S5
327

'Myy !

wmmm,qlﬂ”f

s( F |
? (m” H ¥
n....J-I—J *

‘&u«mﬂ

R A e T d et
(LEL0TH i"“,,fi{;gLA ;

i

| CE 7 !

ey

S

g

SEVERTH MIET LNG
HELD AT THE SWasl LHN HOTEL
MBABANE, LSWAZILAND
O 910 OCTORELR, 1uHy

12528 |
22 sSti. 1993
|






e

e

Centro Internacional de Agricultura Tropical
Apartade Acreo G713
Cak - Colomoia

Sauthern Atnca Doevelopment
Coordination Canlerence
SACCAR

Private Bag 00108
Gaborone

Fstswana

Regional Frogramme on Beans m Southaern Africa
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Dear

Please find attached draft Minutes of the Seventh Meeting of
the OGteering Committee of the SADCC,/CIAT Regional Programae on
Beans 1n Bouthern Atrica, held at the Swazi Inrn Hotel, Mbabane,
Swaziland on 9-10th October, 1989,
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MIBUTES

SEVENTI éEKTiNG OF THE STEKRING COMMITTEE OF

OF THE Tidle
SADCC/C1AYT  REGIONAL PROUKAMMIC ON BEANS IN SUUTHERN AFKICA, HELD
ATl PHE SWAZI 1NN, MBABANE, SWAZILAND ON 9-10 OCTOBER, 188Y.

Thoga present
Mr. Manusl Amane, INIA, UL.F. 4bs8, Mavalanw, Maputo,
Mozambigus (Chalrmanl.
Dr. Joyce M. Mulila-Mitti, Mseksra Research Station, P.O.
Bex 510049, Chipata, Zambia.
Dy, lemenca 5. Fushi, Agricultural Kesearch Institule-
Lyamungu, P.U. Box 3004, Moshi, Tanzsania.
Dr. Alex Mhandawire, Bunda Coullege of Adricultbure, PF.O. DBox
219, Lilongwe, HMalawi.
Mr. Francisco Eduardo, Facultade de Cliencias Agrarias, C.P.
236, Huambo, gola.
Mr. John Pali-Shikhulu, Malkerns KRescarch Station, P .U, Box
4, Malkerns, Swaziland.
Miss, Zodwa Mamba, Malkerns Research Station, P.O. Box 4,
Malkerns, Swagilapd.
Dr. Garry Massey, Masera Research Station, P.O. Box 828
Maseru 10U, Lssotho.
Mr. Simon Moima, Maseru HResearch Station, PF.U. Box 89,
Maseru 100, Lezolln.
Mrs. Thandiwe Nleya, UDepartment of Research and Opecialist
Services, F.0O. Box B1OUY, Lauseway, Harare, Zimbabwe.
Mr. ‘l'ravor Sykes, CIDA/SADCC Programme, P.U. Box 2619,
Harare, Zimbabwe,
Mr. Cliff Kwalambota, SACCAR, Private Pag 00188, Gaborone,
Botswana.
Dr. David J. Allen, SBADCC/ACIAT Hegional Hean Progromme, P.U
Box 2704, Arusha, Tanzania, (Regicnal Coordinatorl.
Absent
Mr. K. Mozarwe, Sebele Ressarch Ztation, P.B. 0033, Gaborone,
Botswana. -
1. Agenda

The Chairman drew attention to the proposed Agenda (Appendix
1). This was ADUOPTED for ths. meeting.

Z. Iintroduction

The
Committes

Chairman then introduced new menmbers of the Steoring

{aU), in particular br.

A.BH.L. Mkandawirve Wi has

takai:

over leadsrship of the Malawl programme; Mr, Francisco Hduardo
T. Bleya whom, it was noted, were standing in for dastro

and Olivia Mukokc, respectively; Mr. Trevor bykes,
eplaced Dr, J.5. Clark on the CIDA/SALCC programme;

and Mrs,
Camarada
has now r
M., U. Kw
we lgome
Shikhula,

alambota, as SACCAR representative.

was given to the Swariland coordinastor, Mr. Johin

and to Miss Zodwa Mamba,

who 1s Lo take over Lrom

wWho
and

A particularly warem

Pali-
fhiem,

g
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for this was the first occasion on whivth Dwaziland had  been
representad on the 0.

3. Minutes of tha 5th 3¢ Mueating

In view of their provisionsl accuplance at the B8th 3U, 1he
chalrman azked for confirmation that the Minutes were indusd &
Lrus and accurate vacord by those presaent at the Lith S8, e, .
Masimey  and Me, 9. Moimo propososd their adoplien  cod bhits war
AUCCEPTEL .

4.Minputos of tho Bth SC Moobing

br. J.M. Malila-Mitti proposaed tlwir ADOPTION and this  was
seconded by bDe. .5, Mushi. The Minutes ware dusly ACCEITED.

5. Matters arising from those Minutes

{1} w».3 : The Kegional Coordinator (KC)} confirmed +that he
had spoken Lo Mr, Chris George (U1HA) to doterming the possible
itmplicatbions of committing Funds for acadenlic scholarships bevond
the life of +the first phaso of the Regional Programme (KP),
currently  sehoduled o eud on 41,353,494, Allon  roportod  Lhat
George indicated there was unlikely to be any problem in carry-
aver. This was contirmaed by Svkers,

(i1} p.3 ¢+ Dr. Miandawlre wenftioned that technical/biaancial
raeports had been preparod by the Malawl programse and dispatached
te the EU, by whom they had not yet baen received,

{1ii) p. 3 @ Meandawlire added that Tunds dus Lo Madawl  for
the aphtd sub-projsct bad noet buen ruecoeived.  Alloen contirmed thio
money  Lranstfer had been requestad {a new cheque was  lnmediately
issuesl,  on thy understanding that 1P the Flrot  Lrahslor  wan
vvonlbually roeCuibved Lho sum woeuld be reafunded Lo Lhe Ri‘.

{iv) p.4 @ The HC was askad about Lhe outbtcoms of Lhe bruchid
sub-project revision, following the Entomology Working Group
Meeting in August. Allen replied that, apurt from Lhe summarized
recomnendations  from the YWorbhiny Uroup {(Annesxure 2 to RU's
Report), he would have to check with ithe Regional Entomologist.
Mrs. T. NHleyva counlirmed that sbwe had not received advice from Dr,
Giga, and she promised to Jdiscuss with Mrs. Mukoko.

Posteript i The rovised proposal, Appoendix Z, was  acoeptoed Ly
Lhe Entomology Working Growp;, who noiwed that as Ur. Uiga was  a
racent reciplent of s RKookefellor avard, he intended to dishburse
a large proporvbion of the sum awardoed (U0 10,000 p.o. royguesbad)
o cooparators in the bruchid sub-projact, ondge approved by tho
I

(v} p.4 @ With regard {to the rejection of the application Lo
travel ta  Aimbabwe as  part of  the nematods sub- projoct,
Kwalawbota mentlonod that BACCAR offeroed travel grants.  This was
NOTEL by the committee while stressing that Lha  redection bad



* ‘been the result of the SC being unconvinced of the technical
valua of such travel rather than by limitation of funds.

(vi) p.5 : Amane mentioned that Mozambique had decided
against drafting & sub-project proposal in Tavour of glving
greatest emphasis to introduction of germplasm, seen as the chietf
naad,

{(vii} p.5 : It was CONKFIRMED that Zambia had received the
seed storage Jjars; and the balance had been recsived by
Mozambique.

{viii} p.b% @ Massey remarked that the Lhresher recevived 1o
Lesotho proved unsuitable for whole plants. They peeded a largw
machine (a Vegel 7) : he agreed to check on details and costs and
relay this information to the RC. The question then arose as Lo
what to do with the amall bundle thresher.  HNoting that it had
proved fully effective in Tansania, Mikandawire requested that the
machine be shipped from Lesciis to Malawi. This was APPROVED.

{ix) p.5 (and Appx 7) : Kwalambota remarked that BSACCAK
would like country totals to be presented in suwnmaries of
equipment orders. This was NOTED by the RC.

{(x} p.5 : It was NOTED that a mutually convenisat bime for
Mrs. Nleyva's short-term training at ClAT headauarters could not
be found during 19859, Allen was requested to sbart nesgotiations
for har tralning during 1950,

{xi} p.8 : Dr. Mushi confirmed that he hdd visited CIAF, and
so  had Dr. Mkandawire {whose report was received by the RC).
Francisce PBEduarde confirmed that both Serenc and Ermslinda
Conceicas had returned to Angoela from CIAT training.

{xil) p.86 : Amans contirmed that he had found his visit +to
Tanzanlia wvery useful. Allen further confirmed that Meacsrs
Ndakidemi, Mukandala and Kanenga had attended a CIMMY! training
course in Bwazlland. :

{xiii} p.6 : With rega:. to <ourses elsewhere, Mushi
reported that Ms Gondwe had not attanded the weeds oourss in
Uganda nor had she re-applied to the annual course at Uorvallis.

(xiv}) p.6 : Allen was asked to kouwp BSAUCAK as well as
National Coordinators informed of tralning opportunities. Allen
accepted this, noting that SACCAR representation on tha OO
Meetings ensured that such information was made rugularly
available. Sykes added that 13NAR was also running wvarious

courses  in  the region, information on which could also prove
usetfal.

{(xv) p.6 : The RU summarizesd the position concerning
academic scholarships, mentioning that Mrs. Pomela had gained
acceptance at Univ. Idaho and that Camaradg had left  for
Reading.



{xvi) p.7 : Mkandawire urged the kU bo wmove fastur with
publication of workshops/working group procesdings.

(xvii}) p.8 : Hwalambota drew attention Lo the BAUCAK
gulde! inas for the composition and  Funcotiowps  of 1A AT PRIt
Committess (Appendix 3] which, the 850 CONPIRMED, were belny
followad., It was remarked that the 53U was proud te notes that the
SACCAKR guidelinass appeared to be modelled upon our own operation.

{xviliy P.8  HMeasndawire asked aboul Lhe  status of Lhe
Regional Breeder to be stationed at bBunda., Allen replied that a
legad candidate had agaln beoun idenllfiod and thuat Lis name amoigs
others shertlisted was this momoent tudur discoussion boelwWween LA,
Kirkby and Dr. Hartlo BEyomo in HBobowana,

{xix} p.8 : Kwalambots ashed Allen about Lhe precedare  over
the Afrivan baoan Hescarch Prise. Al ben rowiind=d  mumbers  Liat
Lirin Wik A prid«  presenbed by LAY becatlopilarfors, wWinse
racommendations from the 3 HP's in Africy wele sitisd and  the
Winnsr choden. Our  Job 1ip ths SU was to review and  pass oo
nomlnations recuived from the National Poogrampmes (NP, Alten

contirned that the 18298 winoor (Mrs. Therssa Buengooba from
Uganda) had bewsn announced in the SACUCAR Newsletter {(Appoendix 4.

8. Roegilonal Coordinator’s Raeporbt for 1889 amd Workplan f{or
19848 /430

Allus  presouted  Filroal his Boeport (Appondix %) thoeo hio
Waorkplan {Appendix §) Lthat stimulatoed tha Jolivwing diuvcusaioan,
Hoth Heport and Woerkplan are preasented here in a revised forw.

{1 TYhal cuplos of sbooervationn and eveluabions made by KD
goelentistys and othwer CIAT visitors should e lelt with NP bosfore
thaoir departure. Goplas of trip reports ara wolouvmed by KWl o,
Allwn aveeplbasd Lhis.

£i%) Mushi said that HEYs should be consul tad with reforcnoo
to bho Worlplan,  Allon repliod Lliab this wan wdavtdy Ll purpone
of this particular session, in which input and foeods of HEP's woro
sought.

{111} Anane said that late April/ecuarly May was  the nost
appropriate time for & wvioit to Lichionga. This was HUOTED,

{iv) Tali-vhikhulu asked Tor a viusit by the BEoepgienwl
Cropping SBystems Agronomist {(CBA), and Reglonal Pathologist 1Y
possible, to visit Dwaziland in February. The Rural Hociologist
{(Millicont Maluza) neods help Wwith bhe design of a0 guost bonnal e
to survey farmer/onpsumer  acceptability, poerbhaps from thie
Kugional Economict, Thusu requests woeres NHOTED, sod aro incbudesd
in the rovised Workplan,

{v) Massey said that the Regilonal Ecopowist should plan to
vigit bLamsotho  Foro onee week during Jan-Havoh THs0 (an latlar

“ay

disrcussion, it was agrooed bthat CBA also visits b oalg Lime ),



Massey added that he needed help with the evaluation of tLthe
drought nursery, in response to which the RC suggested that Dr.
Mkandawire be invited to help. This was a popular proposal fully
ENDORSED.

{vi) Francisco Eduarde confirmed that the scheduled visit by
the CHBA to Angola in Jan 1890 was welcome.

(vii}) Nleya asked that the Regional KEconomist visits
Zimbabwe, 1in  late Feb/early March 1930, to give guldance to
Olivia Mukoko in designing her on~farm survey for BOMY incidence,
as part of her Fh.l research. This too was ADDEL  to YUK
WORKPLAN of the RP for 1890.

; {viii) With regard to the CIDA/SACCAK mid-torm review of the
RP, &as required in the Contribution Agreement bstween ClLA  and
CIAYT, and as tentatively scheduled in  the Workplan, Bykes said
that his first thoughts were that there might be value in a  two
stags review. Allen said that thils could be appropriate, given
differences 1in crop season across the region. Kwalambota sald
that review teams usually want to mewel NP loadurs and  roescarch
dirgctors, but reguiremnsnts obviously varied with the toan
leadership. Mushl sald that the best time to visit Tauzania was
May/June. Much discusgsion followed; conclusions drawn wore that
fivld visits (perhaps in March 1990) should be part of the first
stage, during which the need for the review to tour capitals of
the BSADCC region in the second stage could be assoused and
formulated. Sykes stressed that he would urge that the review
team was kKept small to avoid its becoming cumbersome. It was
necessary Lo reveal to  the review team the “wide swesp of
influence” that the RP was having on 8 of the Y SADCC  counbries.
Kwalambota suggested that the topic be presented to SACCAK as  an
5C discussion topio.

vaNoting ithe above, the HC's Report and Workplan Wure
ACCEPTED, CONDITIONAL upon suitable amendment to tha Workplan,
and upon inclusion of NP repcrts in the body of the Report.

7. National Programme Progress Reports

National Coordinators presented cuilinws of their progress
and limitations, and some writtcn reports were distributed by
certain MNPs. Technical details have boeen abstracted and
presonted in the revised RC Keport (Appendix b). Supplemnentayy
remarks, and problems encountered by NP's are as Follows.

Mkandawire drew attention to 4 deficienciss in  the Malawi
programme,  seen &g ¢ (1) the 8 sites used are manned by  sohool
leavers not by well-trained staff, so the quality of the work was
often poor. More technical training is required; (ii) no on-tarnm
research has been conducted and there is need to initiate Lhiis,
but Government input {to the University-run commodity team) would
be necessary. Again, training is needed; {iii) 1¥ the NP
undertakes wmpanagement of regional dissase nurseriws f(a top i
discussed during the lst SADUC Kegional Bean Kesearch Waorkshop

[ha
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during the previous weck, without commitmenits being made)  Lhen
two additional wassisiants would boe sought; {iv) NP transpuelt
rcmﬁins very limiting.

Mulila-Mittl circulated copius of exucutive summaries on Lhe

work conducted in Zambla, now divided by natural region. Shiu
sald  that wmajor probloems her programme faces  ioolude Lhiu
uncertain . fuluwre of work fn Northoarn Provinoes ab Rabito, wear
Mbalsa. There 18 & need Lo transier aLlesst one senioer statl

membour to Lhe North {(hiouse available at Misawmfu), because of  the
it rems loglstical Jditficulbtles of offweclive munagoemuent  fros
Chipata.

Francisco Eduardo onphosiood Lhat  whe Arggoelan progrsoms
focused on ¢ aspevts, varleblal ovalusbtion amd  =Soill Ferbilzity.
Much new germplasm was being intreoducsd from ClAT, and  sowe
through the Eed {dross. Work un coreening for tolerapgpce bo soil
infertlility among 15 varieties at 2 sites  was underway,
Equipment needs are helng metbl.

Amane stressed the acute nwed Yor bebler Lralooed  manpowesr,

espuclally at. Lichinga (bler maln bewab reccarch site) in
Mosvamblgue, Fathology ituputl was ooeodoed.  The maln omphasls  was

bulng placed oo gormplaon lnbtrodusrtion and evaluablun {progaasns,
summarized o RU Heporel.

Mushi, who confirmed that highlights of rescarch  had  bewsn
compl led, meoblionod Lhat a flabioned mouniloring Lour bad holjead Lo
Ffurther strengthen links betwoen thes 3 separeatae  Institutions
concuerned wilh buan rosoavceh 1o Toanzania,

Trials under the Ministry had shown thal U L6211 cutpertorus
Lyamungu 85 although  there are indications that it iy tung
proforred, TR 216 as boen promobod Lo pro rolocno Lo biag by

vokoine Univoersity of Agriculture. AL Ugols Agrivulbural Contre,
whaere the breeder iz on overseas btraliningy, ne lipes oubperforied
Lhwe raeloasod culblvars, Usole 84 and Eabuanimae. o farm rasoar:h
progeeds watisfactorily but Lhe assistance of the Kb 1o needed Lo
strengthen OFR  in the scouthern highlands. Further toechoical
progress 18 reported elsewhore {soe Appendix bi.

Among . the priaocipal problems confronting the Tanzanian
national programme  are Do{i} restrictions  imposed by plant
guarantine on  introduction otf germplacm, aud {11} the lack of
housing for NP staff in Aruscha, 50 preventing the move o SBoelbarn
whars the "bean buillding” 15 nearing ocaplaebion. Dole  Drogilresns
in overcoming the VFirst obstacle has oo arnhioved Lhivoushs Ll
use  of Miwaleni w3 an open guarantine oltoe dindesr supeivislon  of
the National Plant Quarantine Swervice (NIUD), 50 pormititing  tha
import of materials Trom Ugaoda., Avglatance 1s bolid  given by
thse KPP to HPWYS Lo help establish a bacteriwlogical laborabory i
part of ¢losed quarantine facilitles, A roepardsn bodabhgl Der B

tetiraib it o, Lhes doovsnlogenes F SARUDAL L0 0T v L e e



Pali-shikhulu said that the main achievement as regards the
bean programme in Swaziland had boen the recent establishment  of
a Legumes 8Seotion, under Zodwa Manba. Both equipmenlt and
training needs are now anticipated. Research activities on-
astation (swee Appendix 5} have led to multiplication of swed of
promising lines and also to the initiation of on-farm trials.

Massey remarked that it had been a good year iun Lesotho,
where an expanded range of introduced lines had been tested; some
{including AFBYAN entyies) appsared supsrior to the Pintos, which
agontinue to be maltliplied. On-farm trials are to be extended Lo
mountain sites where the need is acute.

Nlaeya indicated that a full report from Zimbabwe was hold by
Mrs, Olivia Mukoko. Fo 10, prodgress with variuebty  Leoting bl
bawn summarizaed and promising moterials identif iod,

Y. Nabliooal Programme Porbealbn @ Swaziiand

It was AGREED that this was po lopngvr uecosoaly, as a0 iull
report ol the progross made Ly Lhe Uwazilaud programen: {Llee  ouly
programne nol s8¢ suwanarized in previcus S50 Minulus ) hoad sow beon
presentad,

8. Regional Collaborative RKoescarch Sub-projoghs
(L) Flawnolal Buporte frow Malawi

Mkandawire contfirmed that both financial and tuchnilcal
reporbs  had bsen prepared and dispatoebed to the el anal
Uourdinator {by whom they had not yet been received)] on all three
of the established sub-projoects {on drought, [ONF and angular Louf
spol}  with the exception of a technical ruport on BHE. Ib o v
agreed that Dbr. $.K. Mughogho be asked to repurt tae  the soll
fertility working group mecting (Nailrobi, Februavy 1930), through
br. 0.7. EKdje, with & copy to the ClAYT Microbicologist {Dr. J.

Kipa-Nolby. Mulila indicated that & more SO boain i Ye projeaal
Por Lhe exlension of the ocub progect mieghh cxanntder ducluding o
browdiog  aupesclh. T wae NOTED Lhatl Lhe wngular 1eal sl cele

prvsgevl hian Funding For o 8 yonr period, s owis bl Lo sroitib b,
Le L TR CUNF TRMED Eliead, Lhies %,fi‘f;l}g;;;%, Loits 513‘1'V§&;z‘§ sihieiad st Foes
ST R NI I

Disvrecion on denired Tormabts For Planneioal mojesrt., o
pputt Kwalambola' s capericnces, CONCLUDED that ool prodort Goconmgis,
should  In Tature follow the Tormat of  tlor basdpget oreipinally
apprevaed by Lo O Thils sl msiddter Tt wraridest bLos reeer Llinee Pewer b
ol wiponditures againot individand 1y apprssvend i bhew.,

I ITPNIR: prrenonteadl a0 bivdet ool Frowm L J. Oudlibneet, s

ii:
progiroess miule with Lhe nemabtolopy sub-projeol Apgaanlis . Tleis,
wos APDETTRD Foy o e it



{ii) Naw and [evised Proposals

Mushi submitted a new proposal on breoding for resistaunce Lo
beanfly (Appendix ) which, he swid, had recoived Loput from  tho
breader and entomelogist in the CIAT Bean Program  in Colombia.
Discussion lad to the conclusion that this was an important topio
that warranted suapport. The COMMITTEE AGRERD that, provided bhe
third objective was deleted from p.3 of the proposal {bacausw
such work "is currantly o progreass amuong Lhe entomology network),
the sub-projuct would be awarded USh $7, 500 for the first  year,
extendible thereafter if progress was deamed satisfactory by the
50,

Mulila-Mitti then presented a new propousal, on intercroppiag
tAppoendix 8}, Tbhis inspired long duebabe, The conclusions  drawns
ware Lhat ¢ it was useful Lo establish the isportance of heans in
particular cropping systaems and LU was preforable that the  leso
wall-known areas of the SANCC region be tardeted especialbly; it
is  important that the oblectives of the sub-project be sharply
dafined) and that individual NPFP's ke Lafth Lo deolde on moans sl
conducting the local guestiovnoaire. 1t was further agread that
the survey elemsnt of the propuosal snould procecd 20 as to butter
formulule & speeific rosovarch bopza on anbeearoppdng, Lo Lo
appraised by Lhe Worling group on cropplag syostoms. It v
proposad and ACCEPTED by the S0 that the cslling for the survey
be raised to USBD 12,000 for the first year, with the PROVIYO that
such balancw as renalned b the end of thin period bu rofumicd to
the ki, The principle that national funds bo contributed Lo
supplument wxternal support From Lhae REP was alse ACCEDTED, Mr.
Godriray HMithl was unanimously nominated leadesr of this  sub-
project by the 5C.

Following recommzndations made at the Sth 50 and  at the
Entomoiogists Working uroup Meeting subsequentiy, bMulila-Mitid
sabmitted a revised proposal {Appendix 10} on the waphid  sub-
projoect uuder the lesdourship ol Dy, B, Sithanantliam. Noling that
the reviaion now took iuto acoount the dnclusion  of Lavid
Kabungo, in southern Tauzapila, it was AUGREED that Lhe subr-project
be  awarded USD $16,400 for the ssoond yuar, includiog o $ 0 4,dub
1o allow For the tnclusion of Tanzenia plus LUR as contiogeney.

(113} suboproject Atveomibs

Digscusslion Dbopan with Kwalambota who rairteratad  that somwe
kind of agrueemenl was lmportant, bocauns  pullic  Tundys  were
invelved  and that adequate wccountsbrlity was vitul. Frnitte i al
reports From leadors of sub-projects must e explicolt, =zpelling
out clearly against what iLtem expendliture was incuprread, In  the
absence of & formal agresment, thia was  copoclally  wsporbtaont.
BDizcussion conzluded with the roguasc Lhat  BACUAL  pruvieles
guidelines, and a model for future use.  Sykoes confirmuad bthis wan
important from CfUA's polnt of view as well.



10. ¥raining

{i) Proposals for sherxt-term training at ClAY ip 13594,

Two requests from Tanzania were presented by Clemance Mushi,
both from the National Plant Quarantine Station where, 1t was
NOTEDL, support was Justified because this station was hew and o
naad of strenghthening., One reguest was made for a wesk’'s visil
1o ClAT headquarters by the scientist in-charge, presumably Mrs.
EKoshan Abdullab, subject to confirmation by the Dirvcbor of TiRI1.
The second request was Ior a 4 week period of training in
virology tor Miss Grace Olotu.

The H5C AGREED to the principle but RECOMMENDED that the
periods be extendod to ¥-10 days in the case of the head of
guarantine (whose visit it o2 ROTED, should be arranged to b
part of travel also to the western USA at Lhe invitation of Dr.
M.J. SBilbernagel, as indicated by Allen who menticoned the
opportunity for shared travel costs) and for a period of 2 months
for Miss Olotu. Allen was asked to arrange appropriate times.

Francisco Eduardo asked that a graduate from Angola,
Gregorioe Gongolo, be offervd a place Iin tLhe nultidiscipline
course in Spanish at CLAT. This was ACCEPTED and Allen was asked
Lo proased,

The npwved for training Ffor Swazilland Wi thoen diccuseod.
Mushi drew attention to opportunity at CIAT headuyuarters, with
pogsible valuw to Zodwa Mamba, and Mhandawire encoursgoed this.
it was CONCLUDED that a suitable oppertunity be sought for Miss
Mamba  at CLAT. Allen was also reminded of tho nesd to tfiond &
time mutually convenient For Mrs Thandiwe Nluya's trainiug in
microblology at CIAT, as alrsady approved.

(i1) phortoteorm tyalopdod 1o Lho HADCC ropion.

Mulila-Mitti thought there vns a nhed For another course for
technicians., Allen drew attention to the existing plan Lo run &
courss aimed at graduate agronomists/socloceconomists during 1840,
a proposal {Appendix 11} on which was requested at tha 8th 8.
It was proposed that this course he huld in Avusha in the poeriod
21 May-1b June, 1980 and ofiered Lo 1h-2U participants, LU wau
noted  that bthese dates would probably overlap with  Lhe  sweoond
phuase of the HE sid-term reviow.,  Allen asked 1fF bl 85U saw thits
#48 an undezirable contflicl and Sykes replicd Lhat bLhils wias Likoly
Lo e a positlve advantage, in Lhal the course would provide  an
wppartunity  for  inberactivn betweesn Lhe  pagticipanbs  ood Ll
Peat 12ty Loes ol . Kewalaombola pelboerstod this, sbro ol Lhal GATOAR
liked review Loams Lo oonow traloing o action. The  UU 0 rogue: et
tha Wegional Coordinator to motlity SACUAK o bLoo KPP s oo Lt
in review planndog (Nobe 0 Colnd Loanbs approvesd by U ore ERREIT
in Work Flan, Appendix ).

Fe:burning to Lhe prroponed Lol o coeraan, Lleoary e 1L aorne
Vesfila and numbars  were  ANPROVED,  with  portyood pands, Lees g



allocated according to parceived nuad by countrioes, as follows

MW (2), WD{S), ZW (1), M (1}, AN (0}, 12 (4), LU (2) aml ZA (6.
It was turthsr noted that resource persons would include both
national and regiocunal scientists,

Attention was  thoeo drawn by Mhandawies Lo & propos.al
{(Appendix 12) to hold apn aphid identification course at Bunda, as
an  extension to the esisting sub-project  on aphids. Spwciosn
Ldentitication was bLobh lmportant and quite difficull, and thers
wWas  a fwed  for specialist training, using the apecial iab
knowledge f L. A, Autrigue from Burundi. Mhandawlee said  Lhat
the University of Malawl would not charge For laboratory use  and
a toetal cost of UsD 5,000 was all that would be requireda. This
was AUCEPTED.

A reguest was macddae by Mulila-Mittl for o graduats  trainiag
culrse  on bean breediod during 1931, Tl 03 wUPPORTED  the
sUgestion in pripcipiv and requested Lhat a debadled proposnal be
submitted Lo the dith 650, praferably as s Pan Alrica cudrow  Lhat
included a monitoring tour., The coatent should iloclude  saed
hondl Lo andl dabla managamonl,

{111} New appllvatiovns Lor scudemic sobiolarshiee ol the
masbor lwuvel.

The Chairman asked the Regional Coordinator to  remind
mambers of the position, Allen saitd that provision had boan beds
in & recent revision of the BRI badget for one mopre sohwlarulilp ab
the masler’s level, Sinee all scbholars to dauts Lad apted Lo
attend universitieos overseas {USA or Europal rathar that Lo apply
lacally - within the region, Fuwer scholarships could bo wapuaclol
from the available funds,

Ui belng askhed by the Chalrman for nominations, Plunhii ol
forward the name of Mr. Simon Slumpa, the cntomologist  on his
team  based in Arusha, ladicating that he wishod him bo apply Lo
an American University to work on beautly. Mooandawlre  and
Kwalambota each asked why he should pnob apply to o usnlverslty
within the region; Mushi replisd that he believed that host plant
resistance tochnology was superior oubside. Boafore  Jdlhomasn b
further, the Chailrman asked 1§ thors wore obhiar eatndidatbion. S P TP
Pali-ochikhulu said Lhat onde slot should be roaservad for Swozlboeod
{Hote: nominatten Mio, Norman 2. Himelano, Mio in boosn brocding i
thils  wWaw noebsd by Lho comilbtoe @y Joeoidrabite, varbivularly
because no opportunitics For ftraining had beon given Lo Swaci band
by the R previously. HNoting however thal only vno plaoe wao, o
affur, Mushi argoeed foraibly for Lho support of  Llumps, whose

research  proposal  was made avalluble. Mulila-Mictd auppestod
that Slumpa be encouraged to look for opporbunities withio  the
cention,  andl Al ben  sasd thal ontomologinbn weee Torbanan e o
PLoav gt Lher  ARPILS programn: ab OIS s e i cen
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Financial situatbion and Lo Sonnings bho applicalions il wach
candidato,

(iv) ¥Workshops and working meoup;

W

1t was noted that plans procesed woell for the  lagumes  viruas
working group, bo be run Jointly with LITA b Uganda o Jonary
1980 {Appendix 133, HMMesbtings of thae Uropping Lystems  and Dol
Wartility Working Groups, 10 was nobed, were proposod o e e il
inn Nairubl in Febrosry 1990, The COMMLITTELR AGREERED LLL b i
dumportant Lo progesd wibth these, bul L4 BEGILDTREERD LD DILPLEARIRE
at  bthe lack of infurmation on wihabt these working group  tmowbingis
will entall. The Reglonal Coordinstor was also cominded that Ling
Provesdiogys of bLha drought workiog group wero sbl Ll owastend.

Uin beding  ashoed 1 Furbher worhshops wets bt Mooy
proposad that a Workshop on woods wWao importani. oo v anbesd oy
Lhis L0 to  dralfl an approprliabe  propounal, which ahould  wabo
sulitable links with East Africa.

(v} Monjtoring Toeurs

Tha  Chalrman askod o sugfdastions. Allen raptiand Lhe it
Van Africa Monlborisg tour  of Lhie Hagsia Pkt wd wianbara
Tanzania, western Ugandsa and Rwanda  was plannsd to be o hald in
the puriod of 12-21 Novembar, P19bB%, as follow up Lo an inrLintiva
Fiest proposed ol the Uad 50 moeebiog. A oubllline 1o obbeochosd
{Appendiz 14). The  COMMITIE NUOTED  that this  tour relocoed
closely 1o the intercrop sarvey now planned, adding thal 38 was
abviously important to Tunzania. 1t should procecd. Mbhanduwisre
asked that a tour report be presented at the Bth B0,

11, Kguipment needs of paiional propgrammes

The Chairman asked the Regicnal Coordinator 1o start. e
hagan by drawing Lhe atteation of wembers o Lhe suanmary jo hilo
ronert {Appendix 51 that shows that all ordevs aes ST WU TR
What further items are requirod @ Muashi said that  the  Tanugasoia
programucs peeds o woistors metre, a rhobooocopior wnd an doecbeia
Lypowrliter,  Alion roiutoreed ohiz Ly polntiog out bhat e o
ot housing For  Lhe NP prevented Lthelr move Lo Arwsbio,  wWihaors
access  was  available to zuch equipnent.  There was o feesd Tor

sweais duplication of ofPieg aguipnent o Tho inderim, i bambota
reminded bthe DU Clasl one of Lhe Bey rmolen of Pl B v Lo
strengthen NP : shirhs LR W el T T Wit 5 ozt vt srch
Tastrongthoning”. Bub thorwe, way  be  pwmpdbcations for Lhirsi

mad bt Wrra 0 AGREED TO PLACE UN KECHIHND Ll wmes b NPT fos
not  have adeguale resources with wiilel Lo mosL o pormad RIPTFE LR AN 197
cotih {whiich Gannol. he  addroessod properity lry tige- B

Buapplaementary bllalural support is urgentiy tweded, Mot batraina

conts reprosent a potentisl deailo on Lhe vregional sybom,
U A ETRR EUES PSS LS FY TR N e T ‘ < i1

( Lhiresuh Ll ol i tandrovier  sparens, Tl B R O N TS T35 T
albtimelers  for Angols {oee AU S CLbD 20 Mot ) vt thadr b
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Mittl reiterated the Jambian need for an altimetwr and a  soeod
gtore. It was agreed that the exact jceds iInvolvoed o the
establishment of an swed store at Moekera would be delermined
during thae RC's visit early in 1990,

Fali-shikhulu askoed the HKoegional Ooordinator to stk
gpacifications for the following iboms reguirod by Swazilaund @ oa
bulik threshar, one precision balancg, a seed drisr, ¥ altimstors

and 2 knapsack spravors. Amang  said  that Mozanbigue also
requasted 2 altimeters, and Francisco Eduarde added that
Ermalinda €. requires culture media (FDAY. Massuy reaffirmed

that he would send specifications of the thresher and seed drier
Lesotho reguires.,

12. Africa Bean Prize @ nominat.ions for 1489

Thea LChairman asked the Regional Coordinator to  give tha
position, Allen remindoed membors that thoe nominee  put  forward
from the SALBUC region in 18988 had been Mr. Epimaki Koiooangs,
whose name  could go forward sosin 1f that was ithe SU0C's  wish,
Mikandawire asked that Dr. 0.7, Edje's name again be put  forwvard,
in recognonition ©f his contribution to the NP in Malawil, and
Mushil proposed alsc the nama of Ma. Betty Gondwes from Tancuania,

13, Election of Chairman and vonue ifor Sth 5O

1t was noted that awong the SANC countrievs only Angola  and
Lesotho had pot hoestsd an U meebing. Francisoo BEduasdo sald he
thought 1L way promature Lo sulect Angola. Masoru  4YWas  dusly
sulocted. '

On vonsidering  timlog, the Reglonal Coordisator  ashed  0Ff
members still wanted to hold two meelings a  ywar. Kwalambola
said  that much use was made of the BC Minutws in  BADCC wherein
thay are regarded as a valuable document @ it was  impurtant  to

cunbinue  meoeling  twWwice. Allwn addod  thal 1A had Lot
clreulating the Minubes more widely also  amoup  Lhe door
community from whom appreciation had beon  reecived, vkas

sugyestad that the dth 8¢ be tiwed to allow an obseiver from the
mid-term review to attend @ this would give usetul eiposure to
ithe  workings of the U3€, as well as an opportunity Lo moeel R
loadars. Yhis was warmly ACCRDTED. It was proposed and  agreod
that the HLh BC be held over 4 days in early March, pagu
(tentatively A4-7th) with a Ffiald vigit inoluded in the apgonds.

Wiith regard to Chairmanship, Kwalambota noted Lhat the DO
wasg  now  Coul  of stap’ with chalremsn in relalbion ey oo bingg
countyy, apnd thus contrary Lo Lhe 5O guidalioes. Allon saild wiiat
Lhe U had recognised this had happenocd acordoestatlly bul Lhatd
memibers had coms to realise this was useful, becausa chalrmen "at
homs’ wara often subldect to other pressures. 1t wasn AGkERED  Lhat
thore was no reasecua Lo adjust to briog back  chadrtmarabip doto
Piitae: wWitlh westites, Mion dosbaes Mol war, hese Ty oot o HEIS Bis i
atiid rmaar of Lhes DO



14. Any other business
The Chairman asked 11 members had items for discusslion.

{i1) Allen brought to ths-aotention of woembors o notico  Frow
the Boclal SBclence Research Councll advertising  opporlunities,
and this noticeg was given to Kwalambota Yor DACCALL

{111 Kwalambota asked to record Lhe need for clearer
prasentation of the RP budget position ip future S8C mewbings,
Allen nobed this. )

{1i4) Mulila-Mitti put forward an application from Mr.
Martin HMbews to attend the Bean Iunprovement Cooperabive [(B1O)

mecsbing to be held in Canada shortly. Fhis was discusoed. tL
was recognized that the development of international Dinkages, &
wibth the BIU, was valuable, bul 1t was alwo noted that M. Mbews

hiad only just returned Lo Zambia from the USA whaore he had baeen
on training. The request was REJECTED by thw 3O

{iv) HMushi raisad bLhe insuce of "oub-of pockal”  wapunoen.
Are rates used by the PP in accord with SACCAR 7 How ware Lhey
sat 7 Allen said that the rate of USD 10/day had boeen set at the
first S0 moeting of {the Eastoarn Africa programmes in Addis  Ababa
in 1884, in recognitiog of the need that participants have &
tittle extrs cash in hand durin. cetinss at which Ftall board was
paid. Allen addad that CIAT had recogsizad  the naod Lo
standardisze  snbitloemants  zorods Ly programmen o Afvica, ard
this was now normal practice. Kvtalambota encouraged tha ase  of

the UN rate of per diem, then 'fending for vourselt’., This was
an Inturnationally accoplued rate and gave grooalor Fresaadom Lo the
individual, Much debate followsd. Vuali-Shikhula  raised  an

cbisction to the adoption of the UN rate : visitors toe a oountry
are often guests of government, and leaving pecple to fend for
themselvas’' can pose a security, risk. ‘The BU AGHEED that CLAT
and HAUCAR be asked to draft recommendatbions.

Tho meeting was closed at 11,00 a.m on 10th OUvbobor, Ulmsre
being no further business.
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BACKGROUNB

Beans are extensively grown in the Southern Africa Development
coordination Conference (SADCC) Region by both small and large
scala farming sectors.

Large scale producers tené to sell their crops soon after harvest
to central marketing institutions who are equipped with methyl
bromide or phosphine to fumigate the crop as 1t enters storago.
However, small farmers often want to try and store relatively
amall) amounts of beans as a useful protein supplement to thair
mwainly cereal or root crop diets from season to season. ‘The
erop then falls at risk to attack from the bean woeevils
Acanthoscelides obtectus and Zabrotes gubfasciotus, which leads
farmers to store smaller guantities than their famnillien coan
putritionally bhenefit from. This, added to the Jdamagn to the
quantites stored, represents an area Where research could potent-
ially Qirectly contribute to improvements of houscheld looad
sacurity amongst the rural poor,

While the bruchids 2. subfasciatus and A. obhtectus are
undoubtedly cconomic peuts ol hean production in DaDCT, au thoey
are world wide, little is known 2Ff the seriousness of this
detractor from food security 1n SADCC. Like other cconomically
impeortant bruchids (Calleosebruchus spp.) Z. subfasciatus and
A. chtectus can reproduce both in the fileld grop while the seeds
are still enclosed i1n the pods, and during storage. This study
will set out to establish the ecology, specics composition,
distribution and upecies interactions (competition) as well as
levels of infield and storage infestatlons., The need for this
information has already beepn established through an intensive
literature review in relation to the SADCC Region. Bespite the
ahsence of guantitative agssesaments thoere are soveral indicators
ol significant economic losses by small farmers. It is also
1ikely that field infestation levels will be significant .,
frequently, what appear to be whoulsome seeds i the point o
threshing contain the developing larvae which guickly multiply in
storage.

The ability of bruchids to undergo many generatlons on a
single secd source, until the food 1s exhausted, 1s well known
and consedquent laevels ot damage are well documented in arcan
other than SADCC,

Despite the prevalling situacion in SADCC that large lovnosos
and short storage periods cause a major constraint Lo the avail-
ability of legumes for consumption, methods of pest control and
atfective storuge have bean slow to emerge, Caswall (1Ja68)
showed that traditional maethods ot storage on untreated cowpcas
and beans has little ceffect on losses (Taylor 1981). shiel ling
and fumigation are the technically effective solutions prescntly
available hut the storage structures in use, dangers to opoeratars
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of using phosphine and tho potential for developmont of roeslistanos
militate agalinst this with Smei. lar.ios. Fretd Intestaclons

alzo tend to be hich, often borause of the proxiaity of stores to
crops, as lag been shown with Coltor obrucing macuialus in Higozsia,

Vegetable olls have been teo ol and found offective as
protectants of grain lojumers, for inctonco, palm oil, coconat
cil, cottonsead, qroundnut, sesame, cacstor, rapeseed and mustanrd
01 ls, This is widesproad proactics in Toatin Anerica, Nigeria and
india where about. & mi por Rilogramame ol otored seoed, but io
not, as far az can bo ascertzined, used in the SADCC Reglion.,
Laboratory and on farm trials are therefore needed to tont,
demonstrate and extend thiz technology it is t o odvantage,

Recausce of the importance of cost effective bruchid aontrol
for swall scale [narmers, work ot CLAT rn conoentratvrineg o
producing consumer accoeptable varioties with bruchid rescistince.
Sources of resistance have been identified and samples of now
germplasn, ey arcelin protein beans, will shortly be available
for collaborative resting.

LITHEAGES AND CCOLLABNRATION

Bruchid entomolagy and benn storagqoe have the potontial for hiah
significance Ipn improving feood security in SADCO™ whare amel)
scale farmers facoe cosmon problems which rescarch intormsarion,
trchnologicos and rocommendations can assist in remnoving.

This regicnal sub-project will be a cellaborative under-
taking linking tho dniversity eof Zimbabwe, Sokoine University,
Tanrania and national bean prograsmes of Somalia, Tooazania and
Zimbabuwe, Rolationships with entomologicts in the LADCC rmegion
through the SADCC/CIAYT entomologist will be developed for the
collection of bean bruchids for biological and ecological studies
on geographic strains oo the ditterent sposjes,

An important aspeat of this work witl be the iomuation or o
network of rescarchers collabovating on difiorenl aopeoots ol
bruichid research and oontrol, A particular aspect here would
pe the developwment and implensntatlion of sonoe standardioed
mnocthijodelegy in addition to which the exchange of Jocal germplas
would be a hencefilt.

The instltutional Iinkages in this proposed cooperative
GO TABIRE 12
programme aro:
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pr Martha Quentin Sokoine University, Tanzania
Dr Susan Nchimbi
Mr Simon Siumpa Tanzania Agric Research
Organisation
(Taro -~ Arusha)
Mr Mohamed Handulle Minletry of Agricul ture, Somalia
ATH

The aim of this proiect is to obtain a detailcd knowvledge of
bean bruchid biology and ecoclogy with which to improve bean
storage efficiency amongst small farmers, thereby enhancing thelr
nutritional status and food security.

QIUTECTIVES

1. To identify and evaluate the r~onstraints to efficient hean
storage faced by small scale farmers in SADRCC.

2, To agsscss crop losses incurred by small farmers through use or
traditional bean storage.

3. To assess levels of infestation and species composition and
species distribution.

4, To investigate interspecies interactions (competition),
reproductive and competitvive abllities of Zabrotes
subfasciatus and Acathosgelides obtegtus under controlled
enviromaents,

5, To study in detail, the comparative biology of geographically
distinct styrains of A. obhtectus and 7. subfasciatug from
varying agroecological zonos.

6. To determine the infestaticn and damage levels in bruchid
resistance nursaeriaes established by collaborators, vie Zisbabwe,
Tanzania and Somalia.

7.

To screcen Phaseolus germplasm trom CLAT, national and regional
programucs and brudchid resistance nurserios,

To davelop and avaluate simple and cost affective bean storage
technologles for use by swalt scale farmers.

{1} to detormine the cflect of post harveot deyving beloroe
threshing {optimon hrashing time),

e PP e vt A 0 g e g



(11) to investigate the efficacy of auilide oils as graln
legume protectants 1n lahoratory nd then on-Tavm trisls,

{(iii) to cvaluate the efficacy of aitorsative pest control
strategios auwrl an the admivtors of aoh, sorpbive dusts
and plant products saeeh a0 Deos, oo graln bogune
protectanti,

ANTICIPATED RESULYS AND BENEFICTARIES

This sproject will represent the fivst corcerted bruchid rescarch
cffort in the SADCC Region of which the main anticipated outputs
would be: '

formalised links between bruchid specialists in SaDCC,
accumililaton of knowvledge on the biology, ccology and
distribution of the two prevalent species of bean bruchid
prevalent in bean storage systons in the Region and their
constraint s, Tha project would nrovide data on thoe
afficiency of a selection of control weasures, and would
facillitate the transfer of rasoarch results to oxtension
practitionaers while daelibaratoly satting out to strongthon
the SALCC researcher and researchiextensilon linkagas, Thusn
beneflciaries would include snall scale farmers, oxbtonsion
practitionsrs and resecachers in 8ADCC. It is envisaged that
saicentifiao publications would wuncue, and that further
rasgarch avenues wouls be ldsntitied in the bean par
production systons, A network of pean hruachid workers
would be astabl lshed in the Eoglon.

METHODOTAGY
uhiective 1L

To identity and evaluate the constraints to erticient buan storage
raced by small scale tarwers in BADOC, This diagnostio objeciive
will e acoonnd ished threoush rapid appraisal rechniogass i1 wmeior
Lean growing arzas in the respective countrices of thoe collabor-
ators. A gquestionnaire/checklist will be dovised to ascertain
awall farmor bean storage methods, pecticlde use, post control
measures, quantity ol besns stered for consumption and for sale,
length of stovage, Laomars' perceptions of storage problems, oto.
a4 full survey is not provosed duc be hich ceosts and loglacical
constraints.

ohijective 2
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traditional bean storage. Some of the farmers selected from
Obijective 1 would be used to undertake loos assassment studies.
Samples will bhe collected regularly Throuqgnout the normal storage
period and will be assessed for dimage, velant loss and the
insect pest spectrum as well as changes in infesztation with tine.

Obidcctive 3

To assess levels of infestation and species composition in the
maturing crop and in storaco, Collootions of boeanas will o made
from farmers in the several different agroecological zone:s.
tollections of beans will be made from farmers in differant
agroecological zones which will then be incubated in the laboratory
to enable the speciaes contained therein to be ideutified. in

vimbabwe, the Department of Agricultural Technical and Bxtension
scrvices ({(Agritex) and the national bean breoder wlll asusist in

the collaegtion in represcentative areas, Collaborators in their
respective countries may adopt a similar approach. For o worge

complete picture on species distribution cntomologists in othor
SADCC countries would be approached to make collections of hoang
and insects therein and subait them to the Department of Crop
Science, University of Zimbabwe, for identitication. The
suceess of thin 'postal survey' would depend on the responses of
the national programues and entomologlists in the region.

Obhjentive 4 .

To investigate interspecles interactions {(competition) repro-
ductive and competitive abilities of Z. subfasciatus and

A, Ohtectus. The competitive outcome and competitive abilities
of the two bruchids would be determined using the replacement
serics approach. This design ¢quantifies competitive interactions
arnd enables the prediction cf the competitive outcome to be made
after a single generation, The effect of species intevactions/
competitive on bilological parameters such as oviposition and
development will be determincd.

Obiective 5

Te stucddy in detail, the comparative biology of geographically
distinct strains of A, ohtoctus and 7. subfasciatits from varying
agroaecological zonos. The bruchids collected from different
geographical areas and SADCC region will be bred under laboratory
conditions, These cultures will provide insects for the bhio-
logical studies at controlled temwperatures of 20Y, 25° and 309C.
Parameters to be meanured will include adolt longevity, rates of
reproduction, oviposition peviods, oegag hatel, incuboabion poriad,
dovelopment tine and survival for strains under different temper-
ature conditions. The studices in objectives 4 and % witi enable
a better undorstanding of bruchid ecology and distribution in
SADCC, :



Cbiective &

To deterwine the infestation and damage levels in bruchid resist-
ance mirserios cstabklishedt by colloborators viz Zimbahve, Tansonia
and Somalia. CTATL will provide bruchid vesistant germplasm
{eq arcelin protein) which the national hean rescarch programnmes
will plant, monage and ovaiuate 1o adaptabil ity and agronomic
Phitd?ﬁ@?l“?ihu. After pod initiation plots will be sanpled
reqularly fovr bruchids usiing elther swoep nots or D=vac sanplers
(1f available Lo collaborators) to assess population flevels,
Further samples of pods will ke taken itwo or threo tiues during
field drying to ausess damane and infestation, Vinally, 'hidaes!
infestation will be assegsed by incubation of seeds ad asscssnents
of damage nade.

Ohjective 7

To screen Phaseoivus gevmnlasm from CIAT, nuational and regional
nrog”amg g oand bruchid resistance nurseries. CIAT wevelopuocd
s iiﬂdu}u{flau wilt b used to aovecn goreaplacie from sove ra)

sources in the SA0CC Reglon Lor hruchid raesistance, os will che

resistant nurseries, Co~operators wilil undcrtake their oun
sUrcening programmes, while bean gersplasw {rom ocheor nat fonad

programmes will Lo cvaluated at the University of Zimbabue, The
use of standardised methods will enuble the direct comparison of
resalts across vhe Roeglon, and with CTAT, Variations botueen

results can then be attributed to diftercnces butweon geographioc
straing, for ilnstance African as opposced ro Latin Americnn.

Obhjactivae 8

o develop and avaluate simpla and cont of feotive boan atorage
technologices {2y use by swall soala farmoer::,

The studies above would lead into the evaluation af cimple
netheods/products For pruchid control. The obdecotivoas will be
achieved through a sceries of controlled and demi-contrel led
cxperiments in the Laboratory and on Pfarm:.

Alternate strategics for pest control nuoh ac the use of edible
0ils and natural substances will bhe investigatod for ~fficacy

coonomnie culitabiliby tor use by rwall seale farmees, ERITRTE
wiiah qualify from the laborntory tests will then go forward Lo
wn-farm tviata, The admixture of edible olls i widely practined
in other parts of the vorld pbut secens to bae largely unkooun in
tha SADCC Reglion. Thus, 1f it works technically, conaiderable

affort will rollow in demonstration and oxtencsion, throuagh the
appropriate extencion agoocios in the ecoilaborators countrien,
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COMPOSI'TIONS AND FUNCTIONS OF STEERTNG COMMITTEES FOR
LOBADCCTS REGIONAL RESEARCIH PROCGRAMMSES AND PROJECTS

A.  Composition

Steaering Committees for SADCC's Regional Rescarch
Progrowmes and Projects ghall comprise the rfollowing

members -

1. Sclentists working as National Commodity Coordinalors
{one per country, a total of 9)

2. he Toum Loader of the Regional Progrisses/Projoect
{(Gecretary of Lhe Commitibea),

i, Representative of Donors

4, Representativo of SGACOAR

5. In attendance: Regional staff of proyramme/project

6. Chailimanship of the Commlltec: Hatlonal Coordinator

Yoy the counlry 1n which moeting is being hield.

B runctions

. Mo receive reports of the regional programme/project

doo Ta oplan, appyove amd guide rescoveh and training
activities of the Hoeglonal Progranmue/projoct.

3.0 Mo receive reports of netional programmmers vis a vi
Fhe reagiona] programie/projoct,
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6. To act as the lasic organisational units for all
matters related to the implemontation of the reqgiloual

programme/projoct,

Frequency-of Meebrinoas

s

The Cowmittes shall moet at least two times a year during
the {irst half to minotor progress of commodity in the
field and during the second half to assess success and
to plan research activities, oxchangsr of germplasm, cke

for Lhe following season,
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APPENDIX 8

GENETICS OF RESISTANCE TO BEANFLY (Ophiveyia spp.)
AND DEVELOPMENT OF APPROPRIATE BREEDING
METHODCLOGY FOR RESISTANCE TO BEANFLY

g2l
By : €.S. Mushi, PhD 12

Lyamungu Research Institute-Moshi-Tanzania 22 SEI. 1993

BACKGROUND

In Africa, beanflies Uphiemvia app. (Dipters : Agromyzidae)
are the most important insect pests of the common bean (Fhaseolus
psedgadicdy Ly, Yield losses of more than 50 percent have been
attributed to beanfly in Burundi (Autrique, 1985). In 1836 this
pest was recorded in Tanzania where it bored through bean stems
and caused +total crop loss {Wallace, 1938). At the same time
losses of H0% were recorded in snap beans in the Usambara
mountains in Tanzania in January 1938, in some <cases causing
total loss {(Walker, 1960}). Karel and Matee {1988}, recorded seed
vield losses of 33 percent in Morogoro ~Tanzania. In Njioero,
Rongal, Sabukia, and Nairebi in Kenya, up to 100% infestation
has bean recordcd iu beans {(Wallace, 1838},

All three dpiromyia spp, viy + ¥. phaseali, . =spenceredla
and Y. cenirozepatsy have been reported to occur in Africa. In
Zambia, these species have been identified at the rates of 8, 88
and 4% respectively (1985-1986 Annual Rpt.}). A study of

ococcurrenca and distribution of zspecies of beanfly in Kenya showed
Y. mpencerella to occur in all sampled plants, associated with
thae former species. &. cenirvzenatisz was not observed (Muigal
and Pere, 1588). In Tanzania, . phaseoll and &. spencerella
have been reported to occur but the later appears te predominate
{Ampofo, 1888}, Lays and Autrique (1887) reported that all three
species occur in Burundi.

Beanfly attack bean seedlings as soon as the cotyledon
appear until flowering. The damage caused by the adult fly is
considered insignificant {(Rogers, 1980). Major damage is caused
by the larvae. Area surrounding the pupa rots, dries up, and
frequently cracks. The presence of the pest to detect the
yellowing of the leaves, and the seedling becomes stunted, wilts,
and frequently dies. In mature plants the attack is confined
mostly to the petioles. When thsse are cut open, the inner
pertions in tunnelled and the tissue is partially decayed (Otanes
& Quesales, 1918). This means that serious damage is caused
only when plants are young. If the attack is severe, leaf
wilting may also occur in older plants.

Several control methods have bean reported in literature
including cultural {Wallace, 1939; Floor et al., 1984},
biological (Rogers, 1974; Abul-Nasr ot al., chemical (Mate and



Karel, 1883; Jones, 1885; Abul - Nasr et al., 1988; Mobte, 1883,
El-Nahal and Assem, 1870; Autrigue et al., 1886 ...), and plant
resistance.

Several studies have been conducted on the resistance of
beans and other legumes to {. phasealdl, In Melkassa, Ethiopia,
of +the 177 beasn lines evaluated for their resistance +o ths
beanfly, only five lines showed no symptoms of attack nor pupal
populations {(Abate, 1483). In 1997 and 1878 at the Asian
Vegetable Research and Development Center {(AVRD(O) in Taiwan, 370
bean aocessions  from CIAT were soreened for resistance to  the
beanfly. Based on il number of insects/plant and the percentage
of damaged plants, 495 accessions showed low to moderate levels of

resistance. When these accessions were evaluated in  identical
Form for the second time, only eight showed moderate levels of
resistance. To confirm their resistance, seven out of the eight

accessions, together with two susceptible checks, were planted in
a replicated trial in autumn 13789, Two accessions, G 05478 (.
algar i) and G 35023 (¢, coccireous), showed a slgnificantly
lower attack than the susceptible checks (CIAT, 1983). Bcreening
work done in Morogoro, Tanzania in 1983 +to 1885 showed low
resistance teo . phasrenia in the following lines @ A 489, A 429,
BAT 1570, TMO 118, BAT 1500, A 478 and TMO 101 {(Karel et al.,
1883, 1984, 1985). However, no work is reported todate on the
confirmation of resistance in these lines. In Chipata, Zambia,
T™O 110, TMO 78, THMC 101 and & 5478 had good grain yield which
was attributed ta resictance to heanfly found in those lines,

Literature above idindicated +that the initial stage of
breeding for resistance has commenced with success in identifying
some  lines with resistance. While the screening work is  in
process, lines proved to have some resistance should be utilised
to transfer the resistance - genes into our adapted varietises and
“candivars”, Beforeé such process is effected, the inheritance of
resistance need to be establish which will then determine the
kEind of breeding procedure to follow in develeoping beanfly

resistant varieties. Therefore, the objectives of this proposal
are Lo
{1) Study inheritance of resistance +to beanfly Ophiomyvae

spp. and the type of gene action coding resistance.

(2} IDevelop an appropriate breeding methodology for
developing beanfly resistance varieties.

{3} Continue screening for new resources of resistant in the
lonal  landraces, introductions and in &, podventhur  and

Fo PR PR
P slade il DEIEEL

{The latter two speciss of Phaseolus, have been claimed
to  have genes of resistance Yo d.  phasealls {Sohmit
Raudoin, 188773,



EXPECTED IMPACT

Un the completion of the project, the genetics of resistance
to beanfly will be known, an appropriate breeding method will be
developed and more scurces of resistance will be available.
Therefore, National Bean Programmes in the region will be able to
develop beanfly resistant cultivars.

METHODS

The project is proposed to be conducted in three parts.
PART I :
Experiment 1

To study the inheritance of resistance to beanfly.

Materials and Methods @ The pareunt - offspring regression method
will be used to study heritability of resistance to beanfly.
Crosses will be made between the resistant lines and susceptible
adapted cultivars/elite lines. The Fi's will be advanced to F2Z
and F3. Tha FZ and F3 seeds will be used in the inheritance
study. MNumber of replications, stiss and seasons will depend on
the availability of saed. However, planting will be done when
the population of beanfly is high and at sites known to have high
incidencea.

Data on the number of larvae, number of black pupae (&.
rpencerelia), leaf puncture, number of wvellowing/dying plants,
and grain vield will bhe collected.

Experiment 2.:

To study the type of gene action (s) coding for beanfly
resistance.

Materials and Methods : The North Carolina Design III will be
employved in this study. The sources o¢of resistance will be
crosged to susceptible lines, and Fl's advanced to FZ2 population.
The material for estimation of genetic parameters will be
produced by back crossing randomly selected F2 individuals (using
as males) to each of the original parents (used as females).
Each set of the test material will be planted in RCB design and
replicated several times depending on the seed availability.

Data to be collected is as in Experiment 1.

PART 11

The breeding method to develop resistant cultivars will be
depend wvery much on the results obtained in the two exporiments

above. S0 the details of developing appropriate breeding
procedure will come later,

[



PART LLI

In cellaboration with other sc¢ientists in the region, CIAT.
Taiwan and Belgium, new sources of resistance from introduced
materials, landraces, and germplasm of 2. olvanithus  and .
ncrnecus will be identified.



PROPOSED PROGRAM OF ACTIVITIES FOR THE 1®% TWO YRARS

YEAR
1

SEASON

Jan - March

April - June

June - October

Nov. —- Dec.

Jan. - March

April - June

June - October

ACTIVITY

Make crosses for both
experiments using pot plants

(1)

{(2)

(1)

(1)

(2)

Verification of F
crosses and seed increase
to get ?2 sead under

full protection

Collect local landraces

Advance F, materials
te Fg and multiply
saead.

Continue screening
germplasm for new sources
of resistance.

Collect locml landraces

Make more crosses using
pot plants

Plant trials

(1)

(2)

(13

(2)
(3)

Verification of F
crosses and multiply
seeds .

Collect loecal landraces

Advance materials from
FZ to F@

Plant trials

Continue screening
germplagm for new sources
of resistance,

¢

PLACE

Lyamungu

Miwaleni

N. and &.
Tanzania

Miwaleni

Selian

W. Tanzania
Neighbouring
countries,
Lyamungu

8. Tanzania,
dambia and
Malawi

Miwaleni

Morogoro
Region

Miwaleni

N. Tanzania



PROPOSED BUDGET FOR THE 18% TWO YRARS

Plastic pots .. ... (1000 ) . L L e e e e 3,300.00
Labelas & tags . ... i it e e cm e e e e 500.00
Crosaing kite (D) ... e 50.00
Harvesting materials/ processing ... . m e eecnnennan H00.00
Nylon mesh (B00m) ... . ittt it it e st ananananns 2,000.00
Plastic sheet .. ... ... i i i it e eaannn 500.00
Benohes . i e e e et m e 1,006,090
= T oL T 3,000.00
Travelling (Local) . ... ... i i it 2,000.00
Chemicals for field protection ... ... i tcneeneenn 500,00
Irrigation and miscellaneous ..... e et it n e 1,8560.00

Total ......... ;gtaggjsg
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TrTor: SRUCE TR SURPSGORCE 0 INTHROPT TNG OF AN
RUTHORS . K. KANDONGA, oA, MITTI, J.C. MUSANYA: AGRONOMISLS
MSEKERA RECION RESEARCH STATION,
B.O. BOX 510089, CHIPATR, ZAMBIA.

BATIONALE: Increasing Food production in Africa reguires putting more
tand intoe production and ralsing yields. The central
problem is that both increasingly require material inputs
other than those locally available or toc expensive for
the farmer. Assuming that much can be done without these
inputs im against all agricultural experience. An
important challenge for wmgricultural research in Africa is
to determine the most jthat can be done with the fewest
external inputs. iy

i

LN

A small holder Farmer, g ho produces the bulk of the food
crop in the region idlunable to cultivate more than a
small fraction of their @and at the most appropriate time
because of the low capadity of draft animals and hand hoe.
Consequently, the bulki of the crops are established at
suboptimal times. Mixed cropping, then reduces the need
for - time consuming weeding operations. Apart from the
labour use issues, mixel-cropping generally might lead to
a technically greater u%e of environmental resources than
single crops. :

f.
In the SADCC countries,& 28 .in the rest of the tropical
agriculture, intercropping is the predominant ~ cropping
- -~ - -gystem. 1t is practicpd traditionally by the resourse
1 poori- TArmeY; who produes the bulk of the food crop and’
cee e - - WL probably remaln_sopffor many yvears to come. Dum ta -
I the fast rise of populaflion growth and limited farm-land.
expansion, higher crapggpxoductivity per unit area has
become inportant and si intercropping becomes inportant

for largewscale agricultgxal producers as well. -

r
ntercropping with a legume has
| advantages such as higher grain
yields, greater land ugh.effeciency per unit ared, and
improvement of so0il fe 1lity through the addition of

nitregen by fixation %ﬁd’excretian from the component
legume. W :
L

¥

It 18 concensus that
established and speculat

i3 .

Malze is the staple fo$d crop of the SADCC countries.
Farmers  have tra&iticé:lly produced the maize under
various intercropping sgstems with other crops, notably
pulses. Beans are probgbly the predominant of the pulses
that are grown with maize. A good example could be -
Malawli, where 94% of al¥ cultivated hectarage was sown to
mixture of crops and that 9%% of all pulse production was
in various forms of intervropping.

¥
[}
5
L1
Fan

L}

—
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Intesenaer iy s the samglvaneons growing of two or more
cropa; in the same field ar the same time. This envolves
intenasification in both spacs and time {Sanchez, 1976).

Studies on this topi¢ indicate that intercropping with
legunes  can be hoacficial or detrimental, depending  on
the nitrogen~fixing capacity of the legume, the degree of
compatibility or com w*jtiaﬁ between species, the manner
of planting - whether iat the same time or velay
intercropped  and the fertility level of the =soil.
Competition for light infintercrop among species can be
minimized by sound cholces wf crop combinations, time of
pldntlng, planting densi?v and row arrangement. Much
less is known about relatlon ships below the ground,
although a consensus exi$ts that competition for water
and . nutrients is mordfrequent and  severe than
competition for light tﬁall, 1974; Trenbath, 1974}.
Agronomic experience al4e indicates, that water and
nutrients are generaldy more limiting than solay
radiation in the troplies. ¥’

Very 1little is known aboE root development when two or
mOYE -~CYops are grown tog her. Nelliah et ah., (1974}
ebserved that roots of cqponuts, cacas, cianamom, and
peneaple in mixed intercr@ping systems of Southern India
ocoupy  different soil vcggmes. Studies with c¢rops and
weeds {Pavliychenks, 19378, show that parts of the root
systems of different species tend to mutually avoid each
other; particularly at iﬁyer depths, but that they do
intermingles close to  the surface. Trenbath (1974)
mantiens that such stratgzécation of root systems may be
an  expression of root avi@ddance, which forces the . root
system that develops iateﬁ*%o reach greater soll  depths.
The poessibility of horizgntai ar vertical root system
stratification suggestag?ﬁthat this may be ancther
fundamental advantage of Untercropping. With roots at
different soil layers, iwater and nutrient uptake may
increase in relation to sé%gie crop stands. Earlier work
in  Illinois (Kurtz et 4., 1947, 1952; pray, 1954)
suggested that, when wafiar and mobile nutrients such as
nitrate or sulphate aresdresent in sufficient amounts
conpetition between root ggstems will be minimal; but if
these olements are limiting, competition for them will be
strong. Trouse {1975} %gyo?te& that corn and soybean
roots developed freely fdgar each ather in wellwaerated
soil sufficiently providedi with water and nutrients; but
when the so0il was compagted, the roob systems became
restricted and competitioﬁ-was intense.

Using varieties of widely different plant types c<an
affect the product1v1ﬁy~ of intercropped systems.
Climbing—type Dbeans are thought to be more productive
than bush~type beans at low fertility levels. At a high
fertility level, on the bther hand, bush beans are
thought to be superior toiclimbing beans, perhaps because
the former compete less with corn (Francis et ah; 19765,

-

< vy

EETEE B3
g R

att

PR

e me g s iy sy
n

ey



OBJECTIVES:

Unfartunately, croup varieties have Lracitionally  beey
brod and selected {or single stands. Preeding programs
aimed specifically at developing improved varleties for
intercropping have not been started in  this part of
Africas The specific ‘objectives of such pregrams  could
be as follows: more erect leaf habits of tall crops to
reduacs competition, | earlier  maturity, photoperiod
insensitivity, and flexibility at responding to different
plant densities. Sugh a programme could have a mainr
impact in  improving the productivity of intercropped
systems. L .

The foregoing, theref&&ét clearly leaves the intercro-
pping researcher guite lincomfortable. How much N ferti=-
lizer level would be-effecient and economic for the
system taking into cansideration the behavicur of the
iwgume component Cohid yields be further increased by
mixing species with different tolerances to a Limiting
factor? And  Jjust ho ’much does intercropping decrease
the labour peak demand, . increase farm income and inprove
the nutritional diet oﬁﬁghe farm family?

These questions cannot:be answered by extrapolating our
knowledge on p uduct‘,ﬁ of single <rops. The Inter
actions when two or mag, aAcrops are grown simultanecusly

are fundamental enough.{. The answers might be obtained by
carrying out a net wor

.of research within the region on
the asystem in quenti&n.u

1

Within the SADCC regilgn bean-maize intercrop is grown
under diverse ecologigé,. though exists quite a few
relatively comparable e Qlcgie&. Therefore, a network,
of - studies designed tc ‘Obtain broadbased information on
the system is long BPverdue. The imformation would
include compatibility fof different bean genetypes with
maize, planting geomezry of bean in the system, optimal
N  levels, decrease in:‘labour demand, increase of farm
ingome, and nutrition Ey'utlliszng the underlying biotic
{weeds, pests, diseases are "biclogically" suppressed)
potential of such & m;x:q B,

wo.
N
.r, PN

The network study would have the following objectives:
(1} 7To evaluate beaﬁiand maize genotypes sux#table for
intercropping in the region.
e
ii}  To determine optifal fertilizer (N) rates for a
maize bean intercrop.
iii} To assess guitable planting positions of beans

relative to maizet
iv) To ASSESS second@EYQbénefits dexived from utilisdag

the underlying biétic environment of intercrop.
g

)
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BENIFICTARIES : The  SADCC/CLAT Maize=bean regional sub-project proposes
to seek meduim and long term solutions to maximizing the
production effeciency of "under—-valued" maize =~ beans
intercrop. This will be achieved by coming out with a
racomnendation packaqge on comparahle genotypes,
fertilizer (N) rates, and planting positions of a legume
rzlative to the Maire, The recommadation package should
be appropriate to the resource poor small holder farmer,
who is unable to maké the jump to high input and more
risky socle c<orop production in the fore-seable futuve.
It would also be posfible guantitative and gulitative
intercropping benefifs. | and, finally, the project
would help in 1n§anpmﬁy1ng future heights of research
regarding the systenm.jj.. -

WORKPLAM. 1990~-21/139 192, Thiee on station trials would be
carried out to assfss bean gynotypes sutable- for
intercropping, plantfng positions of beans relative to~
maize, and optimum W }hvels for the system.

i

1992-93/1993~94: Oﬁ@ .on farm trial to carry out
utllls1ng recammedat1én package agaist farmers practice
in a pumber of locatipns. At this stage an assessment
of any labour use efficienty, increase in farm income,
nutritional benefits ¢f the farm family would be carried
out. .

§x
A1l the trials would é& carried ocut in R.C.B.D. with 4
replications. The § . first axperiment on genotype
evaluation will have i
varieties (including! a promiging local “landrace of the
country) by three majge varieties, local malze, on
improved composite angla hybrid. Spacing would be BCocm
x 50 in the same holejl Each plot will cosist of 4 rows,
4m  long and twe midgde rows would be net plots. The
sole crop spacing wou}d ‘Be as per recommendationg of the'
country (and passibly pn-stakes}. .

$-treatments; three climbing bears --

The second trial, pl nt@mg poaltlons of beans relative -

to maize, will ha é 8 treatments - (could wuse ‘two

varieties of each ctop?) with the flowing planting =~

rglationships, plus s ﬁéﬁgrogs.
.Jl
1. Same station in 8dEm’x 50cm spacings, (2 seeds each
recommended for Z%mbia]. S

2. Two bean statioés in between maize (one seed of
beans sach}. i
T
3. One station midway {(two seeds of beans}.
The third experiment é; ‘determine optimum fertilizer in
level would have the fallawlng levels of W kg/ha 0, 20,
40, 60, 80 and 120. t?herbasal fertilizer rate would be
as recommended per manatry or in a given area. Flot
size would be 5 rows &m long taking middle three rows as
net . .
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PP REET |(":H wouio dauwiude:

B
Loy

NI'E Soil status before planting and after harvest
{for the fertilizer experiment}

i1} Dates of pzantingg 50% flowerings, and
physinlogical maturity

iii} Plant density at emergence and at harves

iw) Peot and disease)score (including lodging for
maize) I
v)]’ Level of weed infeéstation

s
[ ad
L

Ho. of pods or egxg per plant (beans}
i~
vii) Cob weight and §&d-weight kg/ha (maize)

.

viii} 100 seed mass

P2 N

ix) Grain yvield kgfh

e

3

x} L.E.R. (land equ yalent ratio}.

g1

.ﬁh R -r-'qf-ovry't--ﬁvv“-r.»—‘ o
&%NJ;f

PFossible parthlpat; countries can be Malawi,
Mozambique, Tanzania aigd Zimbabwe.
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Pgspnat ) Bandoat
2 d

USSR U S QU

izt Year 2nd Year §£§ Year
us nollars

Labour {plot layout: planting, soil

Sampling, Harvesting 480 mandays

For three experinents in each

country {14) at 1.2% UsSffday el 700 840G
FTield materials ~ bags, ropes,

agrecnenisals stationery and

laboratory tests. i 1,800 1,800 1,800

R - - ) — e L ey m, - ) - L) - ot L Wl — m,i., E ] L .- e £l £ ) - - - - had
TRANGPORT v )
facal travel + -
per diem ;- 1,000 1,000 1,000

.

International travel -
for 2 collaborators + . .
per diem at $100 x 10 days. Y- 1,600 1,600 1,600

M e e W e mm o D e o e M e e Ml e m e e e e e e e e e e e e
T,

5

;

Publications and Literature -0 200 200 . 300

- A e e e e e ekeim M e e m me e e e o N e om o e em e e o e e e eew

i,

TOTAL ' ¥ 7,800 8,300 8,500
CONTINGENCY 10% s 780 a3g 850

W e R WM e kS MR e mm i Tee me ke T e b mm o el dme e e hw M e e vk e men kv mm e W et

o

OVERALL TOTAL - " B,580 9,130 9,350
T e s e I e e S e o st e e s A T g s i e s e s o et s e e =
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1. hnandayayasekeram, A.; Low, A.: Durr, G.; Economic Evaluation
and Interpretation of Intereropping trials: paper presented at a
workshop on resesrch methods for cereal/legume  intercropping.
In Eastern and Southern Africa held at Lilongws Motel, Malawi,
January 23, 27 - 198%,

Z. Mrandawire A.B5.C., Ngwira L.D.M,, Edge D.T., Fertilizer resecaroh
in intercrops: Paper presented -at the above wovkshop.

i
3. Palmer A.F.E.P.; and Xirk - RBeA.; Elements of an intergrated
intercropping research progr z '+ paper presented at the above
workshop. i '"
?
4« Rasrsom Joel: weed control ih Maize/Legume intercrops; paper

present at the above wcrkshop.1~~

A

5. Reddy M.S.; Measurement of biologxcal output in intercrcpping
paper presented at the above wk .

6,  Sancher. Ppdro A,1976; Propertfks,and management of soils in the
tropics, P 482 ~ 494 ~ 508.

e Yiyombe D,yD.z Effective of current “ “intercropping
technologies; paper presentedﬁat:a workshop on research methods
for coereal/legume intercroppibg in Eastern and Southern Africa

held at Lilongwe Hotel, ﬁalaw;?-Jgnuary 23 - 27, 1989,
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Cach piot will e nearly squeare l-ﬁ shape, with abouwt 24 iy
ot of aboul 10 o long, wi th Spmﬁlﬁg Qf S0 o bhetwetn v P TIE R, B ‘.s. f:m
b Lensis plands within the row. The Vurxvty Chisen whall Lo suonrphibli

Lo BOMY. I would Le prefsrable Lo use Mhﬁv ~free seeds. 16 Lhaoo 1 ot
gt bl thee entent of seed-borne BLﬂ' an Ll seed 1ol shoubo f

it maoed an el houge studies (usingildboul Do AUHY ¢ oaabdon et
plevil e wa pols/lrays iy Lhe nel Prosutse Datrd Bowe wd e AT oy e i
e b b b wmner Gentsesd L CRefore plantd f'ug, AbHe wlinds omay profer el e
Urvebod widhe dosul dan’ (D g D FNL e el Ly STTTS b S I TR U BN I SR L

1 o Leantl ysdamage, The dates for "eacly antd “late” planling o Lo
Gendded, based o lhe possibility v Lhe local situabion, Lob well ad
Feeedh A i difference. The wanagement practices - fertilyrer,
viciting and 14 needed sprays against fungal disesases/pod dawaagiiig
sl n, shall bg-kRept’ common for bpth plantings. -

The fpllowing observation shall be recorded on yow bosrs on 106
altornate rows {(row nuesbers 2, 4, &, 8, 10, 12, 14, 1&, 14 ana 2o

il Flant emergence-number of plants— 2 weeks afbLer placling (WAl7

ik, .

13} Incidence of bean aphids - nomber of plants with coloanies -
wizekly from 2 WAP till crop maturity.

iii} Incidence of winged aphids ~ pnumber of plants  with  weoliged
aphids twice weekly = +rom 2 WAP till crop matwrity,

1v)  Flanits with BCMV symptoms -~ aﬁmber Of plarnts ~ wewbly foom 2
Wi ti11 crop maturity. '

vl HOMY incidence/severity (row basis) visual raling we 107 doale
- weekly from 2 WAP till crop paturity.
o

Vil Incrdence of other discases { row pasis— visual rotang o 1 -9
stale; and of pests other than aphids — once before $1aweiing
and again at early/mid podding stage. -

vii) Al harvest, ' the seed yieid of "BLAVY diseascd” and “BURY (5o’
plants will be recorded in each row in row nuebers 3, 5, 7,
Py 11, 13, 15, 1?, and 19 aiso recording Lhe plante 1o cadh
category.

viiiy  The extent of seed-borne BCMV infection frowm soeds b vestod
in gach plot will also be assessed in the nel houoes, foom
random sample of 200400 seeds por plot.

S huiﬁTﬂD STUDIES DN BCMV (Zambiz iny}

S Sm e ik e e e g s e %0 s b o it S Wb« MBS W et o 4 e e v, S Y

e r bttt of ﬁk&ﬂ bﬂrne BCHV i1y {m:m#rs Led=td lots:e

Hizan seed Samples will be collected from formors” sowmd-boto, o
b e e wilent of seed borne infection by BOMY.D The 5o Casuiriack
will clso e used {0 studying the occourrence of DUMY sbraans i
culbiabinrator 3e avélrlalile). In Eastern Frovaincir, -thiis will fne donee §e
ceipe planted in the rainy season (Dec ~ Jan planting) annd oo Lise
coaeiaots e Lhie of §FoBewmon (fga i1 = Fay plantingy . Iro Mhoortbesi 1 Fraviase o
Vv 2hied b e Laken e for Lhie Leo Lrops - darst Cooge (e, et oo
e e and crop (Feb, planlingt . In Gach proviiiCu, scesbs G e bl Lo
{r‘\f 1111 3 - 5 :. H

1
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N E.:..
LY BEIY bBusld upr in relation Lo presend i‘;‘:}’c@iﬂ encn of eced-borne BOMY in
Lhe plot:

: R I I R T

Two plots will be growy of o BURY sesceplable varsely an two
replilicoations, wilth two levels of BV&G“Q%FHH ke bt
Pl - Zert dredoUs o

T 2 - 20 percent infection

For ensuring the 20 percent seed-borne infection is uniformly
spread in the plot, the seeds of BCMV free and BCMY affected plants
Will be collected in the previous season and planting will be suitably
made, The layout of the plots will be as below::

Al e o S D e | At Wi, oAt Wi At A bk

Rep 1 H H ] -
R A ;] T 2 i
1 3 L]
i e ity e ’ Wopkk i gk gy b bl Sp— *
(] ] L
4 E i
Rep 2 T T 2 H i
1 i ¥
1 13 ]

The plots will be seperated by bodiders of *few ruws of Ror-host
{haize) Lo nanimise aphid dispersal between the plols.

The menagenent practices and observations will be similar to Lhe
gaprerimensl detaliled i sechion &G, I gddition, |, thie plenby whaoving
fresh BOMV  symptoms will be tagged ”H kly (with different coloured
tage each week), so Lo assess the progression of DEMY build-up and
the effect of age al onset of BUMY symploms on the sesd yigld, At
hervest, the seed yield of the heslth looking plants and those with
different weekly tags for BOMV onset will be separately recorded, in
vallt plot. The difference in BCHMY incidence between twe Lreatments
will be stiriboied to the primary sowece of BUMY in one set of plots.
ot size of Lthis Lrial will ideslly be similar to that deteiled in
section 2 £, but may be allered subject Lo seed avallability in the
tirsl season.

4. EFFECT OF CULTURAL FPRACTICES ON APHID/BUMY INCIDLNCE

e el Ul s M e . e i, . s b, . . Y W P YT e e SOV, T WY W PR e O TR 8 T TN T L St U T AT S W ity e Bt e S e gy e g, i g Y. oy e

&) irial on int&raropping i relation to aphid/BOMYV incidence:

A b Mk Tl e il i G spope b o, . Y. e AP T R T T T . R L AN S e AP T S B AR R WA T WG S AUR ST WRS (W T e R AP R T T R i 8 A Tt W W e

This trial will bLe oestabtiony Lo constst of Lhes {0l oavaing
Lo ot sty g N

.
Vb - dnidorerogned bodanr (1 row maroe 4 U s Lizan)
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b
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ol 1ol aroppad beany (2 rives e + 1 Foow L)



T

B A 1 * - 4 L
i LT ];_-'"L“ T STRRE =2 >4 IR RTRIRY K Fey A TP B R B L

susceptible to BEMY, &nd preferabdy of 1he vong gl oed s feada U/ Bar ation

i

‘.ﬁs:.llj bres

Vstzids Al

s poplar/released  variety 1o Lhe Fivga o Thiee v et Lio Vb

e T Ty
Yine et 00 Ll i ot el bamere Tl i Thdne b e 110G ief
medne will b 20 Gwoeditd 20 wm pospeielaovtly. AL cdbe

s . n Al N
mahasgiienl  pravtices  wWill e e o o ihed . Neann Goeeds el e

tooaoeed ool

with endosul fan for probect o 47 em bevas 4y daonige. 1 iy

pieut Lottt Lhan apbid) o hideese (il Lhaln DOMYY 1 sever i onvaghn,

Ui pornteclive sprays may Le mede,  bub ool owsih Chivtat wds vl e o

fira it

~nw~=phsﬁ$ direcbliy.- winr o T T

The plots will consists of at least 12 rows 0f 4 mebers Tength

angd there

0

111

iii)d

wi}

L} Trial on plant spacingf/fertiliser ef%eaf% o Bean aphdd/BOHY

shall be b replicatians, in a randomised block design.

. i Thy Ko  adiF

The faiiowzng Qb%&?Vutlﬁﬁs shmll be recorded:

Foaoahl Baergences 2 weeks after planting (WAP)

TR aﬁhid incidence: nusber of gplants with aphid  colones
per plot — weekly from 2 WAP till harvest

BCHMV inctidence: number of plants with BCMV symptons per plot
- wezekly from 2 WAP till harvest.

T dencs of  the other peste/dissases  oiv beshs o vl
ratirmg o -9 scale, onoe beipre $lowerifny and aygesio ob aad
pisduing.

Ptant stand at harvest, soed yield of Yean por plot.

Auniss  the extent of seed-bornie BOUMY i the hw{vvhtud £einds
€ f pussible) from cach plot.

1

incidence:

The {ollowing shall be Lhe treatments 1 a split plotl design
wilh & replicates.

Main ireatments:

Ho1o- HO

A 10 wms (20 planblslie-lior sguarel
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HUDBET:

, P .

The original  jpropoessal s consisting of activities for  Lhe  Luo
conlries  tlamlria, Halawil with more activities in  Zewbias, had «
budget contest. of US $ 10,000, sanctioned-already for Lhe first year.
Considering the subseguent addition of dne more country (Tanzaniar in

ewasrnakh®@ miduway- GfoLherfi sl eyealwiiased. on. Lhexnecommeidal i onsSaaballiBm-Baar
entomnclogists meeting  and alsp the inclusion of exwpanded sctivities
based on the saggestions in the seme mesting, it will be inevitable L
- revise Lthe budget upwards Lo & Lotal of US % 16,000 (Zambiian - 8,000,
e Ml awit ~ 4,000, Tanzania —-4,000) at least for the nent 2 years+(July -
June 92}, 1o sustain the objectives/activities of the network,
fccordingly the budget already approved for first year (July 1989 -
June 1970} is being revised as . in Appendin 1. | Based on the
Justitication for enbanced budget for the next two years, it reviscd
budget proposal for July 90 -~ Juneg 92 is iacluded in Appendin 11 for
appresal al the earliest occasion, &5 this revision will be essential

for sustaining the acltivities proposed under the project.
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APPENDIX 11

FIRST DRAFT OF PROPOSAL

GRADUATE TRAINING COURSE
IN
CROPPING SYSTEMS WITH BEANS

ARUISHA, TANZIANIA
21 Moy ~ 15 June, 1990

The SabiJlial Regionatl Frogramme on Beans i Soulhern Africa
wishes to  annownce a four-week training couwrse i oropping
asyatems  with  beans  (FPhaseolus wvulgaris L.y for university
graduates in agronomy and socio-gcononlics.,

OBJECTIVE

The main onbjiective of the course is to teach technigues for both
cv-slation aned oo-farm agronomy and socio-seconomics.  About 40U
nf dhe conease Piaw will be deveoted to practical excercises in the
Fieaalef,

SURJECT MATTER
The lTepicae to be coversd will incluodes

1. Oropping systems (tradiftional and improved).

Ve Benetico resource and breeding.

< Dreapp morphniogy, phyvsiology and development.

A, Alaictic stresses (mireral nutrition, phosphorus, biclogical
nibrogen fisation, drought).

H. Rivtic stresses (discases, insect pests, weed identification
arnd managemesnt).

G Trial design (field book preparation, layout, management and
monitoringl).

Fo ri-farm resesrch (concept, stages, trial sequences, case
astudiss, sho.).,

8. Calender of activities for on-station and on-farm research. .

Z. Evaluation of technology (including farmer participatary
reasatahl .

1, Phioro-econdmics. .

It. Peda collection and analysis (introduction to micro-computer
and HSETAT).,

12. Agrometeoroiagy.

i, Writing and presenting scientific papers.

14, applications 1or research funds.

S, Field visils, t

GENERAL INFORMATION
NOMINATION

Ooly  nominationg that are supported by the candidates™ emplover
antt processed Lhrough the national representative on the Steering
Pt Faaer wall b acoepted. Self rnominations will not be

4



aLrnowledgad.
QUALIFICATION

Gr arduates  in agricultore who are either agronomists or  socipe
peonomists  and  are  working in cropping  systems with  heans.
Candidates should be in good physical health.

LANGUAGEGE

Tiwr  corne will  he tought i English with lectures  and  most
prachticals at the Agriculbural Research and Training Institute,
Selian, Arusha,

ACCOMODATION AND MEALS

Farlioipants  will  hbe acromodated in a moderately priced hotel
wheps they will also have thelr meals.

STIPEND

FPartaricants wiid be paid the JToral equivalent of (J5D% 10,00 per
Hay  am poctel money, for the Tirst 19 days., thereafter at US$
HERE 2 S ¢ porbion of the stipend is payable instead i USD  to
angial you during your return travel.



APPENDIX 12

REQUEST FOR FUNDING SUPFORT FROM CIAT/SADCC
BEAN FROGRAMN FOR A TRAINING WORKSHOP

% IDENTIFICATION OF APHID GPECIES AND
FIELD TECHNIGUES FOR APHID-BOMY

SUBPROJECT /NETWORK PARTICIPANTS.

The CIAT/SADEL subproiect network on bean aphid-BOMY stodies,
which was proposed to be & Zambia-Malawl Jjoint effort from mid
1789, has now bean proposed to be revised to sccommodate Tanzania also
nid the main activities are enpecied Lo commence by end of 1938%-early

n o the Hfrican Dean Entomologists Mesting held in August 1987,
the critical tmportance of Lraining in identification of Mpnaﬁ BRECiBs
tsing collected sither as lending on bean plants or in aphld traps and
in related field methodologiss of aphid — BOMY studiss was

] . This project reguires Lo initially ascertain the rangs of
i irs landing on/infesting beans in the different scologies
o bheie Pﬂiﬁi*uiun dyramics in relation to BOMY incidence. A good
rnowledge of and Lraining in ué‘?“ft.t?ltlé‘fiiiﬁ)ﬁ of the different aphid
BEECIES 1B Thersfors ey wrodiat to the progress and soundness of the
wiork Envisaged i Lhe project neteork. Field technigues on aphids
relating to BUMY also reguire familiarisation before the concernsd
national leams uderisks the field studies. A raining workshop on
Lhese sspects b5 therefore proposed as beilng very vital to the
progress of the subproject network. The expert in the identification
v oaphlds looated in mvoandi (Br. Autrigue, IBABUY, has agreed to be
available in second half of January 1970 for & possible training
worEahinn Sesslivin. H tentative program for Lhis training workshop Lo be
el el Lidongwe 18 enclosed in Appendix 1, while appendix I1 indicates
the facililins/materials reguired Lo be arranged .

-

ura

!1. )J’i

Heatizing the great importance of this training workshop

seesicn, Lhe network enlomblogists have offered to scale down their
aijocated rescuwrces i the subproject so to smeel bthe cost of {ravel,
Loarding Sl ié%ﬁing fabout U8 % 10007 ftowards inviting the resouwroe

person L assist with the tralning program.
Voo ininimise te fur Lhe subproject network

that the Zambian and Tanzahian teams will
hrarel by oraeid. The estimebted budgst to meet the ezxpenditure towards
Hroval Shoooding/lodyging/olther facitities for  the 11 nebtwork
partiiclpents from within SADCE tAppendisx Y11 works oul Lo US % 5000
his unforsesn sqspeiddi bure which s nol possible to be met by the
procdeinl fanls le Ltheraiore being regquested for funding support from
1 pEOgram as & special case, 1L may DRCe aosin be

this training workshop would indesd he extremely
success of Lhie bean sphid ~ BOMY subproject nelwork,

s Fesiasd 5lage with three nationsl teams in SALCC as

parlacipaiinz, 1t

prerbiciparniis,



Appendis 1

TREOGITLNG BTty O JDENTIFICATION OF AFHID SFECIES AND FIELD
TEOMMISUES il BEAH AFHID-IONY SUBPFROJECT/RETHORK FARTICIFANTD

LR FET . - Fhae o b o & P
RS = TR KR AT Ay 3 TR SRR T -

- br. oM. Fantik:, Bean Entosclogist, Bunda College of
fPur il tey o, . DL Box 219, Lilongws, Malawsi.

Veraa: panids Pollege ot Agricallwe, Lilongwe

£ 21 - 28 January, 1990,

Prriicipants trom SAMIL subproject /networics

T ke
£ UIEELS 2 o

Y]

=irtopripgists, 1 gsthologisty , 2 technicians

Ptal awi

+ 1 v L3 L . - —— PO
i L I PN ] L ’”Llf Txiom .{: %-Ef:(_hu_n_lm (323
Fooo e oy s w

RN IR & B

I gndbomnitgist, J techhicians

Ferticipants from oulsides

Girest Lakes regiohn.

FliwSuerer b Fhel Bisizd

-

Fpe

g

patrioue  taphid  ddentitication expertl, I1ISABLL
£f

2 s
Bogwmbur s, B

pants csn be acconmodated, 1+ sponsored, from



Teitbative FProgram:

Py 13

tay 23

+ [P —

Fioargcnais {3 Vil yd e

= b Os - General background, Diology. ectlogy,
population dynamocs and control.

rids collection, pressrvation and principles of
&£ 2 3 i
e [

it — including keys.

- fAphid speocimens friom orops — identification.

roreniton: {(Theory):

~ fAphid - BOMY relationship, BCMY syaptomatology.

-~ Field technigues/surveys in aphid/BOMY subproject.

- SBurvey of fields, visual ratings for aphdid/BCHY
incidences oiher field technijgues.

¥

Forentof: (Theoryds
- Aphid trapfmonitoring/aphid handling for vector
studies.

-~ Host range/seasonal sffects on aphid vector /behaviour.

- Freparation of temporary/permanent mounts of aphids

~ Merificetion/identification of aphid collections in
braps/crops.

At ernonn:

- Heview  Of Lthe progress/preliminary results in the net
netuo b locations.

- Fimalising 1990 work plans and collaboration.



Haterials/Facilitiss to be arranged for the Training Workshops

Fiedid fecalities: (Dv. e e Fanbtlbisd

feofr o fer Fon apnid swevey /BOMY sCoriag
- Yellow trap fir collection of aphilids

Lebtvirratur y tTaeilitiess (v, L. M. ¥antiki)

ek bt s e s T VT e o o =y ™ Vo e el e

[
t.

Dissme Lidy mior ol opes— with 1lluminabion

Baindl iitg eguipment - needles, forceps. brushes, slides, scissors

L AT SR AT P N Ll 2 | w e 1 Foadeay
AR LR T i iimiirt 4 LD

_—

RN [
fy mnbeihs

thiustr atrunis i ormat iong (D & faabri que)

Hphids - wed cpllections preserved in ethanol

- ofApiidas - Fey for ddentification.

Aphitds - Hosb list

BUNMY DyaptomsfFating: (. J. Kanmal vand
<o mET e NMosaioSblack oot sympltom ~ specimeEns
- BT - Raliog scale fiv swrvey/incidence,



ANNEXURE III
Tentabive Budget Estimates for the Trainipsg Workshon

i. Expenses for Resource Person/Expert (to be met from s
project funds)

- Airfare {(excursion fare)
Budumbura - Nairobi - Lilongwe - Nairobi
Bujumbura {approx.} USg 490.

- Bearding/Lodging For & nights at Lilongwe
U4 % 60 per night 300,

- Incidental expenses - 2 nights at Nairobi
plus out of pocket axpenses for § nights 2140,

Total USDE 1. 000.

FI. kxpenses for ¥ SADCC Network Participants (Funding being
reguested from CIAT/SADCC Program: )

- Travel For 3 Tanzanian particlipants by road at USSH BGG.
= Travel for b Zawmbian participants - fuel costs 100.
~ Boarding/Lodging for participants for 5 nights

U8 % 300 per verson {(excludes 2 logcal
participants) 2.7060,

~ tut of pocket allowances for 11 participants for
S nights (at 10 US$ per night) 550.

- Local expenses -{transport/stationary/

. commuinication
vbher training materials) 1.0640.

+ Any sponsored participants from outside SADCC, will arrange
meet their expenses entirely from their own resources.

ub-
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appandix LJ

Z2od. DRAFT OUTLINEK G 'fHE PROGRAMME FOR
CIAT/11%A WORKING GROUI? MEETING ON VIRUS DIDEAGED OF BEANG AND
COWPEAL IN AFRICA
TO B BELD AT HMAKERERE UNIVERSETY, KAMPALA, UGANDA, 17-21 JAN 139U

OBJECTIVES -

To bring together wvirologists, and breeder/pathologists
concornad " with vipus disease, From within sastern and  soubharu
Africa Lo focus attention on recent advances made in the
jdentification of viruses naturally infecting legumes in Africa,
with particular reference Yo baans and cgowpsas, Ho  westablish
priovities and a programma for future research; and to develop a
noabwork for collaborative research in the rogion.

BACKGRUUND:

kKecent work on the distribution of strains of bean comnon
monaba vieun  shows,  on the ong band, Lthalt necpotic sbrains
produminate in Africae and, o the other hand, there arwu  atwa.
{ow. . DBthiopia) where Lhis 1s apparently not the cnse  (Murales,
unpublished; Vellen & Uwera, pars, comm,. 188y).  The orligly  of
nevrolic sbralns remalnsg obscure, bubt work (Lana el al., 1Y988) on
rulationships amonyg strains of BCMV and strains of tha closely
rulatod blackoye cuwpea mosale virus may posslibly prova ruluevant.
Fisld surveys of beans in Blriva also indicate Lhal polyviruuaed
vorsilbily disbinet from BCHY are also occasionally Ffound o
natural intections.

Cucumber mosaic virus and cowpea mild molttle viruy are  alao
commonly tdevntified in valural infections of beans throughout Ll
ragton (HLJd Velboes, unpublishod)., Together, thope pyollmicary
Pindiogs sugpgest Lhog nwed for a review of Lheir possible
implicat ions for otfeotive virus disease management in both boans
and Uowpean and Lhelr related vilruses.

PROGIRAMME

Thy  aweting is Lo be designed in sach a way as Lo maximizeo
froa discussion and debato from which & clearly dofined plas  of
action  shouwld omorge.  The tormat, which follows previoeuas  UIaT
Pag Adribcan Working Grodaps, will comprlse Sousions, apptoximaboly
an shown below, oach with o Lead Plscussant and Rapportour.

Jenu—
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Mr. Hichaol Uminyin
Prwt . Albdan Femi bLana
Mrs, Glivia Yango-Mukeoko
Mo, P'atricia Hpgwira

oo oy Hoaciwa

M:, B. Motalaaobe

Moo dames M. Theuri

e Theratss Avcham

lutroduction @ participants,

programms and objuctivos

¥Yirus detucbion in
sgwrd .,

plant aoed

Pasind Discunsant
Rapporteur

Yirus idanlification

asped

pwographical digstribution

in Eastern & Southern Africa
Lead Miscoussant
Kapporteur

Virus strains
implications

originsg and

Lead Discuusant
Rapporteur

importance

Virus ecology and ecouomic

lond Liscussant
Rapporteur

Yivus epidamlology o
seud and weods

vouoburs,

Lwad Discussaut
Bapporteur

Dovelopment of an action plan

Virologisl' s purspueclive
Ladad Discussant
Rapporteur

bDevalupment of aug actlon plan
Brucder's perspective

Lwad Discussant
Rapporteur :

{jgdﬂdul
Ethivpia
Kuuya
Tancania
Zimbabwa
Halawi
Lamliya
Botswanaa
Konva
Camuroun

nimsmon g td

Daviad Allon

Oay lurd Hink
Allay Foml lana

Jupe ¥Yobuen

Gecprgas Tholbtappiity

WyamiGrmeo Mopafon
Davia All+sm

Hotinio RKossol
Houwarid Gridloy

Allan Fewl Lana
., Nalhk

bBavid Walkey
Damson Uwuerd

Howard Gridley
Ulivis Mukoko
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Dr. Francisceo Morales

L. HOW. housoel

Dr. David Allen

Dr. .M. Naik

by, H.E., Gridley

ol UD.GLA. Walkey

t Bell Pupporting.

LA
Junee, TURG,

BHMZ/7CLAT Ypeclal Project,
PFrounschweipg, Wost Gernany
CREP Washington Stmio, VProsber,
Usa
Virclogist, CIAT, Colombla
Virologiast, 1110, Higcria
Patholaopgiat/ Coordinatoer, CLAT
Tunwanla
Pathnlogist /Coordinateor, 1I1T'A
Zimhabwe
Hrawder, CIAT, Ugaurla
FHRACTIAYZODA Vpecind Projoect
Wellaeshorunae, UK.






APPENDIX 14

ist. Draltl.

CIAT Pan-Africa Moni

llean lImprovement and Agrotgrestry in  Hananazbasad Lropplng
Lystems obf the Kagera Basin of Western Tanzania, boublh West

Uganda and kwanda

Urpanized and bSponsored by

1

- CIAT  Regional Programme tor Bastern-Atrica.
SARCG/ULAT KRegional Frorcvramme on HBeans in Southern-Atricn,
- CIAT  Programme tor the Greal Lakes Kegion of Central fAlrica.

Ub,iectives
To bring together national and regional scientists concernad with
bean-hanana systems and agrotorestry to cover the main rescavceh
sites  and  contrasting tarming systems in  this small, denocely
popnlabted and important area ot bean production based on bnananas
Aas a staple, spanning three counlries al pesak season; and

To discuss and devise sirategles Dby which to increase
productivity ot beans in a low input, sustainable manner.

dtinerary

Hun 1z Nov, Asaemble in Bukoba wiih 3 vehicles {one each {1rom
Kampala, Rubona and Arusha) (Lake Hotel or lanana
Hotel j.

Mo 13 MNow. Visit TAROU-Mayuku. lrieling on research programme

hy Directer. On-tarm trials in Bukaba District..

Tue 14 Nowv. ‘riefing on agricultural production by Regional
Agriculture Development Officer, Hukoba, Un-tatm

trials in Muleba.

Wed Ih Mov. Bukoba - Kavanga. iriefing by DADU on  Karagwue
District. Visit TARKU-Kituntu. Kayanga - Hakal
Masaka (Hotel?).

Thur 168 Nov, Misaka - Mbarara - Kabale (Highland Hotel).
Fri L7 Nov. Visit trials at Kachwekano. Keturn Kabale.

Lat 18 Mow, Kabale - karenpgvere - Kisoro - Uyanika - Kiuhengori
- Gisenyi (lintel lzuba Meridien).

sStm 1Y Nowv, Day tree (NF de Volcans 7).

’

Mon 20 Nowv. Visit trials at Kwerere; to Butare {llotel lbis;.

Tue 41 Nov., Rriefing on research at Kubona by Director of
IvAR., Visit trials.
Participants Jisperse . (KGOL-NBU 1440-1700. K4 471)






