... _______ ----- -·. --- - .. 
9. TOTAL DIRECT 172,819 123 ,000 189,676 121,300 198,357 \03,740 207,665 l4d,327 218,411 119,068 986,928 615, 5 
AND I NDIRECT 
COSTS 

10. TOTAL 295,819 310,976 302,097 355,992 337,479 1,602,363 
REQUEST 

11. University 32,167 44,361 33,775 46,579 35,464 48,908 37,237 51 ,353 39,099 53,921 177,742 245,122 
C'ontribution 
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BEA N/COWPEA C'RSP 
ESTIMA TED BUDGET REQU EST 

FY 9 1 L~ve1 Plus S Per C'ent Plus Need (MSU(top l and UCD (bouom) subdivision in each US column) 

Esti mated Budget Estimated Budget Estimated Budget Estimated Budget Estimated Budget 
Request Request Request Request Reques t Total Five- Year 
Year 1 Year 2 Year 3 Year 4 Year 5 Budget Request 

us HC us HC us HC us HC us HC 
us HC 

l. Personnel 25.900 16,000 27.190 16.800 28,545 17,640 29.975 18.522 31. 745 19,-148 143,355 88,41 0 

44,000 45,900 47,895 49,990 52, 189 o 239,974 

2. Equipment and o 29,000 o 27,000 o o o 40,000 o 3,000 o 99,000 
fac ilities 

3. T ravel and P/ 0 9,000 23,000 9.000 20.000 10.000 26.000 10,000 27,000 10,500 31 .1)00 48.500 127 .ooo 
13,000 19,500 19,500 19.500 19,500 9 1,000 

4. Materials and 1,000 10,000 1,500 10,500 1,500 11 ,000 1,500 11 ,500 2,000 12.000 7,500 55,000 
supplies 

11,000 12,000 13.000 14.000 15,000 65.000 

S. Train ing: UCD, HC 14 ,000 40,000 14,700 42,000 : 5,435 4-1,100 16,207 46,305 17,017 48,620 77,359 22 1,025 

6. Other direct COSIS 1,000 5,000 1,000 5,000 1,000 5,000 1,250 5,000 1,500 5,000 5,750 25,000 

2,500 2,500 2,500 3,500 4,000 15.000 

7. TOTAL DIRECT 36,900 123,000 38,690 121,300 41 ,045 103,740 42.725 148.327 45 ,745 119,068 205,105 615,435 
COSTS 

84,500 94 ,600 98,330 103, 197 107,706 410,974 

8. lndirect costs 16,605 o 17,41 1 o 18,470 o 19,226 o 20,585 o 92,297 o 
34,814 38,975 40,512 42 ,517 44,375 201. 193 

9. TOTAL DJRECT 53,505 123,000 56. 10 1 12 1,300 59,515 103,740 61.951 148,327 66,330 119,068 297,402 615,435 
ANO JNDIRECT 
COSTS 

119 ,314 133. 575 138,8-1:' 145.7 14 152,081 689,5~6 



10. TOTAL REQUEST 

1 l. University 
Contribution 

295,819 

o 

32, 167 

310,976 

44,361 o 46,579 

33:175 o 
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302,097 H5.992 337,479 1,602,363 

o 48,908 o 51,353 o 53,921 o 245,122 

35,464 o 37,23'1 o 39,099 o 177,742 
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8UDGE'J' JUSTlJ'l:CATION 

Budget 3 represents what we think is necessary to be able to 
achieve the objectives of the project. In the following 
paragraphs, we review our needs in the respective areas: 

1 . Personn~l: US: UCD: 1 postdoctoral fellow to investigate the 
reproductive isolation mechcin.i. ~&as .J~t;t:--o ... .ating Mesoamerican and 
Andean genotypes; this area requires with a certain level of 
research experience at the molecular level and it would be hiqhly 
unlikely to find a graduate student able to pursue this type of 
research. Cost is $ 30,000 + 26 l benefits. 

MSU: 50 \ salary + benefits of us Co-PI A. Ferguson. Because most 
of her research takes place in Malawi, a substantial part of her 
salary currently imputed to the us part of the project ahould 
actually be attributed to the HC part. 

HC! Salaries for two technicians, one for the biological sciences 
and the other for .the social sciences. 

2. Eguipment and facilities: 
US: No equipment is requested for the US component . The project 
will use existing facilities and equipment. This has not actually 
been included in the US contributi on because it is hard to put a 
monetary value on the fraction contributed to CRSP. 

HC: The list of equipment requested is detailed in Part III. B. 
To further the plant pathology pdrt of the project, a modest 

laboratory needs to be s e t up that can perform isolations and 
produce inoculum. We have added glassware to this equipment list 
because of the l arge amount of money for this initial purchase. A 
backpack sprayer is needed for the artificial inoculations of the 
evaluation and breeding nurseries. Two greenhouses will be used 
for inoculationR with vari ous pathogens: anthracnose , angular 
leafspot, BCMV. A camera i s needed to document the various 
aspects of the work and i t s progres~ . 

Three .ator cycles (2 for Biological Sciences and one for 
Social Sciences ) are requested to complement the project vehicle 
(when researcher s or t echnicians need to take data in various 
experimenta). Computers and printera will supplement or replace 
the existing col\:tputer at the end of its useful l ife. We 
anticipate we will need to replace the current four-wheel-drive 
vehicle after 5 years of service because of the unfavorable road 
conditions. 

· 3. Travel and per diem: 
US: MSU: For one person, a round trip between US and Malawi cost 
approximately S 5,000 to which some $ 1,000 has to be added for 
expenses and per.- diems. We anticípate t rips of Ca-Pis s. Temple 
and R. Gilbertson each year once . To minimize costs, US PI P. 
Gepts will alter nate his t r i ps t o Malawi with HC PI A. 



11:11l 

Malawi/Universi ty of Califo~n~a, Davis / Gepts 

Mkandawire 's trips to the US. In the third and fifth year, 
graduate students from Davi s will carry out part of their thesis 
in Malawi. 

HC: There will be extensive travelling in Malawi both for the 
Biological and the Social Sciences components. In addition, HC PI 
A. Mkandawire and Co-PI R . Mkandawire will alternate their trips 
to US. The first year ánd ,e __ ~:. Á- '-··- , ~-... V' ~tudents in the 
biological sciences will take a one-way trip to the US and back 
to Malawi, respectively. The third and fifth year, a graduate 
student in the social sciences will take a one-way trip to the US 
or Britain and back to Mal awi, respectively. 

4. Training costs: 
US: One graduate research assistantship in plant pathology for 
which in-state tuition is assumed. 
HC: Two graduate research assistantships (in plant breeding, 
entomology) for which out-of-state tuition is assumed. 

5. Qther direct costs: 
These include photocopying costs, telecomrnunications (phone, 
fax), computeJ: use, greenhouse use , and publications. Mostly 
because of thE~ latter, these costs are expected to go up towards 
the end of th~ grant pe riod. 

8. Indirect costs: 
UCD: 41.2% 
MSU: 45 % 

11. University contribution: 

UC Davis contributes to this project directly through a part of 
the salary and benefits of the PI and Co-Pis: 

P. Gepts 25 % $ 14,774 

R. Gilbertson 15 % 8 , 078 

S. Temple 15 % 9,315 

32,167 

For Budgets 1 and 2, percentages of 20, 15, and 10, respectively 
were used. 

Additional mc~ c difficult to quantify contributions relate to 
use fo facilitit~ ~~d equipment. 
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E. ANTICIPATED TRAVEL 

1. HC: 

Extensive travel within Malawi for HC bioloqical and social 
sciences researchers is required to complete the yearly research 
agenda. 

HC PI A. Mkandawire will travel to US once every other year (in 
alternacy with US PI P. Gepts' trip to HC) to assess progresa of 
US component and write reports and workplans with US PI and Bean 
Team at UC Davis. 

HC social scientist R. Mkandawire will present a paper on project 
research at a professional conference once a year (usually in 
Africa). He will travel to the US institution once every other 
year in alternacy with HC PI A. Mkandawire. 

HC students will travel to US to initiate their studies (Plant 
Breeding and Entomology students: 1992; Social Sciences student: 
1994)¡ at completion of their studies they will return to HC. 
Plant Breeding and Entomology students may carry out part of 
their thesis in Malawi (from FY 94 on) 

2. US: 
US PI P. Gepts will travel to Malawi once every other year (in 
alternacy with HC PI A. Mkandawire) to assess ~verall progress of 
HC component and to write reports and workplans with HC PI and 
Bean Team. 

US Co-PI R. Gilbertson will travel each year to Malawi to: 1) 
participate in co-evolution studies; 2) assist in the disease 
resistance screening in breeding nurseries (principally, angular 
leafspot and anthracnose); and 3) monitor BCMV incidence and 
resistance breeding. 

US Co-PI S. Temple will travel to Malawi each year to assist the 
HC bean breeding program. 

US social scientist A. Ferguson will travel to Malawi once a year 
and spend at least one month there working with her 
collaborators . She will also present a paper on project research 
ata professional conference once ayear (usually in the US). 

OS student in Plant Pathology may be traveling to HC to complete 
part of his/her their thesis (from 94 on). 

Project resea~~hers from Bunda College and from the US 
institutions will periodically attend regional CRSP, CIAT/SADCC, 
and other meetings. 
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B. EQUIPMENT REQUESTS 1. US: No equipment requested 

2. HC: Year 1 Year 2 
Biological Sciences 
2.1. Eguipment for a plant patholoqy lab0ratory: 

Miniautoclave US $ 4,500 
Transfer hood (bench top) 2,200 
Compound light microscope 

(+ accessories) 
Dissecting microscope 
We ighing ba lance 
pH meter 
Refrigera ter 
Incubator 
Drying oven 
Hot plate sti; r ers (2 @ 300) 
waring blende¡ 
Pipetman (2 @ 300) 

3,000 
1,000 
1,350 

700 
600 

1,750 
1,200 

600 
500 
600 

Total for plar t pathology lab equipment 18,000 

2 . 2. Glasswar< : for plant pathology lab 7,000 

2.3. Backpack sprayer 1,000 

2.4. Greenhouses: 2 units@ 5,600 
+ blinds + freight 13,000 

2.5. Camera: + accessories 500 

2.6. Motorcycles: 2 @ 3,500 7,000 

2 . 7. Laptop computer 2,000 

2.8. Printer 1,000 

2.9. Four-wheel-drive car (shared 

Year 4 

with Social Sciences; 50 %) 20,000 

Year 5 

2.10. Computer: 286, 60Mb HD 2,000 

"1 11 'Dr;nt-P.r 1, 000 
7? c;oo 



Social Sciences 

2.12. Four-wheel-drive car (shared 
with Biological Sciences; 50%) 

2.13. Laptop computer 

2.14. Printer 

2.15. Motorcycle 

Total for Social Sciences 

Total per year 

Grand total 

L
._,,_ 
' .. 
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20,000 

2,000 

1,000 

3,500 

26,500 

29,000 27,000 40,000 3,000 

99,000 
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The request for th i s cou r se oi .. -¡ s,¡ ~na 1 1 y carne f ro m M a 1 aw i and 
Zambia and was approved by the Re~ional Steer ·ing Committee in 
March 1990. In respo n s e to a tra i n i ng survey which was going on 
at the same time, Zimbabwe had i ndi c ated they also required 
training at the same level. Hence they were invitad to send 
their staff to this course. 

Once the decision was made to supoo rt the course, there was 
considerable discussion between the National Coordinators 
concerned, DJA, OTE and my s e 1 t 0 1. t. ne contents of the course. 
This was followed by a visit to Malawi by myself for a planning 
meeting with Dr Mkandawire {Malawi Bean Programme Coordinator). 

Although the course was meant for those research assistants with 
out formal agricultural training, a decision was made to include 
a few certificate ho1ders who were doing similar work and had not 
received in-service training. 

Participants 

Nineteen reseG~rch · assistants participated in the course. Two 
carne from Zim~abwe, four from Zambia (including one female) and 
the rest were ~rom Malawi (Appendix I) 

Their average ~ge was 30 years with a range of 23 to 44. They 
were involved in bean rese arch whilst the majority of them were 
also invo1ved in other legume crop 1 ike cowpea, groundnuts and 
soybeans. The y also did work on maize and sorghum which are 
usually grown i n association or relay with be¡ ns. Their average 
1ength of expe ~ ience was 10 years with a range of 1 to 15. Only 
five partícipcnts had received formal training in agricultura 
(certificate i :1 Agr iculture) and the rest were secondary school 
leavers. 

Only two parti~ipants were involved in on-farm experimentation. 
There were ind i cations however that a few more would be involved 
in on-farm wor k in Malawi as there were plans to increase such 
activities. 

Besource peq;ot .§ 

In all 10 resource pe rsons were involved in the course- eight of 
these were froM the Bean Programme in Malawi (mainly from Bunda 
College) and one carne from Zambia (Appendix II ) . 

There was impressive c ooperatíon fro m all concerned and three of 
the resource pe rsons actually set through most of the course. 

There were no comp1aints about a11owances as such b.ut the 
question had te raised with the National Coordinator during 
planning meeti 1gs. They had expected to be compensated for 
interrupting t• ., ~r holidays to take pa rt in the course (they were 
sunnnc-o;.. • - · __ u n · ~ - · ' --- ~ .. - ~--: ._,_ ~~ """ 1 ,.,..,.,.., C1h11+-down period). 



A11 the same, the po1ic:y st i11 nee d s further 'polish i ng up'. 
As i t is, there was a fP.ering ~ hat t he policy favoured 
part ici pants and 'demean' r~bour~d ~er~ons contribution. 

Course admini stra t ·i on was done jo i ntly by the author and Or 
Mkandawi re who al so made available his s t aff to assist whenever 
it was necessary. 

Objecti ves of th~ c~urse 

The object i ves of the ~curse were: 

1. to provide the necessary skills f o r improving the quality of 
work by research assistants; 

2. to equ i p the research ass i stant s wi th the necessary ski 11 s 
to enable t hem to pe r form their duties with confidence; 

3. 
1
to provi de uniform methodology in bean research, ---

A t the beg i nn : ng of the course , the part i e i pants were asked to 
write down o n mani l la cards what they expected to learn from the 
course. The :.:>urpose of th i s ex ere i se was to see how far the 
course would so in meeting their needs and t o identify areas that 
mi ght ha ve be( n ove r 1 ooked and arens that needed emphas i s. The 
cards were po: :ted on the wa 11 and kept as a 'check' throughout 
the course. E·<cept for one request. for a ses~ i on on "how to \.ork 
with peop1e", all their e x pectatio11S \-Jare we i l covered in the 
programme . Th e major i t.y wanted to learn pest and disease 
identifi cation and assessment. 

The course wa~ officially opened by Dr G . Y. Kanyama-Phir·i (See 
full s peech Ar~endix III). 

The course co\ e red the essent i a 1 e 1 ements of bean research and 
the topics covored inc luded 

Site sel(•ction 
Land prer;aration 
frial de·; ign and l ayout 
Trial inDut calculations 
Planting 
Managemet •t ( i nc 1 ud i ng data co 1 l ect ion) 
Pest and Disease identifi cati on 
Seed han ling 
nn-far~ - -~~rch (See Appendix IV) 
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The method of instt· uction included discussion lectures (to 
prov i de tho essen t ial theoretical background), classroom 
exerci ses , f ie ld practíca1s Rno a fi e ld vi si ~ · Of particular 
interes t to ma ny pat~ tici¡_;¡dnts w& r·.:: p r·acticals on planting on 
ridges. Th is i s wid•:. 1v nrActi sed in ~-1alawi but labour saving 
methods have not y At t ·een d e ve 1 oped. 

The irriga t ed bean tria1s at. both Bunda College and at Lifuwu 
Research Stotion were practica11y fr~e of pest and disease except 
for beanfly and 8Cfv!V. rr.ere was therefore 1 imited opportunity 
for participant s to pract i c e pest an1 disease identification and 
assessment . There is nP-Prl t-.n !"' l"f"'~;,... "' , . -t-hi~ aspect in planning 
future courses . 

We visited L if rJwu Research Station 160 km North-East of Bunda 
College in the Salima Distri ct and near ~ ake Malawi. 

L i f uw u i s a M i r. i s t r y of A g ~ ~ e u 1 tu re r i e e res e a re h s t a t i on o n 
which the Coll c,ge is also rur. ning several bean trials. At the 
time of the v i sit, there were trials which included a South 
A f r i e a Be a n \ a r i e t y T r ·¡ a 1 ( 1 2 en t r i es p 1 u s 3 eh e e k s ) , a 
Preliminary Va r ieiy Trial (100 entries plus 1 check), a Residual 
Moisture Tria1 (12 entries) an Adaptation Variety Trial (12 
entries plus 3 checks) anda Nat ional Bean Variety Trial (12 
entries and 1 e ¡eck). 

As would have t een expected during thi ~ 'dead• period, ( it was 
Wi nter in Ma 1 a" i) the beans. wh i eh was between V 3 and V 4 , was 
free from disea··e. There was however evidence of beanfly setting 
in and BCMV was observed on en.~ ~lot . 

Of particula r interes t wa s the R ~ sidual Moisture Trial. 
Researchers we e loo~í nu ~t. hean production. using residual 
moisture after ; 3rvesting paddy rice which i s widely grown in the 
area. There we . e prob lems of seed bed p r eparation. The land was 
either too wet . · ~ too dry. On this tria l they had to apply water 
to break the e 1ds us ing a rotorvator . This obviously poses a 
problem for e ~all g rowers who have neither tractora nor 
rotorvators. 

Apart from the r· H, the other fou r we r-e i rr·i gated. 

They were also ~ -owing a local variety , Nasaka, for seed bulking. 

This relatively :hort trip was not al togbther smooth with no less 
than five flat yre problems - three of them from the same side 
of a mini-bus \ . e hired from a commercial tour company.. We 
started the jour 1ey a t 0900 hrs on Sa turday and on 1 y got back at 
0300 hrs on Sund 1y. 
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Progres§ ~val uation 

PartieipantB progress in gaininq knowledg:- and skills .-1as 
mon i tored through e 1 ass ¡-oom d 1 s eus:;. ( r.t> and exe ,· e i ses and through 
obse rvations during oraeticals . In addition their progress was 
measured through t hree wr1t te n test and a trip report eaeh 
partie ipant wrote on the field trin. fhrough these four 'testB' 
part ieipants we r e ranked for the purposes of awarding book priees 
to the t op three (Appendix V). (An 1nteresting remark from one 
of the Co llege staff was that book prizes should be given to the 
1 east pe rforrni ng part ·¡e i pants - t hey need them more). 

At the end of the course . part i e i pants eva 1 uated the course by 
complet íng a pre-prepared questionnaire (Appendix VI). 

The fo 11 ow i ng was the ir assessment: 

A. Arrangements 

Ver y Good 

1 • Transportation 
- From home :.o Bunda 53 
- Ouring the cou r se 27 
- On fi e ld V ISÍtS 16 

2. Aceommodation 42 
3. Meal s 42 
4. Recreation 26 
5. Classroom 4 8 
6. Coffee bre;¡ks 47 

% Responses 

Good 

26 
42 
31 
58 
42 
1 1 
47 
53 

Fair 

21 
26 
37 

16 
32 

5 

Poor 

5 
16 

26 

Participants expressed satisfacti '...if! with the arrangements. 
However recreat ion and transport for field visits were rated as 
fair to poor b ~ more than 50% of the part ici pan ts . Transport was 
rated so because of the several flat tyre problems on the long 
tri p. 

B. Course Cor1tent 

1. Durat.ion : 

a) Too lorg 
b) Too sho rt 
e) Adequate 
d) ,,, . ¡·- r- - +-r,ry 

74~ 

21% 
5% 
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Partic1pant.s 
feel i ng has 
technicians . 
1n future. 

f elt t he dura ti on of the course wa s too short. Th i s 
been e xpressed i n a 11 th e pr e v i o us c ourses for 
It migh t be wor th c o nsi der ing a th ree - week course 

2. Subject matter 

a ) Easy to understand 84% 
b) Diffi cu lt 
e) Not s uffi ci ently detai l e d 11 % 
d ) With too much detai1 5% 

Part i cipants did not have i1ro bl r-rr.s "vlir h the subject matter as 
such a part from the fact tha t they fe1t sorne o f t he sessi ons were 
rushed because of t ime constrai n t s. 

3. Balance between l ectures and practi c a ls 

a) Ver y good 
b) Good 
e) Fair 
d) Peo r 

32% 
3 7% 
.3 1% 

Opinion on th is aspect wa s di vided between ' fair ' , •good ' and 
'very good' with c1 ose to 7 0 % rat ing the balance as 'good' to 
'ver y good ' 

A. Lecture nctes 
a) Very good 
b) Good 
e) Fa ir· 
d) Poor 

63% 
26% 
1 1% 

The notes (whi c h included CIAT stud y guides) were rated as good 
to very good oy c l ose to 90% of the particípants. All the 
handouts were sp íra1 -bound on the last day of the course. 

5. All the parti c ipants recommended the course to their 
colleagues . 

6. Material s c ove r ed: 

a) All of i t usef u l 53% 
b ) Sorne of it no t usefu l 
e) Necessa r y 5% 
d) Most of it useful 4 2 % 
e) Ve ry l itt l e o f ít useful 

Fifty three percent consíde r e d a11 the cour·se materia l as usefu1 
whilst 42% fe lt that most of it was useful Unfortunately, there 
were no additional c o mme nts indicating whi c h sess i ons might ha ve 
been less useful to sorne participants. 
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7. Suggestions for fyture courses. 

A p a r t r' ro m t he d u r a t i n n :') f t 1. J r~ ' J r t:. u w h 1 eh a n u m be r o f 
participants suqgesterl again that it shou ld be 1onger. there were 
a numbe r of other sugge!-> ti O liS madt.~ but by one or two peop le ea eh. 

These included: 

- the course should be hfld durinq the growing periorl; 
- resource people should also include those from participating 

countries ; 
- resource persons should not just r ead their notes when teaching 
- resource persons should be suppli ed with r~source materials to 

assist them in prepar i ng t.heir trainíng notes; 
- days should end at 16.30; 
- improve transportation 
- improve recreation 

After completíng the evaluation forms, there was an open 
discussion to allow participants to raise issues that they wished 
to have immediate feedback on. 

There was considerable discussion o n the timing of the course 
with everybody agreeing that it should be during the growing 
season. Part 1cipants expressed concern however that sorne of them 
might not be a 1lowed to leave their t rials during that critical 
and busy period. 

There was also a suggestion that such courses be held more 
frequently. 

The following is a statement of expenditure actua lly incurred 
during the c ou 1·se excluding ai r-fares for the two Zimbabwean 
participants an~ the Tr aining Of fi cer. 

Stationery 
Transport (part ;cipants 8 field trip) 
Accommodation alld food 
Participants ou ~.--of-pocket all. 
Resource persons out-of-pocket all. 
Participants airport tax 

605 . 67 
J 11.50 

6230.84 
367 7.34 

057.60 
22. 1 o 

11705 . 05 

The author adm i nistered the payments from the $13200 he had 
brought from CIIT, Arusha. 



Closing ceremonx 

On the last day of the course, there was a rec Jption during wh ich 
t he De a n o f Bu n d a e o 1 l e g e o f ¡, g r· i e u 1 tu r e , P r o f . M a k a m be r a 
performed the closing ceremony. In his speech (Appendix VII), he 
made a request to CIA T to incrertse sponsorship for higher 
degrees. 

Through their representativa, the participants also moved a vote 
of thanks (Appendix VIII). 
All participants were presented with certificates of attendance 
and the top three partícipants also aot book prizes. 



Appendix I 

BEAN RESCAHCH MfTHOOS TRA IN I NG counsr- ·=oR RESt: ARCH ASSISTANTS: 
BUNOA COLL~GE Of AGHICUL I.URE, MALAWI: 

20 - 31 August 1990 

LIST OF PARTl~IeANT§ 

~ME 

1. BABTISTA KATAYA CHIRWA (MRS) 
2. MWENYA MWANSA 
3. PAUL E. PHIRI 

4 . GUNDE N. MAUDENI 
5. FRANCIS F. KALUMBA 
6. BRAISON B. CHIOKO 
7. LORDWIN H.S. KANKHANDE 
8. CHARLES 8. ZEMBENI 
9. McLONNEX L. KUMFELA 

10. FR EO F.M. ~CHENGA 

11. WJ SOOM D. MUNTHALI 
12. DEVLYNE A.3. KANYIMBO 

13. WIL LY D. K~RIKHO 

14. BORNWEL L CHIBOWO 

15. KIZITO C. ~1USEKIWA 

16. STEPHEN ZEI·IOA 

17. TYMO B. MDiHA 

18. EDDINGS W. J AMBE 

19. IBACK T.F. NYIRENDA 

Msekera Research Statíon 
P.O. Box 510089 
Chipata 
Zambia 

Bunda College of Agricultura 
P.O. Box 219 
Lilongwe 
Malawi 

Kasinthula Research Station 
P . O. Box 28, Chikwawa 
Malavd 

P.O . Box 5 , 0407 
Chipata , Zambia 

Dept. of R & SS 
P.O. Box 8100, Causeway 
Harare, Zimbaqwe 

Matapwata Agricultural Station 
P.O . Box 40, Mikolongwe 
•¡~ .....,.., ~· • ..: 

Lunyangwa Reseasch Station 
P.O. Box 59, Mzuzu, 
Malawi 

Ngonga Research Station 
P/A Ngonga, Rumphi 
Ma law1 
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Appendix II 

BEAN RESEARCH METHODS l RA IN ING "~ 1RSE FOR RESE1.f?CH ASSISTANTS: 
BUNOA COl LEG[ OF ~ \" ; CULTURE, MAl. WI 

20 - 30 At ll >t 1990 

1. Dr A.B.C. MKANOAWIRE 
2. MR J. BOKOSI 
3. MR 0. MULEKANO 
4. MR D.S. JERE 
5 . MRS Y. TEMBO 
6. DR W. MSUKU 

7. MR L. MUMBA 

8. MR C. KAPUNDA 

9. MR K. MUIMUI 

10. MR J. MUTIMBA 

Bunda Collega of Agricultura 
P . O. Box 219, Lilongwa 
, .... , 

Kasi n~hula Research Station 
P.O . Oox 28, Chikwawa 
Malaw i 

Lunyangwa Research Station 
P.O. Box 59, Mzuzu, 
Malawi 

Msekera Research Station 
P.O. Box 510089, Chipata 
Zambia 

OR Bunda College of Agricultura 

CIAl, P.O. Box 67, Debre Zeit 
Ethiooia 



U!ltVcr.>iry or f'l.d;.¡wj 
9UNDA C\)L ; .~c~'·: o,· !IGH .i''U LTUH!: 

Br.AN HESEAP.C'H METHODS COUF<SE. F'Oll TECH!·Jl ( ' fl.L A::.;:_jJ::;TAN'!'S 

IJUNDA COLLFGE OF 1\GP. ICUL TIJRF, MALAW 1 20-3 J AUGUST, 19r10 

OFFlC lAL ·:>PEH1 NG 
by 

Head, Crop ProduL·t ion !Jc>por~ment 

The ( IAT Hegionéll '.i¡·a:i nj ng O ff ic~r 

Resource Personnel 
Parti c lpants 
CoJlca¿:ues 

I w i.sh to wcJ comt: you ,¡J l , fr om Lhc· ne i ghbour i ng e o un tr) e s , of 

Mrüawi , t.h .:: W<:~t·m J!eart of t,fl•.ica . J hope you <11 l h~1.l a \~onderful 

trip lo Li long,wc, whj eh l wou.ld regat•d <-t s thP ~;;¡nn Hear l ol M;~ ! a wi. 

For those of yo•J t·ha t t r.::-t•,.:_-ll fw from ·JLhet~ j ·'->J'ts o f M<ü a.wi. 1 a l so 

r:>xtend t o y ou ;:¡ s.i rh:er e wPlcome. 

As you m~y l .::rl O\ .. 1 Runda Col J epf:' o r /lpr i cu 1 t u rf' o f i. hC' Ur¡ i V('rS.i ty 

of Ma law1 , i s g.iven t.hL' m<Jndal<' to -:oo:di n.)i•.· and c,mduct bean 

r<>.Search for Lh t: coun L:·y as an arm (d t.h-'· \)pp::Jrtment· of Agr 1cul tura l 

RPseRrch Jn the Mtnistry of Ag ri cu lturP . Thi s .i f; d'm f' by t he 

Rc>on Progr·am wr11ch i ::.; jn t.hc cw:>Lt...dy o.r !h.:' GeparLn,, nL o f Crop 

Prorluct)cn a t. Buncté'l CoJ J ('!?,''. 
,. 

l
, e • -· an 

i n s t i t u t ion t:h;) 1 ~; 1 r· i ves f ol' C'Xc~ · l .l r ·ncf' . 

part oí the Univen:d ty sLl'iVP~ fcr· t.he :~ mnr-. 1\nd ~o i t wa :=-, very 

gr·atifyi ng to hear frorn t he Cot)rd i n:)1 <JI' of Lht: Be ,m Pro¡::,r·arn and 

Ho~ l C'ountry Princip~! [ nv, ~-t.l).!d1.Cr 

that. lh,. SAlJOC/CI/\T S1 ..,e ring (\.,.,l"'m i tt~e at i t s lighth ;n•.'l'ting 1n 

Masf>ru, Lcsotho agreed Lo ~;t.o ¡:;port ~ cours<> o í thi s nd tu r e . 1 t 

was fur1.her· gr;ü i fyinr t h:1l Mnll:w, i WtHdti be huGt ir.g thc ~; ·lid coucsc . 

'I'hi s is one avenu: in which Bunda Cnilci;W o nce aF~0i.n .is é! t. the 

forefron t on thf> h :)•Jrney t o r cc.c-·arch excf' l J e nce, 

tr;o ining ü: t he biq,gest inves tment in ·.¡,y pJ:--~n (J[ aC"tivity . This 

.i s becaus e. pe r son 1c l L1'ai ne<j wi t.h in UH_,~;e t. \>~ u wePk~; wi ll hnve 

t .he Bem1 Programs b ·'nf'fi t f o r y ear~~ to somP . 



Just t<.; PJ'CI'Jide ., barkgcound, 

thc hr>lns t h<::t ,~!'<: ~I(J'J<n (,;u:~t l i.ke in our ne i s hbr;;; rillf counlricsl 

C:l'.Í.gt n .üt. c1 in 1-he t:\•'0 c·•nlc··· oi v·;,~in , i .e., í.n<' 1\nriC'é' n n·gion 

Thesr 

1-;cans r ear.hcd t hi ~ r~.::~ i). 
1
\.. :. 

4 h-.. , L broughi 

them \o ;.\uzamb. q; .• r:: ~m el i iwn u¡.• w i \ h d't! Z.:~m!'t'>Z L ;.1nJ s~: i re r i v e r s 

n 1 i t tJ ,_., o ver :300 ycar~ .Jgu . 

by i hf' srnallholdE: •· farmers . 

1 n Mn l cl\v i bP 'J~ t s ~r(' 1 ar¡,J.eJ y produced 

1 n i...P 1 m:- u r lémd at'ea thi s amo un ts 

to aboul 100,000 h~c:tares. ík;vJevf' •- , ir1 tr-rm:~ of qu~ntitiE:s or vol ume 

of production wc produce about 30,000 m<~1:ric tonnes ann ually . 

A f' implc> calcu l atin11 fror.1 these fi.guJ~es indic ;,rt.E·~; that we o n ly 

a ltain ¡:¡ bc:::m yield l?vel of 300 l<g/r.J. Knowing that hEans are 

C<jpablt.: of yi,~ Jdjn.s i.n exc:Pss of ? ,ono kg/t1a it would not be 

:inconsr: ic· ,_,ous r,; notir'e t ha t a .1oi r. E->·'d'3 te, be done. Thi ::c. COUl'SE.' 

is one ·.<~'3y in t·l!llch t h 2 1~:Jp r.Pt'WI't:'t. n•;t.l i ry a rtü potential could 

be lE->sSf'ned. 

1 n your JOb. This will ilelp in irien:i¡·;ca t.ion of gertutypes of 

gre~t. potr-ntial .;o th?.L our j,_Hrr:cr!:..; .il'J .J.LJ ~hn:!t.: countr·it<-; (Zatnbia , 

zimbaba~e and MaJawi) 

bean varie t ies. 

For t.ho:~e of )OU ron.ir·g fro:r. thr· rteL¿,_,h llul' r.ir.g cnuntries , your 

l \ÚSh to encourage 

ycu lo interc;ct wi th your \.lt'O' ilt'rs RLU "'1 <> t~rs frorn Mala...,í , nol 

just. Liurill.?, lhi: COU!'S(. OUt f • ,. thr· t"<: :.d u f .YOUT' ti~c~ Jo.i.ng bean 

research . 

:>eriousely lwcaw.e the C'oordin"lt<.>r iold f'l~ thnt he I.Jill he comi ng 

Lo t.nc fielcl t .o check or wh f, the1· you ;.re p:·ac Ll. s ing ,,·hoL you learnL 

durJng Lhis ccu1se. 

Wt:> are vr.ry gr ;1t cfuJ Lo ' 'l Jl.1 fP!' ~.uppot''...ir'g Lhj s course . Our 

vi e w is that p;rti.:-Ir;Elt ior. l>j' rr,ordinarr,r·s of naL i vnal progr.Jmt> 

on llw Steer1ng C·.):nmtll.:-e will hcdp vdcr·es:;; Hte jssqos i::hat really 

nee:d 3 t ten t. ion in o11r l" F-P' i <m. 

lbvin¡¿ s:~id t hn~e ÍPW rt •rrmrl< <-; , Mr CJ /\T Regionnl Trai.ning üfficer , 

Re~ource Per<;onn · 1 • 

('OUrse of.Cic ~all :; op<:~, . 
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BEAN RESEARCH METHOOS TRAI NING COURSE FOR RESEAR~H ASSISTATNTS: 
BUNDA COLLEGl ú F AG~lCUliUH~, MALAWI: 

20 - 31 August 1990 

unday , 19 August 

pm 

onday, 20 August 

0800 - 0830 
0830 - 0900 
0900 - 0930 

0930 - 1000 
1000 - 1030 
1030 - 1130 

1130- 1230 
1230 - 1400 
1400 - 1530 
1530 - 1600 
1630 - 1730 

ruesday, 21 Augu~t 

0800- 1000 

1000 - 1030 
1030 - 1230 
1230 - 1400 
1400 - 1500 
1500 - 1530 
1530 - 1700 

PROGRAMHE 

Introduct ions in pairs 
Participants e xpectat i ons 
Profile of the Regional 
Bean Prog ramme 
Officíal Opening 
TEA 
Structure of National Sean 
Prog r amme and its activities 
Bean Productíon Systems 
LUNCH 
Stages of bean development 
TEA 
Sean I r r igation 

Seed handling 
- Mu 1tip1 icdtlon ano vanety 

maintenance 
- Treatment 
TEA 
Seed storage and qua l ity control 
LUNCH 
Germi nat ion tests 
TEA 
Prac ti cal nn n~rm~nA•inn tPsts 

Wednesday, 22 August 

0800 - 0 900 
0900 - 1000 
1000 - 1030 
1030 - 1130 

Trial site sel ection 
Land preparat ion/Ti llage system 
TEA 
Ex per imental designs {bas ics ) 
- Randomized Compl e t e Block 
- Complete ly Randomized 
- Spl it plot 
- Factorial 

J. Mutimba 

G.Y.Kanyama-Ph ir 

A.B.C. Mkandaw ir •, 
J. Mutimba 

A.B.C . Mkandawirr 

L. Mumba 

c. KapunJa 

J. Bokosi 

O. Mulekano 

J. Mutimba 
L. Mumba 

L. Mumba 



1130 - 1230 

1230 - 1400 
1400 - 1800 

·nursday, 23 August 

0800 - 0900 
0900 - 1000 

1000 - 1030 
1030 - 1200 
1200 - 1400 
1400 - 1530 

1530 - 1600 
1600 - 1700 

-r i day, 24 August 

0800 - 1000 

1000 - 1030 
1030 - 1230 
1230 - 1400 
1400 - 1600 
1600 - 1800 

" .:lturday , 25 August 

Trial input calculations 
- Fe r tilí l:e r 
- Chemical 
- Seed 
LUNCH 
Marking out trial s 

Fi eld book interpretation 
Theory on b r eeder's records 
and data col l e c tion 
TEA 
Theor·y on breeder's records 
LUNCH 
Practicals on breeder's 
records and data compil at ion 
TEA 
Tri al inpu t calculat ion 

Va riety ident ifi cat i on by seed; 
Seed preparation and putting 
out seed for trials 
TEA 
Practical on o u tting out seed 
LUt-I~H 

Practical on putting ou r s e ed 
Prac tical on planting 

J. Mutimba 

J.Mutimba/D.S.Jere 

J . Bokosi 

J. Mutimba 

K. Muimui 

C.Kapunda/O.S.Jer 

K.Muimui/D.S.Jere 

Visit Lifuwu Resea rch Station and Salima Agricultural Developmen 
Divisi on. 

~unday, 26 August 

FREE 

r< o nday, 2 7 August 

0800 - 1000 
1000 - 1030 
1030 - 1230 
1230 - 1400 
1400 - 1530 

1530 - 1600 
1600 - 1700 

Jesday, 28 August 

0800 - 1000 

Agr·momic data collecti on 
TEA 
Weed identification and asses sment 
LUNCH 
Prac t ical on agronomic data 
collec t ion 
TEA 
Read i ng of germin i ation test 

Dis~ase ident i fication and 
assEssment 

result 

K. Muimui 

o. Mulekano 

K. Muimui 

o. Mulekano 

w. Msuku 



1000 - 1030 
1030- 1~3 0 

1230 - 1400 
1400 - 1700 

:. ~ .. ·;' 
TfA 
Disease id~ntificati on (Cont'c.) 
LUNCH 
Practical on diseas~s 

Wednesday, 29 August 

0800 - 1000 
1000 - 1030 
1030 - 1200 
1200 - 1400 
1400 - 1800 

Thursday, 30 August 

0800 - 0900 
0900 - 1000 
1000 - 1030 
1030 - 1230 

1230 - 1400 
1400 - 1500 
1500 - 1600 

Friday, 31 August 

0800 - 1000 

1000 - 1030 
1030 - 1230 
1230 - 1400 
1400 - 1500 

1500 - 1530 
1530 - 1630 

1800 - 2000 

Pests identification and assessment 
TEA 
Pests identifi c ation and (Cont ' d.) 
LUNCH 
Shooping 1n L1longwe 

Handling germplasm materials 
Harvesting 
TEA 
On-farm research 
- concept/stages 
- farmer selection 
- choice of designs 
- planning OFT 
LUNCH 
Visit library for material5 
Test 

On-Farm Research 
- Ro les - Researcher/farmer/ 

extension 
- farmer evaluations 
TEA 
Open-ended evaluations 
LUNCH 
Selecti ng and reco rding data 
in open-ended evaluations 
TEA 
General discussion and course 
assessment 
Official closing and reception 

W. Msuk.J 

W. Msuku 

Y. Tembo 

Y. Tembo 

c. Kapunda 
D.S.Jere 

J. Mutimba 

Ng'ambi? 

J. Mutimba 

J. Mutimba 

J. Mutimba 

Oean 
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ji X V 

BEAN RESEARCH METHODS COURSE: 
BUNOA COLLEGE OF AGRICULTURE: 

20 - 31 August 1990 

ASSESSMENT OF PARTICIPANTS 

1ST 2ND lR.L,.:; f-INAL GRANT 
lEST TEST REPORT TEST TOTAL 

% % % % % POSITION 
------------------------------------------------------------------
JAMBE 50 100 70 80 300 5 
ZEMBENI 25 75 70 46 216 13 
IMA 50 100 70 64 284 7 
~LUMBA 50 100 50 44 244 10 
IBOWO 50 100 65 55 270 8 
IRENDA o 100 50 45 195 1 5 
\IDA 25 100 80 82 290 6 
\IYIMBO 50 50 50 52 202 14 
"iUSEKIWA 35 100 90 77 302 4 
"1FELA o 100 70 67 237 1 1 
IOKO o 100 40 52 192 16 
'1CHENGA o 50 40 66 156 1 7 
UDENI o 50 40 14 104 18 
. KANKHANDE o 100 70 76 246 9 
IRWA 100 100 90 78 368 1 
ENYA 100 100 70 80 350 2 
IRI 100 100 70 73 343 3 
KARIKHO 50 100 70 82 302 4 
NTHALI o 100 60 58 218 12 



1\PPEND l X Vt 

COUilSE EV/\LUAflOI~ UY P/\HTICIPAN lS 

A. Arrangernents How would you r-ate thc following: 

--------------------------------- -- ------------ -------------
Aspect :very Good : Good : Fair __________ __ _ ___ ____ _ ______ _ 1 __________ 1 ______ 1 _____ _ 

1 1 1 

1 . Transporta tion 

- From Home base to 
Bu nda 

- Dtrring the course 

On field visits 

2. Accommodation 

3 . Heals 

4. Recreation 

5. Classroom 

6. Coffee breaks 

1 1 1 
1 1 
1 1 
1 1 
1 1 
1 1 

1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Poor 

--------~--------

Additional Comments 

H Course Content 

1. What is yo.Jr asse s sment of the fo11owing aspects? 

Ouration: ( é\ ) 

( b) 
( e ) 
( cJ ) 

Too long 
Too s hort 
/\d~ClU<'ItP. 

Very ~HLisfactory 



,,, ' , ' ) 

2. G id you find U1e subject rna t ter? 

Comrnents 

(;-,} F;"~c.y t o understand 
{ b) lJ i f f i c u 1 t 
( e} l!ot sufficien t1y deta11ed 
(d) With too much de t ai l 

3. How would yo u rate the balance between lec t u res 
pra c ti ca ls ? 

( .. ) VPry good 
{ h ) ()OO d 

( e } FR ir 
{ d) Poor 

4 . How would yo u r ale Lile l ec ture notes that yo u 
provided? 

( a ) Ver y good 
( b} Good 
{ e ) F;"~ir 
( d ) Poor 

5. Would yo u re c omrne nd lh i s course to your co lleagues? 

Y e s N0 

6. V/h at do you th i nk of lhe rna t er i a ls covered? 

Additional Commenls 

\ 

(a) Al 1 o f i t useful 
(b) So rne of i t not u seful 
( e ) Ne c essary 
(d) Mos t o f it u se ful 
{e ) Very little of it useful 

and 

were 



ü. Ir LIH~ c our s e \.'UlS tu be re>penteú, what changes v1ould 
you like to s eP? 



Appendix VII 
''tfi 

un iversiLy of Malawi 
Bunda Col l ege o f Ag ricultura 

OFFICIAL CLOS ING OF T ECHN I CIANS TRA I NING COURSE 

31 ~ t August, 1990 

The Dean 
Bunda Cc l lege of Agricultura 

UNI Vf~SITY OF MALAWI 

Head o f Crop Production Department 
CIAT Regi o na l T raini ng Offi cer 
Heads of Depar tments 
Members of the Bean Programme 
Participants 
Ladies and Gentl emen 

It is my pleasure to officiate at the clos ing ceremony of the 
"Research Methods Training Cou rse fo r Techn i c ians and Research 
ass istan ts " that was being held he re at Bunda College of 
Agricultura fro m 20 to 3 1 August , 1990. And I must assure you 1 
am glad to do so. 

The Bean Program started w i th t he mov i ng o f Pro fessor L. K . 
Mughogho from Agri c ultu ral Re c- e::! ,..Ch Cc·unc~ 1 to Bunda College. 
The first major activ ity o f t h e Bean Prog ram in 1969, roughly 
t wenty years ago, was the co llect. ion of local materials across 
our country. With the help late r of Professor O .T . Edje, Dr 
U. W. U Ayonad u an d Dr W.A.B . Ms uku t hese mater ia l s were s c reened 
for y ielding ability. Huch later ( 1979) s ix o f these materials 
were released a s v ar ieties, v i z ; Nasaka, Sape l ekedwa, Namajengo , 
Kanzama, Ka mtsil c and Bwenzia wa na. Newe r better upcoming 
var i et ies are in t~e pipeline . But one interesting a s pect of the 
p r ograol is tha t it has gro wn tron. tne ••umbte beginnings in 1969 
to probabl y the l~rgest si ngl e crop commo dity team that it is 
now. In a bou t t h ree years ' time th i s pro gram wi 11 have eight 
sen ior member s at Ph.D . 1eve1. It might be wo r th nothing at this 
ti me that one of these (M r- M1 oza Banda) i s a1ready in training 
under CIAT's spon sorsh i p . W~ a re loo king forward to more 
s ponsorsh i p from CIAT fo r MSc . and Ph .D . for Malawian and i ndeed 
SADCC region scientists. 

As you may be a ware seni o r se ient. i sts o n the Bean Program are 
engaged i n t eachi n3 apa r t from dning hean r esearch as an arm of 
t he Depa r t ment of ' gr i c u ltu ral Researc h. And i n deed t he co llege 
is ver y gratefu1 ~ o be ab le to pa rticipate i n f u rthering bean 
research in the coun try. And '"'e wi sh to assure the Chief 
Agricu l t ural Resea •·c h Offi c er and t he Pri n c ipal at Bunda Co llege 
t hat the bean program wi 11 c onti nue to stay at the cut ting edge 
o f the bean resear •:h and w i 1 1 prov i de a 1 ead in sorne a reas, e. g. 



angular leaf spot , drought and biological nitrogen fixation 1 for 
the SADCC regional pro~ram. The other dimension that is also 
important is the support staff. We did make mention of the 
growth of the ~ean program. This has been possible mainly with 
the support from Bean/Cowpea CR~~' since 1982. This project helps 
in paying support staff in t he oean program. These inc1ude 
program sec retary 1 program dr i ve,- and research ass i stants. The 
secretary and driver are norma11y engaged upon presentation of 
necessary certificates lo ir•Lerv iew •· · ~ 1..-anel. However 1 the 
research ass i stants are engaged afte r secondar y schoo 1 w i thout 
any agricu1tural education certificates. As a result we have 
seen exp~::riments that were not laid out in the fie1d the way they 
were on paper. The Bean Progrdm, therefore recognised the need 
to train these very important staff. A s mall proposal was drawn 
up and uebated a t the Steering Committee Meeting in Lesotho 
earlier th1s year SADCC/CIAT agreed to support this effort only 
if the other participants were included from Zambia and Zimbabwe 
Bean Programs. Eventua11y, these funds a little ovar USO 10,000 
were provided. 

Trainee~• have lP. r.lrned principle s of sorne subject areas 1 ike 
pathology 1 entomo1ogy, agronomy etc. What is more pleasing is 
that the y learned the practica of carrying out scientific 
exper i ments . Th i s i nvo 1 ved ca 1 e u 1 at ion of quant i ti es of i nputs 
( seed, fert i 1 i ser 1 chemi ca 1 s). pack i ng the seed, the 1 ay out of 
the experimental field and s c oring for disease and pest damage as 
well as collection of other important data. The Bean Programs 
1n our three countries (Malawi, Zambia and ZimbabwP.) will great1y 
benefit from the know1erlqe that has bee n instilled. At the 
beginning of the course the trainees were asked what they hoped 
to learn from the cours e. It is most gratifying to note that 
most of those goal s ha ve heen achieved . We express our sincere 
gratitude to CIAT , through the CIAl Regional Training Officer, 
for suppor ti ng th i s effort. We hope a fo 11 ow up cou r se in the 
future to evaluate progress made aquis iti on of the data and 
hopefully sorne statistical ana1ysis to be included. 

The cou r se was conrlucted in <A -~ ~· j IJ\- c.. ~ ..: i .... l env1ronment that the 
college offered. We wi sh to s incere l y thank the Principal for 
allowing the cours ·~ to be he l d here and for the use of college 
facilities. The trainees' s tay on campus wi11 be greatly 
remembered by us all for some time to come. 

we a l so wish to exp r ess s incerE" thanks to all those that helped 
as resource personnel starting w1th Mr Mutimba, Dr A.B.C. 
Mkandawire, Dr W.A.B. Msuku, Mr J.M. Bokosi, Mr C.B. Kapunda, Mr 
K. Muimui, Mrs Y. Tembo , Mr O.L. Mulekano, Mr D. Jere. Mr L. 
Mumba( in ab~e~ltia) . We sh-'111 r e quest for your help in future 
c ourse.:;. Lastly 'f 'e wish t o thank you all for coming to the 
official closi ng of train i nq co urse. 

PRfSENTATION OF CERTIFICATES ANO GIFTS. 

I now de c l ore the "Training c ourse f o r bean research assistants" 
offi c ially c losed. 
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by 

Bornwell c h i bo wo 

We would 1 ike at this junct•_p-n t- o gi"'"' <" v0 t:.e o f thanks t o the 
College Principa l for provid ing t he training facil i ties moral 
support & i ndeed protection for our 2 weeks s tay. 

We a l so lik e to thank the Nati onal Progra mm e leaders in 
conj unction wi th SADCC / CIAT for reco gnising the need for ou r 
training and making available the funds to make this a reality. 

Apar t fr o m having a tough ti me. we f eel the 2 wk s was not 
sufficient. However, we hope , when we go to ou r various working 
places, we s ha ll put into practi c e the techniques that have been 
imparted to us on Bean Re searc h Pr o duction Methods with the 
overall goal of inc r eased Bean product i on for o u r countries of 
Or igin . 

We also w i s h to thank the Re s o ur g_~ P~rsonnel and mo r e 
i mportantly, the Trainin g Offi c er, Mr Jeff Mutimba for the 
pat i ence he s howed to u s r ega r d 1 e ss o f the headaches we mi gh t 
have caused during the course . Ne e dl ess to say, we wish the 
Training Offi c er t o ca r ry this specia l message to the Regional 
Coordi nato r SADCC/C IAT that we' vs ap pre c iated t h t: training but 
t h i s s hould not be the end - but the beginni n g . 

Las t but not the least, we th a nk the kitche n s taff & carterer for 
providing us with nice f ood although we had les s nsima o n menu 
o therwise everything was o k for us - s uper b . 

We a l so thank those not menti o ne d but rend e red ki nd assistance . 

We thank you a ll. 
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~ ~~ * 
~ !! ~/cc~~u t 
~ ~ ~ * Bunda College of Agriculture Regional Programme on Beans in ~ * Universit y of Malawi Southern Africa * 
~ ~ 
~ ~ t This is to Certify thc t ; 
~ ~ 
~ ..... ·-.. .. . . .. .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . ~ 

t attended a Bean Research Methc:ls Course t 
~ for Research Assistants held at ~ 
t Bunda Coll ege of Agriculture t 
~ fíom ~ 
~ ~ 
~ 20th to 31st August, 1990 ~ 

~ ~ 
~ ~ 
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