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FORWARD

The Bean Program 1o given Lhe mamddatle o conduel  and coordinale all
hean research  in Malawi. Thia Program is ounder bthe enstody of  the
Head  of  Crop Prodoction hepartment  aod Peincipal  of Bumda College
ol Agriculture, Upiversity ot Malowi. Tring HU8e/90  season the
Program conl inued receiving excellent support trom bhoth. 1t §is wilh
deep roprel Lhalo the Progeom repisters the loss of late ir 5 5 Chiyenda,
who was  llend of Crop Production bepartment st Bumidas Collegpe, May

hin soul rest i pence.,
i

Gener:illy Lhe 1959/90 cropping season was nol nocmal . Rains started
a little date bul ceased early leading 1o large lasue: in yicld
especially of loeal matze varielicvis Beans were net as much afTected
because mont of  fhem were approsching malurily by that Lime. Rains
returned  and  persisied  for about the whole nenth of April  causing
moulding  and  deeay of  whoalever liltle was  produced, However,  ohe
could nol help noticing that §L woas yel another suceesstul  cropping
seasonn for besn research in Lhat o let ol data was collected as you
will note while poing through our report., SANCC/CIAT pave Lhe Bean
Program USH 11,705.0% 1o hold  bthe "Reon Rescoarch Methods Troining,
Course”™ belween 20 and 31 Auoied , 1990, thwaee an andy hope fhat  the
Bean Propgram now  hos Lelber gualified research snislonts Uhal con
improve conduclion ot cxperiments and doata acquisilion tor many years
lo  come. The propgram also sent lwo aembers ot Adoplive Hesearch

Section for o shorl courne on benns in Avusha, Tonzareia.,

The year 13490 experienced sipnificont addidions ot effort inito bean
research  in Molowai . The joan/Cowpea Uraject  changed .G, lead
inglitut fonn fron Michigon Stobe University o Universily of Colld fornia,
Davis (UCD) with Dr Paul  Gepts as the U5 Prinecipal Investipator,
Ura Steven Tomple (0 broeder previouasly wilh CIAT) and Robert GilberLoon
(patholopist) are Co=Us Principal  Invesbipoablors. b Anne Ferpuson

another Co=U5 fnvestignlor, and Lthe Socio=Cultural  component remain



lo be coordinated @t Michigian Siate University as part of the Malawi-
UCp Bean Cowpea CRHP Project. This leam snd our beam joinlly prepared
a research proposal Tor exlepsion of  the Prwoject from FY 92 to 97,
The other addilion is the supporl by Hockefeller Foundation. Proposals
were prepared  for various  lepumes {including beans), palhology  and
utilization of legumes into an all-cmbracing Food Lepume Improvement

Project wilh support of a Jitile over USD 330,000 for two years from

Bockefeller  Foundation. This work in juinlly eaomducted by  Bundi
College and Chitedze Besearech Siation. The Beon Project  requesled
for over USHD 60,000 over 1wo yeiira. The  last bul  very important

addition is the establishment ot the cubsiation of SADCC/CIAT Regional
Boan Program al Bunda College of Agricnlinre.  The long-awaited brecder
has now been idontificd (e V., Agporwal) and cleaved by Governmend
to come and goet eslablished here. We have indicated thalbt as for
Malawi the SADCC/CIAT ﬂ(‘:ln Broeder will follow the recscearch puidel ines
as  laid down by the Bean Program ol Bundo, Howeve r, he will lso
he working for l) other counleies in SADCU, All {hese three projecls

are going io significantly slrop)hen bean rescarch in bhis country.

1 wish 1o personally thank the Principal of Bumin Collepe (Professor
B.B. Chimphamba: and the Chief Agriculloral  RBeseorch Oficer  for

fl

the encouragement Lhey continualiy offered to our Progroam.  The support
of the bDean, ihe ilead of Crop Production bDepariment, the Registrar
and the Bursar ot Bunda College of Apriculd Lipre and the Holtiennl Research
Coordinator (Lepumes  and  Oilsecds)  is preally  acknowledped. The
financinl assistance from Bean/Cowpen CRSE Preojecl, Hocketelier Found-
ation, SALBCC/CIAT, GiARA-Tsrael, and RPC among many  obhers is o mosl
apprecinted. Lot ly bul moest amporiant 0 hold in hiph esteem the
cooperation, collnboration and aaststaonce of all colleapunes in the
Bean Program and all Praogram Stalf, May 1 wish you all o suecessful

1990/9]1 cropping ccason!
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EXECUTIVE SUMMARY

During 19#4/490 1he HNatitonadl Bean Unriecty Trinl wie placed ol Sokala,
Chitipny Nefonps Extension Planning Ares (Rumphi);  Lunyangwia, Mzuzu;
Chawmphira Exalension  Planning  Avea, Mzinbag  Bunda,  Lilongwe;  Dedzo
Hille, Dedza; ond Motapwala Extension Planning aren, Thyolo. Twelve

penolypes CompTiaing introduct ions, landence weloe Lions, hybrid

mialerinls, and o pelensed variety (Noosoka) on oo check, were included.

Beed yields were poyiecrally sipnifieantly Jdifferent  among  penolypes
excoepl ol Champliirae and Sokols (Misoku). And  in generil, yicelds
werre: higher than those obilained Jasl yenr.  The genolypes 21-95, AZ86,
A344, and 25-2xfix/ had significonlly higher yiclds than 5-2,0 26=0,
and the check {(Nasska) at Dedza. At Lunyanpwa sdgnificanily highoer
yields woere obifoined Trom AZ86, A344, 29xzP6Ye, ‘ Phalombe ond Nasaka.

AJAA arud AZBEG had signilicantly hdgher yields than the rest of lines

al. Matapwata (Thyolod. These Fines also showed marked resistance
1 dinseases. Daba seems to eleavly dwlionle he superiarily of Lhese
CIAT Jines. The Besn Program wishes lo ind out i These could be
preforred by sowe Farmors., Thie olher olternalive would e lhal of
using  These penotypes in orosses Jor dizaoase resistance, The Lrial

will be repeatoed o J9YG/91 cropping season.

Seleetl bem  Tor dipepse  resbebioiee R in B g bk i K3 population
from crosses indlisted in 1987 commenced in 1989790, in these crosses
some  purenlai 1ines were the CLAT genotypes discussod above. These

aelections were  done throupgh  The Inilinl Boereending Trials of the
Broeding  Goeheme. Unifarlunately, entries for Thyolo  and Dedza were
planted  lale and were subsequently  Jost. However, S0 test  lines
have been seleeted to enter into o Prelimingry Variety Trial for

further cvaluaiion.

The Aduptation Tirinl is o camponent  of the Breeding Schoeme. it is
compriscd of introduced materials thal have shown promise tor a number
ol abiribules qand o so  members  of the Bean Program conlbribule  their

malerialks, Sipnificont yield differences were observed in Lhe trinl




abt  Bumdn., The highent yield was oblained from AZS86 amd the lowenst
from Coco ala Creme, The Toeal enliies, Nasoka and 25=2, gave close

v far olitvieldeo hy APBG. The reaul ks indicate

Lo averiaps yicid but we
that there is o wide range  of  Gudonpiatron varialion among entries
at Bunida and selections could be oapade from fhese enbries. One obgcerva-
lion trom the dila i that  Lhe dop thees yielders: APBG, A344 and
BAT 477 are simillesceded, o choaracior  bheed most ol Lhe amallscale
farmers in Malawi rarcely lLike, Howewver, GOUARA, which yiclded hipgher
than {the two local entries is Iavpe-seede:d and may offer more (lex-
ibility on acceplability. The same would be lrue for Perry Marrow.
The penolypes F2BG,  ABA4A o BAT A77 aloso showed resistance Lo ALS,

CBR, BCMV :and WEk.

Ten  isolales o Phaeipariosis griseccla jrom dilPerent bosn growing

arcas of  1he counlry weroe grown on Polato Dexbrose Apar (PDAY  and
inoculaled on o sel ol differcolial varieties. The reaction of these
differcnblinl  vacieties fo Lhe ten inolates shows that the pathogen
in highly variable. This  cupports  our earlier resulbls  (1988/849)
and  econfirms Lae need  fop developing: bean varicties  Lhat  possess
peneral  rather than  Speci e resisbance. The  existence ol this
pathopenic wviaciahility reinforees the need fer colleetbing more isoliales
from the different Lean prowing oreas to ascertiain the extent  of
the variabilily. e i s et et B CLRTEON,  Ooco
ala Creme and GOHA34 were resistant to 17 the 1en inolalos, (05434
had smaller ifesions when dnfecled by atll ten gualates while Evolutie
had Lhe larpest jesions when intected by i e coame.
An  experiment  wis o conducted Lo determine the offects of nitrogen
fertilizer applicalion on lhe uplthke of nilropen by both lhe maize
and beans in oo inlercropping system. Twey contrasling bean varielioes
in lerms of pevwth habit: Nasaka (dwart) and Kanzoma (2 climber),
were prown in o ole stands or inlercropped with HGCM 4] maize hybreid
under lour N-fo tijizer levels: 0, 40, 80 and L1#*0 kg N/ha. There
were =signilicant molze grain yield difterences  amory; N=Terlil izer

raies amd botweon cropping ayslems, Maizo/climbing bean system pave



Lhe hBighesl andze yield. In hoith ecropping  syslems malze yields
increased with cach increment  of  nilrogpeis applied. The content of
nitrogen differed significontly belween bean varietlics with the colimber
having prealer rates ol upltake of N, Bean yielbds increased sipgnifli-
cantly only upon incressingg nilrvopen application Lo A0 kp N/ha over

none except in the monoenliure sland of Nosaka.

The offect of phosphora: on biological nitropen Pixstion was invest-—
ipgated in oan experiment wilth thirce bean varieltios, viz: Nasaka, PA02,
and 13=3; three phosphorus Perbtilizer rales, vizo 0, 2%, 50 kg P205/hag
and  inoculation with MU 366 or no  inoculalion. There  were  no
sipnificant  ioleracbtions  in mean mumber  of effective  nodules  due
le the oflect of P fertilizer, bean variely, or inoculalion.  Howover,
inoculated  beoann applied with #5kg P205/ho showed significantly mare
effective nodules over the contrel., frfCeet tve nodulalion wiig hiphest

where  beans were applicd with L0 ke P2OS/ha and inoculated with MG

366, The Lean variety 1P4AG2 showed superiority over Nanaleo and 13-
2 in nodulabing abibity. The  wean sceed yields  increnscd with P
application, PAGY  pave the  highesl  pesponse to o ineculabion  and

produced highest yiedds,

Two experiments woere comndncled during 1989930 (o determine Lhe response
ol bean penotypes ta poiciure-sivess ol two stapes of prowth. Orie
oxperiment  wier ot Kasiothuls Apricultural  Rescarch Station in Lhe
Shive Valley {(200m above seqa fevel) amd Ve other wis ol Bunda Collepe
of  Apriculture {111 obove seo level) during: the of f-season under
irripgabion. Al Kasiinltarla the Lime iaken by beans 1o veach flowering
did naol differ smonpg meisture regime:s, However, the Lime to end
of flowering was cigniticanlly reduced when droupghl was imposed during
pod=11ihin. The fiize of canopy wis Sipnilicantly reduced by moisiure-
stress ol tlower ng. The number of pods per planl werse significantly
reduced by moisuware-siress ol both Plowering and pod-filling stages.
Howover, 100-seec weiphl  was signilicoant ly reduced only by moisture-
slress al pod=0i11ing. Heed  yichds were significantly reduced by

"

motslure—siress =1 bolh  Ploweriny, st pead=00 ] g I'he: reduclion



at the former siapge was o resull of reduction in number of pods/plant
whereas the reduction al Lthe latter stage wins a result ol reduction
in 100-secd weiphl, Under well-watlercd comditions the besil yielding
(100 kg/ha) penolypes were: Sapelekedwa, Biacol Calima, BAT 1387,
BAT 1386, C~20, lomino, AZHB6, HNosnkna, Umvoli, A344 and PVA 781,
when drought was  imposed al flowering the best genolype was Domino.
When droughl was imposed al, pod=1filling the best yielding genolypes
were  Sapelekedwa, AZ6GE, A286, and 8-7. Al Hunda drought did not
seem to have  been well-imposed becouse  lhere were no sipnificant
seed yield reduclions due to drounght. Drought ot (iowering reduced
The number of days to physiological maturily, leaf ares index and
canopy heipght of  bedans. e to betler conopy choracteristics and
yielding ability as seen above seven genolypes were selected for
further evaluaiion, viz: 25-2xB-7, Supelekedwa, 2-10, 25-2, 8-7,

6-1 and 5-2.

A social survey was conducted in lhe Southern Region (Thyolo) during
198939C cropping season. Thiv  sarvey demonstrated  Lhal  beans  are
an dmportant food as well as cash crop and il ranks firsl as a crop
providing most income for most houscholds. The farmers ace consirnints
Lo hean production caused by f(aclors such as discases, pests, drought,
lack of seed, liack of preferred varieties, lack of extension support
and lack of  land. Farmers indicated preference l'or bush beans olher
than climbers and smong the bush lypes they preferred Chimbamba (a
red kidney) and Kaulesl {greyish) Tor their cul inary aspecls, market-—
ability and tolerance Lo discases.  Other aspecls of the survey indicated
that Lhe majorily of houscholds were headed by women probably because
their husbands were gone inlto ihe commercial Blantyre/Limbe areas
and that land is in read short supply. And beecause beans are produced
mainly for the marketl apoart from roviding food in a subsilence cconomy
Yarmers grew much [ewer mixbures in the area s oopposcd Lo the Northern

and Central regions.

In  1989/90 cropoing seasson a pilol On=Farm Trial was conducted in

the Lilongwe Rural bevelopment Project  (Fxtension Planning Area 12,



Section L) of LADD al Kampini. Five farmers were issued with seed
of {each) Sapelekedwn (bush red kiduey), Nasaka (bush khakbi kidney),
8-7 Apurple kidney), 5= f(olive s=cen mediom  roundish  Nyauzembe),
and 25-2xH-7  {(white kidney). Farmors  grew  (hese beans following
the recommendat fons of Lhe Bean Program and were moniiored {hroonghout
Lhe  season. The highest yiecld was oblaoined from the Farmer who pgrew
Sapelekedwn (900 kp/ha) . Thie could represent s substontial increase
over the general average of 300 kp/ha and comes closer o Lhe government
reguirement. of ot Jeast 1000 kp/ha. The Bean Propram has  therefore
md tiplicd some seed of released varietlics which is currently being

tiirvesiod for distribution Lo snallholder Tarners for further increase,
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BIOLOGICAL COMPONENT

J. NATIONAL BEAN VARIETY TRIAL.

The ohjectives of the Natlonal Hesn YVariely Trial are:

A. To  testl  improved gerspliasm in differcnt regilons and provide
cont inuons feedback Lo the bean brecders cepgording the performance
of Aall rnewly developod materinis and  (furither characterisiics
which need genelic improvemenl ) nd

B. To welect mnd provide cuperior germplasm Fao be considered lor
release Por op=farm testine  in adbfferenl  arens. wWithin the
bear brecding  acheme  vecentldy  adopled,  Lhe advimeesd  variely
Trial preceecds the Nalional Bean Varviely Trinl and the labtter

P e PRahi gty

beneliis from Lines selectod ran

During, 1989/90 this (rintd was placed ot Sokola i Misuks Hills
(Chifipa), Ng'ongt Exlension Planndng dvea Chomphi ), Lunyangwa (Mzura),
Champhira Extension Planning Area (Mzimba), Bunds (Liliongwe}, bedza
Hills (hedza) and  af Malapwala Extension  Floanning  Area {(Thyolo).
Twelve penotypes comprising il oiGu Livaa., anorace seleclions, hybrid
matertals, and o released varicly (Nasakoa) asn oo check, were dncluded.
Three réplicates wore wied 0l ench Gite Fach pross plot comprised
ol 4 rows cach bm lorng. lidpes were spacoed G.8Im apact. Cilimbers
were spiced gl [Sem Inbtra-row  wherens non—cd imber:s were  spaced  al

k]

10em. ‘The netlh plot For harvest was 7.28/m .

Sced  yields  (kp/ha)  were  penerally  sipnificantly  diffecenl. among

genclypes  exeepl ot Champhira and Misuko Tables J-6). Cenerally
the yiclds were higher lhan in 1988/59. Al=h, AZ2B6, A344, and 25—
P x B=7, had uvipnificanlly hipgher yields (han 52, 29-2 and the
check (Nasaka} @t Deden (Table 3. A simidar response wan obscrved
forr number of  nceda/pod. Anulys i for secd mize indicatled that all

penolypes had  lorper seed ¢ lassed Lhan AZBG and A321, which had 24



and  27p/100  seeds, At Lunysngwa sipnificantly highor secd yields
waere obtajned From ARBG, AWMA - LR halombe and lasinko. APBG

ond A344 were hipher yielding possibiy duoe o the sipn: Leantly more
pods/plant  and  sceds/pod that  Lthey produce {Table 40, More pods
are produced probnbly due Lo o larger plant heipht. A% a4, AZ806 had

significantly hipgher yields than the rest of Lines ol pod {(Table

&) ia seems to quile clearly indicale the superior sy ol the
CIAT genotypes  AZHGO  and AB44. Those  promi=ing trom i 2 Malawian
germplasm are 210 x 8-7, 25-p x B-7, H=Y and  Phalombe, Falawians

prefer larpe-seoded kidney beans snd s direct reicase of 286 and
A344 is nol contidered. However, the Bean Yeoprom moay ocons der using
these as parents lo improve yields of releosed varicbics and upcomirng
bean lines, The lines AZ86 and A344 also showed o morked level of

resistance Lo the major ddses (FTsbles 1-G) oxeep! Floury Lealupotl

al. Lunyangwa (Table 4) and Web Blighl sl Misoka (Table 5).



Table 1.

&

National Bean Variety Trial (Bunda)

Genolype 100-seed wt Seed yield ALS CBB Rust WA
() kg/ha Scores (1-9)
Nasaka 38.7¢ 760 LIRS a7 207 Fob
21-%5 A3.4¢ 828 a5 ) .0 4,0
H-2 (Nyauzcmbe) 209314 356 T 3.5 3.7 4.2
AZHEG 19.7h 1400 2.5 2w’ 1.0 2.7
A344 225 336 2.7 2 i 125 2.7
29 x PEY? 2l 1008 5.5 3.5 1 L2
2=-10 » 8-7 3. de 7072 .7 3.0 Zuk 4.2
2h=r n BT H6. 3l 1O Bty dui 3.2 S
8-7 &% e 1GOL 5 I S hed 4.7
pP692 A6.2a 877 5.0 3.0 2 4.2
2Hh=2 Ay A L 4 i S 4 4.7
Fhalombe 35 9¢ 163554 6B, Fa% Lt 5.8
Mean 34.7 SR
Cv(%) 255 2RTT
Signiticance AL i
Means ol Towed by the same Jebberds) are not sipnificantly (P=0.05)

different

AL
CRI

W

Anpular 1l

Common

Webs Bl ipght

1

Bacterial

i L

Hlight

hy hmecan Multiple Range Tesl.



Table 2. National Bean Varieiy itial

LLhaiptiara)

Genotype #Seeds/pod 100 seed WL Seed yield ALS fust Scab
(kg/ha) {Scores 1-9)

Nosika 4.0 H0 .60 1 293 2.3 .7 Y5
2= 4.3 A e 1350 | L.% Ysh
fhmly A5 6. 2e 14916 % 2.3 2.5
{Nyauzembe)

A2HL 6.0 RS i 1766 L0 i .0 1.0
A3A4 %343 23,381 1810 1.0 1.0 1:: 0
29 x PGYY 4.0 A9 Pab 1570 e 2.2 )
2-10 x 8-7 Al ALt Lo #.0 1.7 1.7
2h=D » 87 A A40.4d 1119 2.8 2.0 2t
B~ 3.7 4] .Acd 1700 1.8 L Tisi?
P69 A.0) o 1 G 1832 i 2.0 Lo
PP g e | Al Khe ] Pk B Qi iy s
Phaiombe 3.9 47 .0cd 1178 2l [
Mean A.4 A0.3 in7h

eV (%) 4.6Y .00, P e

xR e ue "“l:,

Sipnificance

Moans tollowed by ULhe

soame Jet ter{s)

Ly Buncan Mul biple Koape Tost.

ALS = Anpular Lealspol

are gl

sipniti

i

:.t:m.!.]y

(F-0,05)

dirMferent
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Table 3. National Bean Variely irial (bDedzaj

Genotype H#Seeds/Pod 100 Seed Wi Seed yield ALS FLS ASC
(kg/ha} {Scores 1-9)

Nagala 4. 0Ocde AL Ocd 1300d 4.2 2.8 £.3

2i=5 L3 AH. ldef AL200 28 VT 1§50

LIS 4. 3hed 28,8 14860d .3 EsF 2B

(Ny:uizembe )

A2B6 5.3ab s PR 271 Aab 10 Lo 1.0

A344 H.00b 2701 2630ab 1.0 1.0 1.6

29 x PBY2 37 94,61 18473bed Tl 2 148

2-10 x 8-7 3.5he A4 . Bde 37 A0he 3se Lo L.

2h-2 x 8=7 4. 7ahe 41 .91 264800 3.0 2.0 1.7

8- 3.3 ad, Sef 23427he 23 1.7 LS

P62 dfde 5 1a 143%bed Y7 Zd7 1.0

2h=2 A Gcde L, 2¢ 1516ed J 3.0 28

Fiial ombe 4.00cde Al _dcin 196Ahed 4.0 2.0 2.8

Mean 4.2 A3.6 P L0%0)

UV (%) 9.45% s P £ ZL20

Signiticance e i ik i

Mean 1ol lowed by the some leller(s) are pnol signilicantiy (P=0.0%) different

by tunean Mul Uiple Ruanpge Toutb.

ALS = Anpular Leafspol
FL&A Floury Leafspol
AL Ascochyla Blight



Table 4. National Bean Varieby Trial (Lunyanpgwa)

Cenolype Pods/plant. Seeds/pod Height Seed-Wi Yield ALS Rust FLS
(cm) (100}  (kg/ha)

Nasikn P 0K AL 7 29.%¢ 45, 1a Y6 aboe 8.7 4.3 Lo T

e J03.71: & P B o5 B2 e Sl 7.7 3.0 5.0

ENyazembe
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Table 5. National Bean Variety Trial {Misuku)

Genotype 100-Seed Wt Seed yied ALS wi
(grams) (kg/ha)

Nosaks A1 .0ahb 453 9.0 1.8

2l-% 34, 5bed 141 4,7 1.0

nL-2 29 . 8de A7 PP )

(Myauzemboe)

A28 A4, Hed A4, I8 Gl

h344 L&t Al I skt %33

24 x PLY2 34, Babe 327 T 1.0

2-100 »x 8-7 2% Abed 302 Eie 3 -

25-2 x 8=7 A Hhiel 307 Yi.0) 2.7

H-7 ag Ood ST i |

P& AR En 5326 5.7 (L1

25-2 B Babe St ik o

Phind ombe 347hed AR ity 1.0

Moan 34.7 alAa

cv (%) 11.81 ~8,94

Bigniiicance e NG

Means fTollowesl by  The same letter{s)  are ool signilicanbly

different by buncan Multiple Range Teal.,
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(P=0.0Y)



Table 6. National Bean Variety Trial (Thyolo)

Genotype #Seeds/pod 100 Seed Wi  Seed yield Disease scores (1-9) at
(kg/ha) Flowering Podding

ALS SCAB wB ALS SCAB

2i=E d.3c4e iR IFhéw 2l 2JEW et 287 4.00
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25-2 x 8.7 &7y £6. 3¢ 297 4.33  5.33 5.6 5.6E 535

r
I i
(%)
~J
Eedl
~y
AN
o
[
| &
(43
wn
n
0
1%
2
o
G
(4]
W
L8
By
(]
-
h
Cis
e |
Q
O |

n 5

)
(€8]

t

[ 9¥)

s

Cad a3

B

m

I~

Fah 3l B 3 s 4hea dTdae I 3,00 4,88 732 4.00

2Bz 4. 7ed 36,4 BEotalotnlod E.G 4.0 e e o) 7.090 4.33 4
Prhalanbe 4, Gde s o, B el wr o UL S 86 &, 00

iean 4.4 26.3 746

Oy e 1¢.30 Fu 27 Z4.. 30




i

[. NATIORAL BFAN VARIETY TRIAL

SECOND SEASON PLANT ING

These  penolypes  wers apadn pianied  Lowards the end  of  the radoy

season  (March) al Matapwatn (Thyolod. Yioldn were penerally lower
from 1his crop than the ealicr pianted bFeind. Secd yieids {kg/had
were highly  aignificantly dilferenl aeong  goenolype. 25=-72 was  Lhe

hiphest wiclding renolype, (ollowed by ARHG, 827, 249 x  PGY2  and
ch=2 x B-7. Mot ot Lhe penolypes which had prodoced high yields
in the rain-lred creop did not do very well in the late-pianted crop.
It owounld appecr thul  these  are nol ddeasl tor pelay cruoppling.
The bulk of the bhean crop in Thyolo is prodieced as o relay orop
(after maize). Aa mentioned carlicer farmers prefer kidney beans
having large seed size. AHh~2 and 240 % PO have larpe seed size
whije 8«7 and 252 ¥ B-7 Lave mediuin Siar seed. The: CIAT Jine {APB6)
har small sceed size (Table 65), seed size difterced highly significantly
among, penolypes. With the exeeplion of the CIAT lines, nll penolypes
had seed sizes belonpinge o moedium and large giee colepories. The
following pepolypes had higher aecd cize in ihe  bale=ploanted crop
Lhan the early planled erop: Nogalia, 249 » PEOYP . B=7, 25-0, Phajonbe,
Slety and 2B=2 x HA=7 (Tamie Ot .

Genolypes also diflered prontly o Lhe raaber of  seads por 10 pods.,

Generally Lhiz was Jower in the babe planled ceop.

I1. THE HESPONSE OF SIX BEAN GENOTYPES T0 INTERCROPPING
WiTH THREE MAIZE VARIETIES

The objecbive ol this triaal wan bto cvodusice some promising ondraco
selection:  and  inlrodocbions  wnder  an intercropping syskbtem  wibh
f

Lheew contraskbeing  matzne varicbies {a hybacted, o ecomposite and a

loctal) in diftecenl bean prowing areses abt Moalowi s The Eredial was



Table 6b. National Bean Variety Trial (Thyolo)

{Late planted crop;

Significance

Genotype 100 Seed Wt # of seeds Yield

{g) {per 10 pods) (kg/ha)
Nasaka 40.1b 39.7bcd 209.2
21-5 30.1d 40.7bed 268.3
5-2 (Nyauzembe) 29.3d 35.7bcd 296.3
- A286 18.0e 54.0a 476.3
T A3A44 20.2e 43.8b 2152
29 x P692 a4 .7a 31.7d 348.3
2-10 x 8=-7 B2 42 Obe 284 .4
25-2 x 8-7 34.1c 41 .Obcd 306.6
8-7 55 o 1 31.74 4231
P6&392 35.8b 38.0cd 241.1
25-2 42 .4ab 39.5%bcd &16.8
Phalombe 41.4b 34.0cd ¥97.6
Mean 341 38.9 328.6
CV (%) 4,73 12.43 27.39

* ¥ LR e

Means followed by the

-t Leris) arec

not significantly {(P=0.05)

different by Duncan Multiple Range Test.

L
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carried out ol Hunda  (Lilonpwe), Clizanph e {Meimbal, bDedza Hills

(Ledza)  and b Mpltome {(Homphi). The  experimental  desipgn was
randomised complete bhilock, wilhh theee voplicates, Crass plet size
winn A ridges each 10Om long. Nell, plol size was 14,4 sq. meler.
The ridges were O.9m  apartl, Maize was planicd ot 0.9m between

alationsg

i, 3 smoeds per station. Heons were planted ol Oolbm from

buolh sides of the maize siation and 3 sceeds per station.

There were no sipnilican! diflferences in seed yvicld of beans among
lreatments at Champhira, Dedza Hilla el Ngtonga. lowevetr al Bunda
lheres were sipnilicant differonces 1o bean yiclds omonp, treatmentis.
Al al) localions B=7 wa Lhe hiphesl yielding: penoiype closely (ollowed
by 2i-H, G214, 12-4, and G-5. Generally bheon yields were lower
when  intercropped  wiily  local  maize, especianily al Dedza Hills.
Rean yiclda were penerally low ot Bunda, The number of seeds per
pod  differed highly significantly  esonp treatments  all Pedza Hills
and Npg'ongo, and differed very highly significantly among tLreatmentas

Al Champhico, There were very high sipgnificant differcnces in seocd

size among treatmenl: st Junda, Chomphiica, Dedza Hills and Nelonpa
(Tables 7-11).  The local hean had Lhe ITarpest cced size af Champbhira,
Dedz:s ond Bunddsa, clusely (ollowed by 12-4, B-7 ord Z21=5. Ng ' ongan

had ihe lowésl aeed size For sl MR IO o e

Malawinns  prow beans mainly  uander mixed cropping willh maize and
Lhey prefer larpe sceded kidmey bepne, 8<7, 2<4 and 21-%H are idead
For the Malawian farmers becouse bhey yield hipghly in mixlures with
maize and olao have o moediun Seod aize (25-39p/100 secd)., Beans
yields were lower than dosb yveor's yields ol Bunda ane Nplonga bul
were hipher st Dedza Hills. There were very hiphly significant
differences amang  treatments in maive yield, secd size, grains/row

and rows/eob it Bundz (Table 8).



Table 7. BSix bean penolypes intercropped with Lhree maize varietlies

(beans, Bunda).

Treatment 100-Seed Wt Seed yield
Combination (g (kp/ha)
Local + local bean 3H.Aabe 1420~
Local + b= 30, Ode Ilde
Local ¢« 21=L 35.8h-¢ L 40a-e
Lacal + 827 330601 1 37a-¢
Local + 12-4 39, 7ab 120bede
Local + 6-0 2. ahi 187abe
Local + G2 HET S Li18bheade
uca $ Lacal benn AR A0 LAO:—0
UCA S 31, 3der 12%b-¢
UCA A s AL le~1 I 94ab
UCA 8= 35.2b=c 145a=¢
ueh S 0L U= 223n
UCA ¢ G=% P T I'/79abed
UCA + 0718 28. A1 164abed
M1 ¢ Local bean LIPS | I l1440-¢
MHL12 4 Y22 10 PR A3 et 110bede
MH1Z2 ¢+ 21<5 4 G~ HEe
MHIZD 4 8-7 i L] T 1493~
MHIZ ¢ 12-4 36.9n-d 122b-c
ML ¢ 6B 2hGA 100cde
M2 + G218 SH-0O1gh I16b-e
Mean AL IREL L35
V(%) 1. 820 32.66
significance HAE L

Means Yollowod by the same Letber{nd are nol signilicanlly (P=0.05)

different by livncan Mulliple Ranpge Test,
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Table 8. Six bean genotype intercropped with three maize
varieties {(mpizr Mrimdn)
Trealment Rows/ Grains 100-Seed Yield
combination cob row weight (kg/ha)
Local + Local bLean 8.5 32 6.6 1366
Local + 5= 8.4 29 31 .5 1323
Local ¢+ 21-5 o 25 L L1611
Locnl +8=7 H.4 & 3% .7 1 314
Local 1 12-4 3.4 5, 337 16530
Local + G-5 8.8 g 5] 379 1168
Local + G218 8.3 29 a3 Y 1276
UCA t hocal bLean 11,9 3z 2h.4 2054
UCA + h=2 L. 8 38 AL 2103
UCA + 21=5H 12.1 31 268 1150
UCA o 8=-7 1%, 48 34 245
HCA + i2=-A 125 33 8505 18519
UCA v Bl f sty 3 23,6 2400
UCA + G218 I T A4 2524 1123
MiI17 + Local boeoan i0.8 30 23 3467
MHIZ2 4 -2 5.0 PR 33 26.6 1942
MHLY v 210 3.4 34 3.6 183545
Mill 2 o+ 8- b3 A0 S92 19Y7
MHLD? 4 12-4 133 A0 29,8 2585
Mii v 6H=N 1G.4 At Wil 3 1960
M2 o+ GE18 10.9 46 ALY
Mear 10.4 33 29.4 1788
eV (%) b 24 H.6 10.50 249,87
By ¥Hw e ¥

Sigmificance
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Table @. Six bean genotypes intercropped with three maize
varielies (beans, Champhira).

Treament 100-Seed Wt Seeds/pods  Pod length Yield
Combination (g) {cm) (kg/ha)
Local + Local maize 38.0 4 Lt 3 HA43
-2 + Loenl maize 39.7 A idw8 210
d1=-5 o+ Local maize 294 4 Ll 106
B-7 + Loeal maize 85 T ) 3 8.4 4455
12-4 + Local 34.9 3 14.3 193
65 v Local maize 35.2 3 9.5 281
Geld o+ Lhocnl maize 36,0 4 i 289
UCA + Local 35.4 A L 529
UCA ¥ H=2 A0 1 I [ 530
UCA + £1=-H 3.5 4 1]3 A3Y%
0cA + 8=7 40,0 5 TL.4 560
HCA v 12-4 1.9 A LY % 828
UCA + G5 41.9 A 12.6 6549
Uca + G218 42.9 5 12l 267
Miil2 v Local A o7 A 12.0 241
Miil2 ¢ H-0 2k | L 3 863
MHL2  + 21-5 2.0 5 10,3 o1
Mill2 + 8-7 2P £ A3 471
MH12 + 12-4 311 .5 5 i 5 324
MHLIZ? + 6= 30:% A1 Y. A60
MHLZ? ¢+ G218 38.8 5 103 671
Me=zam 5.6 i LIt 4606
cv (%) yedly) 200 Y& 24 60.91.
Sipnificance s L b 0.0G6E
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Table 10. Six bean penolypes intercropped with three maize
varieties (beans, Nedzn Ni11e)
Treatment 100-Seed Wt Seeds/pod Yield
Combination {(g) {(kg/ha)
Local + Local maize 4.3 5 785
Local + UCA A1 .2 4 708
Local + MH1Z2 A0.2 3 1098
by—r + Locad mioize 30.6 3 468
H=p 1 UCA 11 .5 4 092
Hher + MHIL? 2.3 A 887
21<% 4+ Local maize 37 6) A1 a97%
21-5 4+ UCA 6.1 4 1126
21=% o+ MHL2 AR £ 1159
6-7 + Loconl miize 357 A 1053
87 + UCA a6.0 | 1154
B-7 + M2 31.0 4 1144
12-4  + Local maive 40,1 B 741
12-4  + UCA St ; 1041
12-4 + M2 35T 4 106G
6~ r Local maize 22.0 6 987
(=5 v UCA 26.2 7 1154 -
=13 v MH12 2503 2 820
G218 4 Local maisze 27.8 A A77
G218 4+ UCA F2.4 A 1052
G218+ MHIZ 29.4 4 1191
Mean 34,0 4 952
CV (%) 12.52 16.496 34.07
significance #aEh BB NS




Table 1i. Six bean genotypes intercropped with three maize

varieties (beans, Ng'onga).

Treatment 100-Seed WL Seeds/pod Yield
Combination (g) (kg/ha)
Local + Local mnize 26.72 4 265
H-2 + Local maize 6.0 A 372
21-5% + Local maize 26,9 4 242
8-7 + Local mnize 30.1 4 339
12-4  + Local maize 28.9 4 71
G-5 + Local maize 24.4 6 288
G218 + Local maize 29.1 A 39%
Locial + UCA 25.4 4 284
=2 + UCA 27 4 A78
21-% + UCA 31.9 4 K19
8-7 + UCA 29.0 4 H67
12-4 + UCA B & 427
65 + HUCA 2%5.4 A 519
G218 + UCA A S 4 374
Local + MH1? 28,2 4 338
-2  + MIL? 25,1 4 A%H
?1-5 ¢+ MH1Z 31.7 4 Rl -
8-7 + M2 31.8 A H64 -
12-4 4 Mill?2 L7 4 439
6-5 MH12 24.0 5 430
G218 + M2 PR.A 4 420
Mean 283 A A20
cv (%) 7.93 12.143 24,645

Significance P .. 0.06
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I1l. DROUGHT RESEARCH

A. INTERGRATED SCREENING FOR HELT AND DROUCHT TOLERANCE IN COMMON
BEAN (Phaseolus vulgaris L):

1. PERFORMANCE OF LINES UNDSR TERMINAL DROUGHT STRESS

The objeclives obf 1his trial were as follows:

a. To identify and evaluate avallable dwarf and bush bean
germplasm for  greater  Lolerance  and  adaptability  to

heal drought stress.

b. To evaluaie the suitability of availoble methodology
for the oscereening of  heat and  drought telerance  in

dwarl and bush bean gempdasn.

¢ "Tao validate results {1-om the ditferent screening
methodoloasies  against  actual yields in lield trials

under siress conditions.

ils To provide Prdwr o by o, g developmental and
physioclogical processes eriab ] ing gpreater tolerance

and adaptibility Lo heat and drought {olerance.

Twenty five penciypes comprising intruduct ions, hybrid
malerials and twe released varieties (ns check) were entered.
The experimenlsl desien  was  randomised  complete  block,
with 3 replicates. Gross plol size was 4 ridges each

5m long. Hetl plol size was 2 ridpes cach 4m long. Inter-

row spacing was 0.%m and intra-row spacing was O.1m.

The  enolypes differed highly significanildy in yield, seed

Size, number ol seeds per pod and number of pods per ploi.
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A number of  penotypes  infroductions) yielded much hipgher than
the released varteliocs. These wore ARA4A, ACZGH, A286, BAT 336,
A4AZ, BAT A77, Umvoli and bLomipno {(Table 12). These  genolypes
have prealer tolerance Lo heat  and  drosupht than the Malawian

varielies (Nasaka and Sepelekoedws) .,

Mosl of Lhe genolypes were ousceplable o ALS and Husl, AXB6,
AZ6H, A344, BAT 336 chowed resi:mtance lo boblh ALS and Rusl (Table
12}

PERFORMANCE OF LINES UNDER CONTROLLED DROUGHT STRESS

One  experiment was planted at Kasinthula Apricullaenl  Research
Station (200m above  sen 11',‘\}(-."_]) gn 22 S, P984, Twenty—-five
genotypes of  beans  (none of  them being climbers) trom the North
and Soulh Anerica and Central and Southern Africa (Table 1) were

used in oo splil=plol desipn with three replications. The mainplois

we ree

i) adeguate irripation throughout growth cycle
h) droughl—<{reas imposed during [Nowering

c) drought —stress loposcd during pod=1 111 ing.

Drought  was  imposed by stopping Jeripgetioan 0 weelk before Lhe

start of the respeclive growlh  stapes, The  penoptypes were
suhplols, Fach  subplaol  was  composcd ol A rvidges {upaced 60cm
apart) each bmo longp. The beans were planted ot s spocing of
10cm  aparl inira-row. A fertidizer miviure (23:2]1:0 N:P:K) was

applied wusing the bonding method before planting ab 200 kp/ha
on M June. Haorvesting wins completed on 3 Uclober, 1980, the
data  collect:d  ineluded phenclopicnl  characteriatic: which were
obtained wilh & pgradusted oross that ia placed on Lhe centre
of the row iand then the widlh and hoipghl of the eanopy are easily
read from P liata  also  included  hean seed yicld and  yield

compounents,



Table 12a. Performance of 25 (¢ 1 ypes Under Terminal Drought

Stress {(Bunda)

Variety Pods/plot  Seeds/10 pois 100 Seed Wt Yield ALS Rust
(g) (kg/ha) Scores

Sapelekedwa 516 35 40.1 471 6 1
Calima 398 32 50.% 516 6 A
BAT 1387 542 36 36.9 567 4 g
BAT 125 541 52 24.3 A8 4 2
BAT 336 728 52 20.6 b 2 3]
BAT A77 758 50 21.0 659 3 1
BAT 1486 489 38 37.0 488 4 5
C-20 al6 52 16.5 576 2 2
Domino 839 60 17.8 667 3 1
AZGE 736 5% 24.0 750 & 1
AZ86 753 Y 2245 713 2 1
AAAY 91 a4 30.9 665 ? 2
Bonus 332 43 39.2 421 5 6
8-7 449 30 39.0 418 5 4
ICA 21148 A97 33 36.5 489 2 4
252 318 38 46.8 AZ7 4 7
25-2 x 8-7 476 36 . 1.8 456 5 4
2-10 x 8-7 371 36 A4, 1 BET 6 5
Nasalka 375 24 A3.:8 136 65 a
Ma juba 366 45 d2e 341 5 4
Umvoti 562 46 30.4 G088 4 G
A344 900 49 24 .1 811 2 el
PVA 894 424 31 43.1 1489 % 4
PVA 781 389 40 A7 % 403 4 4
PVA 1095 368 34 48.3 5143 G 3
Mean 535 a2 34.4 543

ey (%) 19,43 14.34 5.82 20.78

significance *hE iR # e L

ALS = Angular Leafspot



The other experimenl was planted al PBaads Collepe of Apricul ture
(1118m above seal level) in Lilonpwe on b Jduly J9s4. A split-
plot, desipn replicated  Glosee Udlie d was dsed. Threoe  waler

ropcimes reprosenbed mainplots, vig:

o) well-witered throughout (Ww),

z

I} drought. imposed ai stape of {dowering (BSF), e

&) droughl imposed oL alape of pod=tilliong (SPF3.
Fifteen penolypes, including those wsed al Kointimla except

D= {medium proeen}, 2-10 (large while kidney), 6-=1  (large

brown kidrey), and 3-13 {small purpled, were used as subplois.

Fach penolype wis planted on 4 ridpes ol Smoin length. inter—
vow  apacing wins B0cm. N Fertilizey mixture (A:20:0 NoPig)
was  applied ol 300 kp/ha. Seeds were planted ab 10cem  intra-

row . Mrought ot Ulowering was imposed ol 3% doys after planting
while that Al pod=riiling was imposed at 61 days afler planting.
After  bLhess  slopes were complete irrigation rvesumed. fiata
ol lected included moeleorclogical, phenciopnical {Towering

pod=Tilling and  malurily nlnges) phiysialopical (1eat”  area

TaTH! L camine -3 ) AnG agrenomic (yieid and  yield components)
ehataclerisd ies, Horverting  was  condacted  during Seplembor

and Urtober from 9.6m .
Twenty  Tive penolype:s Trom vaertous  parls ol the world  were

grown in an irrvigation experiment ot Kesinthula Research Slalion

{Table 12b). These  genolypoes didg nel ditler, across moisture
regimes, in time taken Lo reach flowering (Table 12e). This
wiis because irestments had nol been imposed ap 1o a9 week befare
flowering. lHowever, the pericd ol Lime Lo ihe end of flowering
wan sipnificantly reduced when deouphl wis sipgriificant  reduced

when  drough witn imposod  during pod-=fillding. This probably
coussad a0 oo opniticanl. reduction in duralion of the flowering
period  wnder  sunch  meolslure-slress  conditions  {Tahle  12c).
The  differe e wns mainloined ap te physiolepical maturity.

Growlh vyoiey seem o have been redured by moeisture sireus
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abt flowering as can boe  evidenced {pas signifficant. reduction
in bath cuanopy heipghl and widih anid ecanoony cover (%) atl R6
stape  of  bean prowlth and  development. The nunber  of  pods

imposed

per plant was signitienanlly reduced by molsbure=slres
at. either flowering or pod=1'illing sluges, The  reduction
in number of pods when drought wos  impoced during flowering
could have been due to few Tlowers sebiing cince more probably
aburted, However, 100 ceed weipht wasn sianificontly reduced
only by moisturec—siress al pod-filiing. The number of secds/pod
did rnot differ in bean genolypes across molsiure  repimes.
Seed  yields  were  cipnificantly reduced by moislure-stress
at  either tlowering (70%) or pod-filiing [(76%) (Table 12c).
Both slages seemed Lo be equally imporitant tor moislure-stress
to significantly affcee!l secd yields oblained. The reduction
al. the former slage woas probably more a result. of reduction
in number of pods/plant whereas The poduct ton ot the latler

stage was i resull of redeclion in 100-sced weight.

Under well-watcered conditions the besi-yiclding (0 100 kg/ha)
penolypes  waeres sapelekedws, Diacol Calima, BAT 1387, BAT
1386, =70 Prenn i ric A286, Nawsaka, tmvoli, &344 oand PVA 781

o E

(daia nol. shownd. Hasaks ol w leased varietieg
in Malawi o they were highoer viedldiogp landeace collections.,
A2B6 and AL were best penolypes in terms of disease resiatance
and yield in the Malawl Halicnal Beon Varietiy Trial in 19460,
I these lrials Nasks was o check  when moilsture-siress  was
imposed al Ullowering the besl penotype was homine, However,
when droughit  wis  impocsed  at pod=filling  the best  yielding
pgoenolype  woero: Sapelekedwn, APGH, AZ8G, and 8-7.  Sapeloekedwn
and  8-7 wer s delermined o be deoupht tolerani in previous
studies and tu¢ now being used in the "Breeding for Drought

Tolerance' conponent of this Subproject.

Prouphl. suscptibilily indices were calculated a5 was  done

by Fischer a.ad Maurcer (1378). Toleyrant pgenolypes at Clowering
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were Sapelekedw:, BAT 124, BAT 336, lowing, MEH, 3=7, 2L-2 and
PVA 844 (Table 12d7}. When dreapoht was depesnd al pod-1'Elling the
dreught. tolerimt genolypes woro: Sapelekedwn, AA4AD, 8-7, 1CA 21148,
A5=-2 x B=7, =10 » -7, A4 and PVA 10695, Genoclypes thal yielded

; o ; e, T s , s
more under drought {indicaled by nepative Sndices, Table 17d) should

he studied furithor hefore ihetr pertformance under drcupht situations

could be discussod.

AL Bunda Colleps seed yields did not differ amons water regimes
producing g mesn 1425 kp/ha, However, seed yiolds diffored sipnifi-
cantly among genctypesi. The genolypes 2452 ¥ 8-7, b2, =10, 6-
1, Sapclekedwn, 8=, and 242 were besl yielding {1500 kg/ha)

genotypes, in Lhat order (Table 12a}. The poorest. genolypes across

waler regimes wore BAT 17H and  Majubi., Biomass proeducltion at RG
did not difier among wialer regimes, Genolyprs  however; differed
significantly for biomoss produoct ion 1 bl shape, with 8<7, 25z

,

2 x 8-7, L=z and Kaulesi hkeing the best, in that erder. Leat sxpansion
rales  were also wol significontly ditfcerent among water regimes.
Leaf area index (LAIY} wis sipnilficontly reduced by moisluro-stress

The [ollowing peaotlypoes: 8-7, Kauleai, %07 »z 8=Y, and %2 had
significontly higher LAL Lhan other genciypos., Canopy heighl  was
sigai ficantly reduced by weslaiu Lol wdieringy [RG&Y. The

bigger canopics wore bthese from 2L-2 x ®8-7, 7-10 % 8-7, Kaulesi,

and 5-2, However. canopy widlh ot BG was smob sipnilicsnbly different

among  waler  regimes  {dalta nol  whown) ., Gererinl iy,  bthe Malawian

penolypes  had hipher vwigour scores than olber penotypes probably
;

due to Jocal adaplation. BAT 12% had hee leash wigour. Drought

physiological maturity.

CONCLUSION

BetLter performonce  under moisture-slress condibions by Sonpelekedwa
and 8<7 has been conflirmed. Thene wore amongsl pgood genotypes under

various mutsture—-sbress envirenments in 1884, Other gencolypes Lhot
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seem 1tc be pood Gre: BAT 336G, Doemino, AZGE, 6=, and PVA
894 il drought was imposcd ab flowering amnd A442, 1CA 21148,
A344, PVR 109%, 26=-2 x 8-/, and =10 x =7 il drought was
impoused al pod-Tilling. b owould scem thal the size of plants
indicaoted by canopy choaracteristios, biomuss,  LAL, and  bean
yields under moisture-stiress ore good indicnlors  of  drought
toleranl genoipyes. Thiz may anly be v pesult of belter rool
systems for uplifling waler (hoan morsture conscerval ion mechanisms

under which ploant growlh is highly minimined.

AFRICAN BEAN DROUGHT RESISTANCE NURSERY {ABDREN)

The objective of this ifrinl was Lo evaluaste Lhe performiance
of promising  callivars ident ified amder droughl condilions

in ElLhiopita and Laltin America.

The Irial wis  carrvied out al Bounds (Lilongwe), using  Lhe
randomised complele block desion. There were 3 roplicates.
Sixteen penaiypes were  enlered, including o Malawian  line
as a chech. (ross plol size was 4 pidpes cach Am long. Ne'l L
plat size wons 2 ridges each 3in Jong. inler=row spacing was

0.9m and inbri~row spacingg wis Uodm.

There were no  significance  differences among  genolypes  in
yield and number of pods/plor. Howewver, (here were very highly
signilficanl. differences in scoed size, BAT 1Las, vgo>rh, G50%49,
Mexican 142 and Ex Hico 23 were the lop 5 hiph yiclding lines.
All Lthese hag seed Sizes ol leas than P (1. small). Onc
penotype had mediam secd size and two (inclwiing loesl check)

had larpge seed size {(Table 13).
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Table 12b. Twenty-five genotypes used in the drought experiment
at Kasintula 1989/390

Genotype Origin Colour
Sapelekedws Malawi rod
Diacocl Calimn colombin speckled red
BAT 1387 CAILT ipeckled red
BAT 125 CI1AT Croam
BAT 236 CLAT cream
BAT 477 CIAT cream
BAT 1386 CTAT speckled red
C-20 USA whiie
Domino UGA hlack
AZGS CIAT Cresam
A286 CHAT Cream
A4A2 i eren
Bonus H5A cream
87 Madawi purple
1CA 21148 Colombin speckled red
25=-2 M Liawi white
2h-i o» B/ Ml aw i ired
2=10 x B=7 WMixliawi : whii t.e
Nagsaka Malowi ik
Ma juba R3A volJow
Umvoti REA Crenm
ABAA CLAT crean
PVA 844 CLAYT =“peckled red
PVA 781 CLAT speckied red
PVYA 1095 CIAT rod

CIAT Centro Inlernalional de Apricultura Tropical
Uik United Stales of Americn

REGA Kepubl ic of South Africa
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Table 12c. The effect of three regimes of moisture-stress on a
number of characteristics of twenty-five bean

genotypes (1989/90)

Characteristic Waler regime Prob.
Wy DSF DSPF
Bays to full flowering {(d) 45.8 A5.8 A5.3 NS
bays to end of {lowering (d) 65h.4 £h.1 6A4.2 *
Duration of flowering (d) 25.9 26.0 24.9 o
Days to physiol maburily (d) 770 e 7546 %
Canopy cover {%) 78.1 68.7 Thes »
Canopy height {cem) at HG AV 43.0 {77 wx
Canopy width (em) al B A47.0 41.9 44,0 *
N.umbm‘ of pods/plant JEs e 20 i 6] 12.6 P
Pod length {(cm) E3.d |6 1G9 *
MNumber of secds/pod A.95 .64 4.84 NS
100=-seed woipht {(g) A5 361 3 .55 e
Seed yield (kp/ha) LOOG 6/ 76U ®
ww = woell=-walered;
DS = drongght=-clress at [Nowering;

DSPE ~ droughl-ctress at pod=£111ing.
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Table 12d. Drought susceplibility indices (S) of twenty-five
genolypes used at Kasinthula (1989/90)

Genotype S
at flowering at pod-filling

sapelelodwn i P (.23
Diacol Cualima 1.210 0,572
BAT 1387 1.339 2784
BAT 125 Q.706 1. 346)
BAT 336 (3.83h Za R L
BAT A77 0,330 Q2077
BAT 1386 IS 1 2261
=20 Io1%] &, 668
bomino 0,483 ] L2506
A2GE €, 349 2.46%9
A286 154 Q.42
AAAY I.345 ). 208
Ponus I .64 1.542
8-7 0.783 (.699
ICA 21148 1.068 0 ._a44
Ah-2 ). 970 (.9498
LS Y L, (G374
J=10 x B=Y 1.07/0 G, 8228
Nasaka L2494 1.363
Ma juba ¥« §71 2261
Umvol. i 1.504 1.521
A34a4 1.014 0.878
P'VA 894 0.767 2 Gl
PVA 781 1.6528 2.01%

PVA 109% 2.184 0. 451




Table 1Ze.

bt

Seed yield (kg/ha) of fifteen bean genotypes grown under

various soil moisture regimes al Bunda (1989/90)

Genolype W DSF DSPF Mean
MH=2 x B-7 2372 2083 2A4AY 22944
=22 Lo 134 1978 1706h
2=10 256 1 500G 1730 167%be
G- 1878 1813 L3177 1669be
Sapelekedwa 1321 1962 1424 1H76bc
8-7 1458 1608 Laraky 1534be
Pt 1219 1724 1587 1h09be
BAT 336 1217 YTt RS 1468be
Kaulesi 75 1294 1353 1 AGBEbe
2=10 » 8-7 Lhan 1526 122 141 1be
BAT 85 T7 1601 P69 1 I%6he
Nasiaka 12446 | D] 1240 1e5hhe
=20 1342 Lra? e 1173
BAT 12% S8} SR 484 703d
M juba 315 b3 iR 10y SWASTS
Mein 1394 1477 } A0 L4255
ww = Woell-wiilored;

DEF = pProughl-=siress ol Clowering;

DBSPF = Dronpght—=sbreoss ol pod=Tiling.

Menans  wibth

Pe=0.00 uning buncan's

the snine letber

dre

Mult iple Kange

ot

Tt

gipnificantly ditterent ot



33

Table 13. Performance of Drought Tolerant lines at Bunda (Lilongwe)

Variety Pods/plot 100-Seed Wt Seeds/10 pods Seed yield
(g) {kg/ha)

AlGLP 357 b5 P 38 394
MP 10% L98 2.0 25 AZ25
A0 %11 16.4 43 498
GH201 A&7 EE =8 31 A7}
6054 332 #3.0 a0 =08
GA4A6 LR 3.6 31 465
VHOZS 585 19.8 46 67
AND 197 316 45.2 31 279
BAT a77/ H0% A0 37 552
BAT 7498 369 20.8 506 H26
BAT 125 402 21.9 3 350
BAT 1198 438 17 :8 a2 7i6
RAT 338-1C 533 B/ 35 Q86
B Rlee 23 687 16,2 30 555
Mexican 142 437 Pty 34 Hel
Sapelekedw:s 3210 A2.3 . PP A16
Mean A37 23 L a5 498
v (%) 44,07 5 23,34 31.54

Sipnificance NG LB s ekl NS




PERFORMANCE OF NONCLIMBING MALAWIAN LANDRACE BEAN GENOTYPES
UNDER LIMITED SOIL MOISTURE CONDITIONS

The objectives of this experinent was Lo evaluate selecled

landrace  genolypes  rom the Malawizan permploasm  under drought

slre

s compared to irrigobted condiiions. Cepolvpes  of Known

drought tolerance were usced o conbrols.

This experiment  was  carried  cul at Bunda (Lilongwe ). The

cxperimental desipn was trandomized complete block, with three

repl ioales, Filfleen gprenolypes  were enbered  including  lwo
released  varielies and two  hybrids, Grons plo! size was 4
ridges cach Sm long 0.6m aparl. Neti plol size was 2 ridpes

cach Am loug.  Intra-row spacing was O.1lm.

There were very highly significant Jifferences among penolypes
in yield, seed size anid oumber ol swds o e paot. Three penolypes
(6-1, 8-7 and 25-2) ouiyiclded ihe vesl by a very wide margin.
These genniypes  also  bad  large  nunbers of peds per plat.
These geno: ypes proved Lo be very loierant 1o droupht conditions.

BAT 125, Mojobn, and BAT 338 showed noderate  tolerance 1o

droupht. (Table 14a), G=1, 8=7, 2%2 and BAT 12% had seed
wizes less  Lhan 20/ i iv s aahiiid ) wirlle HMajuba  and

BAT 336 had seed sizes of 350 and 35,1 /100 seeds {l.e.
medium) respectively. The 1two releascd varietbties  (Nasaka
and Soapeleledwn) did net perform well wnder droupht conditions,
both yielding far below the mean yield (Table 14n). Kaulosi
(3-13) had the least tolerance Lo drouphl, yielding only Sikg/ha

(Table 14a).

Whern  bhese genolypes were used in oan cxperiment where drought
was dmposcd ot differenl  times under irrvigated  condilions
il was ob!erved that drobghl either at RY or R7 slages of
prowth reduced yields significantiy (Table 14b). Yield redoclion
was  duce te  reduclion in number of pods/plant i the siress

was al RS ond due to reduced 100-scod weipght i the siress

was at. H7. However, penotypic variability was nol  obsepved



Table 14a.

3k

Performance of non-climbing Malaiwan landrace bean

genolypes under limifted snild mai-ture condilion (Bunda)

Variety Pods/plot j00-Seed Wi Yield
(p) (kg/ha)
HAT 336 46 A0 298
BAT 8% 39 7.9 239
BAT 12% v 9.8 349
Eymi? 45 130 276
M jubin L0 5.0 326
=20 4% 26,0 234
Nessnbea A1 23,5 239
Sopelekedwa 4% ks 262
A=10 its A%.6 295
D 107 1650 555
8-7 P 143 .4 740
-1 G4 14,6 808
P2 x B-7 ha A4 301
210 x 8-7 47 30560 186
Kaulesi (3-133 19 20 ] 51
Me:nn toks 0.2 337
cv (%) Ly, 08 94 33.16
3# B0 &y p * 8

Sipnilicance




Table 14b. Yield and yield components of i{en bean genotypes

grown upnder three moisture repimes

Moisture Yield No. pods/ No. Sceds/  100-Seed
{kg/ha) plant pods wt. (g)
Woll-watored L7980 14 . &8 : P 42 .6
Stress a1 RS [ 81 h e P 42 .64
2 reas ol BY ] H640 | 33 4.40 A40.8h
Me i 1648 e v e 2.0

Means with the come Jeliers along each cobunn are not signilicantly

(P=0.0%) differenl under huncoan's Muldtipie Kenge Test,

ith = Flowering srowth slape

R7? = Seedfilling prowth siaps
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Table 14c. Seed yield and yield components of ten bean genotypes

grown across three moisture regimes

Genotype Yield No. pods/ No. Seeds/ 100-Seed
{kg/ha) plant pods wt {p)
Nasiaka 1686 6y, 3bie: £ A%, 7be
Bwenzi Lawann 630, S A0 6.0k
Snpelelkedwi i944n 14 . 20b 4.3 A7 .0k
2=10 LGOL o E2uAbe 5.0 46 7Thod
2= L9300 10 Bbhe s 3 A8 L 90
Hg-/ f A s TR 3 b 4.0 34 3
-1 18348:, b Bube 4.0 34,20
M= x B=Y J 84N 4. 0h a1 A3.8cd
2-10 x B=7 18870 18 . 4un A0 A 0
Kaulesi LE]9n V900 1.0 S8 1 e
Meain 1643 L. Py A0
Cy (%) V72 B 1t.4 3.44

Means will the same lebters alonge coch ecclumn are not signilicantly

(P=0.0%) dillvrent under Duncan's Multiple ange Tesd,



Table 14d. Yield and yield components of nine bean genotypes under
two moisture regimes.

Genotype Yield (kg/ha No. of pods/m2 No of Seeds/pod
RF ST RF ST RF ST

NnGakin 1144 670 83.3 LYY 3.8G 3.70

Sapelekedwn 983 8a7 H4.8 91,1 3. AT 3.20

210 1 3:3%3 311 T30 772.6 4.30 3.93

2h-2 761 AQ7 70.0 54.4 370 3.43

8-7 758 G77 7 7.4 2.0 2.97

6-1 610 A2h5 87.4 510 T 4.00 3.37

25-2 x 8-7 342 270 71.8 A42.8 2043 2.60

2-10 » -7 454 334 80,41 66 .7 (b e 2.80

Kaulesi 256 247 T3.8 526 183 353

Mean 716 SYazi\ T76 £3.9 855 3.28

Std (gl 129.5 11.99 0L 370

Skid () A6 .34 0. 173

akd (g % t) 145,49 F9.01 0.518

v (%) P50 2058 e e

RF = Rainfed;

ST = Stressed

p = penclypos

t = trealments
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{Table 1ac). Hutl when those penolypes were grown under rainfoed
condilions with plastic placed in furrows Lo crogbe moislure-
shress in stressed plols yieldds among genolypes viaried signifi-

antly.

V. ADAPTION OF BEANS TO GROWING SEASON
LENGTH IN MALAWI

The abjective  of  this experiment was o identify genotypes
of  beans from Bundn germplasm Lhatl synchronise maturity with

the  ond  of Lhe  growing scason  in dilTerent  aproecological

ZIMECS L fvalustion was done under bolh monoculiore and inter-
cropping  systems wilhh moaize  (NSECM 41). Thivr experiment was
gipr g il b Bl caleinn, noaicay; Mplorgns (Rumphi), Bunda
(Lilonpgwe !, and Miytapwsts (Mhyolao), 27 popotypes were entered

comprising iandrace selecbions, hydrid moterials and lwa reicased

variet1es (Namajenpo and Sapelcekodwsd,

The  experimenlal  design woas  randomised  complete block, with
two  replicsoates. Gross plue sass Wil o4 Pidees each 5 Tong
and  O.9m aparl. Nett plob size was /.28 sq.melre. Intra—
row  spacingy Tor dwar! and bush pencolypoes was Godm,  intra-row
spacing for celinhing  genolypes was O.lbm o monocalture  and
4 wmeeds per hill in inlercropping syslems., Inira—row spoacing
fur maize wos 0.9m apart for secds were planted per hill  and

thinned Lo % plants per hill 2 weeks af'ler emergence.

Bean yiells diffeeed  hiphly signilicanlly  among  penotypes
utider  inte coropping ot Np'ongo o but the ditferences were nol
significan  al Bunds and Maltapwalna, Under monoculture Lhere
wore very highly siepnificanl differcnces in yield among peno-

Lypes ot Nglonpeos, while ot Matapwala the difterences  were
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highly significant., However, Lthe penotypes did nol differ
in yield at Bunda. Generagl iy, yiclds woere lower amder inlor-—
cropping than nonocollure ot all oitees, A number ol penolypes
pertormed voery well under bolh monocropping and  inlercropping,

Ak more than one site, viz: Sopedckodwa, 8=7, 7-8, 6-1, hH-

2, le=&6, 2=100, 1i-t1, 1=l yielded the hiphes! wnder both
monocul ture  and  interceropping ot Moloapwaio only. The hybrids
pertormed well onldy ot Buanda (Tablos i%, 17, 19). There woere
very highly sipgnificant difference:: among  penotypes in sced

size under  intercropping ot Ng'ongs  and Matapwata, bulb seed
size did nol differ sipniticantly al Bunda.  Under monceulture
seed  sizen were not o asignilicantly  different among  genolypes
Al Ng'onpa  bul they were  very hiphly sienilicant ly different
ab Malapwasta ond significantly ditfervent ot Bund:a. Secd size
wias penerally high ot Netongs whore 17 of the pgoenolypes had
seed sizes bres iwererrd Ph=239/ 100 IRTEYaYs I Cmcd iam ) and ithree

penobypes had  seed  sizes panging belween 40,8 and ‘-)6.}.’;;/1!)()

seeds (Table 16), The genolypes oleo diflered in number of
seeds/pod. The  differences  were  signiPicant ol Malapwata
and  highly sipnificant ot Np'ongs. Malze yiclds did not
differ mmonp  Lreatments gt Bundao, Netonen  ard Malapwala.

Number of  rows/cobh  and  pumber ol prains/row did not differ
At Bunds and Nelonga bul nomber of prains/row was very hiphly
significantly Jdifferent among trealments ol Malapwata (Tables

16, I8 and 20) .



Table 15.

Adaplalion of 22 bean genotypes under bolh monoculture and
intercropping wilh NSCM 41 al Ng'onga, Rumphi.

Monccul ture Intercropping

Genotypes Seeds/pod 100 Seed Wt Yield Seed/pod 100 Seed Wi Yield
-1 L3 0 13.4 TEHE L5l [5¥. 1 10
2=10 19,0 Shy b Bia 2.5 e 4 392
16-6 1.0 262 HE918% i F) 34,5 384
T 4.0 18 T 2 8733 3. % 30.6 331
-] n gl .3 10070 3.5 5 1 P | F6HY
-8 3.0 38.7 2370 A0} 31
8-7 1.0 33.1 870 2.b 30.4 il
=13 LS &1 .3 &73 A.0 e A 145
20 3B AL G Eyid 5 4% B 1G94
11-1 5.0 374 SWEE L 37.6 267
24-0 1.0 £9.8 [B2i8 ald 5 a2
14-5 1S .2 3R e O 21 il
b2 4.0 AGLH 717 A0 AT i S
15-10G Y L T g9 &, 6 2.8 15403
17-1 Falk o) PO it N L e PAL
12=4 REXS AT i I35 4.0 365, 2 280
L RS (PG 5 “As 1.5 LT 17
174=3 5.0 383.0 504 A0 6.0 1131
2h=2 % B/ £ .0 36,3 737 < 7 4 37 %
2-10 x 8-=7 4.0 365.4 (P 1.0 i 383
SapeTekedwa 5 34.7 87/ 4.0 207 600
Nama jongo LI B S5 TN et} 4.4 251
Mesian 4, 4 34,56 YA 1.1 33.9 284
v (%) 10, 53 35,726 1585 13.84 .18 23.4%

Yo Uy PR ¥ e

Sipnificance Tk ol
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Table 16. Performance of NSCHM 4! maize when grown with 22 bean

genotypes al Ng'onga, Rumphi

Bean genolype prown #rows/cob #prains/row Seed Wt Yield
(p) (kg/ha)
1-1 | S 36,0 4404 3182
2-10 0 PR AT F 5 1474
166 i3.0 14, 4 5] <8 2066
B 14 b 39.0 -5 [ L&25
(ST 14.0) ALy, s 24,2 2338
7-8 14,0 B0 AL 1958
A=/ 14.0 £ AT At ] 2113
3-13 4.0 3% 1.7 2T
Sl 13.0 j.H 2676
1i-1 14.0 38.0 R 2318
246 1AL 19,0 33,9 1573
14-5 1345 8 L2 2235
252 14,0 ALy O i35 ZHBN
18-10 I3 53 360 2.4 2504
17-1 By i 3.4 2014
12-4 il 0 Aot iy 7 1659
21-5 14,0 4% .5 L 2188
13-3 (R 380G P, 2324
A5 % B=7 35 i, LW 25 6 2009
2=10 x 8=7 B % aAZ % 4.8 SRR
Sapelekedwi 14,5 460 S/ 3 GG
N:ani) jongo .5 A, 4 7 LEGE
Mean Lian L 138 2183
UV (%) 8.7 % e 8,65 23.23
¥ 8 r W

Significance




Tabhle 17.

and intercropping wilh NSCM 41 maize Hoalapwala,

Adaptation of 22 bean gpenctypes under both monoculture

Thyole

GCenolype

Monocul ture

Intercropping

Seeds/pod

109 Seed Wi

Yield

Secds/pod

100 Seed Wt

Yield

1= L IR T Vid e LTI 0 RS 640
=10 T L 509 bty 34.1 392
| bt e | e PR Atsid & M1, A3
b ? 4.1 L 184 A0 3.7 A,
G=1 4.1 Aok Ay At Dy, 3 240
Tt Balh 343..1) HS1E 3. iH.6 206
#a7 A 1.5 R A0 3604 A7
-1 a3 e, '3 (y] & 7 R 31 .6 3
P A (1 1.} Sa R by o i
1= G5 Wkl Pt Y16 #r. 8 21
246

PA=1 L o L R A1 B o™ e 317
=t 4T 3.3 .0 A A0 35, 21e
LH=10 L 2.0 e 7 Y e
17-1 Tate 344 L (8 At M b 266
{iFah A4 /.4 (i1 A 5y A 340
Sl=b ¢ e s O 34523 .1 Wh, 444
13-4 7. g B ity Y5) it .4 37t
A % HeF A5 7y B A0 2 R N7
2-10 x #3-Y7 74 ;¥ e E Pl i 7 03 S @ A
Sipe lekedwn A% i A 0.4, A L5 3.4 T
N e Gt} 7.} A1 Gl 2.0 G
Mean 2 Jje " A A5 A4 i e
oy (%) i e 11,06 2780 o s i 16,34 45553
prgnl ficimee = EE oE S IR LE FH REH




Table 18.

genotypes at Kalapwala,

44

sityulio

Performance of NSCM 41 maize when grown with 22 bran

Bean genotypes pgrown

with

NSCM 41

firows/cob

ferains/row

100 Seed WL

{(g)

Yield
{kg/haj

13-3

Dy

2=10

= B=7

X B-7

Gapeleredwn

Mama jenpo

1A
iy

-
.

3245
16495
2256
27732
23494
JE73
3248
1907
2091
2334

24900

3351

21606
4450
2339
2HTY
1753
LEG7

2854

Menin

V(%)

Sipgnitticance

2hi2
24,308

N5
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Table 19. Adaptation of 22 bean penolypes under both monocultlure and

intercropping with NSCM 41 maize at Bunda, Lilongwe

Genotype

Monocul turs

Intercropping

100 Seed Wt Yieid

100 Seed Wt Yield

1-1 P0.3 7G84 i 184.8
=11 301 15405 331 42.9
16-6 A0 | 3%55.4 36k 3 94.1
V=12 33 .6 b= 2 34.9 79,7
61 S 983.4 9.4 10 e 4
78 2.9 4 00 T Al SR
8- 32.4 7681 32.4 117.8
-1 36510 b7z AL L ANT| L7 S
D=2 A3.70 VBT A A5 H 133.4
El=] 37.1 J00.3 8.7 897
2h~6) 3.7 A4S, 5 24,3 134.4
Tty 5.3 Gfsl s 7 41.9 L) G
Pt 34, 3 B3] 374 B0L.
18<10) S0 o4 5407 L
L'7-7 Al ';'f--sé’._. 6] .9 1843.49
12-A 5 T 2 AR5 3] 181.1
12-6 L0 1295 19,2 167.9
13-3 244 H1 7.8 £ L ) QLI
Fh= o MY 33.3 7% .8 5.9 3i8.5
2-1G x 8=7 A 10624 500 1 1.
Sape lekedw e 9L .0 32 .0 Sab 6
Nama jonipo R T M%7 o6 24,6 tA1.0
Meiar A3.0 6.1 e I T
cv (%) L4. 05 Al 24 2007 74 .48
Significance Eg N NS NG
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Table 20. Performance of NSCHM 41 maize when grown with 22 bran

genotypes al Bunda, Lilonpwe

Bean genotypes grown firows/cob flgrains/row Height Yield
with NSCM 41 {cm) (kg/ha)
P-~1 15.5 S P27 2400
210 L 0y 405 238 A0S0
16-6 14.0 3RO 236 3600
H-7 14,0 349,10 2006 3600
H~1 1.2.0) 2 e 201 37250
7-8 132.06 A0 201 230G
8-7 138 s I 16 A7%0
3-13 [ g T 215 3450
22-2 L&, % 365 168 3600
11=1 LE. a0 215 3750
24-6 15 40.0 6] BYASH]
14-5 L3 e €t 214 2740
Sh=2 1 3.hs J8.45 194 3150
18-10 RE L i | 3l
371 1 5.5 15 194 3300
12-4 QR ALY AL 200 A500
21=5 Y2k Y5 Te' o3 ] &85 3400
13-3 1t AL b 210 3450
25=-2 x B8=7 1:3.0 3,.0 1545 3000
210 x 8-10 13.0 38,0 206G AFEN
Supeleloedwn 13.6 23,0 "9 2300
Nama jenpo 13.0 385 i i 53600
Mean 13.0 X755 21 3hHP
ey (%) 757 10,55 6.4 18.41
sipgnificance 5 T 2 N
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V. 1. GOUTHERN AFRICAN BEAN TMPROVEMENT NURGERY

{SARBEIN) SET 3

The objective of thic teial wies to evaluste Lhe performanes of Bouth

AMrican beun lines in different agroecolopicnd zoned o Malawi .

This Leial wias carried ouabk ol Bunda (Lidloopwe ), champhica (Mzimbal,

Dedza,  Loyongwi  (Mzozu) amd Matapwata {Thyole). The  experimenial
drevipn was Randomizes Complele Rlock, with throe replicoles, These

woere 1Y% entries 12 Sonth ATridcan 1ines and theee Malowean lineasg.,
tirons plol size was A4 pidges cach am Fong cpoerd 009m apoel . Ne:t
plob  sige win SAm s, Intro=row spacing was O.lm, 1 plant  per

alaY i B

Thore were very aighly significant difterencos in yield among sonotypes

At Dedzae ond Mobapwad . The o FTEsprasege fo Viel#E wee s e Ficant

Al dundn bl owers ol signiticsn! b Chomphira ond Lanyampwa. Several
eaf bhes Bouwihern AlFiciur Tiges it very well ol all @ites, The hest
senolype wrey G locn B30 which hod biph yiodds at sl oaites excspl
tundit. BA 1%la, PVURE 1782, PVA AU, PYA U3, PVNA e, PVRZ  bhEY

AT SN 1213 hnd Brosid Reress puoriarmed weel d 1L several 2 | L {(Tables

P1=207. The  Modawian oo : o iow Lhe moean
yiedd @t all silles exgeplt bS< ol bedsg amd 8<7 ol Larnyamgws . Hoth
ol there penolypes did gueite well ob Bunda (fable 21, The Hiighest

_\,’it"}!l:i worc aoblaained gt lli'a'i:{:«, drd Lhe bowe=1 ol M.li'lpw..i;:.

Genciypes diftered very hiphly sipnifiennlly in sieeds sige al Bonda,
bedza and Thyolo.  The difforonecs were highly sipnificoant al Champhira
A nunmber of  Soulbern Afvican penobypes  (PYA S 340, PVA 7735, PYA 262
ang PVA 1267) hed darpe seed sive adl o all sittes only o-7 hiod laespe
secdn amoabp the Yalawinn genctypes (Tables 20-06). Thire were very
highly =ignilicast  dilferences wanong the ponolypes o Lhe pumber
aof  ueeds/pod ot dunda,  Champhica, Lunyangws and Molapwasta, Al hedzao
the diffvrences vere sipnilicond. Carieen 80 had Lhee b bphest msnbor

.

af seeds/ped ol oddl sibes, excepl Bumda (Yable 2)=FH. Genclynoes



AY

also differed very Sipnificuntly in plant heipht od pumber of nodes,
PVBZ 1589 hod lhe prentoest heightl ail ibe {wo sites. Severnl Southern
Africon lines showed resislance to ALD and Rust, Thers  weroe very
highly sipgnificent differences amuig  ihe peanulypes in Lheir reacltions
lo those fwo diseasces gt Champhirs {Table 221, Caricea 80, BAT 1514,
PVBZ 1589 antd P'VRZ 787 showed resislance Lo bath ALS and Kust ol
Champhira ond  Lunyoanpwo  (Disease  scors 1) {Tables 22 and 25).
The resl of Lhe genolypes were sunceptible to bolh diseases.  Kaulesi
stiowed  renislaince only to ALG al these Lwo siles (AL genolypes were

susceptible to Floury leal spol {Table 2L,

2. SOUTHERN AFRICAN BEAN TMPROVEMENT NURSERY
{SARBEJN SET 4)

The objective ol his trial was Lo evaluate the performance of Southern

Af'rican bean lines in differenl agroccolopical zones in Malawi,

The trial was corcied out ot Bunda {(Lilongwe)}, Champhira (Meimba),
Lunyangwa  (Mzuzoed  andd Matapwala (Thyolo). The  experimentnd design
wns  Randomised Complete Block, with  bhree replicoates. There were
1L entriest, 13 of which were Southern African lines and 2 were
released varietiss andg Lhree new §ines., Grogse plolt size was 4 ridpes
cach 4m long spaced G.9m apart.  The oetl plel size wous b4 sg. meters.,

intra~row spacinge vas O.lm, 1 plant per ztation.

Bean yields were hiphly significinily difforent  among penolypes  al
Bonda. The diflercencen were wvery hiphly sigmiticant ol Matapwala
while nat Lunyongwsa they were nol signilicoot. However, the yield
differences were nolb signilicoant ol Champhira, Several pood Southern
Africun genolypes were Umvoli, Kompasberg, 1 7822-02, PO 222-2-n2,
PC  166-C39, and Enscling {(Tables 27-31). The Molnwion varielies
yielded lower than the mean vield ol Bunda.,  The situnticon woas differ-
ent at Champhire wnere Sapelekedwns outyielded Lhe 17 Southern African

venotypes {Table 4, Nasabur hod yields above the measn yields at



Table 21.

A%

Performance of South African Bean (enotypes at Bunda,

Lilongwe. Sarbein Set 3

Variely 100-seed pods/ seeds/ plant number Yield
weight planis pod heighi. nodes kg/ha
(cm) '
Bromnd Acres 14 1 9de b 9%¢d 12 333ah
VA 210 P b b A7h 6 444:h
PYA 773 Al 1'7ert Ac 4lh 6 514
PVA 262 39 A dc A8 £ 496ab
PA 1267 i 2led S 4A1h 6 377ab
PYA 782 240 g Ae A3k 6 150h
BAT 1713 19 17del G ST 4 85524
PVRBZ 158U g 27b fiabs 1270 8 5584
A Aaz2 M 20bc (31 114ab L3 579
PVYRZ 1782 2 2hb bBihe 1OObed 13 Glan
BAT 1514 19 34 FH AR I A2
Carioca 80 21 200de ac Ehile V¢ A6Aab
Cpmi? 7 18cde t A GAty, it 6l -‘31-1
8- A 20cde tie e ! 6271
Haulesi 2 Pledde (FH P lDabe 15 31:ab
Mean 30 71 5 I 10} 484
eV (%) {5 T V1 . 1% 10,37 122,74 Il.63 S 0
Sipnificance La R 3% L Hax #
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Table 22. Performance of South African Genolypes at Champhira,

Mzimba. Sarbein Set 3.

Variety Seeds/pod 100-5eed weight  Yield ALS Rust
(g) kg/ha {Scores)

Broad Acres gdcl Adnh B20 L. 2 2.0
PUA 240 I BN 8et7 Ll 1.6
PVA 773 Ac=t IBabe Fill 248 1 =0
PVA 262 Oh=e a6Gab 430 2.0 LB
PVA 1207 Aef AMab Lt 2.0 1..0
PVA 782 Gabhe LR G5 103 F+8
BAT 1713 e Al 634 1.5 1.%
PVBYZ 1782 Giaib 2hede 26 1.3 1.0
BAT 1514 fHaabe 36— AdE 1.0 I
Carioca 80 75 A A4 3 w3 1.0
57 Af-c [z 309 O £ 5]
8-7 Ad=1 &1 e S 3.0 Ve G
Kaulesi A1 B 5456 1.0 3.0
Mean 5 34 Ej e} e 1.%
Cy (%) 15, 9% 24,16 35.86  1B.70 16.22
Signiticant b ik o i Fok
ALS = Appular Leastspol

Me:ning followed by the zome letter{s) are nol significantl (P 0.05)
¥ Y



sipnificance

Table 23. Performance of Soulh African Genolypes al Dedza.
Sarbein Set 3

Variety Seeds/pod 100-seed wi Yield

{g) kg/ha
Brood Acres Brvkae A7 1 7:00be
BVA 340 Abe Afa 11497be
PVA 773 Suthie 43a 169 7abe
PYA L2 Abe Al }h76Hhe
PYA 1267 L A 191 7be
PVA& 782 5 “ihh 16900 be
BAT 1713 B i B ) 2e
PVYBRZ 1589 Galby Acd I 5470be
ANAP i 2ed 1 70 3abe
BAT 1614 bilse 20d F9h%abe
Carioca 80 6301 204 1 76Rab
Cimai? Al 60 2650
37 Ay 60b 1i6ahe
Kauldend Atic HAesd 1 21%7be
Mean 3 3 1573
v (%) R e By s v

* * e o

Means Lol lowed by

L e

ame Jettor(s) are not

differenl by Duncon Miriliple Hanpe Test.

signiVicuntly

{ F=0ra0%)



Table 24. Performance of South African Bean Genotypes at

Lunyanpwa, Mzuzu.

Sarkein Set 2

Variety pods/ seeds/ plant pod yield
plant pod height, length {kp/ha)
{cm) (cm)
Broad Acres 14 by By 11 L5 3s
PVYA 340 Ly A A4 Yok L K2
PNA 773 i4 4 & 15 6573
PVA 262 b 4 Ay i 687
PVA 1267 142 A 0 1 oW i
PVA /82 14 Y A1 13 B
BAT 1713 27 ( : o 600
PYBYZ 1589 ¥y t 1A 13 E1819}
AaAz 1874 9 Y bl OH7
PVRZ 1782 i 8 by =6 1 i 610
BAT 1514 28 LY Rid il e/
Cariaca 80 2 7 i 10 4
H-2 ib 4 {2 123
8-> [7 1 5/ ] .5 HP0
Kaulesi 14 3 1207 1t 637
Mean 18 Y 04 {2 il
ey (%) iy /.4 1.Ah 6. O4 30,93
Sipnificance e SRS g N3




Table 25

. Reacltion of South African Bean Genobtypes fo Lhree bean

diseases atl Lunyungwa, 7.1,

Variety

Hust FLS

Braod Acres Vi ol 7

FVA 340
PVAE 773
PVA 262
PYA 1267/
PVA FHe

BAT 1713

w3 G i

Bats Yy F
2 5 2ot
A0 b3
i 3 B
b oAl A

PVBZ %89 § o3 i

N 412

PYRZ 1752 1.0 5.0

BAT 1514

Charioca 80 ¥ o
g By, 2 '
= A

o
Ao

FLA £
ALL

Floury lead spold

Arigular leat upol
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Table 26. Performance of South African Genolypes at

Malapwata, Thyolo. Sarbein Setb 3
Variety Seeds/pod 100-Seed Wi Yield

(g) (kg/ha)

Broad Acres = s =
PVA 2340 = P T “
PVA 773 4 13 147
PVA 262 A 4 654
PVA 1267 A o d 230
PVA 752 - i G
HAT 1713 & 14.49 482
PYB7 1782 & art 483
A 442 - - a
PVRZ 1782 e 14.1 a8y
BAT 1514 5 178 A86
Carioca 80 7 19.0 717
ol A 19.6 100
g7 " -~
Ko ) cosa i ; LE) 4 -
Mo 5 Fhd | 276
Cv (%) 13.2% Lo e 34.499

Yignificanece R

L




Table ?6b.

Disease Reaclion of South African GenoiLypes at Sokola

in Misuku Hills Chitipa)

Variely ALS Wi FB

Broad Acre: LN} | & T <
PVA 344 6.7 1.0 b.D
PVA 773 L L.0 j G
I'VA 262 At 1.0 40
PYA T2/ 346 4, 2 3.7
PVA /82 3 =l haitd 1.0
BAT 1713 1.8 L 3iad
PYBZ 1583 G A ls QRS
A A4 1.0 211§ } 20
PYRE L7452 N A0 )
BAT 1514 A0 & t, & R
i et BG 1w (TP 2.7
b= ] =3 b i) 1.0
§=7 (3.3 1 6 1.0
Kol esi 10 1.6




Lunyangws  wnd Malapwats {(Toable 30 and  31). Yiclds were penerally

high at Champhira and low ut 8olojpsaa.

Genolypes differed very highly s=ignificantly in seed size ot all
sltes. Seed size was generally high at Champhira, with some lines
reaching 527100 seed (Table 29).  The Southern African lines poenerally
had smaller seed sizes (han the Malawiaon varielies. PC 223-4-D1
hod seed sizes which were almost the some with those of the Malawian
varieties {Tables  27-31). There  were  ver) highly significant
differences  mmong  genotypes  in the number  of  poda/plant, plant

height, number of nedes/plant and pumber of secds/pod.

All penolypes were susceplible to Floury leaf spot, ALS and Rusl.
Three Soulhern African 1ines (I 7822-C2, Kempasboerg and PC166-C39)
showed resistone: te ALS (Table 27). Disease scores from one replicate
showed 1hat. 8 lines were pesislonl o Ascochyta blipght at Bunda.
The gpenolypes differcd very highly significantly in lheir reactions
to ALS al Champhira. Generally, all lines showed some resistance
(Mean disease @core = 1.7). The Tines did not differ signiticantly

in Ltheir reaction to rust (Table 200,

3. SOUTHERN AFRICAN BEAN IMPROVEMENT NURSERY
{(SARBELIN} SET &

The objective ol Lhis trial was Lo ovaluale some selected genotypes

ol beon lines from the Soulhern Alrican repion.

The:  Lrial wos carried oul ol Bunda (Lilonpgwed. T expoerimental
desipn was Roandomized Complele Block, with three replicales. There

were 1h entrics wiaich included 3 local choeks,

Gross plol size wias A4 ridepesn cach 4m long 0.9m apart. Netl plot

size was bHoaAm sg. Inbri-row gpacing was O.lm, 1 plant ) or shation.



Table 27.

Sarbein Sei 4.

Performance of South African Genolypes at Bunda

Lilinpwe.

Variety Pads/plant Seeds/pod Height fncdes 100-Seed WL Yield
{cm) (g) (kp/ha)
i THEE @ DLW brait? 1318} 137 13 o8 Fe6
P Bes-h=hip? 7 2 4.t 4] Gt “1.4 7%
b P22-5-Fp2 1Sl #..5 16 e d g 497
Frisse ) b 1.7 Sl 3 fi.l b4 .4 [ £1324
Umvet d s 37 st 16,3 T
Kumpinsberg 208 6.4 b7 S LY i T6H
P 166-0-39 . I G 14..7 7.8 743
e 223-4-b1 18,5 G5 1:349 e 4 11 .8 581
Pt 2LP=pg Pt d i 111 T e p g 387
PC A5G- 19,4 a.8 | L 2 L o 411
Nosaka e Aait? A€ 6.6 A5, 1 561
“apelekedwn 1.9 3.8 A Fosl R a9 GO
Type 2 Red 14,4 A6 G5 1734 e 10 764
Type 7 whille 1%, | 4,7 1 &1 Fo7 a7 A I 5 611
Type 1 wWhi le ].1.-4 18 » Wyl 714
Mean 7 A 3.0 71 160, 1.8 63%
CV (%) 14,48 7 103, G 142 A6 11y, 78 20 .84
g PN ¥R B ¥ + IR B

Sipnificance




Table 28.

diseases at Bunda, Lilongwe

Reaction of Scuth African Bean Genolypes to four bean

Variety FLS ALS RUST ASC
H 7a822-02 6.0 1.0 A0 6
PC 222-5-CP A b 1.0 U ) 1
PePRR-5-P2 3.0 Taits 5.0 3
Wil ind Faly 9 tls 1
Umvot i L G .0 6.5 i
Kompasberg L) 5 ‘.5 P
e 166-C3Y 6.0 E <) L L
e 223-4-01 4.5 0.0 T A
PC 25%2-12 4.5 . A5 4
PC 265=11 T 7.0 3l 1
Nasaka 3 £ 3.% 1.
sapelekedwen 4.5 2.6 6.0 1
Type 2 Red 4.0 .00 .4 I
Type 2 whiie w5 e 5.0 )
Type 1 while At P Ve S 3

ABC = Aschochy Lo TH 0t

FLS = Floury
ALG = Anpular Lealspod
*

Scorces for Replicate

dne Ondy.



Table 29. Performance of South African Bean Genotypes al Champhira,

Mzimba. Sarbein Sel 4.

Variety Seeds/pod

100-5c¢ed Wi
(g)

Yield
{(kp/ha)

Rust

it 782002 B 149, 4 £90 1.0 )3
PO 222-h 5.000Le L HNen It 2.0 B
PO 2020} 4. 0nbe 32 . b A4 P biacd
Frael ini 1.6 1.4
Umyvorli i PG J LR G .6 Vol
Vampanberg Ty i L8 8h HR G ) [ | Vwo)
PCoG6-00Y Wil L4.1h B R
PeC 2R =4-11 b soditety ALl B 20 B &
PC 2hl-hi RN el TG 37 hde et 2.0 2.ty
PC G-} b Onbic A2 Ohe ) i .8 |
Nasaka i 5 odha B3 Uk 0
Sape lekedwa 7 O A3 0% e ARLE b
Type 2 Red 4 SGE R e | Y .7 AW
Type 2 Wivile 4, 3bod A1 . e PAELY! 2. ) i
Type ) whiLe A0 L o any [t Lo
Menin 4.8 . d 3£ 1.7 1.8
CY (%) 118 £.74 | Wt 1% S84 L.

Significance ik

Mean: Followed by the same letler(s)

by Duncan Malliple o poe Teot,

ares mgls wipn il Cieankly

{ =0 05)

diftierent
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Table 30. Performance of South African Bean Genotypes al Lunyangwa,

Mzuzu. Sarbein Set 4.

Variety Pods/plant Seeds/pod Height Pod/length  Yield
(cm (cm) (kg/ha)

H 7822-C2 2 0 &1 8.8 AG10)
PC 222-5-017 6 5 = 3 11.% 240
PC 222-5-F7 7 A At 11.1 290
Enselini 9 G {5 13.0 700
Umvol i ¥4 Lo Pt 11.4 325
Kompasbary 20 & b3 8.4 64(

PC 166-039 26 5 L3 8.6 H)
P 223-4-D11 12/ 4 4h 1246 31k
PC 2LH2-N2 10 5 55 11.0 $1OLY
PC 2%6-D] 7 4 42 i2.3 350
Nasaka A 4 26 L300 A65
Sapulckedwa 7 5 30 13.0 340
Type 2 Red 7 4 69 11.6 169
Type 2 while v N 8| 12.9 240
Type: 1 White 2] ks ) 2.4 A%y
Moan 10 £ A5 11.4 4726
eV (%) 26.05 .10 19,70 5,07 37.93

Signiflicance i S kg e i




Table 31. Performance of South Airican Bean Cenolypes al Malapwala,

Thyolo. Sarbein Sel 4.

Variety Seeds/pod 100-Secd Wi seed Yield
() kg/ha

v

H 7822-0C7 L | G 561
PO 2oP=t=li2 5 8.6 A0%
Pe 220-h-p2 ) 20.6 83
Enselini & 19.9 (53¢
Umvoti 4 183 GO2
Kampnsberg G s 128 | 197
PC 1066039 £ I3 o2 232
PC 223-4-13] % 18.1 -
FC 2u%2-0D 3 15,0 -
PPC 25— h L -
Nacaka 4 27 35
Sapel ekedun A L, 1 78
Type 2 Red 1 2078 104
Type 2 white ‘:& 2002 -
Type 1 while fa 232, 102
Mean s 18,6 il
v (%) 17 .30 id S5 501,99

Sipgnilicance L tow B 0
3
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722303 had the leant susceptibility to WB, CBE and ALS (Table 33).

52

Genotypes differed very highly eignificantly in yield, seed size,
plant height, number of nodes per plant, and number of pods per
plant. A local genctype (Nyauzembe) producedl the highest yield,
cutyielding the top yielding South African genotype by 244 kg/ha.
PC 213-C3, Umvoti, Type 2 White, PC 167-(6 and PC 351-19 were the
high yvielding bean lines, These genotypss hed yields greater than
fhe mean yield. They mlso outyielded the local checks. All these
high yielding Southern African lines had small seed size (less than
ESH/IOO seeds) except Type 2 White which had medium seed size (Table

32)..

G&nariiiy. all genotypes showed high susceplibility te rust. PC

VI. BEAN BREEDING

Selection for cisease resistance on the cegregation F3 population
commenced in 198%/9C crop season. The selections were done
§hrough the initial Screening Trials. Dnfortunately, entries
éor Thyole and Dedza were planted late and were subsequently
lost due to drought and bean fly (Ophic..  spp.} in some cases.
However, over 50 test lines have been selected to enter into
@ preliminary trial for further evaluation. All the F4 populations
{initial screeiing entries) have been planted under irrigation
at Bunda to dvance them to F5 which will be planted in the

19968/91 crop season for further evaluation and selection.



Table 32. Performance of South African Bean Genolypes at Bunda,

Lilongwe. Sarbein Set 5.

Variety Pods/ Seeds/ Plant/ Nodes 100-Seed Yield

plant pod height weight {kg/ha)
Umvoti 17cde Sed 50f x4 23.0c¢ 740abhd
PC 167-C6 32ab 6Ba 6061 12de 11.8e 731abc
PC 213-C3 37a ab 114ab Hab 17.2e 772ab
PC 235-5-6-E3 17cde Habe 110abe 15¢d 33.4a 461b-f
pPC 222-5-6-P5 l19cde Gab 103a-~d 15bcd 32 .6ab AS5b-f
PC 238-D2 19cde 6a 92a-d L4cde 29.8b 155f
PC 255-11 19cde 6ab 89bcd 1 2de 33.3a 338ef
PC 238-D3 25abc 5bec 99a-b 16becd 33.5a 507b-e
PC 242-D5 25bedd 5he 117a 17bce 32,6a0b 366def
PC 315-19 12e Sbc a7t TF 25.:3c 647b—e
PC 222-5-3-P3 27abc 6abc 10la-=d 15hbed 32 .8ab A48c -1
Nyauzembe 29abhc Ad 8lde 13de 31.3ab 1G16a
8-7 13de 4a 84cde l1e 0 .3ab 637be
Type 2 Red 28abe 6Bab 101Aa-d 210 20.1d 623b-e
Type 2 White 23b-c Sed 104a-d 16bcd 30.3ab 671hcd
Mean 23 5 90 in 28.2 571
cv (%) 27.39 9.21 1555 13.50 611 28.63

Means followed by the same letter(s) are not significantly (P=0.05)

different by Duncan Multiple Range Test.



ADAPTATION TRIAL 1

Yield data from Table 33 indiecate that there were significant
differences (P=0.01) for yield. The hiphest yield was oblained
from AZ8€ and ihe lowest from Coco a3la creme. The local
enlries Nasaka and 25%-2 pave close bt lhe average yleld but
were  Tar outylielded by A286. The results show that  there
is o wide ranpge of adaptational variation among the entries

al, Bunda and selections could be made from these entries.

(me observalicn from the dala is that the top Lhree yielders:
APRG, A344, and BAT 477 are omall-seeded, a character that
most. of the small-scale farmers in Malawi rarely like. However,
G 09434 which yielded higher ihan the twe local entries is
large-sceded and miy offor more Jexibilily on arceptability.

The same would be tLrue for Perry Marrow.

Seed size, pod length and sceds per pod showed signiflicant
difference (P=06.01). Nasaka and 25-2 came third and second,

respectively, fo 4 05434 for secd size bul gave the longest

pod length. Howsiver, Loy  pase 0 Lk ilie mean  average
for seeds oor pod. A286  and BAT 477 were the unly entries

that. pave Lhe highest number of seeds per pod (5.5 and 5.9,

respectively ).

The commonest diseascs 1hal securred in Lthe adaplation trial
at Bunda  College during the 1989/90 crop season were Angular

leafspot. (ALS) caused by Phaeisariopsis  griseola;  Common

bacteria biighl. (CBR) caused by Xonlhomonns campesiris Pv.

phasecli; Tean common mosaic wirgs (BCMY);  Web blight (WB)

caused by Rhizoctonia solani and rusl caused by Uromyces

phaseal i.



Table 33.

Lilongwe (1589/490)

Pertormance of adaptation trial entries at Bunda,

Entry Yield Seed size Pod length Seeds/pod
(kg/ha) g/100 seeds {cm)

Fvolulic 2160d 2 7 Ty 4.8b

(b 0ha34 34Zabc Y2 .60 L, L Yoo
Mexico ##0 22 21 .81 H.bed 4.6
BAT A77 AL /ahb 22.9f YO, 20 51

A 28O 508a 24 . Oet . Phe 5 Bt
Umved i 4] 1 ab 26,7 11 wa 4. 3bod
Coca nla cremoe 77 2R A EIRETR BBl
A 344 3&ab 25,070 P2 4. 3bod
Pervy Morrow 31 6lic 41 .8Becd 9. %h 3.Bede
MNasalka 28bhe 43 .5e e B d.7cde
S50 ZH5he A£3.50 124 Ba 3. SGcdde
Charlevaiz 200be 47 .80 17 .80 3. L
Mean a6 3 L. % 4.7

5l BlaaS .84 (e 2 (). 24
Lésir {9%) 162 2.6 L.ow 0.71
o e Al 4.52 .14 9.84
Significance K T ¥ #

* g8 pnificant @ 0.05

o= Gigpifiennt 1 GL08
NS = Nol signiflicamt
Note: In o columri, means followed hy o commori Yetler are not

<

sipnificantly difterent

At Pela Bl
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The resul bs in Table 34 chow (hal AZBG, A344 and BAT 477 gave
pood resistance Lo almesl 1] the diseases. Nasakn showed

intermediate reaction 1o most of the diconses.

CONCLUSION

The data presenled indicabe that (here @5 variation in yileld
adaplation and disease resistince among bthe entries tested.
Selection f{or these two characliers is Lherefore possible.,
Gre ohrervaiion in that  the onlries thot were the toup Lhree
in yield performance were also discase resistanb. Tt i=s
however, premature 1o draw any meaningful  cenclusion because

the data ig from one aile and one neason.

DISEASE RESISTANCE SCREENING

PROGRESS

This researsh was  initisled in a8 (ke Bearn progress

report 1989},

Objectives:

1. To iden ify some of the Phacianriopnis griseola variation

thal exisls in Molawiy and

2 To identify sources o0 resistance Lo Phaeisariopsis

grisecla in some Malawian besn permplasing

MATERIALS ANI METHODS

Ten isolites of Phaeisariopsis priscola (Pg) from diflerent

bean growing areas of the counliry were grown on Potato dexirose

agar (PRHAD  and inoeonlaled on ditTerential  varieties, An



inoculum  density of 100,000 spores per ml of  distilled
water conlaining G.05%% v/v Tween 80 (polyoxthelene sorbilan
mornoeleatie)  was  sprayed  ws oo cine mist onio upper and
lawer leal’ surface nnd Lhe entive stem of z'fi1‘1"f;m~m.j:-1,ls
having two trifoliate leagves,  The inoculated diticrentinlsg

were maintained in oo saturaicd mistl chamber for 4 days
and  then 1aken oul, The first disense count was done 10
days  after taking lhe dilterentinls out of  Lhe chamber
and  the sccond counl. twn wecks  laber, The plonls were
rated "4V for susceptitdlity, "=V for resielapgoe, apd YLY

for an intermedinie reoction,

PATHOGEN:C VARIATION

The reaction of the differentinl varieltlies 1o the len isolates
of Pg (Table 35) shows Lhat the pathopen is variable.
This supports the resoiis foom o 98974590 stouay and conlirms
Lhe need for developing benn varieties ithat pussess poperal
rather 1lhan apreilie  resintoees Mymther  stralepgy  would
be (o develop mony varielien cach with different reacticn
to difterent patholypes or rocos, i the way of pull idlines.
The currenl pragiice of  preewing  bean mixtures which Uhe
majorily of the Malawion nean farmers do o omny play o role

a5 one method of controlling this pathopen.

The exjislzncee of this palhopenic variabilily of Pg reinforces
the need lor coallecling even more doolabes {rom different
bean growing areis of Lhe counbry  in ordey Lo ascertalin
the extent off wariabilily @i this pathopen. Coillection
of discac specimens should be noconlinous proecess Lo moni Lop
the shirl in wariabiltly, raoe [Mragquency or oedcurrence of
new  race . duch  Informabtion s vital o developing o

proper breoedipg steratopy and 2 bean breedingg programme.
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SOURCES OF RESISTANCE

The results presented in Table 3% indicatle that PTO167399, {oco
ala Creme oand G 0%434 woere resistanl. Lo all the 10 iscolates.
These differential varicties can be utilized as scurces of resistance
to tLhis Pg pathogen. G G54324 which pgave o resistanl reaction
to 60% (6 our ol 10) of the isclales in ihe previous sludy (Ref:

Bean  Progress Report, 1989)  in showing = 100% (10 out of 10)

resistant reaction to the isolates in this  siludy. G 05434
evaluation and utilization. P1 167399, which gave o resistant

reaction Lo SU% of 1he isolales in the previous study is showing
A 100% resistant resclion lo Lhe icolates in this study and con
be another useful source of resistance. However, 1t is a small-
seaded white bosn and may be more usclul  nas & donor parenl in
a breeding programme, Nasaka, o released variely, goave an inter-

mediate reaction 1o many ol the isclales,

The resulis on lesion sizes (Table 36) show Lhint 6 05434 had  the
smallest lesions when infecled by all ten inelates, while Fvelutie
had the largest lesions when infected by the same. Pl 167349

produced smull-iized lesions when intecled by all but one (Pg7)

isolates. Nasakn gave larpe—sized lecione bta many  (80%) of the
isolates. AR 136 produced moedium-sized lesions lo all the 10

isolates.

CONCLUSION

The study revesls  that  there b palthopenic variatien for  the

Phacisariopsis griseols pathopen in Malawi and that  sources of

resistance lo Lhis palbogen are avaliable, G 095424 is a polentinl
source of resic ance and shouwld bhe further evaluated, Huwever,
more disease specimens necd to bhe collecled Lo ascertain the extent
of  variability @nd more  bean persplasm should  be  sereencd to

idenlify more sources ol resistance.,



Table 34. Disease reaction of adaptation trial entries at Bunda

Lilongwe. (1989/90)}

Entry Reaclion (Scores 1-9)
ALS CBB BCMV wB RUST

Evolulie 8 2 O & 5

G 0ha3a 6 6 O 6 4
Mexico 222 5] Vo 1P 9 G
BAT 477 1 1 ap s 1

A 286 1 “ () 1 1
Umveoli 1 2 0 a 1
Coco ala Crame 2 1 0 6 5

A 344 ] L 1§ 3 ]
Perry Marrow 3 L a0 A 3
Nasakas 2 ! o] 6 A
22 3 3 P o 5
Charlevoix 4 7 0 f5 3
Reaclions were recorded using a sieaile of 1200 A MW pay ing - absence
of symploms and o "o raling - e¢xlreme sunceptibilily rexcept
tor BCMY which hac oa "0O" rating - noe observed cymploms (not absence

of symptoms), and P rating = number ol plimls affecied.
P ' : !

ALS Angular lLeafspol

1

CBB = Common Eaclerian) Blipht

BCMY = Bean Common Mosaic Virus

Wi Web Blight
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Table 35. FKReaciion of differential varieties tg ten isolates of_fg

Differential Reaction

Variety Pg2 Pp6 Pg7 Pg8 Pg9 Ppll Pal2 Ppgl3 Ppl4 Pglh
Evolubic 1 b - 1 1 1 - - 1 1
Pl 165426 - 4 ' 1 ! 1 b 1 1 i
P1 167399 oo = = e - & = - - =
Coco ala Creme - - - - = = = = = =
Poerry Morrow - ! } i - 1 - - - 1
C 05434 - - - - - - - - - -
Cornell 49-242 - i 1 i 1 ] i 1 1 | d
Al 136 - 1 1 1 - J. - o 1 1
Mexico 2727 I 1 1 - i ] 1 1 1 1
Nasaka ] 1 ] ] 1 ! - - 1 1
Mo s resistanl (1=3)

"M = inlermediale 14-6)

"+" = susceplible (7-9)
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Table 36. Lesion sizes on differential varieties when inoculated

against ten isolates of Pg

Differential Lesion diameter

variely Pgo? Pg6 Pg7 Pe8 Pe9 Ppll Ppl2 Ppl13 Ppla PglS
Fvolutic L. L k2 I ke . L L G L
Pl 165426 M M L L i 1 M M M M
Pl 1673949 & M o b &3 o 5 = 4
Coce ala Crame a8 5 M 5 3 5 M b i} M
Perry Marrow M M M M 3 4 M M 5 9
G 05H431 5 H b S o = o 5 S
Cornell 49-247 i ii2 L ¥ li o i i i M
AE 136 i M M M M M M M M M
Mexico 222 % M M 14 M M M M M
Nasakao L L b 14 b I &l L L L
net = umall (0 L.%Smn)

Mt o medium (1ob="4mm)

YLML O = Jarpe (1=A5mm or ahove)
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Vi1 SGIL SCIEHCE FOR BEAN 2SRODUCTION

NITROGEN UPTAKE IN MAIZE/BEAN INTERCROPPING AS AFFECTED BY
NITROGEN FERTILIZER

Intercropping in s predominant cropping aystem For the small-
seale  gubsisbence  Tarmer and will  probakly remain so for
miany  years o oome, {1 hbas been obberved thal crop yiceld
increases  lor  smal lholder  farmers: practising intercropping
syslem hove not been achieved. ime of {the reasons is thatl
fertilizer Aechnolopy, oxpensive  though i is, has  been
developed  for  monocul ture  systems  of  Lhe  devetoped  world

and there are no vecommendai ions {or Lhe intercropping syslems.

This expericent focussed on the offects of N=fertilizer applica-
Lion on lhe uptake of nitrogen by both the maize and beans
in an intercropping system.  Twe bean variclics of conlrasting
growth habils were used, wviz: Nosaka (29371), a dwarl variely

and Kanzoma (9%/1), o climber wilh o sinple muize variely

(NSCM A1 ). A fiactorial experiment in n randomized complele
hlock desipn wilh three replicalions was  used. S5ole  and

intercropping  aystems wuusing four Jevels of nilropen: O, 40,
80, and 120 kg n/ha werce dnveslignted, The N-socurce was

calcium ammonium nitrate (CANG.,

Nitropen concenlrabion in d-week old maize plants was not
signiticantly different belween niirogen (et i lilzer rates

and among cropping sysiem (Table 37), This could have meant

Lhit Lhere whs already enough nitvogen in e soid Lo susiain
seedl ing establ ishment. There were sipnificnal maize prain
yicld differcnces omonp N-tertilizer rates and among cropping
systems (Table  38). Maize/elimbing  bean  aystom gave  Lhe
hiphest maiezs yicld. In all cropping systems maize yields

increased wity cach increment of nitvoocs Fertilizer spplication,



Table 37. Effects of nitropoen fertiliscis s D cropping systems

on % N in 4-week old maize plants

N-rate CROPPING SYSTEM Mean

(kg/ha) Sole maize Maize+Climber Maize+dwarl
0 2.15 e | 1.98 2.186
A0 T2 2.04 .80 2.5
20 I .81 2.04 R 4 L 2uld
120 2 G 7. dS) 2 X7 2.A42
Mean P 2.46 b o el

CV (4) - |
SE (croapping asystlem = G.11

S5k (nitrogen rates) = 0013
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Table 38. Effects of N-fertilizer application and cropping

systems on maize grain yield {(kg/ha)

N-rate CROPPIRG Mean
(kg/ha) Sole maize Maize+Climber Maize:rdwarf
9} £3]% 544 243 169
40 Y274 10623 95,7 10498
80O 1308 LAAY 1025 1258
120 1501 1916 12049 15592
Menn P 198 | 241 54 10499
CV (%) = 36.5
SE (Nitropen ratead - 139
SE (Cropping system) - 116
Lar €O51) = 532

LSt {001 ) 340



However, yiclds weve generally Jower Lhon expected.  Generally,
there was an increase in nibrogen content of The maize graln
an ferdlilizer poles  ingrensed  iram tone lo oither 40 or
80 kp N/ha. And there was ancather incerease i additional
nitrogen was  applied {Tuble 39}, The nibrogen contenl of
matze  grain inn pure  stand  and Ahst from maize grown wilh
a climber was nol different nlthough niiropen content decreased

signiticantly if ihe mbize wos grown with o dwarf bean variety.

The conteni of nitrogen in biumass ol 4 weeks of bean plants!
growih were npol sighificontly different among fertilizer
Jevels  and amcng  cropping  systems  (Tabie  A0). However,
the content ol nitropen  differcent  significantly  botween
bean varicties with the climber having had preater rates
of N-uptake. Bean seeo yields were increased only by increased
nitropern lertilizer application (Table A1) .5 was  also

reflected by the sced nitrogen contenl {(Table 42).

EFFFECT OF APPLIED PHOSPHORUS ON BIOLOGICAL NITROGEN FIXATION

IN BEANS

Hitregen is the major limiting foclor for crop production
in many developlng countries. This Jiu due to the Tfacl ihoat
011 organic  nilregen gots drained  continuslly  from  the
seil. The cost and restricted auajiability of artificial

nitrogenous fertilizers make 11 difficull for smallholder

Tarmers Lo use Fertilizers. However, the wtilizabion of
biclopgical nilropen fixntion (EHY ) technology could

economically provide o cheap source of N for crop prodoction.

This experinent was  conducled in order Lo delermine  the
offecl of applied phosphorus feriilizer on BNF in heans
and Lo stucy the effect of dnoculalion on BNF. A ibBras

factor factarial experiment in o randomized complete block
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Table 39. Influence of N-ferililizer application and cropping systems

on maize grain nilropen (Fe/ha)

N-rate CROPPING SYSTEM Mean
{kg/ha) Sole maize Maizec+climber Maizeidwarf
¢ 8.5 B.h 4.0 7.0
AG 17 .2 14.6 11.9 14.4
a0 6.8 19,4 Lh.id 15,9
120 281 273 19.4 234
Mean 16.4 176 1.4 - FTHG
oV (%) = a7.1
S5 (Nitrogen rates) = 1.87
Sk (Cropping systems) = 1.62
LSD (0.0F) = T4

LSh (0.08) = 4.76



Table 40. Influence of N-fertilizer applicalion cropping syslems,
and bean varieties on % N in 4-week old bean plants (%N).
Variety N-rate CROPPING SYSTEM Mean
{kp/ha) Monocul ture Inlercropping

Kanzamn 0 By 5 o ]

(Climier) A0 3.3 3,08 321
£30) € 52 2, 02 Sl
120 .48 3.66 Rt

Mean $ 30 3.04 ST

Nasnka 0 ot 1 41 bR

{Lwnrd) Al 2.20 .34 57
tel® JoHA Y 2s Bl
120 .49 . P 3,64

Mean 2.61 57 2.5

CV (%) = 19.6

Sk (VYrietieg) = 3.1)

SE (N-ratews) = 0.16

SE (Cropping system:)



Table 41. Effects of N-fertilizer application, cropping systlems,

and bean varieties on bean seed yield (kp/ha)

Variety N-rate CROPPING SYSTEMS Mean
{kp/ha) Morniocul ture Intercropping

Kanzam: {) 180 164 i 2]

(] imher) Al 264 #hi 260
80 214 142 198

1720 25l 231 241

Meoin e 207 218

Nasaka 9] B b0, 150

{Dwart) 40 204 Zisied 20
a0 220 207 211

Mean 221 200 210

CUER) = 4847

sk (Marietiesn) = 18.7

SE (N-rates) = 2.4

SE (Cropping systems) < 18.7



Table 42.

Nitrogen (kg N/ha) in bean seed as influenced by N-

fertilizer applicalion, cropping systems, and bean

varieties.

Variely N--rate CROPPING SYSTEM Mean
{kp/ha) Monocul Lure Intercropping

Kanzama (9] B.Y7 .43 LU B0

(Climber) AL Q.87 6.4V %17
80 Per g PR oy 3895
B30 J ook 10.0 1.6

Meiin 1. 849 7.136 H.88

Nasaka 0 #o B S 0

{(Dwart) a0 BT 1457 .47
H B, 77 bl ) 8.28
120 10,2 =713 9..33

Cy (%) A2.2

S5 (N=rales) 013

SE (Cropping systems) = 0O.6H

81 (Variebies) (SISHES
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desipn was  laid  out. Three hean varieties, viz: 253/1,
PAG2, and 1335 ihree P Fewtilizer Foles, viz: 0, 75, and

50 kp PZ0%/ha and  Rhizebium  inoculation with (MG 366) or

none were Lhe faclors usocd.

There were no significant differences in mean number  of
effective nodules due Lo the effecl of P ferlilizer, bean
variely, or inoculation (Table 445, However, inoculated
beans applied with 29 kg and 50 kp P20%/ha showed significantly
more effeclive nodules over 1he control., Effective nodulation
wias  highest where  beans  were applied with 50 kg P205/ha
and  inoculated wiih MG 366, The hean variely P402 showed
superiority over varieties Nasaka (253/1) and 13-3.
Application of P ferlilizer to inoculaled beans may signif-
icantly increase  effective  nodulation lherehy increasing
rote of N fixalion, The amound of N rixed biologically
by flowering was not different among  Lreatment s, Howoever,
the highest mean N yield was obilained when H0 kg P20OS/ha
was applied to the inoculated beans (dala nel shown).  Therc
was 2 sipnificant  incrsase in BN ixed 2l flowering from
no inoculaltion in comparison with inoculated treatment (Table
44). 1t may be possible then to increase %N by flowering
Lime if inoculaliosn js done . PAGe and 13-3 were superior

to Ramaka in Lhis repard.

Seed yields were nol significantly different among trealments

(Table 45). However, the mean 2eed yield increased with
phosphorus application. a0y pave the highest  response
1o inoculation and produced highesl aeed yields. From the

foregoing, it may be possible Lo increase biolopieal nitrogen
fixabtion In  beans throupgh inocualation with an effeclive
strain and by application of Terlilizer phosphorus. These
experiments need to ba continued using more affeclive strains

to verify resultls.



Table 43. Effect. of bean varieties, phosphorus fertilizer rates

and incculation on number of effective nodules/plant

Phosphorus Inoculation Variety Mean
(kg P205/ ha) Nasaka PAQ2 13-3
0 0 35 A2 i 38
MG 366 34 A4 39 Al
25 0 az 4% 149 A2
MG 366 46 50 A2 A6
50 9] A0 Y0 .05 43
MG 366 At ot | 44 A8
Mesan O o4 At 15 41
MG 366 A4 443 42 a5

CV (%) = 9.4

Bh = 2.3



Table 44. The effect of varieties, phosphorus fertilizer rales,

and inoculation on ®N fixcd Ly flovwering time.

Phosphorus Inoculatlion Varietiy Mean
(kg P,0./ha Nasaka Pa02 133
0 O 25 2.7 2.8 2.7
MO 360 B Bl 3. 1 2.4
25 0 a2 % 2.6 2.5
MG 366 Pl 3.0 3.0 2.8
50 0O 2.6 2.8 2 2.7
MG 366 3 ¥ B G 2 3.0
Mean O 2.4 2.7 LERed 2.6
MG 366 2577 A0 3.0 28

Cv (%) = 16.81

GE = QG207



Table 45. The effects of varielies, phosphorus rates and

inoculation on bean oood wiel” 7Y 03
Phosphorus Inoculation Varieties Mean
(kg P2-5/ha) Nasaka P42 13-3
G 8] At 764 AT 56L
MG 266 AGTY G947 720 TEE
2% 9] A6 $43%) HiG 634
MG 366 S P00 iy 811
50 (@] 473 t44 08 LT GAa4
MO 366 1yal) )a%s: 6577 761
Moo 6] A5 “030) T 616
Mt 2406 Sl 117154 ] 761
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SOCTO-CULTURAL COMPONENT

1. PRELIFINARY “il-FJoe. LowndRCH

Puring  the 1989/95 cropping  scason ke Bean Programme  vesponded
le a request for some beliler benn varieties than those locally prown
by ftarmers from the vicinity of Bunda Collepe of Agricul Lure, As
a resull 2Hkp el seed wis distriboled among five (5] farmers in
Lilongwe Rural Deviopmenl Project EPA LY section one (1) headguartered
at. Kampini, abou! 20km from DBundo. Fach of five farmers from bhree
villages, namely: Mkoka, Kombalangje, and  Namboys were  given  Skg
of  cilher Sapelokedwn {Mr  Benjomin  Gwenowe, Kambalanie), Nasaka
(Mr Sedrakit Chabenda, Kambalange), 8=7 (Mra Christina Fositala,
Miaka), 5-2 (Nyauzenbe) (Mrs Bele Koachomba, Mioksag, and Ph-p x 8-~

7 {Mr Mopeza Mihuinthi, Nombays) . Sapelekedws s oo shorl vine larpe

red=-kidney . Nasaka 1Is a shord wine lehadh i =leidoey. H--Y o dbs o bush
medium  purple=kidnoey. Nyauzembe  is medium 1o =mall ol ive-green
roundish  seed, And 25-2 x #-7 is o bush lorpe while=kKidney. Two

Farmers, viz: Mr Gwenpwe  and Mre Chobendoa, planted in pure stands

wherens (he others planted within JO days of plimling their maize

in intercropping. The wvillages which were s:lected for dhis efford
were some ol | hope welectad Tore 2 Yo oo langdee Bean Survey
whiich invelved wioe (8] wvilloges in kBitAs 11 and 12, fhis area is

undioe TregliLional duihorily Chiscka. The main chject Tven wore {o:

i

al arouse  farmers’  inlerest and te make  (heln aware of the bean
varieties being produced by the Nationn! HBean Programme  at

-
Bunda in order to Tacililiable technology adopiion,

g

b) provide  justificalion for close and more extension services

on smil lholde - bean production, and

&) recommend  credil and exbension packages on benn production

Lo smallholder Fuarmers as 1a done wilh groumndinuts and maize.



The resdta obiained  woere  spectaos]or. M: Gwengwe,  who o arow
Supolekedwn, oblained beon yield canivelent bo 800 i/ o, Othors

Vike Mr Chabenda and Mrers vosicaaa ataoen guast slighlly Jess than

1 hisyh, Thote  Lhat  grew Nyauvzembe and white {2022 2 H=Y) Type 1T
obitained almost balf of that oblained wilh BSapelebodw. This nay
hivwe o number ofF conpobation:. Ther #Firml  dw Ll b ddey o™ bBeans

can  be  improved  an o Lhe  counloey, Ther mean boan yiehds are  about
300 keg/hia constdering the amounls and arcas involved in bean producl-
ion. The yield of 900 kp/tes i substantially far Le ihe pight
direction allhough 51311 short of the Govermmenl aim of 3500 ke/ha.
The second conneiatiern, which follows from the fiest, 05 that we
still have to keep Jouking for belicr vardelies.  Sapelokedwa, which
id the best in this stady, was one of the only siz (8) varielies
ralensed by the Natisnal Bean Programme in bhis counley. Nyasuzembe
8-7, and 25=2 x 8B-=7 are newer ddentifieations Trom the Jocal permplasm
and  hybrid. These  studles necd o continve in ¢ der 1o confirm
the hipgh performonce of  Sapelekedws agoinst Lhese nower  genolypes.,

And  the Brecding Progroamme lues o conlinge, in the mesntime, to

searchh for beller ponolypes. Ard o off~upin lo Lhe effort here
hixs been o Geed Multiplicolion Scheme 1hat hos just siaeted, Al

least o tonne  each o! Sapolekedwa and Noasaka (released varielies)

have  been pgroduced  in bhe «dry seasoen of 1080 ol the Bunda Farm.
This crop was  inspecled  adequalely  in ths Field by  the  Seed
Techinclogy Unid b, The need hos becon treated wilh acteldlic (o nlorapge
chemienl ) and will immedialtely be distelbdited fo the Husal tieovelopment
Projocts (RDPs) of ADbs whal are aelively pfowing beans i.e., Karonga
AL {(Chitipa  RKDE), Mzuzu  AlD (Henpa Valley R, Kooongu  ADD
{(NLhisi/bowa R}, Lilonpwe ADD {hedzo Hills RDH),  opd  Blantyre
Ably  (shire Highiamds RDEY. Seed avallobhllity (of poed varielioes)
seems to e A resl bottlensck in bean production in the counlrey.
A third connoinl en is that ithe shert wvintie varicties performed beiler
than the indeterainnte bush/climbor wordofbperns, [t wne aluo observed
Lhal Lhe Five armers found  bthe  bheans they prew very palatabile.

This woe showr bty fhe fact That Pormors coresumed most off Lheir beon

produce by the end of the trials.



fime of  the problems obscerved wis Thall ascocialted with Exlension.
Extension woarlkers seomed not 1o bove Tafoepation kandy 1o take across
Lo the bean [armers.  And so owe hod Lo ot tend 1o the farmers ourselves.
11 is hoped thal ag bhis effort will be continued in this area the
link between rescorchers and extension workers will be sbrengthened.
The Nalional Bean Programme hos produced o booklel of 'Recommendations
for RBean Production in Malawi' snd we hops that this will come in
handy  for extension workers thabt will ke involved wilh bean seed

production and the oither ordinary bean Carmers,

Some of the recommendat ions were thats

i) This On=Fiarm Hesesrch haos o he contlinued and should be bettler
planned in fulure but perhaps involving the Adaptive Research

veclieon of the Minisley of Agriculiure;

b The pnumber of visils by members ot ithe Nabional Bean Programme

has to be increascd; and

) The Departmeni of Apricul ture needs fo enomre Lhat exlension
ctalt is on the ground before roins slart Lo aveid Lhe obvious
cenfusion that odices 0 extension siaff are moved out and

it an aren Wikl Ghiol Gy el € ek oo s i e

in this case, 9n extension worker was roemoved al the beginning of

the rains bul wis b i1l not replaced by the end of Lhe ralins.



T1. BEAN PRODUCTION PRACTICES AND BOTTLENECKS AMONG SMALLHOLDER

FARMERS IN MALAW]

INTROUGUCTION

Malawl ' yricul tural performance sincse indepondence bing been commended
by donor agepcics such s the The Worid lHank s one of Lhe most
successiul  in sub=5charan Africa, breteesdd . ipp P 19700 Malawi
wag o front-ramer  in inlegraled rural  devalopment  projects: in the
repion, The agiicullural secior in Malawi  is bimedal in that itk
involves Lhe estabte sector amd the smal lholder seclor. The exlate

secior has beon the main basis for the counley's expansion of export

producl fon. Moin crops prown by the estoie secier are: flue-cured
and burdey tobacdos, ben, sugar, ang ool e, The smpli-holder sector

in composed  of lareely small farmers whe constitute aboul  B8%  of

|

the populiddion. Thewe swpplye Paee bollk : [EE N ST 0 food require—

£

ments as owell as providing some surplon Tor oxport. Apnrl  {rom

prowing maizo, lhe smallholder Tarsers alsa grow o crops such

ag  doark-wensleen teboacen, cotlbon, ben, susaeespe, and, @ore recently,

burley tohacoo.

The  povernment's caphas.oo o oy g b cwite an poeneral  and

<. 3 FE S

Lhe  smal lholder ceclor in partiicuiar  hos ooncbled  the counlry Lo

achieve o stotus of self-safficiency in food cuen thel  in early
1980 Molowi  wias o neil exporter ol miaze. Althoush Malawi has

dchioved self-sulficiency in food at national level, lhere 0 growing
evidence  suppesbting thil houscholda  food dnsecurity  is prevalent
in the country. tdeod cven in yeoars of goocd barvest some hounseholids
are neilher able Lo produce nor purchoase enough food Lo meet their
regiiremeni s, This s rveflecled in high levels of walpoulrilion,
high child morie-ily rate and depletion of food st ook before 1Lhe

riext season amevig acsh househelds,

Apar! from maize, beoans ore o nexl imporliant fovod erop in most areas

in Malowl among  smallbhelder  tarmers. They are albsce an  imporiatt
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cash corop. The impariance of beans as oa relabively cheap source
of prolein is well recognisoed throughout the country. For instance,
in intiluliorns =uch as boarding primgy schools, day and boarding
secorlary schools, hospitals, prisons and even among refugces, beans
HINE u:umliy a prominent. part of the diel. This crop is mainly produced
by amalibolder farmers who benefit from Lhe crop twotold: as  a
source of food mnmd as a source of  income., dust as is the case with
other crops, the growing of beans al smallholder level s not without
constraints.  This study, therelore, =et oul bo cxamine bean production
praclices and boltlenceks  among smallholder farmers in Malawi: s
case study of smallholder faruers in Blantyre Alib.

Sa far, the Bean/Cowpea CRSF has carried cul swurveys in the Centlral
and Northern Regions of Malawi with o view Lo understanding various
cullivalion systems oand practices and also Lo underlanding  thelr

determinants,

STUDY OBJECTIVES

Thi:x asludy Is port of an on-going study of Farming systems, bean
production and use practices, designed Lo assigl lhe Notional Bean
Programme in developihg  improved  wcan vacaewles 1or smallholders.
According, the purpose of Lthe study were to pather informalion on
Lhe farming housebhold and  its broader secisl and economic context
and  informoalion on avming practices especially as  they relate Lo

beans and other lepgumes,

In the survey, special aliention was glven Lo the following:

1 Nature of farming systems  in the  area which  includes crops
and  cropping paltterns during different sensons, animals kept

on farms, so0il types and rainfall palterns

The sludy a'so pathered information on the cropping calendar,

and usc of tired labour.  Abtempls were made to ldenlifly major



problems  and  contraints associated wilh The farming oy lems

off Lthe arco. Special attention was  also paid to the role

of beans in the farming systeoms with ' s Ly

- Yarious bean varieties farmers in lhe arca prow and  why
they mainiain them;

- Major probilems faced by farmers in growing beons;

- Farmers' awareness of bean pesis and mensures  Laken  for
intervention;

- Advice Lhe  extension staff jpive Lo fareers regarding

bean production.

Sovial and ecconomic structure of the firein.

v

Intheri tince pattern among the people in the areca;
Method of land acquisition;
Landhoiding sizes per household;

slrategies  ftarmers have developed to  supplement  Lheir
Tfarming activities;
Food security status of the howicholds wrnd  slrategles

employed to sichieve food security;

Relationship  between the farmers  and  the  surrounding

eslales;

Humber  of  female-headed  Thouseholis  amonp  the  tarming

populiation.

‘armers ' clubs and income generating activit! e,

e arca or olther sources

letermine  credit groups in

of" credit 1o farmers;
Coliect 'niormation on the role of Tarmers' clubsg

Investipotie income generating aclivities especially among

WOMCT.
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4. Extension sorvioe.
- Digscuss how Lhe bilock svetem o weark ing:
- Find oul whether farmers find exbtension advice useful;
- Amount of block mecting Gbbendoance.

METHODOLOGY

The survey was conducled in Blarmtyre Shire Highlands Rural Development
2

Division of Blan :yre Agricultural Developmenl Division. The Project
has  =seven EPAs and it covers the following Jdislricts: Blantyre,
Thyowlo, Chiradzala, and  Mulange. The survey was conducled in

Matapwaia Extens on Planning Area which s in Thyelo dislrict in

March-April, 194t

Two slrategies waore empioyed in bthis stludy. A quesbionnaire Lo
palther guanbitalive type of  socio-cccenomic and  agronomic data was
adminisglered 1o lhree hundreod respandenis, The respondents  were
chosen randomly rom 42 wvillagre:s. Thers wan, however, purposive
sampling of female-headed houscholds. Farmers' lists Lhat are kept
at. the EPA were wsed in our sampling. the A7 wvillapges were chosen

from five seclions (See Table 50 below).

Table 50. Sample households by sections

Section No. Villages HNo. Households No. Interviewed % Sampled
Chingazi 2 2824 94 3
Moonelkera i 28 34 3
Mianadi 9 2AGO &l 3
shorpe # TOOE H4 3
Phopheni 7 i 36300 60 3

Total Menn v 92l GLNR 366G 3
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The gyuesbionnnire was divided inlo fwo poct:, Pl owne coverod
penveal domographic and agriculi:nal  inlocmalion. ol bway  cowered
bean produclion and  use. in most coases,  ooth the honsenodd heod
and  spouse woere prisent for the interview. The  houcehold hend was
the nmain respondent for Parl Once of The aguesliorad re, Part, Two

wi only anmwered by bean-growing: hicusoeheldn and in wsueh comien Lhe
women  were  misin respondents since in thics oaren, o documented for
the North and Cenlral Regions, women ave fhe mejor growers ol beons

in Lhe houschold.

Quantiltative intfermation was s e 1 e biendd Lbreeaggh mmformal

discussions with ey informanls in the orea who incofuded tie Tollowing:

I Foarmers with o good understanding off bean product jong
2 Extension warkers;
i ALMARC {Agricultural  Dewvelopmnent fired Mool ing Curporal ion)

wLaff;

4. Villape headmen and other local Jesder:,

AN CULTIVATION PRACTICES IN MALAWI

The common beon, ithaselus vu]g_;;ri.-w ey i seenpd ondy to proundnuts

in prain legume production in Miiowi. I prevites o ocheap swarce
of protein for the majority ol the peopdo  in the rounlry. The
exislance of beans in the fariing: systerss s Jedd {o the ovolution

of wvarious preduction practices in oan sblempl by farmers o best

nae bhe avotilablie rosources.

irs Molapawats kEPA the following  are Lhe major  erops produced:

maize, beans, proundnuts, pigeon peas, cowpoos, pacsden peas,  yoms,

L3

chillie:n, sorphum, soybeans, causavi, and sweeh petaloes. The most
comacn vepetables produced are cuabbegpie, ohiinese cabbsge, vape, tuarndps,
cnions, and LomaioeS. The are i3 alsoe tovoorable Tor (ruil-growing.

The nost commonly grown fruits e avecado pears, monpees,  lemons,



oranpges, tangerines, puavas, peaches, and plineapples. Mosi ol Lhis produce

iz sold in Blanlyve cilty.

In this diverss cropping systom bhoares are one of Lhe mosi amportant orops as

showrt tn Fable 51 and 52 helow:

Table 51. Crops that provide most food for tLhe family.

Crops Household head
Male Female Total

Rank 1 Rank 2 Rank 1 Rank 2 Rank 1 Rank 2

No. % No. % No. % No % No % No. %
.. maize 176 ke 4 oo a0 34 - - bt 94 4 i
H, malze 1.3 Vi 5 2 ;‘ 4 A Lo Y 5 ¥+ 3
Beane = = 111 7 - — 64 Y - - ?l() ‘74
O hiers - - 340 18 - - it if s | G2 22
Total 134 104 [REiE 0t 92 [ oY 10M) 283 OO 283 100
L. maize = Jeen] wivige
H. maize =  hyhrid pidae

Table 52. Crops thal provide most income for Lhe household

Crops Household

Rank 1 Rank 2 Rank 3

NG. % No. % No. %
Heans 146 Lo A4 33 - -
Local maize L L& a7 Ak H 160
Hybrid maize it 3 - i e ws
OLhers b 4 16 2 P 34 = 2
Not applicable 3% 12 - = = =

Totnl 283 100 151 LOG % 100




Ol e eraps Uhiad proevide  Income: are proundesats,  ebdlbics, sassava,

potilors, cowpens, pigeon peas, finges midldel, sorghun, Supgiareane,
Chickpeos,  buretues,  Lpmatoes, ol geden oo Ayt Feom crop

nusbondry . Fapmers in Lhis ares also keep anbmads saeh oas and Lley,
posla,  endckens,  dovess; puimes pligses rwabbibs,  doeks, and  hees.
The arca po o wibivin the Biardyre milkahed ond hos abont 203 dair

i Y

farmers who protuce asout 13,000 Titeres of milk per monlb on sverage.

The land situvaltion among smallholder farmers in Malapwala

Larntholdisgs on the coandlry e peneeally  cmall. Malowl  is one
af the wmost dewrely sopolated cousleies in AUcien ond this couples
witkhi  the Foet tasl ihe @smjurity ot Uhe pougde are dn bhe rural
drtias cRguged 13 ngricuiture puald 30 ot ol pressurs o land.
Thie  198G/2E Mot ional Snmple Swarvey of Apricelloare estimoled  Lhot
wl mabiennl  dtewed,  Fwe sewse besdbodadivg o ise per Boasiehobd  owas

L L0 7 e Thin wos o droep roam bhe averoge size of 1.584ha in 1968/69.

Amonpst Gil ADBS in Lhe counbry, Blantyre AtHr bas thie Tawenl oaverage

lanaholdiay sive o Goebha,

Historically, mos!  Jond in Mabapwala area wies ownod by o BEuropean
e ltileor who Dbad o Lobaced apd &8 bede ostate. Attor stiaining
independence  in (U404d povernmeni. bought this Tand  snd throogh  Lhe
Himtrict (‘un‘unj:’:: oner dislribuled 10 Tin the  people. i T,
Lherefore, nol. sapprising that uanlbike  in oiber aresss, chieln in

thig afes are ool oas  importaesl o o prosoocd sourse ol land for

households.

The number of bean varieties grown

Farmers in Lhis aren planl o ommber of bean variet oo {components)

on a ningle farm o shows b Tabide 54 below.



Table 3. Number of components planted on a single farm

Components Households Cumulatlive
Nc. % *
1 s b2 4 &
2 1.04 44 7L
3 A7 Vot 88
A 2 9 L 1irg
a) (s & 99
G % 1 100
Toial S 10D 100
The averagoe nomber of  companents grown per faem is 2017, Other

surveys in Northern and Cenlral BReplons hove indicated thal number
of comporicnls grown on g wsingle Parm range from S5 o1lo 2. Farmers
who grew 1three components or less sand they did so due to lack
of’ seed, The farmers who grew more fhan tnitee components indicated
Lhal  Lhe inteniion wis o avert  Failure of  the new components
and also due Lo diffTerences in lasle, Mest tarmers will choose
componenis because ol their preceived otiriboles, For  insiance,
one componen!l. may be liked because il cocks Pasl o yel 1L is nor
high-yielding. Kachilosi (chicken drappings), for ioskance, may
be favoured because il in high-yiclding yetl i1 hos poor culiuary
quial 1 Lies. Tablee Y4 shows  veasons for preflerence ffor various

besn varicties in Malopwals  KPA.
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Table 54. Reasons for preferring some varieties.

Reason Household head

Male Female Total

No. % Mo % No. %

Tasies pood H0 =7 30 32 80 28
Comalenn Tl 36 14 20 ! Hhs 20

Highly marfoetable 34 18 10 16 44 1'%

High yielding a2 i Bk ed 33 12
Kardy maburily I 4 H & 1 & g

O hesrs A7 20 1 V7 L3 19

Tolal 187 173 Gy 160 22 L0
More male-=headee howschalds (18%) Favonred  highly  marketable

an compared  lo Female-headed  houschoids (10%) . This  sugpesls
Ehal  more male<headed  houscholds are involved in cceiling beans
Lo aire fomale~londed householda, Fifiv=nne percent of the male-—
Fresiaedend ll(m:,\ui':()}ft‘.l: indicated that ithey sedl most ol bheir beans
as  compared Lo A4% 0 far Cemale—headed  housoboids, tn lhe olher
band,  A3% ol the female~headod  houscholas indicaledd Lhat they
catl, wosit of Their bBoeons as compired oo 33% of The male Hended
hougeholds . L secms, therefore, Lhat more fomale-=hedcded houneholds
give the putribtional pecds Gf their honsehoid, Gaxly-veven percent

of  Lhe respendentet indicoalted thapt  they sell beoans as dry beans.

Consump it ion Al wnsehold  Jevel,  however,  pevenicd o different
picture, Gnly 1% of  Lhe respondents consumed benns in Lheir
dry seed form (Tables 9% ol B6 below). Moy people ale fresh
shelled or snap boeans, A umnll froaclion (1P%)  consumed  froesb

feaves.,



Table 55. Form in which most of the heany &ro sold

Form Household hs=ad
Male Female Total

No. % Ho. % No. %
Dry beans 124 €4 HE 65 206 67
Fresh beans i5 & L 10 28
Snap teans 9 5 10 3 19 6
Leaves 5 3 2 A i0
Do not know 1 - & 2 3 1
Hot applicablie 29 i6 14 1] a3 14
Total 1823 100 126 LO0 304 100
Table 56. Form 1 which most beans are consumed
Form ‘ Household head

Male s stk et Total

No. % No . % NO. %
Dry heans 252 as GG 33 348 41
Fresh beans ;i B 31 G2 32 209 32
Snap beansg 59 18 &5 23 164 19

Leaves 33 € 35 12 68

Total 561 LO0 288 100 249 100
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Tne npumber of households selling bean leaves iz less than  the
rumber of  houscheids  consuming  the oame, Peopls in this area,

in conlrust to those from other yreas in Malawil, do not like to

pluck legves beeasuse  the practice reduces yislds. Houscholds,
Lhereflore, jusnt preduoce eonguph | : el abuut 78% ol the
housechalds wold  Lhaeir beans al the local market, Golisti. Dome

private Ltrateru buy directly from the farmers in the surrounding
villages., Only L1% of the hcuseholds indicated that they sell
to ADMARC. Aithough only 4% idndicated that they sell at city
markets, It is likely that mast of the bheans sold at the local
market, handled by entreprencurs or ADMARD  eventually fingd their

way to towns and cities.

Iln this study the tetal number of components that fzrmers planted

in the wvarious Tarms was 13, bume  of these wepe grown by very
few farmers whernas others were grown hy wmoest Parmers, Table

57 indicates those components that respondents §iked the most,

Table 57. Compon~ounts most liked in Matapwata EPA.

Component Household

Male - Female Total

No. % No. % No. %

Chimbamba 58 47 A4 L 135 49
Kaulesi a8 26 i 20 67 24

Nanyatbi 24 12 (3 10 24 1

)

Kayera 9 B 5 2 sl P
Dihers ) 4 2 a 4 a

No pretference 13 7 11 i2 24 B

Total 87 100 Q5 100 28 100

Chimbamba = lorge ~ed=ikidney (determinate)
Kaulesi = medium khakhi wiih purple sparkles (climbar)
Nanyati = lavge croamlszh with brown spots (olimber!

Fayera = large whi o-kidney (determinate)
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RECOMENDATIONS FOR BEAN PRODUCTION IN MALAWI

1. INTRODUCTION
A. IMPORTANCE

The common beans., Phaseolus vul<aris L., alsoc knawn by
varinus names as dry beans, lidney bheans, ration beans,
sugar beans, f{rench beans, hsricot beans, garden beans,
snap beans, string beans, bush beans, pole beans or
nyemba, are one of the most i1mpartant food frain legume
crops i1n Malawi being second onlyv to groundnuts in total

production among the «rain legume crops.

As food, Leans provide high percentage of protein compared
with maize, rice or cassava. Green pods and green shelled
seede are also good scources of vitaming A and C. In
addition to the protein suppily, beans are also a good
source of energy providing comparable values of calories of
maize flour, willed rice or cassava flour. They provide
about 1.5 to 4.5 times more energy than bread and potato
{Scolanum tuberasum}, respectiveiv., In addition to
providing subslistence needs, surplus beans can he sold
because there is high demand for domest.c use and there is
dood export market for il .

B. UTILIZATION
The: beans wost commonly eaten in Malawi are the dry
beans. These are the red, white, speckled or tan large
seeded 40-50 grams/100 sceds); kidney shaped seeds, which
after cooking look like small ~hunks of meat, are
preferrrd. There are several wavs of preparing bean dishes
in Maluwi. The commonest one in home, boarding schools,
collergns, farming estates and most institutions where a
larde nuamber of people are fed communally, is to soak the
seeds in water for a few honurs and discarding the water
aftervards, The purposzse of soaking is to accelerate
cooking, and gecondarily to reduce flatulence {(generation
of gas in the digesbLive system). Snlt, pepper, cooking
oil, tomatoc and other indredients mav be added according to
taste Lo the bean mixture and coocked. This "ndiwo" is
servid with ufa or rice. The sced coat 1s sometimes
removed after soaking, and the beans are boiled till
soft. “"hey are masned with a special stick or laddle to
form "clitpers”™. Beans are alsc boiled together with maize
from whieh the pericarp has been removed to produce a
popular dish called "ngata”. Beans are cooked with bananas
Lo produce a dish known as "mbaranga”. Beans may also be
cooked 'n the pods, "makata”, and eaten with no
accompanving porridge. Bean flour is also a constituent of
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"Likuni phala" which 1s used for weaning children and for
children under five,

The green immature pods, "zitheba”, are commonly eaten as
reiish. young and tender leaves are alsco belled, and
groundnut flour mav be added to taste ("khwanva"). Any
'‘surplus’ leaves arc dried a.d sitored for future use as
"mfutse”. In areas where bean production i= low cr at the
time of the year when the supply is low, beans, cowpeas
(Vigna unguiculata L.) and pigeon peas (Cajanus cajan L.)
can be cooked together either for the bean flaver and/or to
stretch their supply. Other bean dishes are: baked brown
beuns with bacon joint, brown beans in oil, beans flitters,
fried bean balls and mock meat loaf.

_TYPES QF BEANS

Growth habit

On the basis of growth habit, beans are divided into:
a. dwarf, bush or determinate:

b. semi~climbing, indelerminate;

¢, climbing, indeterminate,

The dwarf varieties are short, erect with about 10 nodes
and d¢ not need support when planted. The main stem
terminates in an inflorescence. Maturityv is about 90-100
daye after planting.

The semi-climbing varieties have their main stem longer
than their branches. They are weak climbers and can grow
longer than the dwarf, The climbing varieties are the
commonest tyvpes in Malewi where they are grown in mixed
stand with cereals, notably maize. These varieties have
relatively long thin stems with long internodes , few
branches. Because of their weak stem, they normally
grown with support, a rereal, so as to increase seed
vield and quality., Because the support or stake exposes
the Jleaves to better to better light utilization and the
pods are raised above the ground te reduce spoilage from
microhial growth.

Unlike the dwarf, the last node is vogetative and growth
periaod for the crop can last up to 120 davs.

USES:

Beans can also be classified inte tvpes based on
uses, These arc |

A. ddrv beans

£ . canning beans

e 2N e
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A.

bry beans are the commonest type in Malawi. These

are medium—~to-large sized kidnev |, vound, oval, or oblong
shaped beans which rande in colour from red or white to
speckled.

They are usually harvested when the pods are fully dry:
the dry seeds are cooked. The pods are parchment
{fibrous) and dehisce on both seems when dry. The second
ivpe is canning beans. These are white and roundisgh in
shape and are grown for their dry seed which are canned,
Becauge of the slringent seed quality regyuirements,
especially for colour and splits production under
irrigation is prefer to rain-fed crop. ADMARC’s canning
factory, Mulanje peak, cans these beanszs in tomato sauce.

The third type,; seed beans , alsc known as french beans
are usually eaten g€reen because their pods are tender.
The pods de not split ocpen when dryv and has thick fleshy
pods when £reen with relatively small seeds. Sometimes
seed beang can be canned. At the moment the production
of seed beans is aimed at producing seeds for export so
that the aseceds can be grown for green beans overseas.

RATN-FED CROP

LAND PREPARATION AND TYPE OF SEEDBED

Beans can be planted on ridges 91cm apart or on flat.
Land ~should be prepared before the rains since it might
be difficult to get into the field after the rains have
startied.

VARIETIES

determinate) varieties

a- Nasaka (253/1) - tan seed coat colonur
kidney~shaped.

h, Bwenzilawana {(373) -~ vellow seed coat,
roundish.
c. Kamtsilo(498/1) - blue seed coat colour

kidnev~shaped.

d Sapeleckedwa (600/1)

red seed coat colour,
kidneyv-shaped.
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Climbing (pole or indeterminate} varicties

The naticnal seed compony of Malawi Limited also
selis the following varieties:

2. Kanzama (97/1} ~ red seed coat colour,
roundish.
b, Namajengo (336) - red seed voat colour,

roundish.

The abouve varieties can be purchased from ADMARC in
Karonda ADD, Mzuzu ADD, HKasungu ADD, lLilongwe ADD, and
Blantyre ADD. They can also be purchased {rom other
seerd dealers.,

SEED RATE

l.buwarf varjieties
80-90 kg/ha

2.Climbing varieties
'5-90 kg/ha

TIME OF PLANTING

Plant at such a time that the beans mature in dry
weather,The dwarf and ¢l:mbing beans take about 20-
100 and 100-110 days, respectively, to mature.
Suggested time of planting lor the Southern Region is
abcut late December to mid-January while in the
Central Hegion, aboul early Janusry to late Januarwv.

FEPTILIZERS .

Tn the absence of soil test results the following
carn be used:

i. TYPE
Use compound fertilizer 20-20-0 {N-P205-K20)
RBeans Tix very little amount of nitroden hence
nitrogen is needed for reascnable vields.

2. RATL

Apply 200-300 kg/ha of 20-20-06 or 23:21:0

3. METHOD OF APPLICATION

Band fertilizer in a groove on ridges and plant
abocut 10cm awav from the band,l1f planted on the
flat, band on tlat and vwlant 10cm also from the
fertilizer hand.
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4. TIME OF APPLICATION
Just before planting. Only the basal application
is pneeded berause beans are a short seasoned crop
and it is not ecconomical to side dress with
nitrogen execept perhaps under irrigation.

F. PLANT POPULATIOUN Abw cincii

ry

1. DWARE BEANS

a. Ridges

Plant about 222,006 plants/ha. This is
achieved by planting two rows cof beans on
riddes which are made 9lc¢m apart.The
distance between the row should be about
30cem apart. The fertilizer is banded between
both rows and coverd., The distance between
plants within each row is 10cim. Plant one
seed per station. Fill gaps {supply) within
one week aflter emergence,

b. Flat

The same pepulation as for ridges. However,
the seed should be planted in rows 45cm
apart. The diztance between plants within the
row should be Hcm awvart. If it is machine
planted, the plaunter should be calibrated to
deliver about one seed every 5cm. The seed
raw should be about 10cm from the fertilizer
hand.

2. CLIMBING BEANS

a. Rid

2

es

Plant population is about 73,000 plants/ha.
This can be achieved by planting on ridges
9icm apart and 15cm between plants on the
ride¢e. Plant single row per ridge.After
applying fertilizer on the ridge,it is covered
and sceds are planted on top of the ridge over
fertilizer band, It is. therefore,essential to
ensure that the fortilizer is at least 5-Tem
below the seed,

b Flat
Plant in rows randing from 60cm to 9lcm
apart. The choice depending on the tractor
drawn implement avalabie.Closer distance
between rows are prefered since they yield more



and control weeds more effecietly because
plants drow and cover the distance between rows
much more trapidly. The distance between plants
within rows can be adjusted to achieve a plant
population ranging from 73,000 to 111,000
rlants/ha.

SUPPORT. FOR _CLIMBING BEANS

This 1s not economic on a commercial scale
although results have shown Lhat both seed yvield
ancd quality are reduced by as much as 50% when
climbing vean plants are not provided with
support. The reduction in seed yvield of unstaked
bean is becauce of poor leaf exposure to sunlight
Pocr seed quality is attributed to pods resting
on the secil where water and soil splashing on them
increase microbial grewth on and inside the pod
and the seed,.

Dis

br s

LASES
The commonest bean disease in Malawi is halo
blight, a hacterial disease. This can be controlled
by spraving with a fungicide called copper
oxyvehloride. The chemicai is available from shell
chemical in Rlantyre and Lilongwe,

The chemical should be gpraved at the rate of 4.5g
of commercial product ver one litre of water and
spraved on Lhe crop to run off.5ffective control
is achieved hy spraving at Lwo weekly intervals.
Anthracnoese, aAngular leafapot, and web blight are
other discases.These ran be conrolled by the use
of daconii at 3.5 of commercial products in one
litre of water.Spray to run of i at two-weekly
intervals,

The chemical should be sgpraved at the rate of
commercial product per one litre of water and
sprayed on the crop to run ¢ff.Effective contrel
iz achieved by spraving al lwo weekly intervals.
Anthracnose, Anzular leaf{ spot. and Web blight are
other discases. These can be controlisd by the usze
of daconil at 3.5g of commercial product in one of
water.

sprav to run off at two weekly intervals,
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INSECT PESTS

Most insect pests are leaf beeties, Useo dipterex 90%
S.P. atv the rate of 1.5z of commercial product per
one of water and spray as needed.

WEED CONTROL

Hand wesding {with hoe)
Weed two to three times depending upon the weed
situation. No banking after pod set because this
raises the heid¢ht of the ridge bringing the soil
too close to the pod or even at times touching
Lhe pod resulting in Jow gquality seeds.

CHEM!ICAL WEED CONTROL

Use Lasso or dual at three litres of commercial
product per hectare.

NOTE :

Trial have shown that weed control during the
first 30 days or so is very ciucial in bean
production.bDelay i weed control until after

this time scems to bhe 2 waste of time since

vield reducltion from weed competition after

this time cannot be compensated for from the late
weoding .,

Harvest in mide-morning.,Pods harversting too ear!ly
in the morning are rather w2t from dew and may
rot i{ not preperly dricd., If harversting i3 too
labte in the day,ius pouds dehisce {(split open)
eazsily resulling in low vield {rom seed loas.

The seeds are difficult to pick after the pods
have shattered.

SHELLING

Secds meant for planting #re better shelled by
hand =0 as tuo prevent splitting when the pod are
hit or flogged with sticks, SReed resulting from
guch shellins procedure usually have crachked
coats, and sometimes split cotviedon that lead
to loss of secd viabillty.

Seed meant for feod can be shelled mechanically
witlh an appropriate sheller driven by tractor or
manunlly operated. When ¢heliing is by hand or
with a shelier, shelling 13 simplified by first
of all drying tbe pods in the sun. Pods so
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treated spint opren gurie thus increasing the
!

raie of sheoi

STORAGE

Beans @le wams g oowewe i v wesvils oven before
they are harventod escasially 3f harvesting is
delayed. Theretore, proper storage after shelling
is rather imporiaat. ilsc artellic dust at the
rate of 115-120g pey *0Nkg of clean and sorted
seeds ., Hor =mall asst iy seant for seed
{planting! beans can b stured in ash, tobacco
dust or use cocking oil such az covo (if there
is enough to spare Tron ceokingil. hub the oil on
the seed thoroughly using about 200-250 cc per
100kg of seed.

MIXED CROPPING BEANS Wl

H_HATZN

Mixed cropping, which is the svstem of growing 2 aor
more craps on the same picce of land during the
same cropping season, is the commonest system of
growing beans in Malawi sspecially by the small
farmer who produces the bulk of the croep in thr
country. Thiz svatrm to rharacterised hy intensive
Jond use and maximi«zation of scarce resources. It
ia nct & primitive or 4 haphazard system as 1t wog
once thoudht; rathezr the agronomisc management of
crops Lrown in mixad stand i3 much more complex
than that of a monocrop. Parmers cver the vears have
realised that while Lhe yvield of a minoy crop in
Lhe mixture migh! be recuced,The itotal seed vield
of all croaps arce agnually greater than when the
grops had hren e - ~tand. This may
explain why this ciopping system 18 shiil so
popuiar ameng the ssallholaers despite the fact
that research haos conventeated « Ffarts on the
growing of crops in purs ralher Lhan in mixed
stands.,

Dwari beans

Dwatr{ beans can be piauled on the same pridge with
maize., I{ maize is planted on ridges vhich are 91lem
apart and there are thres maize viants per station
whers the stations are Sloem anart: it i1s possihle
to plant two hean rows on the zame ridge as the
matze. The planting population, the svacing and the
arrangement is the sane az described above for a
piure crop of beans. Vhers maiie has been planted
gn tLhe flat, it ig possible Lo plant beans in
hetween the two rows of maize. Hero beana should he



planted about 5-6m apart in & single row between
two maize rows.

2. Climbink beans

These can also be planted on the same ridge a
maize. If there are Lthrec maize plants/station,
plant four to six bean seed onh the same station as
the maize crop. This is designed to ensure that the
beans can be trained on the maize plants.

If maize are planted at one plant per station,
plant. two to three bean seeds on the same station
ats the maize plant. Again, the beans should be
trained on the maize plant. You will note that we
are fewer bean plants/station than would be
wxpected, The reason is that increase plant
competition and therefore reduce maize vield.

In planting either dwarf of climbing beans with
maize on the same ridge, no additional fertilizer
is needed for the bean crop. Both crops use the
same tvpe; and the rate of fertilizer, neo
additional land is required.

Al=o note that the bean vield when planted together
with maize will be about 15-50% lower than would be
expected when beans are grown as a pure crep. This
should be borne in mind. However, as long as the
vield of maize remains the same the bean is a bonus
crop.

O.PLANTING BEANS AFTER TOBACCO

1n areas where flue-cured or burlev tobacco is dry
planted eariy, 1t is possible to grow a crop of
dvarf beans after tLhe tobacco stems have been
uprocted,provided Lthere will be erough rainfall for
a reasonable yvield of a bean crop.Where the basal
fertilizer has been banded for the itobacco c¢rop, the
ridges on which the tobacco were growing can be
built up and beans planted as described above for a
pure stand of dwarf beans.There may be no need to
apply additional fertilizer.

Wh=re fertilizer has been localized,i.e. where the
fertilizer has been applied using dollop method both
fo:' Lhe basal and the side dressing of nitrogen,
then plant the beans on the same station as where
the tobacco plant was.0f course, it will be
necessary to loosen the soil around the station and
weeed Lhe entire field before planting.In this
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situation about 4-5 bean seeds can be planted per
station about 45-55cm apart depending upon the tvpe
of tobaccoe. 1t =should he noted, however, Lhat there
might be nematode attacking the bean crop following
the tobacco crop.The dng;ee 10 which the bean yield
will be reduced L oo 2 oubles cropping system is
being investigated.

Excepting in areas where there is prolonged rainfall
or where the planting is after tobacco since
climbing beans take longer time to mature than the
dwarf type with respect to the quality of seeds,
observation have shown that higher guality seeds are
produced after a tobacco crop watures under drier
weather and less disease resulting from water and
301l spiashing on pods.

ON_RESIDUAL MOISTURE ON TRRIGATION SCHEMES

There are about 1€ irrigated settlement schemes in
Malawi occupyving about 4147 hectares; and there is
further planned expansion of 64,000 hectares. Some of
there schemes have no facilities or irrigation

during the dry sesson and sc only on. crop of rice iu
procuced. Results of brials have shown that beans can
be grown on some of these schemes suzcces=zfully on
residual moisture, Below are tentative recommendations
for growing beans as a rotational crop under residual
moisture between two rice crops.

This seems to be the most crucial aspect of growing
beans on residusl muisture. Arver rice harvest, the land
should be ploughed or dug up with hoe and soil clods
brokzn into a good seedbed. The land should be allowed
to "rest" for about 7-10 days before planting. At this
time moisture content will not be too high for zseed
germination. Plant on fiat.

T1ES

LA

RIE

The varieties recommended fer rain-fed crop can also be
used. 1f planting is latce, only the dwarf varieties that
have a shorther growing period should be planted.
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2. Climbing varigties
33-45 Kg/ha

This seed rate is half what is recomended for rainfed
crop because there is need to reduce competition for
moisture.

PLANTING TIME
Plant at such a time that bean crop can be harvested
before it is time to prepare land for the subsequent

rice crop. Anviime [(rom the middle of the of May to
the middle of June is recommended.

FERTILIZER

In the absence of scil test resulta, the following
reccmmendations can be used.

1. Type Used 20-2U-0 or Z3:21:0 (N:P2uU5:KE0) Beans are
peor nitrogen fixers and so may not meet their own
ritrogen needs {rom {ixation.

2. Eate 200-300 Kg¢/ha

3. Yethod of application

Band fertilizers in grooves and plant about 10cm away
from the fertilizer oazud,

4. Time of application
Apply before or at plantindg,

F. PLAAT POPULATIGN AND SEPACING

}. Dwarf beans

Plant on flat with rows 45¢m apart at 20em between
plaats on the row. This will give about 111,000
rlants/he which is about half what is recommended for
rata-fed crop. The reduction in the plant population to
redice competition for moisture.

2, Climbiag beans

Piant on flat with rows 45cm apart and at 30cm botween
plants on the row. The population is half that which is



recemmanded tor rain-fed crop because there is need to
svoid competition for moisture.
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The recommendatinne nen ~e farm wain-feod crop. It must
he noted that the incedence of disease is very much
reduced when beans are planted on residual

moisture. This is probably because there is no

water splashing the soil on 1o the plant.

H. INSECT PESTS

The most troublescome pests of beans under irrifation
are aphids. Aphids can be controlled by spraving one
of the following inseclicides:

. Rogor 40% EC at 1.2ml/litre of water
Diazinon 60% BEC al H.8ml/litre of water
Malathion 50% EC at 1.9m)l/litre of water
. Menazon T0%Z WP at 1.0g/litre of water

.

AR L

T. WEED CONTROL
Recommendation are as for rain ~fed crop.

J. HAEVEST, SHELLING AND STORAGE

Recsmmendation are uzs for yrain-fed crop.

K. MIXED _CROPPING
The growing of maize and bears on residual meisture
is feasible provided the growing period of maize
cred does nol lnlarsier . L0 .i1ue production. Where
mai-+e and beans can be grown in association,
rec mmendations (ar rain-fed creop shouid be used.

L. SEED QUALLITY

Experiments have shown that higher gquality seeds are
obiained from seceds produced under irridation
{residual moisture)} than rain-ted crop. The
differencs: in quality is atiributed to the absence
of vater aplaghing soil and pathegen on the crop and
the relatively cooler condition under which the crop
is »rown where disease spread is much reduced.

IV. IRRIGATED CROP
Bear ¢rop is not irrigated in Malawi. The crop iy
norrally grown under rain-ted condition and recently
attempts have been made to grow it under residual
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moisture followin¢ = rice crop. However, because of
the need te diversify crop produaclion, beans may serve
as a short scasoned "wintered" rotational crop between
the two rice crops. Efforts were made a few years ago to
encourage smalli-holders to drow beans undev irrigaticon
at the British Irrigated Hice Project now Dwangwa Susgar
Corporation.

Results of experiments conducted at Bunda college,
Kasinthula Agricultural Research Station, Makhanga
Agricultural Reseanch Station and at Domasi show
promising results but water management is s8till a
problem,

LAND PREPARATION

The rice crop during the normal cropping season should
be ploughed or dug up with hoes about the end of April
to the middle of May when the rice crop has been
harvested.

Beans can be planted on ridges, beds or on flat
depending on the irrigation facilities, soil type

and planting technique. [f {lood irrigation is

usel, riddes should be 60-91 apart, preferably 91cm
apar®. Ridges closer than 6Ccm increase lodging
proplem because of erosion. [{ sprinkler

irrigation will be wused, planting can be done on
flaz with 45cm between rows. On medium textured beans
can be growh on corrugated ridges.

VARITETIES

See recommended dwarf varieties under irrigation.
Clinbers are not recomme=3-+ herange of reduction of
vield and quality since the pods will be resting on wet
S01E s

SEED _RATE

/]

100-120 KG/HA

The above recommendations are for the dwarf
varieties listed above. The seed rate is higher
under irrigdation than under rain-fed condition
hecsuse by increasing the seed rate, plant
pepulation can be increased to take advantage of
the available moisture and hence increase seed
vield.,



Bean rust is caused by a fungus Uromyces appendi-
culatus, This usually infect leaves and pods and
hardly stem=. Symptoms white slightly raised spot.
These spots later develap as brown raised pustules
with a ring of » 320 1 07 o pound the pustules.
Later the entire leaf may turn veilow, than brown
and falls off from the plant. Canning bean varieties
are more susceptible than most drv bean varieties.

Rust can be controlled hy dusting plants at 7-10
days interval with sulphur. Daconil, Dithane M-22,
Maneb, Plantvax or Manconeh can be used,

The fungus is not seed~-borne so. chemical seed contro!
has no value. Cultural control measures include the
unse of crap rotation and removal of infected plannt
material from field, reduce infection especially
daring pre-flewering to {lowering stages of crops
dovelopment.

Thiw iz raused by a fungus Collectotrichum
lindemuthianum, The organism can infect leaves,

pops and stems. Leaf svmptoms are u.ually brown
lesgions along veins aiwi veiniets which are more
conspicuons on the lower than the upper leaf surfacs.
Pads infection are sunken lesions brown to black in
rolour. Chaemical control include the use of Du-Ter,
Zireh, Maneb and benomyvl. Cultural control measures
include two or three vears crop rvotation, the removal
of infected debris and the use of resistant
varioties.

se» section on rain ~-fed zrop.

1. Ingects

1. cut worms

These aitack the croep erratically and hence
difficult to predict. Control measures include the
use of baits which are applied in the late afternoocn
near the plant.Use bait in the mixture of:

1,000 wrmmes of usaw dust or maize flaour

120 ¢ of molasses or subsiitute

40 grammes of trichlorion

The sbove bait is alsc effective against crickets
and nillipedes.
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D. TIME OF DLANTING

The crop should be plantad between mid May and
mid-June atong the lakeshore and areas of similar
weather; or even as iat: as the end of July in

the plateau aress where temneratures are still low
even At the ey o Juiy. .t should be noted that
canning beans are much fmore senzitive to low
temperature than «drv beans. This should be
considered when deciding ithe {ime to plant the
canning beans.

E. FERTILIZER

It is sadvisable to test soils before applving
fertilizer. However, where thie is not possible.
General recommendatione is Jiven below.

1. TYPES

20-20-0 (N-P205-K20) lus Sulphate of Ammonia.
2. RATES

Use 300-400 kg/ha of 20-20-0 {N-P205-~K20) plus 1850~
200kg/ha of sulphate of ammonia

Higher rates are recommended for beans under
irrigated than under rain-fed crop hecause under
the latter condition the use of water isg
controlled with respect to timing and amount to
the use and the need to sxploeit the availability
of water in order Lo increcase seed vield.

F. PLANT._ POPULATION AND S22 4%

!. Ridges

Piant about 222,000 300-900 plant fha.This is
achieved by planting two rows per ridge.The top of
the ridge ig flettencd hr-d in between both rows.,
The distance between plani: is about 10cm and
7.8cm.Plant one seed per s.atien. Fill gaps within
seven days from emergence.

v

Tie planting of beans on water line is not
rocommeded because with flocd irrigation, most of
te soil ereodes.The results in sericus ledging
p:oblems with peds in mud s nd water in the furrow.
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The same population as for ridges., However,seeds
should be planted on rows 45cm apart with spacing
of 3.5 Lo 5.0cm between plants in row. Plant one
seed per stalion. Fili gaps {(supply} within seven
days after emergence.If the crop is machine
planted, calibrate planter to deliver one seed
every 3.5 to 5.0cm.

WATER MANAGEMENT

General aspects

Water management i.e. when and how much water to
apply is one of the most important aspects of bean
production under irrigaticn. The field where flood
irrigation is used should be furrowed uniformily so
that water will not stand in the furrows and they
should be deep enough to prevent floocding and to
Leep poda out of the water, The bean plant is
relatively shallow-rocted and has an effective depth
of water withdrawal of about 91lem. It is, therefore,
esgential that planting should start with a full
moisture profile.

Two to three days before planting, fields should be
irrigated with about 100mm of water. This is known as
"pre-planting irrigation”. This is to ensure that
fhere is to not too much water around the seed at
planting and seeding emergence as beans cannot
withstand "wet feet”. The first irrigation after the
pre-planting one should be applied before the plants
arve under moisture gstress,Too liberal and freguent
irrigation result in evyrescive vedetative growth

and yield reduction.¥Proper irrigation management,
therefare, is to irrigate infrequently.

Anount frequency

The number of irrigaticone and the amount of water
neaded at each irrvigation depend partly on the
geason, and the tvpe and depth of s01l1 and partly on
the amount of organic malter in the soil and the
slope of the land, It hasg been shown that the ratio
of evapotranspiration Lo open-pan evaporation
{Ft/Eo) over the life of the crop is (.72 with an

Et /Eo ratio af 0.91 about tlhiree weeks from planting
which coincides with the perioed of maximum greund
cover, Where evaperation pan is avaitlabhle, irrigation
frogqueney and rate should be based on Et/Eo factors.



In the absence of inforpation on the consumptive
water use, it 1s recommended bto irrigate four times
in addition to the pre-planting irrigation of 100mm
with 50-60mm each time as follows:

P!"Q"Pllﬂ'ﬂ Ptk 5

Two to three weeks after planting,

Begining of flowering or Jjust before flowring,
Begining of pod filling, and

Begining of pod maturstion,

The pre-planting irrigation is to ensure that the
plant starts with a full moisture profile for rapid
and uniform emevgence. Irrigation at two to three
weeks after planting is for adequete development
bafere flowering. Irrigation at the begining of
flowering or just before flowering increases the
number of pods/plani. A ¢eood supply of water at the
heginning of of ped fill increases the number of
seeds/pod and sced weight, The last irrigation is
intended to hasten the filling and maturity of the
.ast peds that were set.

ixcessive applications wasts water and in =zome
slaces may cause excessive vegetative growth,
aroduction of secondarv =zeof of flowers that may
produce very small or somelimes seedless pods delay
maturity and reduce seed vield. At each irrigation
time, water should he allowed to run conly as long
s 18 necessary to wet the soil to capacity in yhe
root zone. In fields of long rideges and where there
ia nolt much slope crops ridges should be made at
convinient intervals.Oiherwise the upper end is
iikely to he [looded before the lower end is wet

e nough .

No delinite time. Irrigation can be done to fit with
normal farm operations. However, irrigating too
early in the merning or too late in the evening

will lower soil temperature which could slow the
rate of crop’s growth and deveiopement. Higher seed
gaality are produced underfllod than sprinkler
brocause of the spread of disease spread with the
Tattier,
L Sprinklss Swwddatd s

Tae use of sprinkler irrigation hns been reported

tier increase the spreasd of diseases by droplet
splash., One alternative of overceming the problem of
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disease spread resulting from the use of sprinkler
is to irridate at night 1f this can be fitted intao
the normal fTarming operation, Leaves are neormally
weet at night from dew and once the leoaves are
allowed to dry during the dayv, the risk of disease
apread can b ore T vatien at night might
seem to contradict the reason for not irrigating
zariyv in the morning ur late in the evening in the
case of flood irvigatien. The time of sprinkler
irrigation is based, therefore, on a choice hetween
discase spread and reduss ¢rowth rate which may
prolong the duration of crop’'s growth without
necessarily causing redustion in seed vield and
gquality.

Rhizoctonia root rot

. Rhizoctonia root rotr is caused by a fungus
Rhizoctonia solani. The symptems of the disease are
red lasions on the lower part of the stem and the
roots. The plant hecomes chlorolic and stunted. The
pathogen ran be transmitted thro.gh irrigation
water, aeirially disscminated seclerotia or

spores. and infected seeds. The fungus mawy be
internally or externally sgseed bLorne.Control
measures incliude Lhe use of fundicides such as
henomyl, thiram, zinel, captan, vitavax or busan. The
nse of cultural control measures include ecrop
rotation by plapting beans after maize, wheat or
rate, Avoidance of excessive moisture can also
redure infection and =pread.

Southern blight

1o

Southern hklicht alsc knew as crow root or sclerotium
root. rot 1s cvaused by a fungus Sclerctium rolfsii.
Plant svmptoms appear as dark-brown water soaked
lesgsions on the stem or hypocotvl just belaow the
soil line, Foliage symptoms consist of yellowing of
leaves and defelialtion in the upper branch leaves.
Pods that touch soil may becowme infected and rot.,

tentrol with chemicals include the use of PCNB
tpentachloronitrobenzenn) difolatan 4F, or Captafol.
{ultural practices that can reduce soubthern blight
include the use of diserse resistant varieties, wide
plant spacing or to follow maize or goerghum with
leans.
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Bean fly

Bean flv or bean stem maggot is causcd by three species
of Ophiomyia. This igs the maior pest of beans in Malawi
and heavy infestation ran result in complete loss of the
Eraf,

Damage by bean flv is caused by the larvae which
tunnel within the gisant tissue.this begins in the
Jeaves then extends down the mid rub and into the
stem, The ilarvae pupate on the stem at ground level
with black to hrown colour cigar-shaped pupae.
Theze invade the vascular bundle and causing demage
which restrict nubtrient and ghotosvathate
translocation.Susceptible plant’s leaves turn yellow
and plant dies, resisifant plants produce aerial
roosts aboeve the would.Chemical control methods
include the use of aidrin 10% WP at the rate of 28
grammes of commercial product per 405 Kilogrammes

af

% 2

.

seed as dust .,
Wire gruhs

These are a problem especially if beans are grown
after a pasture crop.

Chemical controul include the use of Carbofuran.
land preparation is a cultural control method.

Beans, especially canning bean varieties, are rather
sensitlive to jlow soii cemperatures {10-15C).Leaves of
susceplible seediings turn yvellow and fall off before
the first trifoliate leaves emoardge,

Susceptible cultivars should be planted when the soil
temperature is higher ithan 140,

SUN_SCALD

Sun scald or light injury may affect leaves,stems
or pods.Thiz condition is causaed by intense hy heat
followed by high humidty and cloudy weather. There
alzsc appear to bes some asszociatiocn with heavy
applicatinn of fertilizer.

Alfected plant parts show lesions which can be
wintaken fTor baclerial blight., But such lesions
hive no bacterial exudates, there are no resistant
viriei.ies,
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BEAN PROJECT PROPOSAL

OVERALL OBJECTIVE

The national objective is to achieve potential
vields of all grain lecumes including heans (MOA4,
1988/89). Operativnnl .Hi: "tives as laid down by the
ministry are:- al, to promote the bulking of improved
seed; b). to promote mixed cropping in all areas;
cl. to encourage pure stands where land is sufficient:
d). to encourage farmers to keep cnough supplies for
consumption; e)l. to promote double and/or relay
¢ropling in areas with a long growing season; and f).
te promote recommended cultural practices. The
speciflic osbjectives of this proposal are:-

al, Ta initiate and develop a comprehensive seed
majtiplication and distribution scheme in Malawi;

)., To generate information about performance and
acceptability of i1mproved bean varieties under
un-farm conditions using minus-one designs: and to
increase farmers’ awareness of the improved bean
carieties by use of demonsiration plots:

). To develop fertilizer recommendations under
maize/bean jntercropping syvstems;

d). To expand areas of bean production by introducing
heat {olerant bean genctyvpes into Lower Shire and
Lakeshore areas ol Malawij

¢!, To screen hean accessions for toelerance to Beanfly
and Bean heetle under field conditions and Bruchid
under storage conditions and alsc to screen for
resistance to Anthracnose and Angular leafspot
diseases of berans to determine cheaper avenues to
interveantion in an integrated pest management
prodram; and

fi. To suppoert operationn! costs of the National Bean
Programme.

REVISW QOF BEAN RESEARCH AMD PRODUCTION IN MALAWI
fn Mulnwi beans (Fhaseolus vulgaris L.) are an
important food legume bescnuse they form the basis of
the protein component of di=zts inasmuch as they are
commonly consumed with nsima. tieans are nlsc the
commonest crop found growing with maize (Zea mays L.},
sorghum {Sorghum biceleor L.), and cassava (Manihot
utilissima i..}). Reserarch on buans in Malawi is the
mandnte of the National Bean FProgramme located in the
Crop Production Department of Bunda College of
Agriemiiure within the Univerzily of Malawi. This
Naticng!] Beap Programme was initiated in 1969 with two
ohjertives, viz: &), Toe produce varieties that ave high
vielding, diseass vresigibiant, insect pest tolerant and
accertable to consumers. and bl. To condiuct trials both
under rainfed and irvrigated canditions so as to provide
recommendat 1ons for the production of beans. Imring
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that first vear local bean tyvpes were collected frow
all parts of the country. This fermed the basis of our
National Bean Germplasm as the source of materials for
breeding programmes. The Research and Publications
Committee of the University provided some limited
funding Lo the National Bean Programme. Results of the
first decade of the pru.iroemae included: atl. Germplasm
evaluation and the release of six varieties, viz:
Nasaka (253/1), Sapelekedwa (600/1), Bwenzilawansa
{373}, Kamtsilo (499/1), Kanzama (97/1), and Namajengo
{336}, The first four arc dwarf and the last two are
of climbing growth habit. These were released to the
Nutional Seed Company of Malawi (NSCM) in 1979 for
multiplication and marketing.

Other results rculminated in the fellowing
recommendations: a). Beans should be planted at such =
time that they are harvested at the beginning of the
dry season; bl. Beans should be planted on ridges
spaced 0,9 m apart in twe rows {20-30 cm apart) per
ridg=s and 10 om apart alonsg the row to achieve optimum
plart populations; ¢}, Fertilizer mixture 20:20:0
shonld be applied at a rate of 200~300 kg/ha depending
on the nutrient status of the soil.

Hawever, the Research and Publications Committee
could no lenger support this on-going research.
Fartunately, 4n 1982 our National Bean Programme Jjcined
hands with Michigan State lniversity on a Bean/Cowpea
Colliaborative Research Support Project., The first
phase of this preject aimed at quantifying the genetiz
diversity that currently exists in the Malawian bean
germplasm, its &eneration, and how it is maintained
either biologically or socic-economically. During 1883
2 new bean collection was canducted. Now there are
ahout 4,000 accessiens in the germplasm bank at Bunda.
Experiments showed that genelic diversity was large
between locations than within farme although bean
coloars, shapes or sizes may have differed (Martin and
Adam=, 198T7at. And the smali amoun! of ocutcrossing
{10% that ogceurs in bean papulations gencorated a
myrind of bean btypes that had varving colours, shapes,
and sizes (Martin and Adams, 1987b). Socio-economic
datu sugge=tad tLhat deliberate mixing by farmers ocours
as an ingurance poliecy agalinst changing ecolaogical (and
mavybe biolegical l variables in the field and in storage
and cooking quality and culinary attiribotes (Ferguson,
1987: Harnes-McConnell, 138%). Other results indicated
that bean mixtures have more vield stability than most
pure genctypes {Aveh, 198t1}.

In 1988 the HBean/Cowpea TREP Froject was extendedd
for another three (3} vears. The new and second phase
of the project is aimed at heiping Malawi develop
improved varietlies., Support is ¢iven to germplasm
vvaluartion for physicsl and bhioilogical stresses and
vonstraints, This project also aims at understanding



the so-existence of disease pathodgens of Anthracnose
{Colletotrichum lindemuthianum) and Angular leafgpot
{(Phacisariopsis griseolal within either the small- and
larce-seeded bean Lypes or mixtures of these. This
will help both the U.5. and Malawi formulate a strategy
for development of disease-resistant bean varieties.

Smallscale agricuiturar production has heen the
mainstay of the Malawian economy over the prast, as
evidenced by its approx. 50% conitvibution to GDP in
1985 (¥PD, 14986/87}, and this may remain so for some
vears tu come. Quantities of bean production are
difficult to estimate boecause much of the crop is
consumed on-farm. However, apart from groundnut, which
is regarded as a cash lezZume crop, beans provide the
courtry with some foreign exchange which in 1983 was
estimated MK million §.643 (NSO, 1986}!. ADMARC are the
major exporter of both dry and baksd beans whereas Rab
Processors and Sales Services alsoc participate 1n
experting drv beang., Total production of pulses was
estimated at 60,806 tonnes in 1988 (The Smallholder
Crop Estimates Committeel. In that wvear about 7,600
tonnes worli about MK mifllion 3.2 of pulses were
purchased by ADMARC (ADMARC, 1989). 1In 1982Z/83 an
estimated 114,000 ha waz used for bean production as
compared to 135,000 ha for groundnuts in that same
seazon {Mwandemere, 19861},

3. GOVERNMENT STRATEGY
Sinc=2 pulses are a cheap but important source of
protein, government aims at increasing production
for tocal consumpltion to improve nutritional status.
The average vields of beans are 200 kg/ha and 600
kg/ha in 'ﬂfpr'ropp1ng and pure stands, respectively.
The 1iwational aim is iwmprovemert of average vield to
1,500 kg/ha under puve =4and and 506 kg/ha in
’nLe"crmprinq Yield improvement ifowards potential
yield prodaction can be achieved through improvement o
varicties and use of recommended cujitural practices.
Goveinment strategy includes expleoitation of the
potential of agroccologically seitabhle areas for
various varicties and promotion of appropriate farming
svetems,

Fry

4., PRIOR OR ON-GOING ASSISTANCE
A5 a National Programme we are obligated to deal

with naticnal needs. Unfortunately, donors often fund
initiatives that are of more importance to their
naticnal or redional needs which may sometimes be
unrelated toe the host countrv's needs. For the Food
Leguwe Project we have identitied areas of research
that are currentiy not funded but thev are vital to the
rstablishment of a viable bean production system in



o
Vo

INST!ITUTIONAL FRAMEWOR

Malawil. The Title X1I Bean/sCowpen CRSP Vroject
supports evalvuation of germplasm to strengthes varieral
development, Tt alsc funds research on the
co-esiglence of (disease pathogens with large- or
small-secd tyvpes. SADCC/CIAT Regional Bean Programme
ig providing limited suprort to {he regional
sub-proujects on screening for drought telerance,
screening for angular leafspot resistance, and
sereening for nitrogen fixatien in heans. GLARA
{lsracl) ig providing additional support in screening
for drought tolerancs in beans. SARCCUS is previding
Limited support for our participation in the Southern
African Hegional Bean Improvement Nurseries [SARBEIN).
Funding requested for this sroposal provides for
consolidation of research efforts to bhetter address
problems of the Malawian smallscale farmer and this
project will, therefore, play a czntral roie in the
Malawi National Bean Programme.

Na FRAMEWORK FOR BEAN [IMDUSTRY IN MALAWI

Boans have been under the smallscale agricultural
predaction in Malawi for a littie over 300 years. Most
of th~ heans produced are landrares that have been
adapted, after introduction mainly from the Andean
cent-2 of origin, by the VFortuguese :nd the Spaniard. ,
into what i= now referred i~ as a cenire of
domestication (Fastern Africa). Unfortunately, active
bean research in the country started only 20 years ago
and luring that time some of the local landraces were
released as varieties. This was about ten years ago
but .hose varieties can now hardly be found in farmers’
fields. The main theme of this propnsal is the
guestion, 'Whyv has there been very little adoption of
the varicties released ten years ago?’' This proposal
addresses areas that may oventually provide
far-rcoaching solutions so that the released varieties
can spread among bean {armers if not obtain intormation
which will help prevent earlier problems as the
Programme produces newer high vielding and disease and
pest resistant varieties.

The small-scale farmer is responsible for bean
production as well as its consumption and seo wiil fully
participate in the proposed on-farm research,
Government personnel in c¢leose touch with the farmer are
the Lepartment of Adriculture {(DOA) extensionists.

This preject will, therefare, form ciose liaison with
that department in all its Adriculturnl Development
Divi: ions. The Natiorial Bean Programme ig part and
parcel of the Department of Agricultural Researcn
(DAR . Ay a result it will draw on sxpertise of the
Scedd Technology Untt, the Inspectorate, the Soil
Labaratory and oiher services from the Adaptive
Resesreh Team, ali of whom are within the Department.
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PROJECT JUSTIFICATLON
SEED MULTIPLICATION AND DLSTRIBUTION

i1t has been mentionesd elsewhere that the first
varieties ever nroduced in Malswi were landrace
selections which were relecased in 1979. These
varijetieg have not been adequately adepted by farmers.
One of the causes of lack of adoption is inaccessibilty
to and lack of seed, Certainly, other factors will be
elucidated by the On-Farm Research component of this
proposal. The lack of seed could be due to the
reluctance of the National Seed Company of Malawi to
produce the seed of the six varieties due most likely
to the unprofitable nature of such an undertaking.
Beans are largely a self-pollinated crop and as such
farmers maintain their sced from one vear to another
resulting in low market activity. Another factor is
that such seed would be priced higher than farmers can
afford. Adgain, seed companies are comfortable
producing one, two or three svarieties. Certainly, not
one variety {¢.g. Canadian Wonder, the only one
produced by NSCM {for export} would be good for the
entire country.

In an attempt t¢ overcome this preoebiem we intend
to initiate a seed multiplication an' distribution
scheme. This schene wil? follow closely the
Smallholder Seed Multiplication Scheme that was
developed by the Ministry of Agriculture (8ibale and
Mtambo, 1988). In such an undertaking the National
Bean Programme will produce about tive (5 tonnes of
hasic seed under irrigation at the Bunda College Farm
during the dry season. Under such conditions
discase~-free seced is easily produced. The seed will be
planted in Jdune, 13490 and will be harvested in
October,i990, Duiiiyg Lhe. Liine five farmers in each of
the ADDs will be identified especially in the active
bean growing areas of Chitipa, Rumphi, Mzimba, Dowa,
Lilonzwe, Dedza, Chiradzulu, Namwera, and Thyolo
districts. After harvest in October/November the basic
seed will be distributed ‘o the ADDs during
Novenber/December starting with the Southern region
going up northwards. Each district will receive 500kg
of seed which will be divided among 5 {armers per
district, i.e. each farmer will receive 100kg for
multiplication. We wish to purchase back the seed on
beha ! f of the ADDs at the prevailing price per kg of
gseed produced., For this we intend to establish a Seed
Revo'ving Fund. The project may supply fertilizer if
need be but its cost will finally be deducted from
farmer re- -nues, In the second year we anticipate an
increase in the number =f participating farmers. As
far =zs possible the ADDs will take charge of this

~

system, The arecas where these farmers will be growing



the zeed will act asg nucleil for adopticn and spread of
the varietias. As a result we intend to use these as
demonbration plots for cther farmers to come and
familiarise thenselves with sur varietics, It is also
intended Lhat rural sociologists and scclo-economists
will base tLheir studics an the nuclei formed acrass the
CountEy 1o dwend v . . wanpurwn and the changing
sooio-etcnomic status cxpeceted of both the nuclei
farmers (multipliers of seced) and subsequent seed
beneficiaries (Lhe rest of the farmervrs growiug the
recommended varieties). Ferguson and Sprecher, 198%a
and Ferguson and Sprecheor, !989%b heve developed a
strategy based on our ecxpericncece with beans in Malawi
in the studies conducted by the Bean/Cowpea Project.
This system will be tiried in this proiject and il aims
at iwproving the components of mixtures that farmers
proe:duce instead of producing a ‘once for all variety'’
in traditioral breasding. Ag a result we expect farmers
to incorporale the improved varieties in the bean
mixtures that they have kept all along.

CROIEING SYSTEMS

a6

Palaniappan {1985} bhas aef{ined cropping system as
'the vearly sequence sand spatial arrangement. of crops
or ¢f crops and fallow on a given area of a farm and
thelr intevaction witin farm rescurce.., other farm
enterprises, s avaliliuble _echnology which determine
their make up.’ Intercropping is a cropping system
that has boen variously described as the simul taneous
growing of two or more crops in the same field during
the same growing socason (Wijles, 19781,

Intercrepping iz the predominant cropping system
in the trepical regicns of the world (Willev, 1979},
Maize is the =taple food crop in mast tropical
countries apart from athsr caveal seraples like sorghum,
millats and rice in some couatriss., Facvmers have
traditionally produced the maize under various
intercropping systems with nther orops, notably faod
legunes., Beans are prebably Lhe predominant of the
fuod legumes that are grown wiih the maize in Malawi
and indeed in Africa and Latin America. In Malawi 94%
of ail cultivated hectarage wnas sown to mixlures of
crops {Malawi Government, 1870}, And 99% of all focd
tegume production in Malawi was in variouz forms of
inteccropping with other crops, mostly maize, It is
impo-tant to note that lraditionally these svstems were
used virtually without the application of artificial
fert.)izers. in moust developing countries food orops
are rown in wmarginal areas, and Malawi being no
excention, whercas cash Ccrops are Erown in the more
fert:le arcas. With greater need for increased feod
productlion careful attention needs to be given to the
pulr tion of crops under traditicnal cropping systems.



The National Maize Improvemeonlt Frozramme at Chitedze
Rescarch Station is re-orienting i1tself{ towards
production of moere accepiable flint maize hybrid
varieties, There 1s a neerd to start work on mineral
nutrient uptake in maize and beans intercropping
systems in margdinel arneoec Thepn arse presently no
recommendations an fertilizer application in
intercropping systems. This work will be the beginning
of the development of recommendations in that regard.
This is a prerequisite to production of new high
vielding varieties of beans that are compatible with
the upcoming maize varieties and we hope this will
foster rapid acceptance of both crops, Intercropping
triazls investidating avenues to higher crop
productivity with minimal fertilizer inputs will be
conducted in a number of marginal areans in the
bean-growing areas of Malawi.

ON-FARM HESEARCH

The National Bean Programme in Malawi conducts
research at six locations, viz: Misuku Hills, Chitipa:
Ng'ecnga, Rumphi; Champhira, Mzimba; Bunda, Lilongwe;
Dedza Hills, Dedza; and Matapwata, Thvolo. These six
iocations are on government land which is rather
unrepresentative of farmers’ fields. As mentioned
elgvevhere bsan vroduactiio i mositly on marginal areas.
It is very likelv that research done on these six sites
could be applicable to the large commercial farmers but
probably presents very lititie bearing on small-farmers’
condition=s. Forming recommendations on such results
may ne misieading and probably totally unacceptable to
small~scale Tarmers. As a result beifore the varieties
are releasad they need to be tasted on small-scale
farmora’® fields and conditions (farmer-managed).

On-Farm Hescuwich 1o a pewoviem~oriented approach to
agricultnral regearch that begins by diagnosing the
cond tions, practices, and preblems of particular
groups of farmers., OUnce the rroblems are identified, a
research program is designed to address them. A key
part of any such program i3 conductipg experiments on
farmers' fields under farmers’® conditions and
managemant . Those experiments Are then evaluated using
criteria that are important to farmers, and the results
are used to make recommendaticns.

On-Farm Research (OFR} in a set of procedures for
adapt ive reszearch whose purpose is to develop
recosmendations for representative groups of farmers
{referred to as recommendation domain). Farmers
particinate in identifying priorities, managing
experimentation, and evaluating results., Procedures
that will be followed include: a). Diagnosis, bh).
Planuing, ¢). Experimentation, dj. Assessment, and e}.
Recormendaticn and diffusion (Tripp and Woollew, 19897,



D. DROUGHT/HEAT TOLLERANCE

E

Beans are o crop that serve as a cheap protein
source {or rural small-scale farmers who usually can
not afford animal protein. Even in Lakeshore areas and
the lLower Shire Vallev whers veople have an alternative
protein ®ource (rilsnl Leans are becoming more popular
because of the declining Tish catches most of whieh is
sent. Lo urban markets. Unfortunately., beans are
susceptible to bolk drought or moisture-siress and heat
slress. In the lakeshore areas it is mostly the heat
that limits bean production but in the Lower Shire it
is prebably both drought and heat. [his project aims
at expanding bean production Lo areas mentioned above.
Experiments conducted in the past seca=zon indicate the
possibility of growing beans in Chikwawa (Lower Shire).
This project will, therefore, link up with the
SADNC/CIAT Drought Sub=-Project that aims at screening
bean germplasm {or tolerance Lo heat and drought and
then develop varieties of beans that would be high
vieiding under moisture- and heat-stress conditions.
The GTIARA Germany/Israel/Malawi Drought Project iz
assisting in understanding the morphological and
physiclogiral processes that confer tolerance to both
heat and drought stress. This project will use
materials coming from these other stidies and conduc®
varietal adaptation trisls ipn Chikwaws and Nsanje areas
as well as along the lake shore 1n Salima, Nkhota-kota,
Nkheta-Bay and Xaronsa on residual moisture that was
used in rice production,

PATHGLOGICAL/ENTOMOLOGICAL/RREEEDING RESEARCH
Pegts and diseases are verhaps the single most
important. constraint in_bean production in Malawi.
Among insecl po ! & ¢ are Beranfly (Qphiomyvia
spp. ) and Bean heur19 (.mihe 1 spp. ) wherras in storage
the Bruchid is a sericus ztorage pesti, There are three
species of QOphiomyia, C. phaseeli {(Tvon}; Q.
spenzerella (Greathead); sud 9. centrosematis (de Mei))
and they are all known to attachk beans in Africa. This
project aims at screening the Malawian germplaswm for
resistance against the species that will be found to be
prevalent in our bean-growing areas, studyving
population dypamics of the predominant beanfly species,
and later breeding high-vielding preferred bean
vari:ties with resistance ts this pest. slso this
projact aims at screening dermpilasm for resistance to
Bean beetle Oothaca mubtabilis, studying the population
dynasice of the pest and late~ bresding varieties with
cambined resistance against hoth pests. A 1ink will be
estanlished with the new SADCI/CIAT Sub-Project on
"Brecding for beanfly resistance in beans’® located in
Tanznnia. The bruchids Zabrotes subfasciatus and



Acanthoscelides ablectus are the most destructive pest
of astored heans. Not long ago all bean cultivars were
susceptible, CIAT now has some bruchid resistant
varicties of beans. Arcelin, a seed protein discovered
in wild beans has insecticidal effezt on bean bruchids.
Four forms of arcelin have been identified; these are
Arcelin-1, Avcelian-2, Aic.i.a-3 and Arcelin-4. Bean
Lines with different arcelin forms will be obtained
from CIAT and will be evaluated through field and
storage infestations. Results from the itrials to be
conducted will provide baczis for a breeding strategy
for stable resistance against bruchids using different
arcelin forms. Unfortunateliy, the preferred types here
are large red kidnev beans unlike those preferred in
south America, There may he a need to transfer
resgistance genes intoe cur preferred types. There irg a
SADCC/TIAT Sub-Project on 'HBreeding for bruchid
cesistance in beans’ lecated in Zimbabwe. This preject
will link up with the Zimbabwean bruchid project to
strengthen efforts at combating this serious pest for
«mal l-grale farmers’' stored beans.

The maijor diseases of beans are Anthracnose
(Collietotrichum iindemuthianum) and Angular leafspot
(Phaeisariopsis grisenlal. Anthracnose is the most
witdespread and destructive disease of beans. Severe
infestations may result in a tetal loss of the crop.
Angular leafspot apoears in the field by about the
middie «f the growing seagson. The bean pathoclogical
work forms a significant pact of the Bean/Cowpea CRSP
Proiect. It has been observed that beans from the
mesoc-American (Mexican! contre of corigin (characterized
by snall seed size) are resistant to a certain range of
races of both the akove pathecgenswhereas those beans
from the Andean centre of origin {characterized by
larg=2 seedz) are resistant to the other rande of races
of the two pathogens. The nim is to study the
co~existencs described and develon a strategy to
prodiucing high-vielding bean genotypes that are
resistant to both randes of races of sach pathogen.
Another apnroach, which Lthe Food Legume Improvement
Preject will explore, is that of disease management by
grow:ng bean mixtures so that the resistant varieties
«low iLhe rate of spread of the two diseases in the
field. The same secientists working on the Bean/Cowpea
CRSF Project will conduct Lhis research as part of this
project,



The basic question being addreszsed in this

propoesal is that of low adoption of bean varieties and
to set the stage for improvement. 'he aims of the
proiject are to faster adnartisan of released varieties
and test the performance and acceptance of varieties
shortly to be released and to carefullyv address farmer
problems as newer varieties are being bred.

a. Seed multiplication and distribution

This project aims abt installing a more f{easible

and self-sustaining machinery for seed production for
the small farmer. The scheme has already been in
operation in groundnut seed proaduction. Using this
syvatem cheaper seed can be easiiv obtained by the
farmers. The seed production fields will also serve as
demonstration plots and we hope to use these to bring
more awarenczss about the existence of high vielding
bean varieties,

b, Cropping systoems

There is need for clear understanding of the systems of
production and their ramificatiens under small-scale
environment. A great deal of research has been done on
intercropping but, of prime importan e, there are
currently no fertilizer rvvommendations that increase
vields of both or more crops under such svstems. This
project will conduct experiments using different levels
of major nutrients and varieties of maize and beans and
nutrient uptake and vields will be obtained to aid in
formulation of the fertilization scheme to be
recommended. Experimental sites will be long-term so
that effects of lonmig-term feriilization schemes can be
evaluated.

c. Un=farm research

Surveys will be admipistered in consultation with the
SADCC/CLIAT Cropping Systems Agrvonomist and the Adaptive
Hesenrch Team in which farmer vreoblems will be
prioritized. OGne of the problems enpected to rank
highliy is lack aof good varieties. If i1hat indeed is a
factaor then farmers will bhe agsked te choose bean lines
they prefer from a number of promising lines from our
Programme., There will be five farmers in each of the
following districts depending on their priority for
varivties: Chitipa, Rumphi, Mzimba, Dowa, Lilongwe,
Dedz:s#, Chiradzulu, Thyole and Namwera. Farmers will be
asket to grow their own local types of beang in a plet
nest Lo one in which the improeved variety will be
growis., Thig 1s said to b a minus-one design.

The fdartjive Rescarch Team has been contacted for
participation and theyv have indicated their willingness



te take part. The SADIC/CIAY Regional Programme will
he ceonducting a course on On-Farm Adronomy Research and
Svcioc-economics of bean production te be held in
Arusha, Tanzania early 1990. Gpportunity has been
given to twg =z i1entists from Adaplive Research to
attend on otir behe?f eines e will he involved in
this research. The Cropping Systems Agronomist will
visit our National Programme to provide guidance on
this agpect of research and his trip will be funded by
the SADCC/CIAT RHegional Bean Programme.

d. Heat/drought tolerance

Experimentis are underway to screen bean varieities and
lines of preferred types for tolerance to heat and
drought.. This project will take this further by
conducting varietal adaptation trials in areas normally
teo hot for bean production.

e. Pathological/entomological/breeding research

Most of the work in this area will be conducted by the
Path logy/Entomology Sub-Project of the Food Legume
Proj:ct. However, the Bean Sub~Project aims at

scre- ning the Malawian germplasm for types that are
tolerant to the two most destructive insects, viz:
bean’ly and bean heetle in the field and the bruchids
in = orage, Experiments will also be conducted to
gereen the Malawvian gersplasm for resistance to the two
most prevalent diseases of beans, viz: anthracnose and
anguiar leafspot. A breeding progdram will then be
init:ated for combined insect and disease resistance in
an inlegrated pest menadement (IPM) program.

f. Support of the Naticnal HBean Programme

This project will provide operational costs of some of
the routine activities of the Pean Prog¢ramme. This
includes tvnding Lhe bresaing activities, i.e.
Prelimip.ry Variety Trial, the Intecmasdiate Variety
Tri..,, and the National varicty Trial before selected
genotvpes are tested on-farm. The project will also
support evaluation of germplasm; help renovate the
seedstore; and suppoert activities of replication of our
germplasm. The project will purchase a vehicle for
Bunda te be used b:; other sub-projects as well, Tt
will purchase a pnotocopier and 2 computer for data
anaivs1s and word processing for the National Bean
Pragramme. The project will aiso support actjvities of
the Adaptive Reszsearch Tesm on the on~-farm trials,
PROJEST IMPLEMENTATION

a. SLaff

The Project will be coordinated by the Coordinator of
the National Bean irogramme an:d HCPI1 ol the Bean/Cowpen
CRSP “project based ait Bunda College of Agriculture,



University of Malawi. The coordinator will be assisted
by the Bean Team comprised of a breeder, a pathologist,
an entomolegist, twe so0il scientists, an agronomist, a
food scientist, and a socio-economist.

b. Duration and estimated starting date
The project will commence June 1, 1990 and will
initially be for a period of two vears.

¢. Project funding

This project proposal is being submitted to the
Rockefeller Foundation to consider funding for the
entire duration. No matching funds will be expected
from the Malawi Government. However, all items
acquired by the project will remain the property of the
Government of Malawi/Bunda College of Agriculture
{National Bean Programme) upon expiry of the said
project.

d. Reporting

Reporting of the progress being made by the project
will be done after everv six months and these will be
submitted to both the Rockefeller Foundation and the
Malawi Government.

e. Additional funding

It is important to view the proposed work in this
project as a preliminary phase. Depending on the
success in achieving the objectives of the preliminary
phase, additional funds may be sought to consolidate
the achievements of the preliminary phase.

EXPECTED DEVELOPMENT IMPACT

a. Increase in food self-sufficiency through increased
production by greatr adontlian 27 moare productive bean
varieties and through expansicn of production area;

b. Improve bean production in intercropping system
through use of articulated fertilizer recommendations
for that system;

c. Development of new bean varielies that are tolerant
te prevalent insects and diseases both in the field and
in storasge;

d. Diversify crop production by farmers;
e. Improve soil fertility;
f. Impart necessary skills and knowledge to Malawian

scientists who will ensure the sustainability and
furth=r development of the sub-project;



10.

g. Strengthen the Malawi National Hean Programme;

h. Improve scocio-economic status of target
beneficiaries;

The target beneficiaries of this sub-project are the
smallholder farmers as weil as estate growers.

ESTIMATED BUDGET

The following budget caters for work proposed in
the project. The project activities which need funding
are: -

a). Seed multiplication including fertilizer, seed
revolving fund, seed crop inspection and certification
activities by the Seed Terhnoloqv nit at Chitedze
Research Station;

L), Cropping systems including maize seed and varios
fertilizers as sources of major nutrients being varied
and sample analysis at Chitedze Research Station;

c¢). On-farm research to be conducted with assistance
from Adaptive Research Section;

d}. Heat/drought tolerance for varietal adaptation
trials in terms of fertilirer and labour;

e). Pathcelogical/entomological/breeding research to
develop resistant varieties for fertilizer, laboratory
and ireenhouse supplies, and labour.

f). 2ne four wheel twin cab pick-up to service
transportation needs under four sub-projects at Bunda,
fuel and suhsistence for hean work and limited office
equivment for th Mo ¢ 7 T Proegramme.



item

10.

i1.

12.

13.

Project vehicle {(Bunda)

Seed store renovation
Phcoctocopier

Computer

Fertilizers

Fuel and subsistence

Sampl2 analvsis

Seed wltipiication

On~-Fa"m Research

Patho ogv/entomology/breeding
Stationery

Vehic & maintenance/insurance

Opera ing c¢osts (labour)

Total

1990 1991
25,000 -
10,040 =
8,000 =
6,000 =
2,000 2,000
7,000 7,000
2,000 2,000
5,000 5,000
4,000 5,000
4,000 8,000
2,500 2,500
4,000 5,000
4,500 4,500
84,000 41,000
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Be in Research and Produrtion Needs In Malawi

Report of Brainstorming Meeting of
Bean -"ommodity Team and Adaptive Research Programme

Facilitated hy
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Foreword

With the Horkefelier Foundaiion funding rosearch and extern-
gior in baan production (Phaseolus vulgaris) as part of the Gra::
Legumes lmprovemsni Preoject, the Bean Commodity Team feader
vequestad a select group of individuals involved «ith bean
research and extenzion to parficinate 1n o brainstorming meeliny
to determine the necds of the Bean component of the Grain Legumc
Twiprovement Project. The meeting was aeld at Bunda College on 9
and 19 April 1896G. Over the two day periaed the group reviswed the
following deneral topics:
L What 1s current ]y known abaut! bhean production in Malawi;
P What i¢ desired for hbean production in Malawi;
s Additivnal informatioen that is needed to get from what is

current 'y known to what is desired;
4. How this information should be acquired; and
B Who should be responsible for getting the needed informa-

tion.

This report 18 a literary summnary of this meeting with the
intention of providing a smooth narrative of the problem rathe:y

than minutes of the meeting. TH
readabie and useful prodoact. It
intent.ion of the facilitator to

the meeting’'s discussions, tree

is hoped this will provide a nore
i= th~ prezspons‘bility and
provide an acourate account of

of any personal biasesz, but witn

supplemental informaticon that may have come {o his attention
subseguent (¢ the meeting or would assist in illustrating the

concerns expressed, and other

the discussicns.,

information

»learly derived from



Bean keasearch and Production Needs in Mslawi
Executive Surmary

During a brainstorming meating hatween the Bean Commodity
Team, the Adaptive Qesearch prograune, ind Extonsion it was
reoognized that:

A Beans were produced under tnree main systems which include:

a. Intercreopped with maize,
b, Relayed or mid season purs shand, and
. Wiiter beans in dimba areas,

2. The availebility of cead wags a major concern, but the
epecifice oi the problem are not well understoed.

2y Thare was a1 need Lo have greater Varrepr Lnvolvement in
variety de eiopment, particulariy in determiniug cocoking
gquality, t ste and digestibility,

N Terhnology development {or increasing yields per hectare
needs Lo oancentrate on Lhe intearcropping and mid-season
planting b an production syatems.

S Expansion f bean produact:on aresc coad to oonzider sequen-
tinl cropr ng on Lhe P'lu-cured tobacco eslatbtes; intercrop-
ping into atocs 1 cupgavcane, and as a winter crop in the

irrigatior schemes in places of winter pice,



Wegn Kesearch and Product ton Needs ITn Malawi
ol Tineley; Facilitator
Bean Production In Malawi
Types of Bean Production

gean production in Malawi can gonerall: be elassified inte
three types:

4 Intercropped into the Main Maize Crop: These beans are
ptanted either between the maize sitatiens or on the maize
stations, They can either be olimbing beans, dwart beans,
ar a mivture., The crop is planted earvly in the cropping
gseason, The production of intercropped beans covers the
greateat acreage of bhzan productinon, it is usually grown In
conjunction with local maize and limited inputs, rather than
hybrid or composite malze with higher level ot inputs. One
reason for this g hypothesized ta be that as the level of
inpuls increases the vigor of ths swmisce lnersnses and the
degroe of shading nn the beana will aisa inerrase resul Ling
in lower vield patential. As the lecwer canopy and earlier
maturing o! the intercorop combination, the beuans are subiect
to intenpsive shading and thus yields are low, usually only
200 - 300 kg/ha, Tt is really move of a bonus orop requiring
litele additional) «ffort bevond that aircady commilted to
the waize. It is alsao s relatively rrsky crop, when compared
to the other bean productien melhodsg, with treegquent fuilure

dueé o SNCeEEs foiet yrs FeEnl PR f8 mied mOULIDE OF seed
discoloration, or insec! Jdamage., Most of this erep Ls used

fir subsistence purposcs on the [arms whers 11 08 produced,
although sratl avountis will be marketoed either beoayss of
surplus or to meet immediate cash novds,

2, Mid-geason _cr Relay Cropped Beans: Thig i« pheshably Yhe
highes! vielding =x«iem of bean production, bhoilh because [
is Zrown essontialiy as a pure stand crop, «hd watures
during the early dry seascn when there iy lese havards from

diseases and pest . T4 doss suflfer seme drough! stress late
in its growing period as The eifects of Lhe dry =wenson
hecome apparent. lhese heans arve planted anyvhere from Janu-
ary through to March depending on locaiaon iz ihe countey
and Joeralt raiinfall paitern. They are planted either on land
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