






















































































































































































;11'-"\:"1";"1 :;:/} ¡f, tL" <]rowi!lg of two or mure 
CXOj":; l:¡ tri'; E><lme [u:ld <lf the sarne time. This en\'01ves 
intcnsificatinn in bcth space ano time {Sancr.ez l 1976). 

Studies on this topic indicate that intercropping ""íth 
lf:gw:,'.!s can br> hi::!1r-ficiill or detrimental, di"'pending on 

hf.' r.itrogen-fixinq C.1p.sclt.y oi the lcgur.1e, the degrec or 
C0rnr;¡ t 1 hi 1i t:" (:';. cc:;:;'."t i tian between species f the 
oE pJanting - ..... ;lethér iat the same time or relay 
int'ercroppeu and t.he tertility level of the soi1 .. 
Compet:i.tíon for light among species can be 
minimized by souna choiceS·'uf crOD combinations, time of 
planting, planting dens:I},,' and "ro"" arrangement. Mueh 
less i8 known about rclat10n ships below the ground, 
although a conser.5US exists that competition for water 
and nutrients is and severe than 
competítion for líght 1974, Trenbath, 1974). 
Agronornic experience indicates, that water and 
nutrients are general1i-1 _.more limitíng than solar 
radiation in the tropics. r 
Very li.ttle is knowo aboq\ development when two or 
more -crops are grown Nelliah et ?h. (1974) 
observed that roots of cqponuts, cacas, cinnamom, and 
peneaple in mi xed intercnj:oping systems of Southern India 
oceupy different soil Studíes with crops and 
weeds (Pav1yehenks, 19311, show that parts of the root 
systems of dífferent tend to mutually avoid ea eh 

partieularly at depths, but that they do 
intermingle elose to surfaee. Trenbath (1974) 
mentions that such of root systems may be 
dn express ion. oE root which forces the .roat 
system that develops reach greater so11 depths. 
l'he possibility oE horü\5>ntal or vertical root system 
stratification this may be another 
fundamental advantage of "intercropping. With roots at 
different 5011 layers, .ti<ater and nutrient uptake may 
increase in relation to erop stands. Earlier'work 
in 111in018 (Kurtz et 4+., 1947, 1952; Bray, 1954) 
8uggested that, when and mobile nutrlents such as 
nitrate or sulphate in .sufficient amounts 
competition between root will be minimal; but if 
these elements are competition for them will be 
strong. Trouse (1975) that eorn and soybean 
roots developed freely eaeh ather in well-aerated 
so11 sufficiently water and nutrientsi but 
when the soil was the root systems beca me 
restricted and competitio1-was intense. 

Using varieties of different plant types can 
affect the of intereropped systems. 
Climbing-type beans are ,thought to be more producttve 
than bush-type beans at lów:'fertility levels. At a high 
fertility level, on thé other hand, bush beans are 
thought to be superior beans, perhaps because 
the form ... ""r compete les s w.:(t.!l corn (Francis et ah; 1976). 
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Ull~ orLunatcly I c:t'op varieti~~5 llave trrlOl t inlla lly I.;u.':¡ 
bred and selected [or single stanrls. 1~1-.!0rtjng progrdlns 
aimed specifically at developing improved varieties for 
intercropping havo not be en started in this part of 
Afríen. The specific 'objectives of such prograrns cúu2..d 
be as follows! more :ere.ct leaf habits of tall crape tú 
reduce c()mp(~tition~: earlicr maturity, phot.opcriod 
inscnsitivity, nnd flexibility dt responding to dif(Brent 
plan~ densities. SUQh a prograrnme could ha ve a major 
impact in impr.ovir.g :the productivity Di inlerct'opped 
systems. 

The foregoing, therefJre~ clearly leaves the intercro­
pping researcher quite tiltn'comfortable. How much N ferti­
lizer level would b~~ffecient and econornic for the 
system t;;Ü;.illg into cansideration the behaviour of the 
l~gume component? Cdb[d yields be further increased by 
mixing species with dDffErent to1erances to a 1imiting 
factor? l\.nd just h0'1:much does intercroppíng decrease 
the labour peak demand,,', in crease farro income and inprove 
the nutritiona1 diet o~r~he farm family? 

These questíons cannoJ¡;:b~' answered by extrapolating' our 
knowledgp en prUduct~P".Of single crops. The inter 
actions when two or mq j9: \crops are grown simul t.aneously 
are fundam.ental enough,.' '~. -{rhe an$wers might be obtained by 
carryíng out a net wor ,pf research within the regíon on 
the system in quention .. , ,; , .. 

\ 
Within the SADee re9~n_bean-maize intercrop is grown 
under diverse ecolog:ifi!'''' •. ~ though exists quite a few 
relatively comparable e~olQgies. Therefore, a network, 
of~ studies designed t~~~b~ain broadbased information on 
the system is long ·~verdue. The imformation would 
include compatibility·~ Qf. different bean genetypes ",i th 
maize, planting geomeJ;;¡~Y'of bean in the system, optimal 
N levels, decrease iqJ,"-:labour demand, increase of farm 
inoome, and nutrition ISf utilising the under1ying biotic 
(weeds, pests, diseas~$ are "biologically" suppressed) 
potential of such a mi~~»t~ • 

. ,.' . 
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OBJECTIVES: The network study WOUlQ:.~ve the fo110"'ing objectives; 
I~' .,. 
:V' 

(1) To evaluate beari'~hd maize genotypes suiatable for 
intercropping in ¡th.e_region. I 

:¡j. ". , 
i.i) To determine opti'Mal fertilizer (N) rates for a 

íii} 

maize bean interarop • 
• 

TO assess 
relative to 

suit~~le planting 
maiz€{l-

.:;" 

positions of beans 

Iv) To assess seconda,tY::benefits derived from utilising 
the underlying bi4ti9 environment of intercrop. 
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¡·.wr 11, i 1'/,,";1'!) 

liE:';J:r 1 e 1 AH r ES: The Sl\DCC/ClhT ~,l ize-bcan regiona 1 sub-pro j act propOSC5 
to scek meduim and. long term solutíons to rnaxirni zing the 
production effeciency oí Jlunder-valued" maize - beans 
intercrop.. lrhis will' be achieved by coming out wi th a 
reco~mendation package on comparable genotypes, 
fertilizer (N) rates,:and planting positions of a legurne 
ralative te the M<lízc; The recommadation package should 
be appropriate tú the: :reSQurce poor small holder farmer, 
1,..ho is unable to mak~ the jump to high input and more 
risky sole crop production in the fore-seablc future~ 

lt would also be pos~ible quantitative and- qulitative 
intercropping benef il;s... And , finally, the project 
would help in indentJ,'fying future heights of research 
regarding the systern. ~~~. 

WORKPL!'.:-: • 
l. 

1990 .... 91/1991-92. Thtee on station trials ,",ouId be 
carried out to ass~s bean gynotypes sutable- for 
:Lm:ercLoppíllg, plantrhg positíons of beans relative to' 
maíze, and optirnurn N #avels for the system. i ; , , .. 
1992-93/1993-94: OM .. on farm trial to carry out 
utílising recommedatí+~ package agaist farmers practice 
iri a nu.mber of locattpns. At this atage an asseSSment 
o{ any labour use eft:ícienty, increa&e in farm incomc# 
nutritional benefits I~' .the farm farnily would be carried 
out. ; 

AIl the tríala would Lk carried out in R.e.B.D. with 4 
replications. The l:first experiment on genotype 
evaluation will have ~ .. treatment6' three clilllbing. bearia· 
varieties (includinga prornising local "landrace oí the 
country) by three ma~e varieties, lbcal maize, on 
improved composite anfi.a hybrid. Spacing wauld be BOom 
" 50 in the satne hole ti: Each pIet .,i11 cosist of 4 rows, 
4m long and tWQ mid~e rows would be net plots. The 
sole crop spacing woufi1:~ as par reaommendations 'of tl1e" 
country (and possibly tPII." stakes). . 

The second trial, pl~;'U:ng positions of beans 
to maize, ",i11 haté; S treatments' (could 
vltrieties . of each ct?P'[,) with the flo",ing 
r~lationsh:Lps, plus s~~é ,crops. _ 

• J ' "', . 
:<1 

relative 
use 't'¡o 
pl-anting 

1. Same station in sbb"x 50cm spacinga, (2 seeds each 
recommended for z~ia). 

, , 
2. Two bean statio~~:Ln be·tween maize (one seed of 

beans each). 1 
1, 

3. One station midway:' (1;;"'0 seeds of beans). 

The third e"periment 
level ",ould have the 
40, 60, 80 and 120. 
as recommended per 
size .,ould be 5 rows 
net .. 

ti> 'd\,termine optimum fertilize_r in 
fOllowing levels oí N kg/ha O, 20, 
¡'f'he:- basal fertilizer rate .,ould be 
thuntry or ,in a given area. Plot 
8m long taking middle three rOW$ as .:. . .. , 
¡¡ 

t' " 
, 
• 

* ! 
Oo.,. 



i) f\:l'K Soil stat.us befare planting and after harvest 
(for the fertilizer experiment) 

i ¡ ) Dates al p~antinb, 50% flowerings 1 and 
physinlogical maturity 

i.i.l} Plant (l(;nsity at emergence and at harvest. 

iv) rc:::;t ~nd dise~-¡se ~ score (including lodging for 
maize) 

v) Level of weed infistation 

vi) n<J. uf pods or e.lrs per plant (beans) 
n , , 

vii) Cob weight and p5~weight kg/ha (maize) 

viii) 

Ix) 

xl 

t·, 
100 seed mass ¡;f-

Grain yield k9/hf V· 
,c"'" 

L.E.R. (land equl~-;'lent ratio). 
. 1-0.., 

.'-" 

'. i Possible participati~~ countries can 
Mozambique,t Tanzania alta· Zimbabwe ... 

¡" 
~~"~ 

¡~ 
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be Mala",i, 



1st Year 2nd Year 

Ll1J'Otlr (l_,lot layout; planting .. soil 
Snmpl ing r Harvesting 480 man(lays 
For thrcl? cxp~rir;C'nts in each 
COufltry (14) at 1.25 US$/~ay 

Fj('ld rnaterials - bafjs, ropC's, 
agroc:hcn:icn15 stationcry and 
laboratory tests. 

TRANSPORT 
Loca:~vel + 
pcr diom 

International travel 
for 2 collaborators + 
per diern at $100 X 10 days. 

600 

-/.-

1,000 , .. 

L 
,1,600 

- - - - - - -=- - - - - - -t' .... 

Publications and Literature { " . 200 
-~-"-

TOTlIl~ 
" 

7,800 

US DoTIai:s~~ 

700 

1,800 

1,000 

1,600 

200 

8,300 

3rd Y<:ar 

800 

1,800 

1,000 

1,600 

300 

8,500 

----~._------------------------------_ .... -------------------------------
CONTINGENCY 10% 

, 
'.'"' ., 
o - - - - - - - - - - - -~-

780 830 850 

- --
OVERALL TOTAL ",9,580 9,130 9,350 
=====================================~~==~=~=~~===~===~======== __ u_ , 

L 



1,. l\nanili1yayt!sekeram, A. i Low, A .. ! Durr, G.; Economic Evaluation 
and Interpret~tion of Intercropping trials: paper presented at a 
workshop on research methods tor cerealjlegume intercropping. 
In Eastern and Southern Africa held at Lílongwe Motel, Mala .... 'i, 
Janlldry 23, 27 - 1989. 

2. M~:il.nda ... .,rire ¡\+í:LC.; t\gwird L.D.M. _ Edge O.T., Fertilizer researc!; 
in interc:l"ops: Paper presented:-at the above worKshop. 

3. 

4. 

5. 

6. 

7. 

Palmar A.F.E.P.; and 
intercropping research 
workshop. 

, 
Kirkbtf·-R.~A.; Elements of 

prografun.e: paper presented 

~. , 

an intergrated 
at the 'aboye 

Rasrsom Joe1: weed control ip Maize/Legume intercrops; paper 
present at the aboye workshop.;;·· < -< - -

l ' .-
.~ 

Reddy M.S.; Measurement of ~.~10giCal output in intercropping 
paper presented at the aboye trk9hoP' 

SanchA7. P~drQ A,1976; properttes~and management of sOlla in the 
tropic·s, P 482 494 - 508. f; ·;c 

Yiyombe 0.0.: Effective ~:Sé'· of cu:nent intertropping 
technologias ¡ paper presented!\J:rt>.a workshop on research llIethods 
for cereal/legume intercroppi~g·in Eastern and Southern Africa 
held at I,ilongwe Hotel, MalaWif:':"January 23 - 27, 1989. 
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F;E'J'( Sf:::n F"r.:DF-02P1L FOr< SUí~ F'ROJ ECT NET~H]r.:¡< 

DN DE{1t'~ Pi.P}il D~'3 {'¡ND THEIH M¡~NAGEr1ENT 

:"~ITH r,ErEf\ENCE TO BCi1''; IN S/iDCC REGlDN 

-li-'~IS pt-L¡pn.sal "is d. rE'vI::¿'¡ün bas€·tJ ldr-Qi2'ly on CC:UT¡j'iH,?f"¡tS/sLH]g'estiüns 
¡"2L:i?i\lf?w fI~C,1II LLe Afric¿l.lf Bt?C'tfl Ef'ltofl,ologists Meeting at Nairobi 
tiur-i¡-J(j 7-,:} l'!t.tY 1~)'8¡·t. Thts rJt-l:Jpw5ctl tl"12r-e:fuf'e inc:ludEs Tan~.¿;tnia as 
;.lcldít.1Dn¿-:ll j·,¿I!-t1c1I.j¿,f.t, ,·tlt.hcILl~lh not vis:-ualisc:d iiJ the inltial dr2\ft .. 

Z AiíB 1 f\! 

L 
1 

(Fúü(~ Lt:::thJ¡llE' Hr:-S2':'"ü"ch Tt::t:hú) r1s¡::kGr-a, Regiarled Rt?st~'a.rch 

SL.;tti(,-,n~ 8ü}~ ~;~t(K'¡fJ7, Chl¡:;at¿i) 

L." 

-' . L" n" 

["~' • """"",-,,," trH" •. 
,l-'L.i.IH.'LIf'.I!I tl:I'I;' '.' ) 

EntüiIJGIC<t]ist 

EntGffiOlogi~t (Aphid id8ntification 
c:onsult;:;nt) 

t,;) OP¡:=N FDn OTHr'::R SCJENlISTS 
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L'ni.'JI-,-ílt;;'Chjl::- I.. .. n t;~¡L~ f\Jt :'~ ür 
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1 ) In lch;~nt:ii}' U"¡t.? c,:'¡fO¡fi(Jnly CKCL'u'-r'lnq ¿ .. phií..h¡; un b(::?~';\ns in 
Lhrh!t! CC;L\ntrl¡-::~;:' (and 111 tfl(l t-~'}iJjon) 

t: h f! 

1. l I ) 

U¡di.:.'I'<:oLdl¡;'.l tI/\": i'\i,Jl,l ••• LICIlI dl.\lldiH.Lí.::'1> C)f' 
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l J Vhl ~h¿\ll h!lVQ Cll.11"1-¡'ll:.'t! tilu iJ,.p!'lids1. 
b\.~dn¡¿" in tht? r-(l~';ic¡¡I~ 

1 1 ) ~'Jl"; il-/rJL\ld !ldV¡,i' ur¡¡ji,'r"~;,LC)í"d '¡,l¡t.? bC:.:¡IC'íAldl pc..\tt",'r"rl 01 "":\lJ!'Ii.d 

{ 1I t \::,'S Ci.\t.l Ull .:>.1 onc i..í.! Id ,t n r·0? 1 d.'C.l (;11 \ tu ll') t"? 1 nc 1 dnn¡;:'\'2/ llLI 11 d 

l l 1 ) l!Ji_'.' prJ:Sbll¡l.ll ty i íJr 

1·¡tduc.1.r¡¡d Lltr:: lL)~~;~j 

l:'>; p 1 O," c~¡j .. 

• 
Lul tu,·'\;,¡,.i pt-i~\C,tJ.c'tD 

C!l.\\:i' {:\.} ¿,ph\d'?/ljCí~I\) 

lí¡i,'Hllpld •• Jt.LOl¡ 

V-KH_d d h .. ::"I ve? 
1l. 

beun 

trI ·fulfll1i11i.! L!p,: íAJjl..:Ct.:1VU~~,} tf;t~' fc).l1o{t,J1nO ¡".'Late' CJi pl':-H"¡ üi 
~'J, )]'"{, ! ~~ ! ¡¡'"( lpu~~\,!d 

1 .. Dl~:;.tf'll}utlCJn dnd J:n¡:;or"tdncu 
(If ~,pl¡lrJ:-,;, ¡:;lile! l:Lt'-I\~F 

d) HUr"Yi"'l uf f;.'I-j!I(,:~j'·' b cr'ops 
'101"' ,¡fJllld/UL:J'I\J inciJ:.k'flCC! 

tJ) 1:~''.;.L1111,Jt.iCJn LlI: J(J;:;'~": c,,!'~.l~~-=-l:c1 

b,,! ,.Ií·thi d<.::; 

:,~. l~rJpuj ,.ILi()¡; 1J'/¡tuílUCt::. 01 nIJ!I:ld~:. 

jr! ((·l,;.,Ljorl tCl V!:¡"¡\/ 
',DrJ'"~. t."\ L ~ 01·\ J 

,,¡ tl··'·¡I) j'·lc.!r ¡ .1. t~ (Jj .1 ¡"le¡ 

lJ .1 Udl t p.l ,,1 J ) ¡" ~; 11;('../1 ~ 1. t \ ),'1 j :'J 
c: I I:U'I'/ bUl id up 1 ; ¡ r I'.d 

lJ d!' L~ P l dI I t J n,.: 

{JllH·'j n 'PUl t!:~ Uf" ,'¡¡,J!,j ¡j". 
1;1 Tl\.! t,:,·'l ,.~d·l 0111:.' 

fi 1<.1 l 

~j'i .. ,,·f;/l 

u;¡,_·'¡':'¿ ¡-.-l '/"'" '¡,:':~ u (.j.-'._'/:.:: 

U'/"" \11 

¡:J"-¡ •• Ií 1 :.i'/"- 1; ¡ 11\; 0"1.; 1 



., ., . 

. . 

, 
¡ <,j I 

, 
l'; .1 j 

L" ,'1,,(',1 \111:1 

: !': '", '''''1 1 ¡ ¡ 

, , , 
~.:, i ¡_"el 

, ,,"" , , 

<';-O-~9'L 

* 

Opt i ü,-¡"' 1 , 5utJect to availability of resources/faciliti~5 • 

íír '11 iODtJLDG '( ~ 

}(I ¡Ju(Sl,;:;\ffCt'2' Gf Lll\:-' \:JlJ}0Ct.l'Yf'::-:;' 

': 1 1ltJ j t ,{i ~ ti 11 ~ 1I1~'t 1Iúi.1~-J l,"j':) '/ ,::. .. J·IU tht.: wur t. 
LI::'nhl'·:' dri~ t,S {ur-nisil\::Zú LL'] Ül";: 

, . 
L.' l.: 

A', ~ ;.. _ 1 
l.! I t.: ¡ ¡.';''¡ \.,: "_,, 

[h¡ i ,.,1'111 SuIvE'yS tú b'12 
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For ideJ1tii'yif~Q th2 ~p~:~dS nbSGTVed dwring the survey, it 15 
Ilec~s~~ry to ~otl~ct ~fjL¡lt~, pr~feratly alates (winged ~phid~). Winged 
i:t¡::'¡~d(Js cl~'¿tr.l·y t:(dlECt~i:i ,rf~í:!f(¡ cGlc'rá0~ in tln? bi?2tn plants ~'Jill bi? in 
C2ttt<gOj-Y 1- P1>,. Hj',:i .L::: cd~h(?rs Wl'-li c;-¡ ;,:..\1""2 found moving C1i"-úwnd/res"ting 
lndividual1y (pGs~ibly jicp2r5~d frOffi e15Ewh~~e or from other pl~n~s) 
1')111 !Je in f:;',tL0:I]':'r-'¡l .~ El" 

F;'['¡I¡ t.:-úc:!"¡ ·;~J.L·lc1, ¿, :¡¡,:l.!lll¡UII'¡ LIt lO .;:"pt)ids in c¿¡t~gcry ¡-; and cd: 
::'(',-'50 in c,::,tc:-!Jt-,r'/ n iTl,--:¡/ tll:"--:- ,-el! ·--:'cf2?d~ .?nd tl'd?S2 \1)i11 bE: 'p¡'~{;¡'St?r-Vt2-d in 
~'O pi?r'CE·nt ·:::·th':::-l'j(-,t \2thyl ;::,1 cr:.r-,iJ.l j in -scrt?w Cé::LfJ via!~.. Fro¡n LifilC¡¡-n] tht? 
~i2lds :::Ut-Y'::',/E'rí i¡, [:,,:,,ch di:::::tr':i.ct, ¿~ ~,:\jj¡pliF: nc:,t t?}!c¡::::-f:dlng 50 spE'ci¡ij"':::I~IS 

in cz.tugor-y ~ ~n,j :00 ii1 ~:~t~g2(y D \~ill ba t~¡,~n ~p (~t raildom) for 
spe¡:ies ideGtific~;ti0f1 ~nd the fr~~u0ncy di5trib~tion of the aphjd 
species b~ WGf-I~E!j out fG(" e~c~ Jistrict fOI~ the cOnCeri)Ed season. 

- - -, c,;¡U 

If i.iIY)i in-fi?5.:tr;¡t.lI:'¡-r by é~p¡-Ji,j~ (¡¡¡¿-di"dy t\~i1J:t;:~rr:) is"found tw úCC:L~r in 
J2ü-¡le plc·t:;, ,;:d-rd ,-r th;::~~:¡"=, plQt~; ¿-:l,(-t;: f¡ot. h~;vir¡g BCMV incidEnc.e 2<':S 

", r 

jr)tt::·r-)~er-in¡J fñ,::t,L.f~ ti';, .. "") t!",~.: ·¡/J.E:l~"js :::Zi.'¡ 1'J2 CGiTljJi'l.Jo-ed w¡::t~")G-Gn "&}:Ir.iGs­
i¡~dt;::stc:d" ijl¿¡r¡"';:s. ,:~nd "J"¡ún-i¡'¡í·'c:;"t_t:.·d lf l':tli:.;fytS G,- betwGE..'n fjr:tlr\?d sul:,plGts uní]" 
\-:,f y.".]-¡).c.l, c¡:,n b\;:: ::¡':'¡¡'"C\y¡~·.,:,; ¡''1iti") ;'\ pr:-cific ctl-fh:icide and ti-li? othE:t- k2pt 
LW¡(;P,-,-iY¡:-:fl. íhE' 11l. ¡:{!"~!-(JIC~·~ i/-; :"t':::'ed yit.~lL.\S c;¡:¡n be c61cul-r,ted as 10::"::5 
((?~ tt~l\..:-¡' i::'~f-r.::~.::)¡t:':"~1 c.)j'.in ':tctü.7tl L~n:1 t:s.) " 

Li'( ¡-,l,,;.,--¡·tií1Q ¡:¡i:31,-'¡";;.;~:- 'Í(~!.2;:' ~:.':·...:(L., \,i.f ,~úl~::;.¡il(:,.ble) Ü"j: ~i susc.:i?ptibl~ 

V~t-i(!t·'l:< the p;:f-c;_:'nt:.l.'.j'-~ ¡:;f ¡:.l.-.:s",ts. l--"I't~,ic¡-¡: 2IcqL-iir-¡;"d BCi'j'.) in tr.e 'filr:ld C~i, 
ÍJf? ¡f¡GnltQ("t.:.:d LJ'y ¡:i(,-'I~:ij...:,ri.J.C:,:..1 CLJu{'¡ts .. T~-Ir.: s¿.t::':: yields üf the DCM''; 
¿,\{f~~c.tt?d pl¿in-'c.'i:'; .~,¡l;J t~"IL~I~::t::' t~-¡7;t ch.) I,c,d.:. acqLdr2 tJIt: ríi~ec.:l.st? can bl::­
¡ri:;,c,'cJ('¡:,-·d ':.l.:o-PQy,::~tc:'!"t'~ TS·J": .-:)ci:u .... ,l 1\~.J~:.~) tn 'y:l.f:ld ::~s per""cG:l-d:r2.Q8 5hsl1 be 
b':l·_~t:::d l",j¡ tt-H''? f-i:.·d\.H~ti;:!n l:-¡ Y1,~,ld (~'..\i~' t:.::. Dr:l"l'y' il¡ tlJ':;' plüts c\!¡?¡-- tni? 

~. 

"? ;\i¡:,Lij :'. ~" 

~L:d ,-p,,;-i 

.. ¡,~ '" 
\.};" J'¡¡ i: l ,_,,", 

---~-_.-----_._--------------------

" , -'1 ~ ¡ .;: 

,"., - ~ 
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L.dt.::.tl ¡...;lCít ""ill ~JíZ' nearl;y s.qUétr-e- ~n st.t. .. i.pfr~ wilh ¿\brAtt ~:1 I~C',...,',~· 
f'úrh Ü1 ;,tJout 10 In long,. with spacing qf 50 eHI bet ... it28n t-c:.'Yt::: r\.Írd :-<, ,~dl 
b",tl"Ji:,HI p] "';Id~s ~.¡i thin th& row. lh~ Vi::tt~~:,f2'ty c:hüsen ~hi.-111 bt: ~:iur.Lí·ptit¡l ¡~ 
1'0' ¡'CM\', lt w0uld lJI? pn,fF'rabler le. LI;;¡",}'Ct1V-1rH~ s.,,,d,, , lf U"'o; l' ,.e,1 
¡".'",lId,', tl.lo IC>ll,t1f,t of SGoI?Ó-l,OiT,¡:; l'CM'lÍ,:,P' tl;~ ,S,"'?J Ic:L ',!,(,ul,1 1" 
di lL"! 1l¡!lILd lrl fH~l hGU5f;:o· stLtdiwS (\.~~lJfY¡"hl;ül.(l ..... '}¡~;' 4 (¡t .. , t.t11lJ¡'H ¡"~O 
tdw'! l:'¡ J.IJ P,¡(.:,:.ílt',¿.."s ll-l 1.116' I'lt·t I)Ü\..ASt:1I:~.IJ :::t_\,q l,'d i l..'1 L:Cr~',J "'1 1" '¡ 
I·~t' ¡, "í \ "'f 1,'HlI" \jf·lfCt:.~ ~ ··[!(.,:.fDrf? F.lt:tf¡tif,~, ,thí.:: !.:\..'L;:d~;; ¡¡¡di' jff"(d i.~·; .. dd J 1/1' 

t, \- ... L\.I.i \'díll t-i,dD!:Iulfttn' (!J!J 0+ 5ui: NP-Pttt· I,y ~t::t:.0\J) 1Ú¡ 1,0' L'\I": .. i.'¡¡ 

lt t,JfH lHo:ú:f¡fl y .da'llagC':> .. lhe dates fOt~ "early'an¡j ;'ldli:;' ¡:'l'::-'l¡liIHj 'j¡, '1 L,,-' 

l~L't":idt:,:d~ l.,I;,ts=ed Di, ttiE' püssibility in lh!::: local situ¡{,tiLII-I:> tJuL Ht ltl L~t 

j L'.':,:' .~, .• ¡ 1-j1-t::I.,S; {jj -fft::'t-t:fjCt:. lh~ IUI:\,Ii.:lge-fut?nt Jj,-actices - fi=,rti 11 ~-~;'r-!o 
\o'J1¡':-\~lljO ¿{lid >.1 ní.iot:rded sprays against fungal dise"",ses/rJüd d~í1f¡.uJir¡lj 
1I",,-,:l » ... hall bE1"kept' common fur bpth plantir,gs. -

TlH2 fOllowing observation shall be rl?ce.rded oro row 1:;<',"1<, on 10 
",1 tm'G.itE- ro ... ,; (row numbers 2, 4, 6, a, lO, 12, 14, 16, HJ ctÍHI :C:,:», 

I 

i ) Plant emergenc:e-number of plants- 2 wo.?úks «ft,;1" pl.,,,U'Hj \ \"; í'¡j -. ) 

11) Incióence e.f bean aphids - nUIT,be,- úf pl .. nts Wltt, ,n]'"",,", 
wef,kly from 2 WAP ti 11 crop maturit'y. 

iji) lncidence of w¡oged apttids - nUlnber of pl",rots. witl, W"'''.J",,1 
¿.phids twic:e ... eel<ly - from 2 WAP tUl cr¡;,p 1fI¿,tc"oity. 

, 'j: 

lV) Pl"r,ts with BeN'J symptoffls nun,ber of plalll5 ,- """dl¡ ;,e"" :2 
W;P ti 11 crop matu,,; ty, 

.... , 

v') BCMV inc!denr::e/sEverit')1 (t'·ow b~sis) viSLt~;l r-at'::,i'¡ij L<ll 1 -7 ~:c~l~:· 

- weehly from :2 WAP till cro~l~fÍli.turity. r- ,,' 
'oIJ) lncldencE of other disEases -f! rúw pasís- vlsu~l r.:.\tjiq;j (ú", ; (} 

v:i i ) 

vili) 

scale; and of pestlO other thán aphids once t:;,8fc:¡n, j llú.,,,,·,'j¡,t 
"r,d ",gain at earl'¡l/mid pqddil'),Q stage, 

()l '",z,rvest, 'tila seed '¡Iield of 'lJl..MV dis«¿,;;"d" ;:.nd 'Ui~i'i'.j ¡r':'L' 
plant.s will be recorded in each 'row in rcw ÍlllI¡jbt"?r~ 3, ~-J~ 7~ 
~:¡, 11, 13, 15, 17. and 19 also r(.!occH"uir'Q the pló,:tI'd_L~ Jo;' \;",;,:I¡ 

c:;:¡tegory. 

lhe extent of sE'ed-borne aCMv inf!2ctu;:,r, frL;,(" """",,ic, ;"" '1L-,;tL',j 

in eétch plot wi 11 iillso be t?t5si?ssed in the ni:.~t h(JL¡~:;¡:--:'} fCOJf¡ 

,- andoffl samp 1 e of 200-400 sEeds per pI ot. 

W:UHEU STUDIES ON BCMV IZambi", only) 
-'--------------~._---------------_ .. _._-

BEL~rt st?E·d si1mples will l.){-! collec:ted {rolll -f'::tíll!i..'t'-~;" :]t.::,!~¡J·,luí:_ tI} 

,""~,,',[:".~..; tlfE t:?;:1.ent of sEed bot·r,c: infect.ion L-y nCM'v' .. -Ihr;:. S,71.IIIt" '"tI'!¡ .. ; ¡,s 
I-'Jl11 l\lsü bi:- u~,=E<d inr- ~t.u,j-rin9 thG GCCLu-rf:-i',cü (Ji L:CM\/ st'-¡',Uf'¡ \ l i 
! ¡jll~jl.J(lri:tt{.Jt· lé ~'Vdlli.tblt:;')" Ir, EdstET'! F;~wv.lncc-~ .U¡l:'., \-'"1111 lIt: dl'l!'_ í~ 
,'ff'l'S pl.-:..nte-d in t~Jt.: t'-¡·;dn'y s.e-asün (nr:c - JiW, pli.~rltlnu) ¿Ü¡4.1 tI/ tillo' 

\l.lh,¡Q,\) 111 tlli~~ u-ff s .... ·".Süf, ({;!Jl j 1 ~ H.:(:l pl¡1rd'ini_,). Ir. t-k,¡-tijt··¡ rf V'UV.lld,'. 

llli', !>IILtll i..)[:- L:¡{!:.fi'n Ht-' fol' t'¡t:..: triü LYí¡pS tlr'st er-ul' (H,¡ 1'1.,:" JI,' 

!-~r"d; ~,("1 fJIH1 (~.·c'r' (Ft7.~L,. rJli:tnlilt./' ~ In L';.~ch jJruv:r.nct.:, ~.t:1_·!1:) j! ~;¡¡¡ ,'IJ\.,\' 

{nI 11j\'1 ~;; Wi 11 lH:' ciJl} t ¡.tl~d. ltl \"- •. ,Lfl ~"l:vd-'ll!t ~ :..~,(J( ... , i.'1";'Jill '.H·' \JC 

jil .. H,l.t'W 1" UH' fI{:t :'ULt';.,L'. lhf;·'lun¡IJI."' Ld l .. lf'II~!.."" l'·d \ il ¡'~~:~',.J ~':'¡,,¡' \ ", 
tlt: :,CLIf'"kd Wi?-f::kly till 4, wi?eLs ;.;ft~t- t~i¡l\:ryt:-iILt.:.' 1ft UI': i'H:,t !!l."_\:" .• ' 



':t '/.-

l· 
l)l Itcnl"J hUlld uj'J i.n rc~lation to pf·t-st:.:-nc~/dl:JSt";T'¡::i~ [ji 

ti ... .' pI ot: 
_._------_._.-_. __ ._---~._------_.----_ .. ----_ •.. ~.~--------~ .. - ... - .. _--------_.-

1 ... 0 plüts w¡11 
t l:.'jlllc:,:-;:ttüt,Sl'! Wl th t!'íü 

l··· 
be grown (.{ i~ [;r~~ ~~$cPp'lb}~ \,~rJ,~ty 
lt?vf.:"ls (Ji' SV(-(j-br.¡rTIC' iff-ft~~r:t!iJf!~ 

" 

T 2 - 20 per-cent i ni' t2ct i ün 

ln 

For ensuring the 20 percent seed-borne inf·ection is unifm-n,ly 
spread in the plot, the seeds of BCMV free and BCMV affected plants 
",il1 be collected·in the previous season and planting ... i11 be suit .. bly 
/II",de. The l .. yout of lhe plots. will be as pelowl 

Rep 1 

Rep 2 

: T 1 ; T 2 

, 
'. 

, , . , _______ , _______ f 

: T 2 : T 1 

, . , 

·Ihe Idots wi JI ll¡¡' s¡;,pfrr",tl2d lIy lIJLlÉws of 'fú ... ro ... ,," 01 r,ur,-t,lJsl 
(", .. i;::e) 1:0 o,jnimise .. plúd dispersal b¡¡,Lween tlw ploLs. 

'ltn~ ItlC1n&(jt::?ffli-?ot JJrc..cti C:f!5 ¿..rfd ülJsi;;,cvdtions wi 11 tJt: ... silili 1 c.d'" to thc-
1~';-:JJtd'iíllt2'f,t dt:-tailed ir, ~t=t;tiún ::: t.:. ln,u~dúl'tiüfJ:!, ,th .. : pl.-tlll.s: :.~llü\-JlIIÍJ 

fresr, OCMV Iioymptoms .0111 be tiogged .oG",kJ.'y 1"'1 th di f ferent col Dured 
\ ,<lJS e8cl, .. eek) , so lo é.SS<:S$ tI,e prJOFE1ssi on of DCMV bul 1 d--L'P ¿,r,lJ 
tl,,~ eHect pf age .. t On5&t pf DCM'" sympion,s on th"" s .. ed yield. fi1. 
harvest, th. sead yield of the health looking plants and those .. Itll 
diffenmt Heel,ly tags for BCMV onset wH·¡ be sepaF .. tely .. ecorded, in 
t:'c'(ch plol. The diffet-unce in BCMV inCIChE!T'tCí.?' ba·twQt?r, two lrc"atfl¡(¿.·r,t.!; 
.. 111 be .. t.tributed to tt,e pr·imary sour!:.e of BCMV ir, one set of plots. 
,.Iol size pf tIlia trlal ... ill ideally be similar to tllat detailed in 
5ectl~1 2 e, but may be altered subject lo seed availability ¡JI tl,~ 
i ) r ~:;t seasün. 

4. ElTECl UF CULTUR{\L PRACl ICES 01'1 APHID/IlCMV INCIDENCE 
------------~._-------------~-------------_.---------""!-

This triitl 
t j I".:d Ifll':,.nt ' ; 

1 " ¡Id ,~ t , • ~_'pt q ·,1 

, 
lld.L". cr"'oppr::-·rl " 

1,,-,11, l 1 

bt.::'t:\l'¡ C! 

j l." ~ lH', ,\. , . I , 4,11'; ,., ," 
rt;w'", "Id. 4-' (~ + 1 rüt..J tll.·"'.' I ) 



-'lIt::. b¡~i:1i# Vi.;U-j(."'t'ly ti..t 1", tJ~t:t1 !:,j".lllJt: ¡'I ,.{ ~~t;,}',:" 11" '''·Il·~t 
s'.\~Lr~J1tiblf: to nCM'J, and r.re'fc:t al:tly Ct{ 11,t.'2 :,,\''''111(:' gl'l.JIT;1J¡ h;1t,:¡t/íj\.tfElt.it;'l"J 

liS P('II1\l~:;f-/I-t'~lt:';·.Sp.d VI":trif:l.y 1il U,f': rl:'tJJí.JII~ '1 lit,., ,'t¡V# tú r'ut.'I fr',d-:"lllij 

',~f •. ,lJ. lH~ tln:, l.,ohiff irJr lJut.11 lIIi~¡ .. -L' 1111d bk.~lt .. 111': \\lj1~I,ill •• "':,\"1 • j'.-\\ )l¡(j {'ir 

h4fi,tfl ;~ir¡Í1 fHt:'.i ::~f:' wi 11 lJt¿' 2,i L:fH c:~¡'¡(J 1;1 l. 111 t \ ''->pvL ti ,~{:] r" f'lll t.i f¡¡ ¡ 

lIl<"I¡¿iyE:-lh~llt IJt't:"ctlces wi 11 th,,. ~~~i ,'t,;-LÜIIJlIIt::1I0vd. Ih.:L<.n i.;1. . .'~J.~. I'H 1 j ti!" 

1, •. ,;·11 r-d wl'l. E·l¡uüsulfr.:.l¡ ít,t" ,.H u1.L'C\ itJ!¡ ~r Litu ,-,,·:,-<j1 ,í 1 y' iL,1t111,',.d.;Jf.'. 1,( ,- (Ji 

pf:l~,t <nfhPt' ttl.~d¡ .'.phi(j) nr d.t~:f::'.~S(:" \ (,tht:r' tl'u';\I'1 geN'.)) is ;::eVt"i"f' ('rJ\· .. ulJI,~ 
tl,('I, l.r-rJt.t:-ctiv(~ StJ1--é\''('S lila')" Ll!' HI¿~tJL'!, lJl, .. tt, IIl.JL '~J 1.11 i_llL'Ull.l d} ~ I/JIIII 1, ¡,l i f't 

. '" .. ptu do; di ..... ctl"y.·" "~,q" =, ., , . , "' 

l,.I? pl¡:¡t.s "lÍ 11 consi,sts üf at le",st 12 ro .. s "of q li.eten, li.:¡,(¡tI. 

¿,nd tt.."e :,h .. ll be "0 replica\:ipns, in a rant:iofl,ised blü,:k. de~igr, . 
.. ~'.' 

The followiog observations sh",}1 be re¡:ordedl 

il) ElL'"'' .. plnd ÍI.cidenc¡;,: IlLUhber uf plRrots with aphid C()lO""°~i 
pe,- p,lut - weekly froh' 2 WAP till ha,'vest 

i 11 ) 

\ v) 

vi ) 

HC~I\1 incidence: 
- weekl'y from 2 

number of pI ants wi tr-. BCM\! s·ymptoll.s pe,- pI Lit 
WAP tUl tlarvest. 

1 {ti" ! dt:IH ('1 

r ... , t J. I HJ (in 
pucJóing. 

Qf thf:'~ othpl"' pf:~;ts/¡ji~-:'¡.:'i15E:S on bE'íin~:, ,¡j :.::tJ':.d 
1 </ sc(.~14?', üI'IC~? btftf:lt~t-;' i-ltíWf?t~lr,y ¿,,;¡',d t'.\y~:<ill dI mid 

tt.e e>: ten\: 
(i r püs5iblel frún, 

o{ 5eed-búl'P!2 BCM"" 
each plot. 

, 
.' 

lJ) Tri .. l oro pl ... r.t sp .. c:iny/fli'..-tiliser effect!ó Cin Be",n apl,idJBClW 

Ttü;. follcJwirH) sl,all bt.:.. lhE tt'E::"C\tiflt-nt!:.:. 111 d sl-='lit ..,li..Jt dt~~'d~JI, 
wilh 6 raplicate •. 

. 
'" 

" "1 ¡. t 

" ' 
, , 

~:t·\.tlflll 4 l'_ 

,'1' " I 
. 

/~.... 1 , ¡ ¡' ' ,- 1 ti' j 1 ',' I 
, , ,. ., , 

ti, I.I~ , 
, 

, ': • ,¡ " -' . \, 'j 



HUDGET, 

¡ ~. 
lh¡;- m¡¡ginal P¡'úposa¡" cünsisting 'of activiti¡¡:s fú'- lhe lvm 

CDuntt-ie'S (Zaif,bia, "1alctwi) with lhOre cict:1:víties in laJilbi~~ l-,ad t.~ 
bl.dget cWll~¡t· Df US '10,000, sanction~d.alre.dy for lhe tirst YD.r. 
CfJl"ll>id.,ríng tlle subse:quent addition of one (f.ore country (Tanz"ni¡:,) 11. 

r",_.",~.LI,e mi dw .. ,,'· Qf .. th¡¡',.,.f.l ~;;t .. ·,..¡¡; .. r·...t. .... e¡j..(:.r" tI'i!""'r,¡¡;c.prnif.~d.t i o .. s.. .. t.,tl·, .. ~B .. an . 
entolholo!)i .. ts o.eetiny and also thl;,! incl~l\.ion of expallded activilies 
based on u,c~ suggestions ir. lhe sao.e meeting, lt w111 be inevit .. blfi U 
reyi se lhe budllet upwards to a lotal ot. US $ lb,OOO <2 .. ¡hbi an ~. fil. 000, 

-~ •. Malawi - 4,000," Tanzania -'4,000) al least for: the ne>:t :2 y¡¡.a"'!i~·(July . 
June 92), lo sustalO the pbjectiyes/activities of the network. 
Acc:ordingly the budget already approved for first year (July 1989 
June 1990) i5 being reyised as. in App¡¡;ndill l. Basec.l on the; 
justific:ation far enhar.ced budge.t for the ne"Xt two ye.ars, it reyis"d 
budget propüs.al for July 90 - June 92 is included in AppenrJiíl 1I fu..­
appres .. l .. t. the ""r 1 i E/5t occ .. ¡;i on, as thi s revi si on wi 11 be essent i al 
fo,' sust .. 1 lIi ng the acti vi ti es pr"pased ullder lhe p,'oJ eeL 
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1. DURABLE EQU If'MENT: 

Nl<t house n,,,ter i al s;_. 

cages/plastic pot;:; 
.. t:cltlllioriÚG 

EXI'ENor.BLl:: EQUlf'MENT 1 

Traps/flúldsuppliosl 
Lab. ra"yenlM/viMI& 

3. U',BDUI'lI ¡;¡;'; 1 Sli.t4CE.: 

4. 

S~.,i llf2d/dc<;j 1 y '-dtf:U 
aSi5i~td.'ILl:: Ir. {¡eld/ 
nl:it hous.? S ludí es 

TBAVEL/SLJBSl STI;NCE: 

:.;~ t '--:Y' suLjlf Oj8Ct sti:tf f 
for survey/visits 

b) für aplü el" m:pf?t-t 
h'wI" lJuru/,di to vlsi t 
for lacal traininu oi 
párti e i pants i 11 apt,i d 
1 dent i ii e .. ti Ofl. 

::;. ADMINl STRA nVE: 

Co/r.lI.u¡ü cat i CJnl 
f't<púr t/lfd'o'-Iu~tlun 

13 

(WF'EI~D 1X . 1 

AMOUNT 1 N US DOLLi',fl!3 , 

ZAH MAL TAN TOTAL 
--r---

1000 500 1:;j()(} 

1000 500 200 1500 

t 500 1 ("H)Q ~,OO :!(i.CH) 

, 

1000 700 300 ~ooo 

---- --- --- 1000 

500 300 200 1000 



i ' 

'1( 't 'Er~D 1 Y. J 1 

... __ "~ ________ ~>ri,_".,~_~. ___ ,~~ _ ..• _ .. _____ ._,,, , __ ~ ____ ..... ___ ~ ••.... _ ..•.. _--~ .. ~_ .... 

U,M MRL TAN 101 AL 

1. DlJW1ULE [C,¡UIPMEtH: 

Net /-¡OUSI? matet-i al s- 1('00 SOO 500 2000 
cages/plDstjc pots 
,~C.t:t.d;;'l.aüj·l (2'5 

EXPE:NOABLE EQUIFMEN1: 
-----------~._--------
T,- ... ,H"/fi.:dd",upplil?sl 200(> 1000 1000 40('" 
Lab. fc:c.H.;jt::nts/vidls 

3. LA[¡OUIVA5SISTANCE: 

" 

"'U 11 t:ú;'J." 1 y j" ,-"'\tüu 2000 1 (HJ(, lt)UU 400u 
as:.~i st cil.et: in O"ld/ 
, ... ::l 1,i..Jusl: stL\di ,?os 

4. J I.:M· ... 'EL/bUBS 1 S1 ;;NCE: 

------------------ J' ~ 

~} i ü" sub¡,r",j ect staf f 2000 100l) 1000 4000 
fü( sury¡;,y/visits 

. tlDMU,nSll::t'jl1\'E: •. ! .. 

-_._-----------
l.ülUfflu.r,1 C¿'lt i Qi"ll ln(lO 500 5.00 2000 
,.~t:, ,uF 1: / i r.i CirfHat ion 

B(lOO 4000 '1000 16000 

ZAM MAL TAN 101AL 

19(1) 500 500 200(> 

2000 1 000 100'''' '1 u'X> 

2000 10(a) 1 (i(H) ti {)()1) 

t 

• 2000 1000 1 (I(l(> 4000 .-

1000 500 ~OO 2000 

; aooo 'loor; 40<)1) 1 é,Ol)(' 



, 
•• GD.I.W;!.: 

PI <Ice 

F aflller' 5 Nalfle 

11. CHOPPING utt.TAILS: 

Di "tí-U: t , 

Prov! nca: 

Sampll? No.: 

Planting datlu 

, , . 

el i ¡¡.bi ng/Ert:cl 

1 ll. 

r'u.t,l! 
: fU. 

6 

':, 

jn 

APlilD/llCM'v INCIDENCE 

t,f'll! \) 

fiestÍl:ide usedl 

(1 -5 RATI NG ) PLANTS/FIELD) 

rLlitH 
t~LI • 

1" L. 

13 

14 

1" ,j 

16 

1',' : . 
:' 

APllI D : FtrMV 

. , 
, ~ l' 

Pl.ANT 
r~u. 

".""'" 
-~ 

~".- : 

1)' 

m'm D: ¡;CMV 

: .,--- ~ ... 



NUN!:: !FLWIf1i\f ¡'( 

-- Adúl ts NONE/FEl-I/MANY 

ISyrploi ds) 

Adults NONC /FEW/tlAN'( 

NUNE/FEWIMANY 

NfltW /ITW/M(';NY 

,. • • ,. • A • _ • " .. .. ,. 

• 

V. INCIDENCE 01-' üTHER PESTS (1-::; RATlN¡';) 

" . ' .. 

- Ded"fly 

.. 

- I JI..Jl''It -, ti If J.I'~ 

t". '" ••• " 
¡ ¡'hHJI\ 

", I ,t_ ~j 

1;.1,:; \'.í ¡ i 

" 

" . ,. " ........ ,. .... 

. ' 
" 

¡ '1 \ j j t t • -



APPENDIX 11 

-"'---~ 

FIRST DRAFT OF PROPOSAL 

GRADUATE TRAINING COURSE 
IN 

CROPPING SYSTEMS WITH BEANS 

ARUSHA, TANZANIA 
21 May - 15 June, 1990 

lhE' SADl·':/ ./t:: 1 ¡:.:>¡ r l~I~-;r;.ll Dni:-\ 1 Pr'fjg r"¿unOle on Beans in Soulhern Africa 
l'Ji she-s t:o 8nnOt1nCI-::;" a four---week. training 
!:'i"y{:;d:pm(".; \\Itth ht~ans (Phaseolus vLllg,~:':/.ri$ 

qY·,:':\dU_i4.t É~~-::; in d l ]r-OfIDfilY arí(j soc.i o--f?-conomic:s. 

OBJECTIVE 

CQLtrSe 

L. ) for 
in c:rnpping 

university 

'r h¡:·;:t 111M j n nb j f~-~c:t j 'i/::"? O f l' he CDur-se .i s t:o teat::h tec.hn iques for both 
('n-51~C\t..i.Clf) ""d on-"f ,,,"m t\l;Jronomy and socio-economics. About 601. 
nf i hp (-nl1t'~~ir:-' t- imt,:' l,.¡j 11. be dpvnt~_,,:,d to practical excer"cises in the 
fjeld. 

SUBJECT MATTER 

1. Cr'(1ppillq 1j",~/str~!TI~; (tr'aditi.on!~l and improved) .. 
,~: .. npnl-:-~t ir.: rE~';:;Ully" .. t:-? antl br·(.::edjnt,.l~ 

". Crup mUI''"phnl.n(JY, phystnloqy and development .. 
4~ r:)tdrd te '"5-'~'r'F-;ssP~~ (mineY'al nt.,tr·it.io~,. phospharus, biologícal 

niLrugen fixat.ion, drought). 
5~ Riotj(: strcsses (diseases. insect pests, weed identification 

ar.d management). 
b. Trial design (field book preparation, layout, management and 

moni.ioring)" 
7. Un~~"f;~rm f-~;S8t'H'ch (c::onr:f_:pt, st.Aqes, trial sequences, case 

5tudier;~ t-.\t~c .. ). 

8. C,denc:!<'r' ur "cUv; t.i"'5 fo,.- on'''slation a"d on-farm research. 
9. Ev",l"",tinl'l 01 technology (íncluding farmer particl.patory 

Fe<'-'1¡:.'~~r·f:h) .. 

l(i" r'li,(.ro-(~c:orl(,'Hn.J.CSa 

1 L Pida {o] ¡"'ctim. and analysis (intr'oduction ,to min'o-computer 
dl'ld ~Ih fr'T) • 

17 .. Ayromel:ellrolügy. 
1:5. Writlng end presentlng scientific paper •. 
j 4-. ~)pp 1 i Cd t: ions 1 Dr r' esear eh funds .. 
15. Field .'isi r"s. 

GENERAL INFORMATION 

NOMINATION 

()¡¡1¡ nnm!n¿:;r"('inn=-3 that are 'St.!ppDY"ted by the candidates' employe-r 
~rlrl processe~i 1.hrollgtl the national representative on the Steering 
f:uliHld·¡- h7:f? V·)1 11 be accepted.. Sel f nomine:lt-ions \'Id.ll not be 

1 

-

I 



aUAL! F 1 CAT ION 

f::itadu8t"f:.>S in c:u;p-jcultpr'E' who .'4.r"e t?ithey" ~~grc)nomíst$ 01'" socío-
economi 5t~: ¡~nd an;~ \.\loy-k ing.in cr-opptng systems "'J i. th bei-lf1s .. 
C,-.,ndjd¡:;l'f¡;;s should bE? in qoor:! phystcal health. 

LANGUAGE 

1'; íf? ! our 'é,;L' wi 1 J b(~' ti ..• u:,:¡ht in Er 19 1 i 5 h wi th 1 ec:tures 
pr,<c1:i.c,'ls i'!t: Um Aqr"iculf:ural Res;earch and Traininq 
Se::"'> 1 lar!:t: ~~n.,t~,tlEl. 

ACCOMODATION ANO MEALS 

and mnst. 
Inst.itute, 

F';.,-h r::: ¡,¡dl,t"; vli.ll, tJ.? acc:omorJah,d 1,0 a moder'ately priced hotel. 
wtl~r'~ ttl~y wil1 also have their meals. 

STIPEND 

pr·-!r·'¡_];·~r:,.\;·l¡·.'::' 'Nll} b.? pfdd the )n(~;;\l equivalent of USD$ JO_oo per 
,1;,0' ,le, 1"":1,,,1 ",oney, fcw ttm 'first 15 days, thereafter at: U[-i$ 
;',. d,.,~/. f,¡ ~,()t'" L, i on uf th€~~ s ti ppnd i5 payable instead in USD to 
C~~:'~; i ~-) t Y nLI dur infJ ,fI:::)Ur· r-eturn trave 1 • 

2 



APpENllIX 12 

HEDUES1 FOR FUNDING SUPPORT FRON CIAT/SADce 
SEAN PHOGRI~M FOR A TRAINING WORf~SHOP 
ON IDENfIFICATION UF APIHV SPECIES AND 
FIELD TECHNIG'UES FOH APHID-BCMV 
SUBPROJECT/NE1WORK PARTICIPANTS .. 

lhe CIAT!SADCC subproiect netWGrk on bean ciphid-BCMV studies!, 
\....;hich was proposed to be a lambia-Malawi joint effort from mid 
j 989!t h~'5 nüvi bean proposed to be revi sed to accommodate Tao:zanl a al so 
~nd the main actl vi ties at-e e¡'ipect{?ó to commence by end of 1989-eaFl y 
19(10~ 

ln thr::· nfr'lc¿ .. i'i DE'an Entoif¡ologists Meeting held in August 1989, 
1.hE- cr'i tiLal iITtpOr~tance e:f Lr'aining in identificatíeon Df aphid species 
bt?ing collected either a.s landing Off bean plants or in ¿._phid tt-aps ano 
in r-el;;;ted fiF?ld rnr~thQdGlogies of aphid - BCM'V studie~. was 
highlighted. Th19 project requíres lo ínítially ascet-tain the rangt? of­
Ci.phid species l¿<.nding on/infestiny beans in the different ecologies 
.:"fll:i th~·it- pC¡f.lÍ~i10"titJT, dynamics in t-elation to BCMV íncidence .. A good 
J~n0wledye 01 and trair1ing in idffiltification of the different aphi~ 
species 15 thErefoF"R ",,:r.:r''1 '_f t.tci~l to the progres5 and sGundness of thE' 
hiürk envisaged in thE prüject net~iürk. Field techniQ1l9s Off aphids 
r"t~l ati fH.J tu BCMV al so r-eq1.Jit·-E;< f ami 1 i ari sati on befat-e the concerned 
naLitH"l¿l t8~ms !.Htdt?r·takE" the field studies. A training wot-kshop on 
LhesE' ¿~~,Jects 15 tt,e'"f?fot-e proposed as being very vital to the 
pr-(JiJr-ess üf the subprüject netwDj-k" The expert in the ídentification 
uf C!<.i.·hius lüCrit ~?d in [{LB' undi {Dr* Autr-ique!" ISABU}, has agreed to be 
¿i v ·¿d12ble ín second h¿ilf of Januar-·y 199(; f{jt- a possible tt~aining 
'.lOfkshop sp.ssinr.. A tt?ntatíve pt-ogram for this tr·ainíng workshop to be 
h'?ld at L1J( .. ng...."e 1.5 encloseú in Appendi;.; 1, while appendi;,.; II indicates 
tI ,E" f'a'.:.:i 1 iti~::>t.5/iH¿~ter~idls f'EQuired to be arrar,ged • 

Realising the gr-E'at impcwtance of this tt-aining WOt-kshop 
sessiÜff, lt!f-..? HE·t .... H)I'·k f?nloiflologists have offered to 5cale down theif' 
dllucdti2u r·esc,urt.:e~ in the sUbproject so to meet tha CDst üf travEl!l 
tJú¿.r-dl ¡'Y ~í"ld 1 I"JdiJing ~ dbout US ; 1 nOO) tDlt.Jards i nvi ti ni.] ttie ¡--esou,.-ce 
j)i2t-son ter dssi st wJ ttt the b'"dining pf·oyt~am. 

T0 i!,i¡',i,üls0 lt'a~el costs for' the subproject network 
rj~t t.U::i.P;::tilts" it 15 f .. H'·üpüsed th~t t.hE Zambian d.frd Tanzanian teams Nill 
'tJ~Y~"J by' ; r.! 2' tL. lh€":, estim.crted· budys:t to meet the E}q:H::::·rJi:ji tur'E:? towards 

l'rC.f\Ji:?l/bD<;-<r.-Jiq';J/lr ... FJging/other· faciliti.~5 far the II network 
IJ,:"f·f~i.Lij}ant:s ft"Oii, ¡'~lithi,rl SADee {('tpiJEndi:,; 111) No¡-ks out lo U5 ¡ ~5000 

lfds un f c·,(· S6't?1 I >:2~q~.t?ndiLuf···f.? \·..¡hích 15 nüt pU5síble tü be mEt by the 
pr-l..Jjl-;:'c.t +ijllr~s: 1".:, t.hETf. . .d0V"i--:: beiny requesled fo~- funding suPPOt-t from 
Ule Cltd lEd-iDCC ~,f"'üt:;Jr·éI.ffI as a special case. It may onc.e again be 
f-.?{hph~sise.J the¡t this traíning \<'iot-kshop wouId indeed be e}~tremely 
·~r i t.i cal Lo the SUCCESS ü·f lhe Dl?dn aph.i d - DCM\l subproj ect network 
wlnch ls q(J~·.l in d rE:'¡lsed stage w}th tt",,-ee natiünal teams in SADee as 
p~,·tic.iJ-!;;;'Jfts# 



2 

Itppendi;~ 1 

'H\t1INU~U !/IOt:!"~.¡HtW' ON lDt:.NrIFICATION OF APHID SPECIES AND ;.7IELD 
; ECHNli}UE:::, r'~)H BEi1N ¡~PHID-r::Ct1V SUBPROJECT/NETWORK PAF,TICIPANTS 

- Di'" L.r1. Ldfttiki, Bf?an Entomologist!" Bunda CQl1ege üf 
Hyr"lCulture, F" .. O .. 80;: 21~i~ L:ilc.ny~..jt?, MalaHi. 

'~1 -- 1990 ... 

Anothf:'- r':r'·,.s í-t¿.¡;rticlrJdnts cr:.n be acc:ommodated, if sponsDr-ed:o from 
b2¿'!i1 p,..-c:·g¡.-a¡-¡s i,! the c2St Al t~ic;;:.:¡ ür'88t L8kes region .. 

L,,' Aut f~ i que \¿Iphid identification expert)" ISABU" 
BUJ umLu¡- ¿', UUí' iJffd 1 



lentative Proyram: 3 

Da..,.- 1: 

Da)" 3;; 

Aphids ~ G"mEf-al background, 
popul ati on ó·ynailíl es anó control. 

biology. ecology, 

Aphids col1ection, preservation ane! principIEs of 
identlficatiDn - including keys .. 

~ Aptüd specimens from erops ~ identification. 

Aphid - Be"\! t-elationship, BeM',,' symptomatology .. 

Field technic¡ues/surveys in aphie!/BCMV sLlbproject. 

SU¡--vei of 
íncidence; 

flelds, visual ratings 
ot,her field techn:i¡ques. 

• 

for aphíd/BCMV 

Aphid tt-ap/monitoring/Aphid handling far vector 
studies .. 

Host ,-·ange!seasonal effects on aphi d vector- /behaviour. 

Aflernüün: (Pr-actical): 

Use of keys fCit- iderrtificatíorr of aplüds 

.- Prep¿iTati on of teifrpm-ary/permanerrt mounts of aphi da 

For'enoun: 

~ \}erlfication/identification of aphíd c:ollections in 
t, aps/CrOpS. 

Af tet-nDon-; 

Rf:?:\/i e+·~ 

netv.¡ock 
of the p,'ogress/preli mi nary resul ts í n the rret 
locations. 

, 
- Finalising 1990 "ork plans and collaboration. 
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Y€"llüw tt-dV fDt- coll ec t i Of1 of- ¿phi tJs 

.4dJldlii1g e4ui~fuent - needles, forceps~ brushes~ slides, scissors 

Aphids w~,_ LDl1~ctioi1S ~Fese~ved in ethanol 

Aph.ids slide iftounted specímens 

I~ey lar identiflcation~ 

t1L,;:..~ai e /01 ack ¡-oot syiTrJ,:,-tom - speci mens 
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ANNEXURK 1 II 

1. Expenses for Resource P<>rson/Kxpert (to be met from sub­
project funds) 

- Airfare (excursion fare) 
BuJumbura - Nairabi - Lilongwe - Nairabi 
Btdumbura (approx.) 

- Boarrling/Lodglng lar 5 nights at Lilangwe 
liS $ 60 per night 

Incidental expenses - 2 nights at Nairobi 
p tus out. of pocket expenses for 5 nights 

US$ 4!-l0. Oc) 

300.00 

210.00 

Total USD$ 1. 000. 00 

J I. ~:xpe!l8PS fOl" lti SADCC Net.work Participants (Funding pelng 
,request.ed ;f'rom DIAT /SADCC J'rogramU 

- Travel foto 3 Tanzanian participants by road at US$ 

- Travel for 5 Zambian participants - fuel costs 

- Boarding/Lodging for participants for 5 nights 
llS $ 300 per person (excludes 2 local 
participant,g) 

- Out oí pocket allowances for 11 participant.s for 
1) njghts (st 10 US$ per night> 

- Local expenses - (transport/st.ationary / 
nomml1lLi ('""tion! 
oLher t.raining mat.eríals) 

TOTAL US~ 

600.00 

100.00 

2.700.00 

55U.oo 

1. 050. 00 

5.000.00 

--------~-~~--------~-----------------------------

1, Any sponsored part.icipants from out.side SADCC, will arrange t.o 
meet their expenses entirely froro t.heir own resources. 





<'.tuL UHA!"{' OUTLINI1 m' 'l'lIl! l'HOGllAMI11!: b'üJt 
C{A'f¡U'¡'A womuwl.l I.lUUUP MI!:I!:'¡'lNll ON V1IWB llU;EA¡;¡;;C :)~' m:AN¡; ANU 

COWP¡':A~¡ 1 N AJ!'IU CA 
'('O 1lI~ III!:LU A'r Mf\Kl!:HlW¡,: UNiYl!:Ill:¡'J'Y, KAMPALA, lIGAN!)A, 1'/~21 JAN llJ!lU 

'1'0 IJring t-Ot("th",r virologists, anel brBeuer/pIlLltntogihL" 
cúncürufj(j' with virus dist1üse, Jrom withll1 \;HisteX"n allí! snullF1J'U 
Afriaa Lu focua attention 00 recent advances made in tllu 
JUdntl1ication oi viruses naturally inieeting legurnas in Afriea. 
\-11 th lJilrticular relt::lronca to beans élnd cowpeas; to (:;H 1-, a o li~Jh 
pn'.)1:i 1:.1"':; aad a progranuue 1'01' future researeh; aud to d",v<Jlop él 

"..,lwvrk Jor co11alJoL'ativ'2! rese«rch in the rtlgioll. 

Heuent work on th .. distributioll Di atraína 01 bean U OllllllO U 
mq:"d'; Vij~U.b bhowo J ún th.u onu IHU,d, t.huL ne .. h • .:,t'otiQ !:.Lrd.luL 
!Jt'tJdUUÜHdLI.;! in Africa (,:lUdí ou t.lu;;I ot.hl2Jl' Íluud, thtire (¡tri;) ul't;)d . ..; 

«J. él. I~UÜOl!iil) wtHH'" t,hís i5 appanmtly not the C"~ (U"1"I1"". 
uupublibl .. "u¡ V.,tt,tlU & UW<Jrd. ptlL'S. GOlllllI. ¡UU::!). 'l'h .. orlglll ,,>J' 
ntluI'(¡\, le: "L1'a1115 rem,lÍn,; obscura. but W(H'1{ (Laua ~b al" 1 UUU) 011 

nüa<.ioll'3JliV5 alllOll!~ sLri>illS ol' llC!1V aud titL'¿ÜllS Ol tite' <.:1"5",1)' 
1"Jlilt'J\J b1cHJkuy,,, CUWPt;Jii mvt;«lc virus Inay po¡;"ibly 1!1'OVt1 ¡'I.,l'J"HII L. 

lj'iu!¡J ,burVt:tys o.{ bt::Ji;Ulb iu AJrlt,;a also in.dli,Jat.e tbo.L voLyvLru1.>t.;:l.j 

p·"s" i L> 1 Y d 1 S t: i ne t t 1'0111 B(;!1V are a 150 oce ... s i Olla 11 y 10uml !tI 

IktLuraJ tu tt:JC t.Jons. 

CUt;umbt-.Jr Inoaaic virus and COwp(:;ja mild mottlú viru:J rtrt,3 dl~;l) 

commonly ldtJutifi8d in u;d ... ul.<¿d. infectiofis oí b(jans th.l'o\JghuuL Llpl 

l'dl',ll.JU (H,,), V.--;LLuu, uupuuli::¡hud). TO"t;tt.}~E::Il.", tlHJtH:j Vl'.,llmJtidl'Y 
1 illdioU<. ,;ugg,j:¡t Llid IH,,,,d tor a I'<lvit>w oí Lheir [>ot;"ibl,,, 
jlu!'l i(_~.-.¡1 i.'~'ILf'} t"or uf..fül.::rt,ivu viru.!:.í disea.f-ia mallG.\golll("'fut, in b.)th fHJiO¡:. 

dUJ G\fHpu:<-tw aud. Lbt.-;}ir l<t.;;lat>ód VilUStlS. 

'l'bu ;)íEH:1tin~ i5 to hú dÍ;!~::;ign~d in such a way as lo m¿¡x iud ;:~t: 
t'l'OH di!::;.':U;"':;!3ion ánu deLútu from which a cle<lr.l.y dtJfilled J,lJiHi .~f 
;:¡(!t,iun ali.t)utd fJlJHJl'gu. ll'h .. ., tlj.t'Ult.il, lYhlch fol.low!-'i prt;;viuIJ;-J el!,'¡' 
l·.lIl !\ll'¡,;,.tlt W' .• )'kioL; (·;I·'.IUj)t., will t:<Jmpr1.~t-) ~~t.l:"':!$loJ'!zJ t..tPI1!.·,.,);,lflldL,:Jy 

lA:> ,,11(,,111 Ih:.l"W. u",dl I-¡ltb il L"niÍ J)iscus,wnt lH1d l<iJPPOl'tuUI'. 

1 
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lult'úduct.ion ": partieipúJILi:;, 
prúgeiuIlIU'-J ¡'lId 0Uji.jGt.lvu~..:; 

Viru;j dulu·:Ljvu i.h 1',lLtltl ¿Hid 
;:~u(.fd . 

L,;.::td lJi [~\;u~.~:;'¿¡.1I1. 
HdlJ.Pu r"tt.lu)' 

Virus idt::-rtLi fi':..!dtll)!J étHd 
guogl'':Jphical dist.rjhutiun 
irl ~~5~Brn & Souttlttrn Ail·ic~ 

L,~ttd Di SCUbl;ant 

¡'apPul'U,ur 

Virus sLrélins 
implicatioIls 

origin~ and 

bt1¿arJ l'i 5CUbbdll L 
l\apporteur : 

Vil·US eco1ok<Y aud 4.:twouomic 
importance 

'Juad lJisCLts:"(Aut 
HapporLtiut' : 

V i.l'U!:; upidfJIUl~J!oHY 

s"od aHd w~,tlds 

Vt..u; tu r l;j t 

LuaLl lJiSCUc.SUllL 
H",!!porl..,ul' : 

V"VCl 1v!!"'(," t of <I¡¡ ae cian pian 
VlrologitiL'b vur~p~ctiv~ 

L''J<id Vi scussan t 
Happorteur : 

Lh,;Jvol~J1-itlh.$Hl- 01' aU iíct.lvll plan 
l!r""d61" s !>el'spect.ivEJ 

))r, ~)dIU~;UU UWtjl'd 

11,', 'fL.;"ul Al.dl.lll'uzük 
H,', ¡.¡ í "b,.tu l Umuny 111 
1'['»1', Alli.1H litillli Lana 
NI':;. () l i v 1 i.t Vongtr-Muk0ko 
i1:.... J'ftt..J·II~tü N~",w.il'a 
H.·, CJJy 11~_j(~iwd 

1-1;" B. 11".Lalaot,H 
l·1.' . . 1,Ullt.,H ,..1. Thouri 
jlr. 'l'IH:1I'.l!.i" A'L(.:}HHII 

LuCid Discu!:d;;ünt 
HapJ,>ort<:lur : 

U!:i,,;tIHJd 
litl,iv¡;iit 
iÚ:tuy i.\ 
·l'iH.l;;~ania 

Z imbé.lbwt-J 
H¿LldWi 
Zamtíl. i.:-.t 

Uot5wana 
!{ulIya 
C.s.muroLIll 

~),'.i1Il:-~vn UWtj t'.c.l 

1);.,'/ld AII"" 

(j,!yJt)í~d Hll¡k 
Al L.1tt I¡'ulll.i LUIIH 

.Jttpp VuLtt,'1I 
(it';:,;¡'g'j 'l'llut.LfilIPI 1,1-.' 

IJitViCl 1111 •• '1 

lJuHuiu l\(gl!-,~q l 
Iluwal'll lit'id1.,y 

AJ.ld.l1 11'uuLl LalliJ 
V,I'I. Ndl.k 

VL1vid Walk",y 
SaulsoH UWt.:l'a 

lloHard Ut'id ]",.1' 
Oli vL"-,, Nuk(lh(J 



I 

oXlum lNV 1l'Jill l'Al\'1'1¡;l1'I\N'l'I; 

• VI". fl.J. Vetten 

'" ¡)r-. ,;, 1. t'link 

Ve _ [<r¡JlIC 1 ~;C() f1oru] eti 

Il". 11.1-1. JúJ<;clf;l 
VI'. David A U,,,, 

Dr. D.M. Nclik 

['l". ¡LE. GI"id '-el' 
¡ 1'1'. lJ.{~,JL W",lk,,,y 

l>Ji\ 
IIUflI::' , l!)fiU. 

UM)VCIAT :c;p"cial l'r·o,i,;ct • 
Hrüunschwelg ~ WcHt (ic;'l'UlcHIY 

CHSP /Wi;1uhing l,CJU St,~.tG ~ Pl'OH~;~f' J 

USA 
Vi ro logiwL. erA']', (;ulowbib. 
Vjr'ologist, llTA, HIglcl'ia 
Pe. tho 101': i st/Coo ",jj rw t;u l'. (' I AT 

T [J. n Z/,.1J 11l:l 
f'athnlogist/Coortlirfu!cof', 1 j 1'1\ 

Zimbabwe 
Bl'e~df'tr, CIA'!" UU¿ill(iu. 
IIlH/CIA"I'/OPI\ ::(>,",-"1" 1 l'luJe"L 

Wellesborun¡;, U. ¡(. 





A PPENDIX 14 

U~a_~l J!11!~r0Vnl!1fUl~ -ªng .Mr')~-º_re"JDé J.n B-ª11ª11.9_=J.la""g 
l\..a.ge1;,"\ J5a.s j 11 P.:t l'Le§J:..ex!! 1'-aJliO.ªrÜlh 

j¿1'9_PJ'J, ni{ 

PO\)J))~j{ ~:¿5_1~ ~iYS.t.81l1$ Q.t. .:lb~ 
!-!g<,-ln~Jª ¿'oso! 1~~?_fl_cV.! 

C1A1' kegional Programme tor ~R5tern-Atrica, 
ciAUl:C¡CIAT I<e!'(ion"l I"rorramme on lJeClns in Southern-AlricC\. 
CIAT Programme tor tho Groat Lakes kegion 01 Central AlricB. 

'1'0 bring toget,her national and ref,ional scientist,s concernr,rI \d tll 
h('.,n~hanana systems and agro1orcstry lo cover the main rF)~)f~;-tl:cl1 

si t,ps .')nd cont,rasting tarmtng syst,ems in this sma1J, eI'en,,"!)' 
POpll I "ted anel important area oi boan production based on IJ'lna,,,,,, 
~s a stap.l.e, spanning three coun1Jri'~!; at Il8ak season; and 
'[o dlscuss and devise sLraLegIcs by which to increaS0 
prOdtll~tj_vity of beans in a low irlput, sustajnable mannar. 

l.iuo 1<: Nov, 

11011 j;1 Nov, 

Tlle 11 Nov, 

tlov. 

'f'hur 16 Nov, 

I"'i. 1'1 Nov. 

~~l1n 1.8 Nov. 

A", .. embl,. 
KampaJa, 
Hotel} . 

in B.!lllcoQ.ª wi j,h 3 vehiclc5 (one ""eh 1 ¡-OIn 

Hubona aod Arusha) (Lake Hotel or 1l3tlann 

Visit 1'AW)-~1~ruku" U,"iefing on research progr~nl!n~ 
by lJirector. I)n-tarm triaJs in I:lukoba lJistrJcL 

Briefing on agricultural production by UCginllDl 
Agriculture lJevelo)"nent Ufficer, Bukoba. Un·tan11 
tr1als in Mulaba. 

Bukoba - Kayanga. llrlpfing by 
lJistrict. Visit TAkU-Kituntu. 
~lasaka (Hotel'!). 

IJAVU on K;1 r C\ gH(~ 

Kélyanga - IC:rké1 i. 

tl:csaka - tll),3 rara - Kabnle (llighland flot,el). 

Visit tria1s at Kachwekano, I<eturn Kabale. 

Kabale - k.arnnr:yc~re - Kisoro - Cyanika - Hlt111~~n~1/!rj 
- tlisen¡ri (1I,)t,Ú Izuba Meridlen). 

IJay free (N~ de Volcans ?). 

Vislt trials at ¡'.w",rere; to Uutare (lIotel lbis). 

l~rieJing on r",sr"arch aL ltubonl'l by lJirecl,eq- oj 

lSAK. Visit trtRJs. 
~'art,ici. ants 0:i",,,1'''''. \KUL-NIJU 114u-l'/ulJ. ti'.) ".: t) 




