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Opening Address 
S.T. Mombeshora* 

Mr Chairman, Distinguished Participants and Guests, Comrades, Ladies and (entlemen. 
I feel greatly privileged to officiate at this inaugural session of the Second Regional Groundnut Workshop. 1 

understand that 45 participants are expected to attend representing the national programs of' Botswana, 
Malawi, Mo/arbique, Swka/iland, lan/ania, Zanbia, and Zinbhabse. In addition, we have eminent scientists 
from Ethiopia and Uganda, and representatives trom 11) RC and ICRISAT (enter. 

On behalf of the Gosernment and people of Zimbabwe I \,oulfd like to welcome you all to Zimbabwe. 
Furthermore. I \%onl like to extend our thanks to ICRISA Iand IIRC ['ortheir financial support, without 
which this Second Rcgional (iroundnut Workshop could not hav- taken place. On a broader front, it is our 
hope that such assistance \\illcontinue because through it our groundnut research program, and those of outr 
neighbours, ssill he strengthened iot orly b%the provision of training but through the dissemination of ideas 
and the free exchange of gernplasti. InZitnba' .e, the (io\erttment considers groundnut to be a major crop 
grown both as a food crop and a cash crop. I'. is an important source of protein to a large sector of our 
population, partic alarl\ children, wkiho need proteins the most and find groundnuts palatable, arid can take 
them inlboth their natural and Larlous prepared forns. 

It isan itaportant ,Murcc o cooking odl. atnd a 1a confectionery nut it calt he art important earier of foreign 
currenc,. It is prcdtinnantly gro%,n h\ small-scale fairirers. It our country oser 951( of tile crop is produced 
by tile communal or peasant larmrs and sma,'tll-s'ale commercial farmers. Htow ever. I an told tlhat groundnut 
production, ttot onlx in hinbab,,c isdeclining rapidly in favourbut also inthe entire southern African regiot, 
of other crops. Antong the reasois quoted for this decline are low, uneconomic producer prices, shortage of 
seed, high cost of seed, lack of 'uitable arieties, and low yields that are further reduced by pests and diseases. 
It is the polic. of n\ Gosernment to encourage the increase in groundnut production to meet both domestic 
and export requirements. I o this end %%e have tnarkedlY increased the producer price. We sponsored a seed 
multiplication scherne arid e mill continue to sn pport an actixe research program artd advisory service. 

To advise on how%prod tictiot, cat be incrcased one must have tileadvice to give, and this must be based on 
sound agroiomic practices. But \Nhrere do sse start. I beliese that there isan urgent need for the development of 
a substantial resersoir of adapted \arieties for each farming sector that yield well and contain resistance, orat 
least tolerance, to the tiajor diseases of the region. 

Ie cortirriurial or peasant lartter requires varieties that are specifically adapted to very low-input situations 
whereas te small-sca lecommercial la rnter requires xarieties that respond optimall\ to low or moderate inputs 
of fcrtili/er and crop protection "packages". Finally, tilelarge-scale commercial farmer requires varieties that 
respond optimallv to high inputs. 

Any research program should he a sensible compromise betwkeen the requirements of these three sectors, 
and this will largely he dependent on ioxernment policy. In Zinbahke our stated aim is to improve the living 
standards of the communal-area farriers. We should, therefore, concentrate initially ott selection for the very 
Iaw-input conditions and then possibI reselcct lines that respond to moderate inputs. 

It is here that the ICR ISAT Regional Program can play an important role. It must rapidly and effectively 
bhoaden tie genetic resources of the region. fhis wkill inolve the ealuation,throughout the southern African 
re-gion, of a vcry large number of &roundnut lines de\ eloped by and introduced into the region from ICRISAT 
Center (International Crops Research Institute for the S,emi-Arid Tropics) in India that has the responsibility 
for the world collection of genetic material. From this wkealth of genetic material the program must identify 
outstanding material, %fhich should then he tested b tle national programs, and where appropriate, 
incorporated into the iatiottal programs. 

A further problem %%ehase inthe des ehping world is that scientists often liod thenrseles working in rather 
isolated places switi little opportunit\ ftor discussion wkith other scientists in the same field, and with limited 
library facilities. Afread\ the ICRISA I Regional Program has tackled this problem by fostering the d issemi
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nation and sharing of information by means of workshops such as the one that starts today, by specialist grouptours, by newsletters, and perhaps most important of all, by cooperative regional experimentation.
After talking to my colleagues on these matters it is evident that the ICRISAT Regional Program is aflourishing one. ft is respected by the n;ational programs of our region and its endeavors are pertinent to our 

problems. 
On this note, Mr Chairman, I have the great honour to declare the proceedings of the Second RegionalGroundnut Workshop open and I hope that our distinguished participants will learn much about groundnut

production that is relevant to their conditions.
 
Thank you.
 



Response to Opening Address 

R.A. Kirkby* 

The Honourablc S. Mombeshora, Deputy minister of' Lands, Agriculture and Rural Settlement, Mr Chair
man, Mr Gibbons, Professor Schsseppenhauser, l)istinguislhcd Participants, ladies and Gentlemen. 

I feel it is entirely fitting that Zimbabwe is hosting this Second Workshop on Groundnut Improvement in 
southern Africa. in siew of its record of effective, applied research on this crop. On behalf of the outside 
sponsors of the \\ orkshop, i.e , l(RISATI and II)RC, I should like to take this opportunity to thank you for 
taking tite from \our busy schedule to open the workshop. I feel sure that all participants appreciate tile 
comnitient of the (iosernment of Zimbahsse to regional cooperation for the improvement of groundnut 

production. MhichI your presence conli-ms. 

lie Regional ( irounilnut Improvenlent Program for Southern Africa started in 1982. A regional progran 

o' tills kind, hlosever, does lot exist hs' aid of itself, hut rather, to work wkith national programs and to 

contribute to the strengthening of the national programs' abilities to benefit their faritner and consumer clients. 

Whether a regional prograttt effectively compleients and assists national progral acti\ities, or tends to 
compete \iith thll fr l unds aid no overshadow the research conducted b\ national program scientists, 

depends both upon ho\,, the relationships atnong national and regional programs are defined and upon tile 
manner it i hich individual scientists ptt these relationships into practice. Iliese aspects of regional program 
ellectu leness should he rciessed periodically, and a bicanial workshop provides a useful opportunity for 
doi t ,o. 

\\ tile othr participants are Imlore appropriately placed tltatn I to e\alute tile effecti\ness of regional 

ilt\ tie,. allos filte to otitlitte aifew de\clop nltslhit have occurred it the two years since \we tet at tile First 

Regiotial (1totiillilut Workshop in I iloltgse. 
You \\ ill Ic call thi: it I.tlongse in March 1984, ial.onal IgrotildiHut improvement progr;imjS drew uIp i list of 

guidelinles toi rC,. *, tld research support activities ile h regional level. At that time I told sut that 

I(RISA I aind II)R( \%ould listetl cirefully to sour commeits and recommendations. Later inl 1984, those 

dilciussiotns foi tile tle basis of IWR ISA l 's proposal to IDR(lo-r a second phase of funding for tile regional 

PograuI. ,curitng its suppol to the end of 1986, and this proposal was accepted by Il)RC. You hale already 
sen a nuIullCI ot results from the c\olution ot he regional pograni that have resulted ilt M5,Oissues of an 

antnual ILtessletter. a monitoring tour for groindnut breeders, specific collaborati\e research, and the estab

lishmettt t hictiutal %sotkshops witl riotational selection of venue. 
Vlhat f thc lutlui.' So far as fllitalcial support is collncerned, let rie say only that, it the tiue of ,glecing to 

this scou0ld phiuse+. II )R('ads\ISM i,, )(C thiat it \sould not be able to contitil. its present, ,ISA I as well as 

suppoii ben\ d 91,'6. I1)R( is i rel;iti Cls sIMill dolitor ogailisatioti, i hose primary tnandate is to proside 

direct s t to nattioal rese;urch programs, Regional programs are expensive, this acti it* is already large in 

colipallisotll \ilth most ll Il)R("s actisitics, antid ic would be quite unable to co\er the expansion in the 

ploglamn that is ltoesccnt h%SA)((. 

rels!\ these two\%i ssinuce hope 1thu,1 sears Of notice \6ill proe sufficient hor satisfactory alternatisc arrange
,tit t hhe ite that %sill e,,tiurc the contintut ot the iegional acti itics. Il)RCalso hopes that these fourioid 

a hall \ears tf supporlt \iIll hai, enabk. I iationail programs and It'RISA Ito develop together at useful 

regiotlal Ntl ateg\ thati \ill [lo t ol\ contiue, but will also continue to evolve in response to the needs of 

tatioilprogrll,,. 

* Senior t'rogian Otticer. Crop and Animal Production Sstettts Prograt., International l)eveloptent Research Centre 
(II)R(). P.0. Box 62084, Nairobi. KLn.ya 
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Welcome from ICRISAT 

R.W. Gibbons* 

Participants of the Groundnut Conference. Colleagues, Ladies and Gentlemen.

It is with great pleasure that I respond to the request of 
 )r K.R. Bock to make a few remarks on behalf of theICIISAT Center Grorudnut Plrogram in India at thi! Second Regional Groundnut Workshop for Southern 

Africa. 
First of all it is a great personal pleasure to be back in this region where I worked ongroundnut for 12 years,firstly for the Agricultural Research Council of Central Africa, and then for the Agricultural Researct' Councilof Malahi. I hays? very pleasa[t memrorics of this delightulI area of Atrica. It is very gratifying to note the activecollaboration that nas developed bet %een ttie groundnut researchers of the SADCC countries in such a shorttire,and the excellent research progress thilthits been ILde. [his is tilesecond such regional workshop, andthee has also been a breedlers tour. All this has bccn icheed since the ICRIZSAT program becameoperational in 1982. Ilokeel nocn of tIs could have taken pla.e \Nithout the generous financial backing theprogra rn ras received from II )R., the encouragenient of SAI)('(.'go\ irinments, and the facilities provided by(ostile mentlcll of ,,alal\\ at tile('hiredle .\gricultural Research Statiot near l.ilongwe. I must also p,,ie onrecord the help and cct.iagenerin \kc have "ceised from tll the official, arid scientists of the SAI)CC

mcllber Stiate,. Ioda. oul rcctling takes place in Zinibab\e. and on behall of ICRISAT I thank th(incrcriert and tire ttLcials Mho ha,,e ladC this possible. [folding stch ieetings in diflerent countries of the
iC lt)fl oladirsl , OIrlkrno\,lcdgiC ind derlrIstratC. tiletype (1 regional cooperation wc all want.

( R IS \ I is iim p'lacig Lch llrore elphaiis oiltire scinli-ltrid regions of Africa with tileencouragement oft(l('orSiltilLGroup 10 Itlilratiotlll Research (CGIAR) and tie approval of the ICRISATAgricLltLral 
(itntlnlE Hotrd IhMalch tile IURISA I Gocrning Board will meet in Harare for the first time, and priortothat lie I'lo,laill('olliitcc ioftileHoard %\illre\iex% the groundnut work in Malawi and the sorghum and
nlet %olk illZiinlbiia ind Ziribuhbe. In 198i iagrotridnt team %killbe set up in West Africa and will conduct
"-, clihoMna regional hasis. We wkill ensuire that this regional research in West Africa will link up effectively

\Ilth the plogruil ilisouthcn Atricr and the ICP ISA I 'enter program.
I hie icports of the fis regional \ iokshop %icrc most en\_ouraging, and we hope tha! the deliberatiens andcinclusions of the second reetirg %\ill lead to more cooperation and SuccCss, to help the groundnut farmers of 

the NA)((" countries. 
Ilhank \,oi all. 

Program Leader and Print.pal Ilant treeder. (iroundnur Irnproement Program, ICRISAl, Patancheru P.O.,A.P.502 
324, India. 
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Rosette and Early Leaf Spot Diseases:
 
A Review of Research Progress, 1984/85
 

K. R. Bock* 

Abstract 

Oh.irvatin.v mia' over 2 'vArs on the pattrti af Vrtad o tgrolli/llI rrl f' i vio I (GRI) 'itht 
li/idi .st'. . 'd that primar, inlectionsori.'io'tedbom t ni iration ot'fi'cc five i'ecfors that occurred 

it hinll I (of p/illt o'l'rt,d that .sivn(/icilntrodial.spre'divos /i'ontthe'st, point sources (oflc. 

til(, fion ol I. .,lS /IIt i ol t it i'rcsinu/ated in the's.tah/i,snh of a RtI ' resistance .1'reining 

Inv'S'rIliti itI/it I! i t/itl'as' im idi'mt I ' of obhoilt Qt)" iv'oa indt/u vd. 
Pre,]im~illl I lul,' 14/i /witctitnlA' 1f r.'isanlamc' to (IT ItrlilIlu'td tliat it is gov'rnl,'d hi' 

it',l'l ''ltt, lii'le ollll m dIill irl t \(llttr ' llto of /5 No to I re.%isltant plnt ill.uA'pti/h' p/4it.% 
prol~, Olles ol -] m%(lllllI poh,"[ll) ' I lo%.sl-%. 

6rt 1/fllk /1' 'y'i/l 't1 it,aci l f ilt' (iRl'-rt 'Afi. t u'ultivor R( ] i I.% i l' t. ic''tor 
till Iltio alt,/ (t/ i'Oi/itoth'.s i Ihi iin/hi'roies t/iof ,G! RI i/I S,aflt sl'.p'tln% infit',. 
/lI0 Ct' 11 lort I/It' (i,/f1 ti/ t, illilltillitll (of f/u' lollot/d o0/"rfc i,'ulnc' ill fllo' lill. t thit''l s' d l.s 

r'.i.sltull /tlll-i ii u 'll'dlll,' /l'oit'lib. 
Aphis 2[acm i il' Iolh itll,fo of/ (;R1/I I/ itpp'd in lt it illl/ 'r.' liihoitll I r''l1 n.l 

s iu,'it','. 'ing' lr '. , of,/ lo'/t II/ Ct' O'-C/t poll/ithnt. /)r isan uphidactiviti' vus gr'iltcrill 'entral 
th ll ill 'olalliril i i ltt . . t 'it tit' Ii () ttothcr. ( I ' I u,l //rritdaOref/I'l tlt'ft of the rtins. 

In prt'/l ii l/i o c a/i 'afi I/.%ot ('crcospoa arachidicolh ), f/ ilnl/tl' r ofl/h, is reitdin'd 
110C' I 'ttIt'd (it 7'o itio/ . oIi A(11/ev %to ,'in on t rtnge o/ gti'ol'pe.. hi al I('l RIS, 7' trials the 
li,,ist-l u/qtn. li' Atil -:,/iani /id mor' i'a/i,.% 1 ?'rwtt'A. iotof ; tipe.s rttainil ' his .o'prol
%odid It.wmtil ntloor o/ [po'wcr- I ic'ldtn', c'ntrit's. /,('tt re'tc'nlionl amtottig eltirntth, hranchcd tylpes 

ItilA. (1,F)JU 'c'll!/iI lbloic IiIII/or'ml. 

Sumario 

Roseta e mancha fioliar tempor5i: Uma revisio ao progresso da investigaiio, 1984/85. Observa('ies 
hiila dti ' ft dIitc l.till %..soh/r o. pac/ ilt'' disp'rsiloc/a virus c/a roseta /adimc'Oiloit (GR ) nos 

campt.o I/'t I ltiv. .tt,''crt'm qu A. ilifte( rin irSiasitrigillidis ci miri 'o ch'itvectores 
ili't ot l o? tl'o. /1ltita. t''io's m/' 'ct'lt lsl h'phi' tilt enet';nii'tl qti Iontta signli/icativa 
di.sowrw'o rtdiotll ,i I zintom i 0it (k' iilc'€'-to. Fstus.condiq'SIwv10'ro.ittisoltlsio e'st whck -ititllto(it, 

' viivirm (t,'Nc'hv,'-(o virjit ri'stit¢IitualJ(GR I i]l i.d IMt inli-ithl tlom inlcidh;twia da (hlcn¢w (it' 

tclt Al /' i)li"j,. 

t.Atill/it prt'in tcA IIt/' h'rall(/i 'i Ili resisti;tncil 4o GR I ' 'otifrmram qi' 'cla i regttith por 
5 1.1'tv't't'5A.lii)m. Il Ill'illi l airo. imlthl ie 15 ( qllliti' ) p/aIIIIS susc'hpfi eis para I( tFIll l autl 


lot/t}ril'llu'.re'lMtitvl dcm v'lith~tiicia iho cruz-amtll'lo ih, plltitlos re'sislt'tiles ('(,III Sust~ipiveis.
 

" ctam Icadcr ttd I'rinctipal Platit llitologil., J(RISAT Regttial (irou lnut lltpllrtotllclin Program i'tr Southern Africa. Chitedze 
Re..carch S[;l oti. I'.ate Ilag 63,' hldoug,. , %. alI t 

Submitted ts CP No 31h h" th tilntcrnt.ttnatl Ctop'. Research In'ttutc 1ir [lie Semi-Arid Tropics (ICRISAT) 

ICRISAT Iflnernattr,il ( rope, Rcscarci I Intl I it t for te Sctrt-Arid Tropics}. I9tX,7.Proccedings of the Second Regional Groundnut 
Workshop for Southern Al,:a. It) 14 Ich 1986. IHarare. Zimbabtc Pa tanclieru. AT. 502 324. India: ICRISAT. 
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Enlsaios d, t'nac'rtlitca i/l/l que ocultiva RG I I:.fAitent' a,G I 'Ri"imu, t ifif'u/f('ciff do virus 
por '(f i mIosiroit (''t'for'.x Ct'indi')( .ncdtInt ' /i 'f .cl(Ax,;tf'i 

ch e'.va cril lp'Iod. 


a ' 'ia la'f/(It, '(1. ,to r'('tla l aI/ll''A. id tl/ 
lit" o /o.s f/' ISnc lf/at"I re.si i l f/l in fi t .01) lItlti l /Ofs/o/ott t' lAi tln,spr'o. 'orc.s 

nos r tro, (it'/amsf/f' lortlnvm'/o. 
Aphis CrailVi Ord, A Cl/fvf/i/r ih (;R I , l/i caItlliltrdJ~f 't' Milrf ul lirpci' t'llfO ' o /c, t'.fla ,o MI,tia, 

sll ,'i/f /I prtl'(. ti' po/llf/if ')f/l rf'i litA'!U//i.ftio / fltll,A ac 'l flfilf if' do. alif/ifo. tirtillt'af 's'\l i(01o
.Vt'('1f, /iti imlior l f/lfl( 0fil 

. /iti'la do11r' / )/ ifA fl i oIfq1fi' Sl l .IA' d o 1 1ftli.%, o ilirt t r 
fI/i'do/l If) ll rt'fl( l/f/f(11 l)u/r flllc% do mi,i dio clitias
 

/'mIfs/flfJo /Pil'/i//illill''' .f i/-rf' 
 fl if Ihl/i l/ifi/ t il/if f ( crcosporal ailichidicola ),f,tift'll ro I/' 
1f/ifl. ci/fx A/fli iiff11 /W f /flf/fo' f d/ f1 fiuhll l/I if -0 vf SS fif1 ff ff/f/ o. % en/flewtif/f flti,i griio i/C
gf'lill.s f '/fItf ifd,f f's.1i'clv i.l f/,,1( RIS. 1".ffm iifpf. ff t li/i, fi( . ff f' li'fif1cia/, l/ COlflil/il tiior' 
r/'/fdiii'lf/f if/' '' 1?1 /Iti f/i fifI f/,' fl.% f'ffva '/'l /hf'( /'(frolo. ( 'otlf/tfo, o 'orrf'ltf'/i/lfo f ffo/l
fl/,til//lA.ff.f /,n/ii.i f/f, P/li 's/iai\f,r / imf lli..I rcif'ti('f o /If 1' Ariff ' t/lra OiI i ' i/ifi 'f1('ioaltf'/'tlft( f/i
flr/ff'1ff'ltffl['Illif filfi/(f/rf1f'. 

The regioial pathology program is concerned Research Station. Our strategy has been one ofalmost exchlsively with research on groundnut selection for high yield under conditions of highrosette virus ((iRV) ;,id early leaf sipot(IE.S).Cer- disease pressure, and in this we have been emniently
f'.sffira arachiticol .An endorsement of this prior- Successful. If the ICRISAT 9-point field scale fcr

itv is contained in recommendations arising out of assessing ELS resistance is used, al' cultivars, includthe first regional \%oikshop( I(RISA I 1985).One of ing the highest yielding entries, score 7, 8. or ), and
the regional profgram's broad obiectics is todeclop must tihus be classified as susceptible. It seemedhigh-yielding culti'ars containing resistance to these poisible that visual scoring systens were too coarse
two diseases. to detect small bit perhaps important differences inSources of resistance to (IRV in tute cuitlvaicd at least one parameter, leaf retention. W,. consegroundfUt known.are \%ell It has also, been cstab- quently adopted a mhore laborious assessment of leaflished that thi,resistance is most probablygoxerned retention by counting leaves lost and leaves retained. 
by recessi e geneis. It has already bnccsuccessfully Results of these preliminary studies are also given in
exploited. notably in,Malawvi and it)West Africa. In this presentation.

spite of these ,danccs. e\% coniierciallv acceptable

varieties exist, and resistance has not yet been trans- Groundnut Rosette Virus
 
ferrcd into short-matftring, spanish-type varieties.
 
which are of great importance over extensive areas
 
of southern Afr'ca. 
 lie challenge in this regard lies
 
not with the generation of' resistant - susceptible Pattern of Spread within Fields and
 
crosses but in the screening of the large number of Disease 
 Nurseries 
hybrids that this progran: demands. GRV is :i dis
ease which. though devastating, issporadic in occur-
 We studied the occurrence and patterns of spread of rence, often with intervals of several years between (iRV in fields at C'hited/e in 1983,84 and 1984,85.
pandemics. Reliance cannot, therefore, be placed on Piimary foci sscre marked with stakes, and subsenatural incidence, and an alternative strategy must 
 quent spread from these first infections of the seasonbe devised. The development ofGRV-screening nur- was recorded on a 6 ,6 ingrid. In 1983 84, average
series is one such ineans, and our progress inthis incidence in6 ,6 i plots containing the primar'direction is reported briefly here. source \%as 38.3'1'; for the 8 adjacent similar plots,

We remain ignorant of the seasonal origins off 6.31;; and for the 16 plots adjacent to the latter,G(kR,the resolution of whichimust iniolve studies 0.4(". Incidence in the remainder of the field was 
on the ecology of the vector. ,.lft.1 c'ra c'ivora. We (3Y. )isease gradients associated with primary
also report on progress in this direction, sources were thus excepti, .lly steep, and secon-Idettification of resistance to FI1S inAfrica has darv infeitions, whatever their origins (from pri
thus far proved elusive. The disease 's very severe mary foci within the field or from an external every season in our experimental fields at Chitedze source), did not give rise to patches of high inci
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dence. Similar observations were made in 1984:85. 
We deduced front these observations that primary 
infections apparently originated from one period of 
migration of infective vectors, which occurred 
within days of cmcrgcnce, and that significant radial 
spread from point sources of infection occurred only 
in these circunmstances. 

\\r ittempted to situlate this naturad sequence of 
cScuts in the establishmnt ot a (iRV-screening 
nurscr\ int 1984 85. Piior to the onset of the rains, 
10010 g-oundtilt seedlings -sre raised in the green-
house and inoculated b\ means of ,iruliferous 
:Inhits. WC Iflaied one infector roNs of the suscepti-
ble Malimba cultisar beissccn ccry t%%o contiguous 
rows of te:;t lines. I ,o seeks a lcr the emergence of 
plants in tilefield ssCtransplanted, it2 Inspacing in 
each incctor ros. the diseased sedlings that \%er, 

by this time. heaihIs infested \%ith ectors. We har-
vested sCCrail ihoU,,ald \irulitcror, aphids from a 
second bach i'Of tiCelhOLC-r!fosWr seedlings and 

seeded the nursery with them ott two further occa
sions. We induced an overall level of89% incidence 
(Table I). Of the 5912 F, plants exposed, 5234 
became infected with GRV and were eliminated in 
the field. Of-the remaining 678 plants, 272 were 
discarded by the breeder as being poor agronomi
cally, thus leaving 406 plants. 

hree seeds from each of these were sown in the 
greenhouse and inoculated twice using viruliferous 
aphids. Individual plant tests were considered valid 
only where all three seedlings grew, were inoculated, 
and survived until final unequivocal records were 
taken 6 weeks later. ()in this basis, 379 of the 406 
greenhouse tests were valid, front which 134 plants 
emerged as having resista nee. These will be included 
in the 1985, 86 disease nursery. 
Whether such disease nursery management is suc

cessful every' year, and whether it will be possible to 
improve upon the oscrall incidence of about 90% 
obtained in 1985, remains to be seen. 

Table 1. Field and greenhouse screening of progenies of susceptible resistant srasses for resistance to groundnut rosette 
,irus, ( hited/e, Malasi, 1985. 

(t'os 

KC I as iale parent 
Rohut 33-1 R(i I 
Spancross - R6 I 
SAC 58 R(i l 

libln 

I. N ) \ R(i I0A 

(haliniatl l I 

R(i I as femnale parent 
RG ! - PRI 24 
R I At 114 
RG I F P 1 14 
R(i 1 1-

7
9 (,4 

RRI 24 as male parent 

E879 6 4 RRI 24 

Chalimbana l<RI 24 
Robut 33-1 Ril 24 
Nialtinba RRI 24 
Spancmiss - RRI 24 
JL 24i- R1 24 

SAC 58 ,RI 2-4 


1 Nt. 95A RR1 24 

Shulainith RRI 24 

SPl RRI 24 

Egret , RRI 24 

Muakulu Red - RRI 24 


(F)
tield scree ninrg
Heldscrernin I-

No. plants No. plants
rosetted syntptoznless 

220 24 
22 2 
52 10 

90 6 
95 8 
53 10 

87 107 

57 5 

42 1 


35 5 


17 I 


142 22 

610 73 

144 25 

55 10 

118 8 


193 24 

127 5 
139 7 
247 29 
124 15 
20 4 

(kireenlouse screening (F,) 

fested Susceptible Resistant 

24 14 10 
2 2 0 
5 2 3
 
3 1 2 
8 4 4 
8 0 8 

3 3 0 
4 0 4 

- -

5 4 

I 0 1 
9 6 3
 

73 53 20
 
25 20 5
 
10 10 0
 
8 6 2
 

13 10 0 

3 2 I 
7 2 5 

15 4 II 
4 4 0 
4 3 1 

Continued. 
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Table I. continued. 

F'ield
screening (F,) 

No. plants No. plants Greenhouse screening (F,)Cross rosetted sYm ptoinless lested Su:;ceplible Resistant 

RIRI 24 as lemale parent

RRI 24 A 1176 
 73 9 3 3 0R ,)I 24 1:11 14 30 0 -

RI 6 as male parent
(.halimbana 'RRI 6 36 9 2 2 0Ro ut33-I - RRI 6 73 10 5 3 2.1124 - RIRI 6 271 21 21 14 7SAC 5N RRI 19 I I I 0 
S.No. 95A -RRI 16 83 5 3 I 2SPI - RRI 6 135 II 7 1 6\Iaimha ,RI o 30 2 I 0 It RI , 
 34 6 3 2 I 

RI IP'1 a i, Iepa91nt
 
Is79 (,-" RIMP 9 
 69 8 
 -FWet , R\l 91 216 64 
 37 32 5 
,pancfs •RM P 91 86 9 7.1124 - RMI'91 6 1260 13 13 I1 2SAC 5S RM I' 91 136 6 4 3 1 

Sill RMI'91 238 45 17.",atn Pntiar 7 10RMP 91 II 6 2 0(halibihanm RNI I' 91 2
138 1I II 9 2SAC 58 R I P 93 710 7 5 0 5Malimba RMIl 93 45 6 3 (1 3.dalimha lniilector lows) 1906 2ol
 

I ,tal'
(for ctroses) 
 5234 678 379 24' 134 

Studies on Inheritance of Resistance Further Aspects of Resistance: Grafting 
Experiments

We set out to confirm the recessive nattre of resis
tance to rosette with preliminarv studies on tl pro- All apparently resistant plants that remained symp
portion of resistant to susceptible progeny derived touless in the inheritance study experiment.from four set oWcrosses inIohing the resistant cul- together with 32 RU I plants, and 5or more selectedtisar RG I and the susceptible cultiars .1L 24, Mani control plants from each set, were used as stocks intoPintar. Chitembana, and ('halimhana. tach set .as whih a health\ scion of the susceptible Spancross
gro\r tiunder greenhouse conditions and \was ilocu- \was grafted.
latcd twice using .iruliferous aphids in batches ofly llealls of this technique we hoped to find outeight. whether resistance to GRV was apparentlv absoluteRatios of r sistant to susceptible plants for the (no rosette symptoms developing inthe susceptiblecrosses studied %kcre 1:21. 1:11, 1:8,1:12. and 1:15 scion) or whether tolerance mechanistms were oper(Table 2). The data \sere subjected to statistical anal- ating (rosette svmptomns ldeveloping inthe scion.vsis by the breeder. With lune possible exception, the stock remaining symptotnless). In the latter case. weratios fall within probabilits limits of tIhe prdicted hoped. by tmeans of sector tests, to determineratio of 1:15 previously reported in tie literature. \wbether the syrptottrless plants also containedThe reason why 100"; infection was not obtaired in groundnut rosette assistor virus ((iRAV).al! susceptible control plants is not known. Notne of the susceptible scions grafted to the inoc
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Table 2. Rosette resistance inheritance studies on groundnut, Chitedze greenhouse, Malai, 1985. 

Set No. plants No. plants No. plants Ratio resistant: 
No. ldcntity inoculated susceptible resistani susceptible plants 

I RG I 9 0 9 
J.1 24 1) 9 0 
(RG I - JI 24) F. 8 8 0 
(.1L 24 x RG I) F, 8 0 
(.11.24 - RU I) F:: 217 207 (16)1 10 1:21 
Spa ic ro,,s control 43 40 

I1 R( I 9 0 9 
%fami Pinitar 10 10 0 
(lani Pmiiar R I) I F 5 5 0 
(Mani I'intar R(i I) F: 199 182(39) 17 1:11 
Spancross co0ntrol 53 52 

III RU I 10 0 10 
1:879 6 4 10 10 0 
(RU x 1:879 0 4) F, 273 241 (49) 32 1:8 
W879 6 4 R,h 1. ," 308 284(10) 24 1:12 
Spancross control 51 5I 

IV R(i 7 0 7 
(halimbha ta 10 1(0 0 
R(i I - ('halimbana) F, 129 121 (0) 8 1:15 

Spa,cross control 69 68 

1. Numbers III atviticses refer to nUiii beF S of susceptible plant., "1ith suppiessCd or atypical symiplo s. 

Lilated :;viptotnlcss R(; I plants developed GRV. svmptomless systemic iniection and, presumably, 
whereas all ol thoNC graltCd to \ariots rosettcd coil- oleranee. This illustrates clarly tile ilipoirtatnce ofl.t 
trol plants de eloped t, pical s\vtptoms of GRV in critical exanitiation of the type of resistance con
about 17 s r m Mut readil' trans- tamed in any line or cultisar that might be tsed is itss ich (i R N'aa. 

ntlittd to (tcalth\ seeC.lngs by aphids. I hese results resistant parent in the generation of resistant 
show thaI(RG I I, i11lltt11 toinocultiot oh 6R0 by hybrids. ire at present re-examining RM I 91,10 We 
the sectr.1Wt. CailIlOt Cot0liIlt tlli it, letsistaice to RMNP 93, and Other culhivars in this regard. 

(iRAV at this ,tii. A.s\ith R(i I, appareitly resis

tant h\brids .iA all !oul ,,t cross dild tot conttain 

(iR ' becaus sil-,ceptible scions ialted into them Vector Ecology 
grew \irOLOUsh' aid IctIdiMd ",5\Iiptotless. 

I)tuine 19N,; ,c Al,) teted thIeIsctnicc oi 45 We continued %%ithstulies oil the seasonal origins of 

ItIttIIitcd \\ est tl16t.1 rosettc-tCsistant lines, 1iitd GRV by nicans of aphid trapping atnd by establish
selected 1I)appaetlCtlrc\ tstalIt svntiillOhC(s pliants ing small dry-season bait plots in tile soutliern ald 
flrom amori, thetimhr graltig. Fight grafted scions central areas of Nllawi. 
ltlcttmicd *.llplolllcs anid \,e iststllic the plaints We 1;a\e abandoned the use o1 stick. traps in 

conitaitcd resistance slillldi It that oi I(I I. In one fisOtir of \ello w.atcr traps becatis. oflgreat diffi
plant, (ilkV dcsClojcd it ol 1 (o oh the eight stems cuthies in idetltilication of1apiid species alter inpac
alter 1( ,eeks. atnd sihCIectttl\ thie scion also (le\el- tion on stick\ traps. [able 3 summari/es the weekly 
opcd it. Ihe tlitth plant lctllited sVIptoiiiless totals of iunbers of ... aIt'll'i1or'l clUght between 

throuizhout tie course ol tile experiment but the April and Noseinber 1985. and compares these with 
susceptible -cio tic,.eloped seele (6 R N. which was data given by Adais and Farrell (1967) for 1966. A. 
readily transmitted by tihe ,cctor: an indication of craccivira was trapped in low numbers consistently 
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Table 3. Num bers of :JPhi v cr~ccihora trapped inseMoericke vellow watet traps at Chitedze, Mglawi, during
the 1985 dr.'season, compared tth the 1966 ecords of 
Adams and Farrell (1967). 

-

Month Week 
Weekly 
tota; 

Monthlv 
total 1966 

.Jun I 62 
2 7, 
3 249 
4 207 596 22 

.Jul 1 76 
2 17 
3 16 
4 4 113 29 

2 2 
3 7 

4 3 13 10 
Sep I I 

2 
3 

0 
4 

4 5 10 3 
Oct 1 10 

2 
3 

2 
4 

4 I 17 3 
Nov 1 

o1 2 
2 

3 2 
4 17 

throughout the dry-season in both these years, sug-
gesting the continuous presence of a local resident 
population. 
I addition to water traps, we also used bait plants

to monitor populations olthe vector. Twenty21-dav
old greenhouse-grown groundruts (Spancross seed-
lings) were exposed in the field every 3.5 days 
between November 1984 and November 1985, and 

the number of .A craccivora (alates, apterac, arid 
rinmphs) were recorded at the end of each exposure
period. These bait plarts indicated two periods ofintense flight and breeding activity. i.e.. the first 
during .anuary and February. and the second from
May to July. We conitiined to trap low numbers of 
.l. cracc'vorathroughout the d ry-season, in August,
September, and Oc:ober. 

In early August. when the dry-season was 
advanced arid when there was no chance of any 

groundnut plants remaining in farnme;s' fields, we 
e t d ig t b l p ot i es i th L lselected eight bait plot sites o. n we P a n nthe l.ilongwe Plain in

the Central Region and eight sites in southern 
Malawi. At each site a 15 ' 15 marea wascleared and 
a 10 , 10 maplot of the Mani Pintar cultivar was 
established at wide (30 cm) spacing. Our choice ofsite was restricted to areas where water supplies
could oeassured, either piped or drawn from peren
nial stream.,.or pools. All plots s cre \isited on three 
occasions, cacti plant being examined for the pres
ence of .A. craccivora(Fable 4). 
A. craccivora was recorded in four out of seven 

plots in the soith and in all plots in the Central 
Region by late September(about 6 wreeks afteremer
gence). Ihere \was thus ample time between the arriv
al of the aphds and termination of the experiment in 
early Nov,'tnhei for GRV to manifest itself had anynigrant aphid been infective. GRV wiis not recordedat ainy site in the sotuh, arnd on the Lilongwe Plain 
only four plants were iniccted at one Chileka) of the 
eight sites. 

Dry-season aphid activity. as measured by thenumber of sites infested, the number of plants 
infested pet site, and population increase within 
sites, was greater on the Lilongwe Plain than in the 
south, where infest:ation was apparently confined to
low-lying areas near ri\ers (Kasinthula), or lakes 
(Nai~lasi and Domasi), or inthe single "dambo" plot 
(Kasongo).

In the Central Region, daimhos (shallow grassland 
valleys with impeded drainage, which support greenvegetatio rthroughout the dry season), are both 
numerou, and extensive. Whether this difference in
land form and its associated ecology is significant or
 
riot remains 
 to be seen, but it seems certain fromwater trap, bait plant, and bait plot data that A.
 
craccivora is able to maintain itself locally and suc
cessfUlly throughout the dry season in both central
 
and southern areas of Malawi.
 

The presence of GRV at the Chileka plot before
 
the onset of the rains suggests the presence of a local
 
source but does not in6,cate its extent nor
 
significance.
 

Early Leaf Spot (Cercospora 
arachidicola) 

Screening for Resistance 

There are several likely components of tolerance or 
resistance to ELS which, presumably, may act inde
pendently or morein various combinations. The 
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Tahble 4. Incidence of.phiscraccivoraand GRV on dry season groundnut plots in central and southern Malawi, Aug-Nov 
1985. 

Aphis No. plants infested No. plants 
Site cr,,civora no. exposed with GRV 

Southern Region 
Looser Shire (Rift) 

Kasin uda + 

Southern Highlands 
.l olo 

lPhahmnibe Plain' 

I huchila +1 

P'haloinbe -

Kasongo l)aibo + 

Domasi + 

Lake S wre 
Natnliasi + 

Cel' Fl Region 
Iilongwe Plain 

Chitede + 
(hileka + 
Kaman,/i + 
l.ikuni Riser + 
Malingunde + 
'ha un h%%a + 

Narh1,nje + 
Nklhotna + 

I ,.latae ohser,, l t tit subsequent colonu.,aion. 

obvious of tuese iav bc apparent as a higher degree 
of leaf retention, tow lesions, stuall lesions, and 
depressed sparulation. These components have all 
been used ,,) assess resistaltce in the past. 

Field assessient has generally involved visual 

s,:oring systems, such as the ICRISAT 9-point field 
scale: these otzen seek to assess at least two compo-
nents simultaneously, and are inherently subjective, 
Fcw studies seem to have involved the more tedious 
physical measurement of one or more components, 
or to have sought a possible relationship betwee;i 
any one component of resistance and yield. 

In the pre liniitarv studies of the 1984 85 season, 
we measured leaf retention by counting the nutnher 
of leaflets !ost and retained at different satrpliag 
dates. We also examined the data in relation to yield. 

In all the 1984 85 field tials, one stem of each of 
tour plants, taken at rand'n from at inner row of 
each plot of each replicate, was samr,led by counting 
!he number of leaflets absent an J the number of 
mature leallets present. All trials wee sampled twice 
and most three times: 10-11, 12-14. attd 16 weeks 
atter emergence. Replicated data for each groutid-

6/591 0 

0/227 0 

0/250 0 
0/299 0 

6/338 0 

46/101 0 

23/123 0 

48/343 0 
4/31: 4 
6j210 0 

247/368 0 
4 298 0 
3 /296 0 

130304 0 
81285 0 

nut entry were pooled, and the average percen-age of 
leaves retained for each successive sampling date 
was calculated. Subsequently entries were ranked 
for yield, and leaf data were examined in relation to 
ranked yield. 

Tables 5, 6. and 7 summarize the results of leaf 
retention data. The total number of leaves produced 
per stem at any given sampling time was similar in 
high- and low-yielding lines. The higher number of 
leaflets retained by the former therefore did not seem 
attributable to a compensatory or faster rate of pro
duction of nesw leaves. 

The data contained in Table 5 illustrate leafreten
tion at 88 days after emergence for varieties in the 
sequentially branched (S-type) and alternately 
branched (A-type) sections, which were widely used 
as controls in the various trials. It can be seen that 
S-types retained on average about 25%, of their 
leaves, whbereas A-types retained about 32%. Forthe 
purpose of this report these figures may be assumed 
to represent normal values for the two botanical 
sections for the given period of sampling and for the 
particular season at Chitedze. 
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Table 5. ,Mean percent leaf retenition folfoin~ earlsleafspot infection in grndut for control varieties 
A-t.ypes hase often been described as showing*valeaf sonic degree of field resistance to leaf spots. Underafter emergence, all trials, (hilede., Nalai. 1984/85. the conditions of severe epidemics that occur on the 

I.ilongwc Plain, it i:,perhaps to be expected that the 
Sequentialk hr;anchcd seclion 
J fI 25. 3.1,30, 23. 22 
Jll24 28, 29. 25. 24. 23 

27 
26 

Spa ncros 29, 26, 26, 2 8 t 	 22 25
Nlalimrba 29, 24, 23, 21, 28, 22, 27 24 

Mean 
Alternately branfctd Q1t0n 

25 

Mani Pintar 
SAC 58 
Egret 

35.38, 35.30. 29. 39, 37. 28 
34. 32, 34. 35.32 
34, 29, 36. 33, 28 

34 
33 
32 

RG I 
Cnalinibara 
1:879 6 4 

31, 3 1 , 3 4 . 3 1 , 3 0 , 2 8 , 30 
32. 32, 31. 28 
31. 28, 27 , 29 

3 1 
31 
29 

Mealn 32 
Robuf 33-1 23, 20, 27 25 

difference might not he wide, but a 	 comparison ofthe o\erall mnean is po..;sibly suggestive and seems to 
reflect this inherent difference.
 

The data 
 also suggest possible variations in ses.

ceptibility within each group, Robut 33-1 being an
example of extreme susceptibility among the Atypes and Malimba perhaps the most susceptible of 
the S-types tested. 

Data presented in 'Iable 6 for S-types show great
differences in leaf retention at 70 and 88 days
between lines. Some hiih-yielding lines not only
retained more leaves at both 70 and 88 days after 

er ngee , b u l s t bo -t 0 a nd 8 8 d a s 
emergenc, but lost propo-tionately kwer leaves 
during the 3-wee period between samplings: attri
tion proceeded at a lower rate. It seems possible that 
tolerance is involved, and that it will be necessary to 
adopt an appropriate method in order to identify 

Table 6. Percent leaf retention following earl) leafspot infection in groundnut it 70 and 88 days after emergence in relalionto yield in certin equentially branched selections and sarieties, ('hitedze, Malawi, 1984/85. 

lrccnt leaf 
reteltion 

Trial I 	 at day Pod yield
Entry 70 8S (kg ha 1) 

1 (35) z 	
ICUMS 31) 54 43 2354 

ICGMS 29 
 62 40 1733 
Spancross 43 29 1957 
Maliniba 46 26 1660 

2 (28) ICGM 28. 63 45 3297 
ICGNM 281 59 45 3050 
ICGM 189 57 43 2776 
I('GN 286 56 42 3366 

Sellie 46 26 1594 
Spancross 35 28 I 533 
Maliniba 46 28 1458 

3 (22) ICGM 550 43 37 2312 
ICGM 473 46 39 
Spancross 45 24 

JI. 24 42 29 
Sellie 43 27 

Malimba 46 21 
4 (22) ICGM 525 51 47 

Sellie 45 27 
Spancross 49 26 

JL 24 47 28 
Malimba 45 23 

I. Trial I Regional Yield trial; 2 =r~ILe Germp!asm Trial; 3 
2. Figures in parentheses denote number of entries. 

1430 
1319 
1270 
1097 
1048 

2611 

1708 
1537 
1505 
1407 


Advanced G(emplasm Trial; 4 


Percent leaf 
Yield retention 
rank at 88 days 

1t
 
14 
 2 
7 9 

19 12 

2 1 
5 1 
I 2 
1 3 

2., 15 
25 14 
26 14 

I 2 
10 1 
15 I1
 
17 6 
20 8 
20 14 

I 1 
8 10 

14 IH 
17 9
 
22 14
 

Preliminary Germplasm Trial. 
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Table 7. Percent leaf retention following early leaf spot infection in groundnut at 70 and 88 days after emergence in reiation 
to yield in certain alternately branched sections and va-ieties, Chitedze, Malawi, 1984/85. 

Percent leaf 
retention Percent leaf 

at day Pod yield Yield retention 
Tria' Entry 70 88 (kg ha -1) rank at 88 days 

1 (16)2 ICGMS 36 50 37 2116 7 1 
ICGMS 48 35 2438 4 3 

ICGMS 42 45 32 3211 I 5 
Mani Pintar 49 35 2911 2 3 

2 (18) ICGMS 336 51 34 3 109 I 2 
Egret 48 36 3042 2 1 

3 (12) ICGM 515 45 32 2138 6 1 
Mani Piratar 49 30 2555 3 2 

SAC 58 45 32 2569 2 1 
Egret 35 29 2618 I 4 

4 (41) ICGM 623 47 37 3046 1 
ICGM 484 51 35 2792 2 3 
ICGM 614 46 36 2745 3 2 
SAC 58 50 34 2727 4 4 

Egret 45 34 2639 
Mani Pintar 50 35 2421 12 3 
Chalimbana 45 32 2245 18 6 

5 (15) ICGM 42 49 35 2966 I 2 
Mani Pintar 53 39 2861 2 1 

Egret 53 33 2783 4 3 

I.1rial I Regional Yield trial; 2 =Elite (ierniplasm Irial; 3 : Ad".anccd Gerr T,!z:,itrial; 4 PPreliminary Germplasm Trial; 5 High 
Nield and Quahlf, It al 
-ltgures in paietlhese dCn.Lote Iltnu ber ol entries 

and to assess it q tantitatiel\. At 88 days. all entries 
score 7, 8. or 9 on the ICR ISA 11-9 scale, and %%ouid 
therefore be rated as susceptible. In this particular 
instance th 9-point field scale appears to be too 
coarse a method to detect possible differences 
between various entries. 

We have had the opportunity of analysing the 
data from onl, oneexperiment, that ofthebreeder's 
Regional Yield [rial (Spanisl. Bunch) ([ablc 6). 
Analysis of variance of arc sine transformed data 
showed that there was a significant difference in leaf 
retention betsseen ICGMS 30 and ICGMS 29 on the 
one hand and Spancross and Malimba on the other. 
The standard error was +1.4 and the coefficient of 
variation 8.3"' . There was no significant correlation 
between leaf retention and yield. At this stage it 
would not be profitable to speculate further on our 
observations, but they seem to provide a possible 
lead worthy of further investigation for at least one 
more season. 

L.eaf retention in A-types (Table 7) appeared to be 
more uniform and, in contrast to S-types, no excep
tional differences w,,ere apparent among the culti
vars, or between the higher-yielding ICRISAT 
breeding lines and the cottrols. 

In the next season we hope to examine this aspect 
more critically by sampling for leaf retention in a 
number of selected trials at 10-day intervals 
throughout the growing season. We also hope to 
attempt to exatnine other components of resistance 
(possible differences in lesions and sporulation) in 
relation to leaf retention in a number of carefully 
selected S-type lines. 

Disease Monitoring at Chitedze 

Late leaf spot (Pltaeoisariop.tis perotnata)and rust 
(Puccinia arachidis) appeared in trace amounts late 

13 



in the season, an established and apparently normal 
pattern for the Lilongwe Plain. Incidence of peallut 
mottle virus %%asappreciablyhlower than that of the 
1983,'84 season. Tomato spotted wilt virus (IS\VV), 
apparently of wvide occurrence hut \er,, h'w inci
dence throughout the region, was again present in 
traces. We marked with stakes all TS\WV-affected 
plants in the ICR ISAY fields early in the season, in 
order to mionitor possible spread form source plants. 
We recorded 1(8 affected plants in our 7-ha experi
mental area, an omcall incidence of' about 0.02('j. 

All infections apparerntl\ occurred over one eoni
pan, tively brief period. \sithin 2 Oir 3 \%eeks of emer
gence, presumably a result of a migration ol the 
vector. 

There \wits no c\idcnce of subsequent plant-to
plant spread nor for increase in incidence ,ith litme. 
We harve stcd 21 affecCted Planl together wkith I 
healthy planl Ol either side of each diseased plant 
and measured seed yield in healthy and diseased 
indiiduals. [he vield of diseased plants was about 
301 1 of the yield of the controls. 
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A Review of the Present Status of the Genetic Resources of 
the ICRISAT Regional Groundnut Improvement Program, 
of the Southern African Cooperative Regional Yield Trials, 

and of Rosette Virus Resistance Breeding 

S. N. Nigam* 

Abstract 

The status o/ grottlnut genetic tric 'ollectionsof /tc nationalprograins in flit, southernite ret.' 

.Airieiregioni ian thi/' I( "I..i 1-Rc,inal (;rountiitImproveent IProgranlor Southern .!ftica 
iA reviewedl.T/lit' rl ,Io 'intr/ittiion ' il i itntrtt/O tof groidnit is disctss'd with Iarticular 
'tpl/las. oil tilt' atill'i jl1'1i'. Illfit' tr'cion. 

Tio .eiari /rnint' 'TSt tttrn .lrican ('ooperative' R'gional Yiilt Triav are' rc.%t IR/,,I 

prsentd.W itle ,,vn' inlpPi in birteding./or .irrouin,biut ( W? I resistan'e,OI I'sinv i rocitt' vtir. t'"' 

that relt l xI '(tlis rt ' ,,sic Transf'r of thisitis sui, 'StNi i.ivn to t / t ix tovt'rii't i' t' etnt. 


re'.isivatt'I tll, rni l av tit'ic.i itill
car/li iii l i,'ritunllti rci/lircIarge,' ' poputlations. 

Surnairia 

Ima rvlistio do prcs'nt' estado (los rtiursos gcneticos no Programa Regional de MIelioramento do 
Amendoim do ( 'R ISA I'( JIos .nsaios regionais cooperatilos para i rendimcnto na Africa Austral e 
do mel horanient o a r iis lcia ao iiruls de roset a. fi"' evix.to o 1't% tIi /t Iltt o 't '/('T's /t' 1.'t( l..os 

loi A'lttt'tlQvll,'t'nitx( sil, dav lihiIv diN pr trtilt iit li Ioi .ll'ii- I'do Prograetv i Regoitnal (i' 

re.h'A l. ,t .ltrl. I inlportawia d.w t'i.pects9.l'il'iicanptig'o bet md (RISi Fpaa. hricl . , 

the n t-eac tt Itu I prollal-lo, ci o 1'-'lclsed ngth ldiIt'llrfelt/. dNs illl m' rwl t (dis attl ri'tnostil 

lnti lorl/ia ( Othet u protre Ito Ret'lgorlentdno19R I proiges a lo .so(Ito trlldter 

ll lt' flOA tl r ' cRt, t , 001 tli[ ,l' t pil i " atior!0t'%tpt itl 11t ' (l t u I1 I l ill, tt;A fct t, arch 

thl'iiloncl.s geeicresoln/I rc and ronlje whicha el ofgonn tonrIIIcutemli li ie..Ioo -cl ld tls 

gonSince the inceptiont the cRIS;AI R,'gional to 1984,. tereieed at the pr isRegional 

.'O\c th Workshop in(Groundnitp Progiani ltr Ci Africa il .ll\ 194 (Nigni and Bock 1985). 

1982, signilca proress has bee made in a ,,hisppl:, p ,
 
.lrthnl toft ,\groidnuti i¢'I unlpr\-\tte ti'st',hio en' it-theI' region. i)(li.e.,1wt'lttgeneticSeltC\i-Aresouricesrtut-lt' andt CCtSAregziona'). l tir't lraspects t' lIN t l!cr: it R'tlx.rch tn'iitt 'r t 'I ' icid triails, whIich 

The rc:search requ, recnts 1otgromldnUt imiprove- kcre discussed atllength in (lie corl,,'uding session of' 

men! in the region (Nigaim 1984) and the progress up the W(RISA I-4IR(_ Regional (ioundnat Breeders' 

,\ [Cm~lc 1" l Irlirot\Ccnn Im !Yotlierl Afrtca, .'Intedic Rcecarch Station,*l'mtlpli(ii~uldltlI cccr I RI o l tlt lrlun Programn 

PI,IC i~~t €t Illonr e. M .tla',.
 

SLuhn111Wd ,11 P' N11A!') h , the hItMaion~il ( tops Rese;,rch Institlute forthe Nrmi-Arid Irpit:N (ICRISATI). 

' ("Ilntcutml PRc~carch Senn-Arid Tropics). Regional 

Workshop lor Smthcern .,Attica.10 14 Feb lNXt.6I.... Zirnbabkc. Patandhcru, ATP 5034 Ini RS
 
IW.RI."A alnd C'rop, lin~titc for the lt)87, Proccedings of the Seco(nd Groundnut 
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Group Jour (Zimbabvc-/amiba-Maia-\ I), 2 l-eb-l 
Mar 1985. A brief rc+'iev, is also gi+c.i of the breeding 
for the Gjroundnut Rosette Virus ((;R%) resistance 
program, v"hich has expanded greatly in the last two 
years. 

ierinplasi is an important raw' material for a 
crop-breeding program. I liecxtent of genetic diver-
sit.\ for c.Iharacters of ecoiomic importance in an 
axailabic gcrmplasin collection plays a significant 
role ill the success of a breeding proglram. 

A collection ot gro nidritt gerinplasn' consisting 
of II 548 accessions of .Ara/ hi l'poga' I. is cii-
rtntl\' axailablc %ith the (ienetic Rcsources I nit ol 
the International ('r,tip-sRsarch Iidtiie I0r theC
Seni-Arid Irop ics (IIR ISA I ). India. I hisfmaterial 
has been esalitated fil \ariots miiiplio-agroloiiic 
chalilactls, including rcsistance to disc i es inld 
insect pests ( Rao 1985). 

[lie llost colpletel catalogiied collection of 
approxiinateiy 4000 t'L'CeSSioiils, iS lllallitlinCd Ini the 
I 'SA b the Southcrt RLe iial Plaiit Ilntroductionb 

Stton, ieoreia. Sexeral oilier1 Couintries and pIit, (II u Ih 

grais ina1 iitit 
 tlicli o ii collections. 


I'R IS.\I ('elitcr has a pccial intcest 
ill x,iId 
specis ot i' boi I its gcius iicludcs 51)or titore
spccies troin seon clCarl\ dilfrciltiatilcd tI.xotitlic 
section',. \ild sp.CiCs c0llcithiis aCilo in-lli 
talliel in1sonI, . tnisci shies. 


A rc,,cx, of 
 the genetic restUie, asailublex\ithiti 
iationAl progratis ii tie region Iidicaites that SoIiic 
of thlei nit oiitln ttlintaiti siic'ahile ctlecrioin of 
get tiplasill bitl hase also e\PhC'ti, lhtti success-
fillis. I hl laigcst collectloil of scr 20))0)l)ues is 
oiatitaltned h. thc /iuhabilmc iimtiotlaI p;grai at 

HIuriC lIe cu1tl'letio iteltuCleU ltitoducl front
Wtis 

\iilloLI c .liiC4i s lit .Aliica 
 hhr/iii, IBoli da,atid the 
I S..\ ill the "\ 'iicns d iorn i RISA I Centers 

it Inllia atd Iljuu, i (h:teka 1985). 


I hc (ilscids 
 Ree,, itct Proiect it . ita, 'altria-

iI1, Iwis iln rLe that 
I(i)) Jilles ill its collectiott. I tie 

nllalot) l th 
 c ' hiwlc' ha\, been't tohtaiineo Irotln 

IWR ISA I (entcr Indiia. In a rceuit oitt collectioi 
tnistti uxith I .FISA.Ite xatturial proujrarit has 
cillected 1orehC t titrSe Ltliottit Saillplc,
fronthe cctlt rili Cgloill iI ati/ariia \ILxenda 1985),

SIlie ('rouidiiit iiuicct al 
t 

the .kckcra Reg!imi, 
Re s aich Station. ('hilpata. aiitla Milllt;iltlts col-
hection ot 885)) lines -(44) lcal liidiac s and 411 
exotic lines),. lhCse hircs lia\c beeli C"aluite ii d 

catalogued for important agro-morphological char
actors including disease resistance (Sandhii 1985). 
[he Malavi national groundnut progrn maintains 

a collcction of 317 lines that haxe been esaluatcd for 
seed color. ced si/c. and r-sislanlce to rosette 

disease.Ihc Mo,anibiqie collect ion consists At 216 locallandraces and 157 c.xth, lines frton I RISAJI. 
I IS.' Hulkiltil Iaso. Nlalaxii. and lann alia. Boiswaa has receiil\ acquired cultivars Iroil) Iurkina 
Faso, Senegail. the Republic of South Africa, Zim
habsye, aiia CRISA I. and plans to dcvclop this 
collection further ald maintaiti it annuall.N (Nlax+Ctux 
1985). Although I('RISAI has rccentl supplied 
groutidlut gCrniplasm lines, cuiltisars, aiid breeding 
lines to prograims in Atigola, ILesotho. and S%%ia/i

ilad, nothing is knoN\,n about the status of their 
gCrm plasm collccitos. 

( enetic resourccs aaiillc %ith thellational pro
grams he beel successitulV exploited its direct 
"ilillodiictioii," oriili.xridila tion progratits. Intro
ducloi1s 1fO1 South Am rica, espc;all 5. those II lrOn 
Iolis it ill the Ionig-seasoi group, aldlfrotll traiil in 
thc shirt-seastoir group. hase shom, n particular 

t 
iits iitnhhue(htkcutisars from West .\frica id 18)the iii-rv hI SA sho\,,ed

promise in the prelitninar trials i niorthern 
M o.anihique ( Malithanio et al. 1985). 

O1 tie nine citltisars released iii Zimbab\%e 
(Valencia RI \ilencia R2.Uacana, Natal Common. 

allo, Ploxel, \aktulu Red, Egret, and Hita
itigo). al! except .-,, alho and Flamingoare 'ititro

dutiots' or .-M '-sClectiotS f rom introductions, 
Sintilarly, i the sx curretntlIv-rcotnintded culti

iars il Malasi (R(iR6, Chitenbana, Chilimbana. 
Miani Pitnar Mat, atiga, and iMalitrba), only the 
first txo ait the product of hsvbridiiation. All four
 
cuiti ars in Zatithia ((halinibaia, Makulu Red,
 
Natal (otmtmon, and ('otmet)I and 
 the two recent
 
releases in la nania (Spaticrossand Robut 33-, )ire
 
'introductions'. Selections, fron the 
local landraces
 
( hc, iano 1ra tco, IBebianto ncarnado, Jonca,
 
Napalala) aild at iitrodutctioi. RMP 12 from Sene
gal. haxe beti iccuutnientded lor product il iti
 
M i an/ithll l.c
 

Germplasm Collection at the 

ICRISAT Regional Program 

I iel elecCd intrdtfictioiii ut gcitiplasni I cs Irot 
xarioiis sources. their exaluatlion under Chicd,,e 
coniditiotns. and their propcidocuintitallon occupy 
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a iitica itI 

prog atii. 

11\ liii cilid 
r.giOntl;l p11o 
,g,,ij pctnplisii ilis. ii;i il 1;.)ii;. I( R ISA I ('cn-

il In
ter, In ia c1c r",I ha; Cbe< itl l't-",lhlItc'd 


lt \,'IIo~tl' ;irld ;CfJIH[;IN 'tl,~ tI e L'rH -


I~ JIM 11+,'
tc;a,,i n J R - \ I (I lm ldtttn 


N uiII iiuimbilei. Mid IrC fitOperl\it,%doiiiMited il 
lc (hcirnj A,,mi tc'i, iiC.\ccc,s,,i, l L Ii\ h ilecld 
ludfulj ofithec liti/' A. u'a ssphe'hto hip, . +) 

/uuI+iiu'I+0 tul i,'H'o ', p ii/'i.uru. I h;ii- I 

icuIii1ill I.-- ;c \ t hbe cu'.Sic',d. I hCC htlidild 
,111(l1ltiiSC\-I\ 1;)I tlie 1utsn oll.ultcit ii NIutth and 
Sotltitf Aii..Ic'i 2 ) icA. III S illi . hi A M)l A ii ile 

MiddctIe l l l.l l idli,isu Inchitein;iI 27 liceiil tuC 2lii 

of illliIii,M I1 Ill 

pulstll .ti llllitIn ip"lk Ili' ciiitl iii it tht 
ii c fldiiitR c'12i I 1iii 131l lt I' 1tiii. tie Iciliuiill 

Ilo,,vItlnlh1,1;Wkit is I 345 lities 
,i iii llid i tlllhi'lcucllyll 001 iilu-i tileIwIt-cclln 

ccltipci tnis Iiq,ihr-ed1t the 

Ie 
illnth c ", -IrWC/1i/i/"-

0 tiot N .l,I clop scasoll. th 
WtIIrld 

,ill/;i;:l C anildlico tlliolLi lti iti:itiil dtOCi itiHI 
atiiI I ) (.\ -1 %ic Iuisllc line1 f toie \ 1bl-p S I l 

Ciallcollctiui hLic ;ItIeId\ ccli cSijialctci iii tihc 
X4 . 'scsoill 

I icl it~i~uicil i ilhll ililtihh cickloct nfl;32. 

Ill," /11N5\ id pci 'leis",l i cc'! cd floili (RI-
N' IIllll c I h AIL Ciliy 1I ilti iC% h ccuict fiu 

ci.lk ci i( ,'\/''i 'u/ ick tcpol K ,' ,Ii) ctsis.40 
rilchk I tId cu rt riior .ii ( r 'lttid/c 

Field |.'1"luatiti inof the ( CtarlJ)lailSi 

S iOhiiirtetl olnd.'IlYIi-'iehi cc'iiiLii i i,l]tilec'ri l 
I c' c ' Ip1 slIH tSit of Lt' lu'.e,Ul, illi C Mls io ,ts 

rut i Cl I. kit, cui ililt curinK 83. ti,t tiei 
tlllth,lprillu ic r,iril ', i 1r uI c1 tro ls,ill 

sI4!C' (-.1 I'm ph,:, td r'l Ill 'ut0ilt l%;Miitie 
ilt i ci'II( 

lfi;: If I1. Hh 
2

h~~~~c's.~111re 

jlitil . O I'T "'i'h 

cuieth ic lc' n i,:r 
[k'1.i1l't 10 : :1-1 

siiId in :!IC111h11 

Il V,'p I li', 

. l t6I IN k i hK l ill SCed \cMd 

.0 I Irlit\-oiic pi oilr:TILU 

ii Ii Ciic lull I ktsWicinI 

L' i lt',' lll'''; tt ()60kI' Ci HIM iu i n 

' I''s \ tlcl.'l I/''crie nil 
tll lL,d';! O w pl ot I ' ) t l l: ft)p~lailll 

t Il, \li t.' h ui I cc't iL'ld \crc' 
1 \,. iei) s ,,c.-"1 oi ,I) Al.-'(Ii Si) ke i. 48, 

-0 _')k ) 'LC to ' k uL 4 ) if' kt, I - MI 8 kx .IQctC 
Ii ' ,i. 4.t0l) - kI.f +t.!ud451ii +) l('(.I. 

3[ Nh it',qUtijlirci troup. and 45643 
fhell,pll[llrsti ul ill'.thc Ics either to the \ilell-

cia o(itht Many\t-i Irolla groutill. the Preliminary
 

,.\dliidtih it appt-ar,that soIc of the \aIencia types,, 

p rtieulairl those troi thc South Aniericrtan region, 
pCiloiln %eIt under ('hicd/c conditions.I hlhs 

iIifhrrathut,,, iiL Igril llt\tidhLcIW't IC 
ret_,IIlt /iIllihahk+0\c pclfor'm~ance'of lonlg-Irfoill onIfile+ 


",'ictml \dl,.icl , fltill Blm+\ a m ild s.holt- tcal,oll\ lll

il tIH,&I / 11I)I iC~ll,.CtI.-,If,il 11h.1 hM .Loftld Iilt. 

top kl .ini titleie I((i ()iitl..ted iI Ho i\ )ciatl 
tic -1,,c iiund l('( 471 (spanil thiid r.i1Ikie hues 
I ai 437 (\ lc,ici',IA il Ilratiegiiiitl'd l. 

sO" f:I the lilI . ioukeld ;)it , appieciahle ltel of 
i ,li'hi'e 0 cili llit Ipot. Nou(ic lilies( N('3033. PI 

259 47, and P]I 27ows18 ejIlccie iLjortetI ils itktItil+t 
to cIrl \ Ic i ',[i Jn i c I 'S (Stmelletcil. 197T , 

llas, i ciiu Ililc l1771 h i cut-Icitce inder 
UhI(C 1iCcOliL1ttill s 

Irelininar, Gern la.n Trial 

()liehundred indsixt\-wt' l ILt(IM linesand 108 tie'. 
rceritplastil iztrtdiictions setc c\aiiated in a [iill

rcplicacditlial inthe 1983) 8-1,c')sioi. Nincstanti id 
CLlti\l"l, Itlllithe legloll Mil India (Mani Pintar, 

iict. ('thaiilihana, Ma\,mli a,R( il Robut 33-1, 
'S) ci os,,is 1 I , ail I.1 241 ic ts Icpeatled24 ti ,cil 

citHitl IliL J IeIhiiii;itc'c ot cin le n-iii Ilto test
 
tlcnm 

,
.Sa .isiuducdcilcins tlie results of liecontrols
 

A mtc ilaiig aii applopriatc Statistical imidtistltlcnt 
of tie data cliniilaitle illiicIIcC 01 i oil
fetilit) erli c'ill illtle field. 

()f the 270 tcs cniicN. 71 Ichled mile than ttic 
highcst cultrol \ichl I f 3 plot '. Ot these, .38 
h d illalt c liii t,-hicinchiing habit (ssp lii ,aguru)I 

lntI ht hig hiihit ISp .it!'iula).and 32.32,seciuettall c 
I hu ltith1ti Iltite',l. ttii adi iltstcipod yild plot 
\cltleCs. S ic I('(iM 023 ( 1.1)4 kg). 627 (0.98 kg), 93 
1.96 kg .52) I ll)kg , 61 7 (0).94 kg).484 (0.94 kg), 
652 (i).93k . i l(3itI 9 ;g), 499 (0.90 kg). and 528 

(1S9 kil). 

Advanced Gerriplasm Yield Trial 

Iilt\-onc I('( ,I1 lines. selected ointhe basis of their 
el'liormliIce ill the 19,12 83 aluliation, together 

%ith 13 control culti sarsfrom the regiotn and India 

C\Altaed ittCl ii 8 88 lattice with twuo replica
tions. ICGM 285, bcloniging to the sequential

hranching giroup. yielded the highest (lahle I). It 
\%as follo\ed h' IC(GNI 330, 286. 281, 284, 177, and 
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Table 1. Advanced Gerniplasm Yield Trial (groundnut), (hitedie, Nalaii, 1983/84. 
('(M Branching 
i'hinwn i Origin habit 

5 razil S' 
336 ioli ia A' 
286 Brail S 
28 I Holt, ia S 

284 ltrail S 

177 lhadl S 


197 lBoliN ia S 

189 Brail S 

292 lraAil S 

23 Brail S 

282 Iholi%ia S 
288 lrail S 

(oll rol
 
SS.lic .Africa S 
'grct /inkhab, C A 

Mani 1Iiitar Mlalachi A 
SI (Mean) 


- A iiJ hrtiuichirg is,pj :i' .-\ii: 'Il ( ttt tal'd 

2 \ ']tt'thllehr.111ching(,y~ /tllo.1avat


)
 

117. I:xcept lot 1('(I% 316. all belonged to the 

sequetitial-branching group. All these lines yielded 
significantls more 1han the highest-yielding, 
sequential-hranching control. Sellie. When corn-
pared wkith Fgfet, the higihct-.\iclhing alternate 
branching control, iell dilfereices Cce iot signifi-

cant. }t1eever, both l('(iM 285 and 33i had sigtili-

cantly higher yields than Nari Pintar. thewsecond 

highest-'ielding, iltetate-'rrcihittg control lion 

M,,lawi. l((i.\ .116.177, and 197 ranked first. ,c\-

enth and filth rcspcctixely in the 1982 83 germplasm 

ci alwatiotl.
 

l'rotiitg germplant intoltductions from tile 

1983 8- trials \ere regrouped into three replicated
 

ield tril, in 1984 85 with larger plot Si/es. 


Preliminary Germplasni Trial 

The trial consisted ot 53 liies selected from the 
1983 84 Preliminary (icrnipliim trial and II cul
tivars of the region included as controlS. It \.as 
planted in an 8 -8 lattice design with three 
replications. 

Twenty-one of these lities have been retained for 
further evaluation. Of these, 6 belong to the 
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)avs to Pod yield Shelling 100-seed 
tnaturit, (kg ha i) ' rass (g) 

133 2650 7! 37
 
144 2640 75 50
 
137 2551 73 37
 
131 2400 72 36
 
135 2390 73 32
 
134 237) 72 35
 

136 2330 79 37
 
134 2080 72 36
 
136 2060 76 34
 
119 2040 77 36
 
130 21)!!) 74 37
 
106 1980 72 32
 

106 1750 '73 29
 
147 2280 72 44
 
148 2140 73 42
 

±188.7
 

sequential-branching and 15 to the alternate

branching group. 
Of the six sequentially-branched valencia germ

plastu lines only tm o. IC'(iM 525 and 559. yielded 
signiflicantly more than the control Cultivar Sellie 
(table 2). 

Ilhe highest yield in the alteriate-branching gr;ap 
\%as produced by I('Gi 623. It \ka.s followed by 
l((iM 48.1. Ilosever, both these lines did not differ 
signilicantly from the control cultikar Mawanga 
(Iahle 2). 

Advanced Germplasm Trial 

!'scnty-four line:, fron the 1983 84 
 Advanced 

Gerniplasnt trial and 13 coftro lvarieties were eval
utated inta 6 6 lattice design with four replicatiors.
 

of tileII lines retained for further evaluation,
 
ICGM 550.554. and 522 yieldCd significantly more 
than the highest-yielding control .11.24 (Table 3). 

Elite Germplasm Trial 

iwenty-four gerrnplasm lines that performed well in 
the 1983 84 Advanced Germplasm Trial were pro



Table 2. Preli.ninary Germplasm Yield Trial (gromndniut), (hitedie, Nlalasi, 1984/85. 

Identity 

(ulaiVa 

group ()rIgtIn 

I)as to 

ma uity 

ICGM 525 
ICGNI 559 
Selhe Control 
ICGM 623 
IC~iM 484 
MIalwa nga Control 

ValIcia .\rgcIroirmi 
\'alCnCia Israel 
Spanish '.At\Iica 
\ irgirla I'SA 
(ico:gia Hof,\ ja 
Virgilia a hrvi 

126 
118 
!07 
1,7 
145 
14s 

SE )Mcan 

U'; (1) 

I Som.c (iihhm 

2. lark I ,ipl 
,el A, 1972 

rc mi'0idw,\,.tcrcincrcln.c 

moted to this trial. Ihe e reC,,aluated rih 12 

controls in a 6 , h lattice design %ith foi;r replica-

tions. 

The i highest yield %kis prodicetd h\ ((iN1 281 

Iable 4). Filteen other salencia line,, yieldsd ,,gnl-

cantl, MONr than tile highest-Nieldiigr sCeuiential 

lontrol .1l1 I he yild Of l(;MN 336, anherimitc-

branchine limc. ,sas i,illicaitl\ iiioie latr 1 ; I. Vhill 

Was not dil!Lrti' til' iat0 %lalltir, iC hig1,et-

vieldilg, almnrteiic-hiiinchitjg cortiro. 11o '0 0r, 

W(INI 316 had a bettr Nlelliri itccntag ard an 

larger seed si/c than Nani l'iitar.arld t;nked first iii 

1982 83. second in1 1983 84. and Ioiirth ii the 

IqS4 X5 evahlatiol It stood first i all lte three 

seasons in the alternate-branchirg group. 

Ihie tops \alencia lines in Iahle4 alsoappeared in 

the topS in the 1983 84 Ad anced (ierrmplasni [rial, 

Pod 100- Sced Mean FE.S 
Nield 

(kg ha ) 

Shellaig 

(. 
mass 
ig) 

Seed 

color 

Score 

(1-9 scale)
2 

2510 65 47.0 P'urple 8.0 

23510 , 34.)) Pturi,!h 8.0 

!70) 75 30.2 Im 9.0 
31090 74 57.) Iar 7.0 
2S20 71 44.6 Red 7.0 

2750 72 56.1 Variegated 6.5 

±136.6 

12.6 

with slight differences in ranking. 

All the gerrnplasm lines that were retained for 

further evaluation in the 1984/85 season have been 

re-grouped into trials during 1985/86 as per their 

botanical tpes. i.e., Elite Germplasn lrial (valen

cia). Elite (Germplasm lrial (spanish), and Elite 

(icrmophl!,i lrial (virginia). I his will be the final 

xiAll Itoll beforc outstanding lines are included in 

tle (oopcriative Regional Yield Irials. 
Man, of tie valencia types h:v pt.rfornied wvell in 

the li? lhrce sc;,ss'evaluationat Chitedze. Valen

cias hac not received enough attention in the 

region. is ith the exception of Zimbabwe. where the 

cuilar Valencia lR? is still recommended. It is 

expected that .ome of these lines will find suitable 

recognition ,It;,r region, provided they matntain 

their perforrnance at ol et locations. 

Table 3. Advanced Gerrnplasm Yield Trial (groundnut), (Chitedie,Malawi. 1984/85, 

lod 100.-seed Mean ELS 
Cultivqrl Days to \hel Shelling nass Sced score 

Identity group Origin maturity (kg Ila '1 ) (g) color 1-9 scale)' 

ICGM 550 Valencia Sudan 121 2360 64 43.3 Purple 8.0 

ICGM 554 Valencia Zirnbab\,e 121 10)0 69 35.7 Purple 8.0 

ICGM 522 Spanish India 118 1770 75 30.0 Tan 8.5 
Ji. 24 (Control) Spanish India 18 139) 77 27.5 Tan 9.0 

SE (Mcan) t88.1 

CV ((:-i I(1 

I. Source. (ibbons cta) 1972 
2. Early leaf spotscore at 90 das after emergence. 
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Table 4. Performance oj tile groundnut lines retained for further evaluation in the E'lite Germpilasm Tria;, Chitedle,.Mlawi, 1984/85. 

C firl Dw (,Identity% group (Ori'1 nlaturitv 

I(?(I 286 Vautcia liail 123 
(('(;M 285 Valencia lhail 124 
W(GM 284 Valencia Bra/il (19
l((;CM 336 NanbyqtLarac 13l' F 145 
1('(;IM 197 Valencia lBolivia 124 
1 '(i% 281 Valencia lihia 123 
C(i M 189 Valcncia 13:a/il 11)

IC(;l 292 Valencia Brazil 124 
I(C(NI 177 Valencia Braid 124 

282,.Ii \'aleicla tBoli% ia 123 
II 48 \ lencia lBraiji 120 

1('GM 23 \alenci , Brazid 110 
('(M 288 Valencia Bra/i 110 

I( 6I lo) Valencia Braiul 105 
((GM 119 Valencia India Iw,
1((i% 472 Valencia M 
IiN(1 4 Valencia Argentina (08 
NaPi ('nt;r Nathvquarae Malawi :41 
( 
O lilo h 

.1 I I Spal tish India 108 

S1. ( Mean) 

0V ('1I 

I S, Crc:(it', i c 1,] 1972
 
2 Far l t,e l spol sc.it ic al 9 1 1Li ier ete 
 .
 
I Rankmig Io pod t.ltI im the 198.1 S4 Yicld Iral
 

ICRISAT Southern African 

Cooperative Regional Yield 

Trials 


lhe tmo .'operati\c regional yivld trials, started in 
1983 84, werc coidlIt.edL iII NI alawi (2 locatilns), 

Mozatmbique (2 locations), Zatlnhia 
 (3 locations), 
and Zimhah\e (I location) in the' first \car, In 
1984 85 these trials were repeated a( the sactic loca-
tions. Hols\,atia ( I locatiotn) and lan/,iia (2 OCa-
tions) were sulpplied Seeds for these trials for the first 
time. In 1985 80 these (nials \ere ,cx(ended to 
Angola. S-waziland also indicated cterest to partici-
pate in these trials, but in the absncti. of all import 
permit, seed could not be supplied. 
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Pod 
, ild 

(kg ha ) 
Shelling 

('7) 

l1)1-seed 
TlLiS 

gI) 
cd 

coloU 

Meai [I.S 
score 

(1-9 Scale)2 

3331) (30' 

32w) (I ) 
3191) (5) 

7, 

609 
75 

17.3 

35.3 
353 

(R( 
Red 
Red 

71) 

7.(I 
7.5 

306 (2) 
30391(7) 

78 
74 

53.1 
35.5 

\'ariegated 
Red 

7+0 
7.0 

297 () 73 382 Red 7.0 
2770 18) 75 40.7 Red 7.0 
20.'A) (91 75 29.5 Red 7.0 
2620 (6) 73 38.8 Red 7.5 

2520 t I ) 74 33.0 Red 7.5 
2480 1 19) 74 38.2 Red 9.0 
2421 (((0) 7.1 39.5 Red 8.0 
23X)1 (12) 72 36.3 Red 7.5 
2250 (18) 
221() (201 

71 
74 

29.3 
27.2 

Red 
Red 

9,O 
8.5 

2120 (13) 74 40.4 Red 9.0 
2!(1 (17) 74 37.5 Red 9.0 

3010 76 47.9 Variegated 7.0 

1050 76 24.8 Tan 9.0 

±141.0 

12 

ICRISAT Southern African 
Cooperative Regional Yield Trial 
(Sequentiai Branching) 

1hirt\-lour IC(iM( (S(ICRISAT Groundnut Malawi 
Selection) lilnes and lwo local control varieties were 
rCeCilllllcted fori evlaliltion in l 0 0 lattice design 
With (our replicat:on0s. The results received frotn 
\ariois locations ate discussed b\ Coltitry. Fables 5 
aid 6 present perf'orniance of lines that merit further 
testing. 

No data for the 1984 85 season were received 
from either location in Tanzania. 



Table 5. ICRISAT Southern African Cooperative Regional Groundnut Yield Trial, Sequential Branching, 1983/84. 

.Malaxu M .vambique Zamnhia Zlmbahkc 

!CGMS 
lines 

Chitedzc 

(a) 
I (b1-

250 

Lupernbc 

(a) 
9163047911 

Mn) 
i34W 

Sabe 

(a' 
(210 

Nlckera 

} 6) 
1,00 133 

" 

agy 

).:) 
11420 

a I 
1x30 

c;hi 

(h) 
13. 

Oserall 

(1) 
i 90 

mean 

(8) 
1320 

2 

5 
9 

11 
12 
14 

18 

185015, 

16 60 " 

1500 

1380 
1440 
1280 

1340 

1401 

11i60 

1170 

980 

1020 
890 

1040 

50011100 
1540 

1550' 

1850 
4 

6 

16601 
100'' 

1270 

1090 

1120 

270 
" ' 

I '30 

1200'4 

98o 

145) 

I lSO 

124) 

1310 
1M) 

31 

121'; 

19701 

2240W,' 

2)101 

21001 

IN ) 
I69) 

200)) 

1500) 

1490W 

14301 

1370, 

1240 

1070 
14401 

19501 
1710 

1'40, 

1920W 

1500 

1830' 

93)0 

s20 

3290' 

1520 

3510' 

2960 
2860 
1510 

l00 

220) 
I!10 

2390 

108) 

194)0 

114)) 

'620 

2190 

167) 

2;50W 

sS90 
IS90 

1411 

1160 

1490 
121)0 
1500 

140 

1280 

i150 

21 
22 
23 
28 
30 
31 
33 

1560 

178045 
1760' 

1550 
1230 
1800 

-
5 

173045 

1180 
1320 
1370 

1160 
890 

1330 
1330 

1410 

14U) 
1!90 

i230 
970 

1420 
1610 

;050 
070 

810 
s70 

610 

950 
i260'1 

1170 
133) 
i220 

12S0 
1840 

1740 
1180 

860 

1o7) 
2011 

19604 
21804' 
1670 
1840 

133))' 

i 391 
135(4 

1420 
1250 
1100 
13504 

2) I10 
A 

1810' 

1210 

1350 
142)0 
1070 

I8) 

2360 

IS90 
2820 

3270' 
2 i,60 

41 !0' 
" 

3130 

174) 

1420 
2)19)) 

2420 
1400 

3120 

2310 

186)) 

1750 
1801 

057) 
1590 

2010 
2030 

1331) 

1300 
141(0 

1470 
11140 
163140 
1560 

Control 1 1460 1090 1540 i010 1M5 i830 1320 1830 2690 (94) - -

Control 2 1380 1080 144; 980 75u 1880 1350 142(1 4010 2930 

SE z87.6 - ± 13.2 ±74.4 -114.2 ±75.9 ±222.6 ±159.2 -

Trial mean 1500 1330 936 - 1850 1280 1560 2580 

(n=36) 

C% (1 !2 17 16 12 12 29 12 

I. a = Pod yield kg ha-. 
2. b 

= 
Seed yield kg ha<. 

3. Significan: cyer lo'aer control only. 
4. Non-significant ,,iththe higher ICGMS line. 

5. Significant over higher control. 

6. Highest yield among the 1CGMS jines. 

(Sabie not included in the overall mean.) 



Table 6. I(RISAT Southern African Cooperatile Regional Groundnut I ie!d1riaI,Sequential Branching, 1984/85. 
thtsana M h.s i Moarnhiue Zambia ZimbabA e 

CGINISlSeinl 
lines 

I21040 

5 
9 

10 

12 

14 

21 
22 
23 
28 

30 
31 
33 

Control I 
Control 2 

SE 

_______ 

laP 

I 180 

-

1170) 

1080 

-

1140 

11 l0 

-

-

650 
-

__________(ehstrcde 

2040 1 I U2220 "147
1040222 • 1(4r" 

20401 a 
1970 1460 
200' 141 
1620 1120 

1290 9( 

!620 i20 
1560 1170 
1760 1312 
1640 180 
2340456 1590 
1900 1410 
1450 1090 

1690 1270 
1950 1480 

+104.7 -

I 

" '' 
- (

;" 

2)50" 

1'" 

5 

1 

700 ;4 

,170-530 

76(04 

71()1 

760'' 

470 

100 
250 

2501 

590 

35) 

97.3 

((urc 
(a)ah 

670 
55)) 

670 

(60' 
660' 

1210' 
6301 

60 
640 
9204 

930' 

470 
63,0 

600 

780 

790 

±145.1 

bc kcr, 

2o40 12"0 
2. 

' 
' *390 

2\0' I5;u'' 
2330 143o 
29 su)' lI6)00 
2650' (540 

2000 110 
2620' 1750'' 

2070 131) 
236(8 1520 
2320 136 

2100 1360 
2640' 1660 
2240 1340 
1860 1140 

225o 1490 
235)) 1590 

107.6 ±63.6 

Matoe 
)(aI ba) 

I 180 6',0 
. 

65(0 
1430' 410 
1140) 580 
1-70()' 590 
1630' 400 
1260 640 
1370 570 

1520' 720 
1500' "Io 
J132) 620 

1310 550 
!126 41) 
163( !0201 
1070 660 

1330 69) 
1370 560 

±147.3 :90.4 

Gehc(hichb 

600 371) 
1070 700 
1430' 9es' 4 

,40 700 
i53))' 10201 
1060 720 
1(060 730 
830 630 

880 660 
7S0 570 
180 ,90 

1030 770 
i310" 840 

1490' 1120''' 
1020 770 

1310 940 
2570 1850 

m86.4 ±61.1 

Oxerall mean 
(a) (h) 

14 0 [ 5 
1670 1320 
1950(1430, 

160 200 
20706 1430h 

750 1130 
1400 80 
1590 1 807 

1520 1060 
560 (36) 

13N0 1190 

1520 1100 
1850 3(;0 
1620 1290 
1350 1000 

1650 1230 
2060 1640 

-
Trial Mean(n=36) 

CV (o() 

1730 

12 -

430 

39 

690 

42 

2290 

9 

1410 

9 

1330 

22 

610 

30 

1080 

16 

760 

!6 
I. a : Pod %ield kg ha 
2. h : Seet '.ieldkg ha 
3. Sigificant (o;er oAer control only.
4. Norm-significantAiththe highest ICGMS line. 
5. Significant oer higher control. 
6. Highest yield among the ICGMS lnes. 

(Sebelc, lupemhe, t'ane, and Magoye (b)excluded from the oerall mean.) 



Botswana 

1984/85. Ii nfortunatelv the trial at Sebele 

Research Station was located in part of a recently 

extended field, where two lull replications and a part 

of the third were planted on reclaimed land that was 

pre\ iooul a toad. I his eisulted in suppressed plant 

growth inthose plots, which serc rejected for yield 

observations. Based on pod-yield data from the 

remaining plots, six lines, ICGIMS I (1180 kg ha- ), 

IC(i %IS9 (1170 kg ha-'), IC(MS 21 (1140 kg hat-'), 

I(GNIS 22(1110 kgha 1),ICGMS 13(1080 kg ha-'), 

and IC(GMS 2 (10.10 kg ha 1), which yielded wkell 

aboe the control Sellie (650 ke ha I), have been 

selected h\ the nationa! prograi for further testing. 

Seed has been sent to Botswana so that the trial can 

be repeated in the 1985,86 scason 

Malawi 

1983/84. At (lCtcd(e, pod yields of ICGMS 2,6, 

22, 23, 3 1,and 33 ssere significantly more than that 

ofhlie higher-vielding control variety Malimba; 

It.( I '2 yie!ded the highest. Other lines, which did 

not diler signilicantly from IW( 5 2, included(NI 

It.'(iNIS I and 5. 1he top 5 line', loi seed yield %cre 

IC(iMS 2,23, 31. 33 and 22. 
At Lupeohbe. 8 I(R ISA I ines yielded inore than 

the hiigicr-vieldin ,colttrol Malimba, but yield dif-

lerences \\cr, not si!ilicant. When compared with 

the lover-yieldinlg ctitrol Spancross. ICGNMS II, 

14. and I had signilicantlvy motc pod yield. IC(MS 

II yielded the higelist: other lines that did not differ 

significantly lrom it included ICGiM-: 14, 1,32, 12,9, 

7, and 5. For seed yield, It(iNS I yielded the hig'-

est, followed by IC('NIS I I and 33. All three lines 

were significantly superior to tite higher-yielding 

control Malintha. Two other lines that did not dilfer 

signilicantlyrorm I ((iS I sre (iMS 14 and 

32. 
On a country mean basis. I('MS I was highest 

lor both pod ar.d seed yield, but 0nV ICGMS33 was 

common aninong the top likc (or seed yield at both 

the locations, 

1984/85. At €;hitedic, IC(MS 30 gave the highest 

pod yield and was significantly superior to the 

higher-yielding control Spancross; IC(iMS 2. 1. 5, 

and II yielded more than Spancross. but the yield 

diff:rcnces were not significant. Hoever, these 

lines were significantly superior to the other control, 

Malimba. The yield diflcrence between IC(iMS 30 

and 2 was not significant. The top 5 lines for seed 

1,5, and 9.yietd were ICGMS 2,30, 
At 60 days after emergence, ICGMS 30. a selcec

tion from the rust-resistant population (NC Ac 2190 

x NC Ac 17090), had a lowet early leaf spot score of 4 

on a 1-9 scale compared to other lines in the trial. 

l)i,':ae development on this line was slower by 

about 2 weeks. It retained foliage when other lines 

wcre defoliated. 

Ihe trial at Lupenhec was sown in a randomized

block design. !t\kas poorly managed and suffered 

from drought from flowering through to harest. 

Pod yicld varied from 101 to 770 kg ha' with a mean 

of 430 kg ha-1. The coefficient of variation was high 

(39(, ). The top 5 lines this year included ICG MS I 

and 14, which had yielded significantly more than 

the higher-yielding control in the 1983/84 season. 

Mozambique 

1983/84. 'the emergence of test entries at Sabi was 

highly variable and of local controls, very poor. 

Data from this location were neither analyzed (repli

cared data not provided) nor included in the overall 

mean. However, among the ICGNMS lines, 29,30,31, 

3, and 20 occupied the first 5 ranks. 

198.1/85. lhe trial was carried out at Boane in a 

randontized-block design. Pod yield ranged from 

270 to 1210 kg ha Iwith a mean of 690 kg ha-1.Data 

were again of poor quality, as indicated by the high 

coefficient of variation (42%.), so a meaningful inter

pretation of results syas precluded. However, 9 

ICC_'I S lines yielded more than the lilgher-yielding 
control Starr. The top 6 ICCMS lines included 

ICGMS 14, 11.5, 10. 13, and 28. 

Zarnbia 

1983/84. The trial at Msekera Regional Research 
' 

Station suffered Ireflan® (a wcedicide) damage, 

which resulted in an unsatisfactory ;lant stand. It 
was also planted relatively late. 

Only ICGMS 5 yielded significantly more pods 

than the higher yielding control variety Natal Com

mon. The lines which (lid not differ significantly 

from ICGMS 5 included ICGNIS 30, 11,32,27,2,9, 
10, 18. 19, 23, 28, cind 34. Although ICGMS 2 gave 

the highest seed yield. the yield (lid not differ signifi

cantly from that of Natal Common. ICGMS 5,9, 10, 
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11,22, 23,32, and 34 (lid net differ signiticantly from
ICGMS. 

Lines ICGMS 29 and 30, both rust-resistant pop-
ulations, had loser rust scores in comparison v,ithother IC(MS lines. All tile Lnes vere equally sus-
ceptible to eary leal spot. 

At Magoe, the plant tand \kitssatisfi+ctor, buttile trial was harvested !ate, which resulted in hea\v 
pod loss in the soil. Sced yNild was not leterinined atthis location. Onl. IUN IS 21 ".elded significantly 
nmor, tharn onc lf the control varieties, Natal Corn-
mon. Ihe yield ditirence bet Acen I('GMS 21 and
tie other control, ('ornrt, s\as not signiticant. Lines
which did not (litter signiticaritly troi ICGMS 21
',ere I('MS 3, 2. 11.29, 15, 26, 27. and 33. 

I(X MS 29 and 30)scored loest (4.3) on a I
scale for leaf spots. Ihis observation \%as made 
rather early, at a time %khendisease levels wvere riod-crate (highest score 0.8). 

tC((OS I I and 2kvrc theconinoi lines inthe top
5 entries at hoth location in larribia. 

1984/85. (ii the basis (ifpod \ield ICC MS I Iranked tirs at Mse,:era. It was folliied by IC(ISN
5,2,andI 12. All these lines had significantly higher 
pod yield than Cornet. the higher-,,ieling cintrol.In additiorn to these lines, W('(MS 30 and 18signil ica nt yiehol dilteences 

had 
ithrthre (th1.crcontrol.Natal (iirinioriti( Ic
i'(MS II ti 5 rttaircnaitredNal Cignlin pr() y
J r Iseend5hmaircntineddigneit. ilie third place was oecupied bx IctMS 18.Ionthe 1983 t4 trial at MsekCra IC MS 5.30, andII)tile o1cupie tile ft theeI.Ihad occupied the first a Wce rS5p30andthree places tor pid yield 

.t Magoye the trial started 'ithgood emergence 
but subsequent poor and erratic precipitation during
Feb-Mar resulted in lower pod and seed yields. Fif-
teen IC(iMS lines produced higher pod yields than 
the higher-yielding control Comet. Ilowever. yield
diftereices were rot significant. Ir. comparison with 
tilelower-yielding control Natal Coriion, onlyIC(iMS II had significantly higheryield. Other lines

included in the top5 were ICGMS 12,31,10, arid 19.

II the previous year the top 5 ICCMS lines at this

location were 21.3,2. II, arid 29. Seed yields, besides 

being poor, also had a highercoefficient of variation
(3 1"7) in this yea,r's trial. 


Zimbabwe 

1983/84. ICGMS 31 gave the highest pod yield,
followed by tehigher-yielding control Valencia R2. 

24 

The yield difference between these two was not sig
nificant. ICGMS 31, 11,13, 6, 5, 28, and 24 yielded
significantly more than Plover, the second control
variety. JThe top 5 ICGMS lines for pod yield were
ICGMS 31, II, 13, 6. and 5, and for seed yield,
I(GMS 31, 6, 28, 24. and II. 

1984/85. [he local control Valencia R2 gave the 
highest pod yield. This variety tends to give higheryields at (iwehi Centre due to its location in the
cooler clinlate of tilehigh veld area. Among the 
ICRI-A l lines, ICGMS II, 31, 5, and 15 occupied
the first four places for pod yield. Although they
yielded more than the spanish control Plover, the
yield ditferences were not significant. ICGMS 31
rianked first in seed yield and also had a significantly
higheryield than Plover. Next in rank were ICGMS 
1I,5,and 8.
 

In 
 tie 1983 84 trial IC(MS 31 had given the
highest pod yield arid seed yield. IC(MS I I and 5 
were included in the top 5 ICCMS lines. 

ICRISAT Southern African
Cooperative Regional Yield Trial 

(Alternate Branching) 

Fourteen ICGMS lines arid 2 local control varieties were recommended fo: evaluation in a 4 ,4 latticedesign with ftoar replications. Results received fromvarious locations are discus.ed by country. Tables 7and 8 present perform ance1983 84 data for the yearsand 1984 85 for those lines that merit 

further regional testing. Data for the 1984/85 trial
 
were niot received from
one location in Malawi and
 
one in Mozanbique, 
 ar from neither of he loca
lions in Tanzania.
 

Nialawi 

1983/84. At Chitedze, the highest pod yield was
produced by ICGMS 42. It was significantly superi
or to all other entries in the trial. No other 
 line 
yielded more than the higher-yielding control Mani 
Pintar. 

At Mert, tilepod yield ofICGMS 45 was highest 
and differed significantly from that of the local cultivar Mani Pintar, which was the second in order ofperforriance For seed yield, ICGMS 45 was ranked 
first followed by ICGMS 42 and Mani Pintar. Seedyield difTerence between ICGMS 45 and Mani Pin
tar was significant, but there was no difference 

http:discus.ed


Table 7. ICRISAT Southern African Cooperative Regional Groundnut Yield Trial. Alternate B-anching, 1983/84. 

Malawi Mozambique Zambia Zimbabxs e 

ICGMS Chitedze Mcru Namialo Msekera Golden Valle Gxsebi Overall mean 

lines (a)' (h) (a) (b) (a) (a) (h (a) (h) (a (h) (a) (b) 

35 1660 1210 1690 1020 50 21(0 1526 i 37'0 
4 ',40 p_,()70( 1400 1780 1200 

36 1740 1290 1920 1250 40245oI I8 ()(
) 
4 l 120' 6 ,"' 70 520 1600 1110 

38 1370 1030 2250 1500 81 0 -00 I1230 11(0' t'90 2340 !640 1770 1230 
39 1690 1270 2040 1310 520 2020 1470 12310' -4o 1 60 1290 1770 1210 

42 265056 19906 2490 1810 63o 253/)4 I 001 1 1314 .'101' 3560o 26301 25201 1810, 
43 1790 1360 2340 1660 590 1lWO ;2s0 16O, 45 000456 3270 2390 2170 1530 
45 1620 1120 333056 235056 590 225% 1(44)) 40 47/ 33-'0 2290 27) 1530 
47 1730 1350 2350 1630 410 23001 11104 1040' 600 282:) 205) 2050 1480 
48 1460 100 2420 1510 670 22401 155() 14501' 5'90' 1390 910 1790 1130 

Control 1 2380 1760 2490 1670 610 2550 1730 1030 450 3090 2100 2310 154u 
Control 2 1720 1290 2170 1520 570 2300 1550 530 31) 2790 1930 1900 3220 

SE ±89.9 - ±197.2 t138.0 - ! 130.8 96.0 :13!.6 :70.5 10 6 - - -

Trial Mean 
(n = 16) 1630 2190 1460 630 (930 1340 140 660 2420 -

CV (%) I1 18 19 -. 14 (4 23 22 9 -

I. a = Pod yield kg ha-'. 

2. b = Seed yield kg ha-1 
3. Significant over lower control ony. 
4 Y_"'-uiznificant with the highest ICGMS line. 
S. Significant over higher control
6. Highest yield among the ICGMS lines. 

(Namialo not included in the overall mean.) 



Table 8. ICRISAT Southern African Cooperative Regional (Irunwnut ield Trial, Alternate Branching. 1984/85. 

ICGMS 
lines 

(G;' \'-- (',lder \m0e.:.li 

Zinthab e 

35 

36 
38 
39 

42 

43 

45 

47 

48 

Control I 

Control 2 

SE 

. 

2401-

30 

99 
2-
120W' 

11 

2470 

1600 

171 G 

2490 

2930 

±109.1 

5;r 

) 
00 

2400' 

P4,3 

390 

1M() 
1210 

1710 

2170 

-

23 

25.11 

2w0) 
2'4' 
2430 
-4 0101-2 
2o3 

2601h' 

1920 

17- 0 

1770 

2890 

b 

22 

.43i,f) 
(' 

13, 

15n03 

14001 

1140 

1150 

2070 

:73.9 

ia 

25 

24914 

2?9(11 
240') 
2630 ' 

2220 

2010 

225014 
2 . 

1700 

2680 

±135.4 

h) 

400 

1 601 
153011 
1360 
68Th 

16803 

1390 

1350 

14701 
1660.1) 

1050 

1660 

±130.9 

(a) 

1790 

980 
13S0 
1780 

2630 
63 01 

1920 

2020 

1480 
1390 

2520 

2690 

±104.5 

(b) 

1290 

650 

1300 
1260 

015o9 
900 -, 

1410 

1430 

1110 
930 

1740 

1880 

±80.4 

(a, 

2090 

203u 

3030i0 
2200 
2720O 
27 0 
2070 

2180 

1810 
1F60 

2120 

2800 

-

400 

480 

400 

19,10" 
1430 

1430 

1270 
1240 

14110 

1950 

Trial Mean(nz 16) 

CV () 

2070 

11 

1980 

II 

1310 

I 

2130 

12 

1370 

19 

1620 

13 

1150 

14 
1. a Pod "[eldkg hau. 
2. b Seed eieldkg ha". 
3. Significant 115er -.ouer:onzrol only.
4. Non-significant v'iththe highest ICGMS line. 
5. Highestyield among the ICGMS lines. 



between those of ICGMS 42 and Mani Pintar. 
On an overall basis lor Malay,, lG((MS 42, 45, 

43, 47, and 48 obtainco Olt:first live ranks for bodl 
pod and seed yield 

N 42 again gave tile 
hlighest pod yield. It wa tfoilomsd hk controls Mani 
Pinitar. and (itcbanla. Il.c %icId difcfrence 
bet ween I((s NIS -12 and (lhitIcinbana was 

signilicanitt. 

1984/85. At (.hitcd/e. 1('(%I,1 

Moziambique 

1983/84. [lie plant stand denit for-the trial at 
Nanrialu \kas lo across all trcatinerts, (21-36Ct of 
the no nial stand. )ata lfon the trial \cre neither 
anaktlved (inrthe absence if replicated data) nor 

itelitfLcd in the oserall IIo\sever, top 5mean. tile 

line,, at Namtialo scIc (MS 36,. 38,40.37,and 48. 

Zambia 


pod yied of 
control aricty Nlakulu LRed vas tighte',t, oll\ed 
by ( 'CMS42, 36, 4'. 45. and 48, none of which, 

ho\%cr, dilleted significant), frou Makili Red. 
Ihe highest yield attained b\ 11. 

1983/84. At Nsekra. tile the local 

Iced 55as ies, 
(CWONS 42 and 36. lhec,kcie follo',,d by Mak ul t 

Red, ICC.NIS 47, (hnahrlhana. aid l((,MS 48. 
Both IC(i NIS 42 and 36 \kcec li:LeT seeded than 
Niak, ulu Red. IU((NiVS4 had the lf'eCst score (2.0) 
for rust and l(ICMS 47 htd the l c,,stsconc(5.8) for 
lealspot (1-9 scale). 

General pod and seed y'iCd levels at toldent 'alv 
werc loss due to late planting. lie pod \ields of 
IC;MS 43 and I('(I NIS 48 werc sngnificantly greater 
than tie control) Nlakulu Red) yield. All other lines 
except ICG NIS 41 and 45 yiecded significantlY more 
than tile 11ow-lower-yielding control, Chalimbana. 
ever, the lines that did not diller significantly frorii 
ICGMS 43 included IC(iNIS ,48,42, and 35. 

Similarly'. lor secd yield IC('(iNS 43 was ranked 
first, follokked by IC(NiS 35. 42, 37, and 39. All had 
significantly greater seed "i hcl]s Red.than aMakulu 
On an overall basis in Zambia. I(C(;IS 42, 48, 36, 
35, and 43 held the first ranks for pod yield, and 
ICG I S42. 30. 47, 35. and 43, the first five ranks for 
seed yield. 

1984/85. 1ht tria! at Msekera planted inmid-
November sullcred frori initial soil-moisture stress, 
causing unsatisfactory s,:edling emergence. 

Control MnakOIl) Red gave ire highest pod yield, 

follossed by IC'GNIS 45, but the yield difference 
hetwen these 2 lines was not sinificant. Other tics 

that yielded significantly mo:e than the lower
yielding control ('halinhana included ICO'MS 36, 

42, 39, and 3X. ('ontrol Nakulu RCd had the highest 
seed yiel andd significantly superior to all tile 

ICGMS lines. ;he lines that yieled significantly 
mtore than the other control Chalimbana included 
I( N'S 36, 42. 45,47, and 43. 

At Golden Valley also, Makult Red gas e ti 

highest pod yield, followed by IC(IMS 42, 48, 36, 
and 39: agai, these lines did not differ significantly 
front Makulo Red. ICWMS 36 gave the highest seed 
yield which did not difler signilicantly from those of 
Niakult Red. ('(GMS42, 48, 38,and147. In addition 
to flic.e lines, (IMS 43 also had a significantly 
higher ycd cormpared to the other control, 
C.halimbana. 

Zimbahwe 

1983/84. At Giv, ebi, pod yield of'lCGNIS 42 was 
highest, follossed by IC(GMS 45, both being sigrifi
cantly higher than the higher-yielding control Egret. 

ICGMS 43 .ielded more than -gret, but the differ
,42ence was not significant. For seed yield, IC iNI 

maintained its first rank but the positionsof IC(GMS 
45 and 43 were reversed. 

1984/85. Yields at G(iehi were affected hiv \%eL 
weatlher conditions. [he highest pod yield sas pro
duced by the control Nlal:ulu Red. It was followed 
by ICGMS 42 and another control, Egret. These 
lines did not differ significantly betw ," 'her.eac 


[he next 2 lines inlank s'ere ICGiMS 45 and 43; 
however, these had significantly lower pod yields. A 
similar trend was follosed for seed vivld, except that 
I(NIS 42 ranked first. 
The Regional Breeders' Group discussed regional 

yield trials at their meeting in [eb 1985. National 
program breeders considered that "regional yield 
trials should run for 2 seasons only: entries which 
perform noorly should b discarded and replaced on 
a 2-year basis at riraxirtium." Resronding to this 
consensus of opinion, I have stinmari/ed the data 
foi the last 2 \ears and have selected tentatively 
those litres that merit tirther regional testi ng(Tahles 
5. 6. 7, and 8). Iltese results will be compared with 

the 1985 86 results before making final decisions. 
From the results obtained from the various 

regional locations, it is evident that only some of 
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them can be used for draming valid conclusions. 
Unle' s good quality data are received from ill par-
ticip,.ting locations it will remain difficult to reorga-
rlise regional yield trials in 2 Years. National 
programs are encouragcd to identify promising lile,,
for their locations ill these trials atd iriciide them In 
their os\ni IthIIi-hicattoll trial ,Nlakl,\. 'Ind limr-
habc ha\c aireadsi tikel it le]ad in tills llatter, 

Rosette Resistance Breeding 
1)eselopnaCnt af hih-vil.ding. (iR V-resistant arti-
cties of arfrig lattllt\ lengths cotstitutes atll 
important breeding objecti\C ot tIe program. 

Since 1950. grotiuindnut relith programis ill west 
At\ica hak e dlIret ted their efforts tow\ards deelop-
ing R\'-uesistant ilieties suitiable to theragrocli-
Itac Condition SignilicMrnr progress has heen 
Illiltde %lti' e ritns it senegal, Buhirkina Fiasi, 
;id Niyeria. I tilhing the resistant siree . '.hich 
%%Cie Sermilict and late nIlautiilg. salities such is 
K 1l-149. K 11-2411), 09-101 I, Nf 12, and R Mjp
91 hrari been dcelhped and releasd by the p)o-

riels ill Scnee;,I -id Ilurkina Faso I hockelee-
MNfrin 1983). I lie frst tmu ot these sirriti,.'s belong 
to the sptnish aid tile remairting io the sirgint 
g I()[:I). 

lii situtlierni Aflrica, the pireeririg breeding 
eolltst (jibbhons antd his reanri itt NIlalsi cilrhi-
fiated \uc,.esstullvthe releaseii )I the GRV
icsisritlt sarielt R(il. eceral ither GRV-r.esis~aiIt 
)reeding lines ssith better kerne! -i/e are in an 

adsancd stagc r f testing 
 in Nirilawi (Sibale and 

Kisyriiine 
 1 +S) ( )ther national prrgirnis in theregionrt isc sioii little interest it (RV-resistirce 

breeding. 


IIe regional priigratt hIa assigned atvcry high 
pr iority to tile de\elopment of' high-yiel'ig, short-

season (IRV-resistr--, ,,a 
 ,in+e as the r:ea tinder 

sholl-scasin 
 ariteries in tie region is extensive, 

Breeding Material 

1984/85. After confirnring their hybridity, 26 tFI 
crosses irvlirg sources of GRV resistance (R( I,
RN!P 93. and RRi/6) and promising exotic gerni-
plasi and breeding lines were advanced to tile F,
generation. 

Fws'etr\'-eight popula tions consisting if a total oIf 
5912 F, plants were screened for tire first titie under 
atn infector-row system in the field (for details of 

technique seelHock, thes Proceedings). At the con
cluimon of the experiment only 678 symptomless F, 
plants remained. IWO hundred and sevenity-two of
these plants had either %er%-v or no pods and were 
re.jected. I he remaining 406 plants \\ere har\ested 
indi , idually. A f'cw seeds from each of these smp
toilCss F, plitti was r,0f.n l tie glasshouse for 
testing lesistance in I generation. The F, plants 
from 245 svmpronflcss individual F: plants s,,ereeefoundhe susceptible toto rosette, indicating that 
these -ithcr carried susceptible dominant genes in 
tile lonto/\gotts condition or that thfev %%erehetero/'gotic. Ihe remaining I:, seed of these plants was 
bulked in each cross and has no\\ been gro\n as F, 
hulks under the llectoir-ro systen. It is expected 
that tile secos from tie hyero/vgttcisceptihle 
plants itl these hulks ssill segregate into resistant and 
susceptible plants. 

The remaining 161 individual F, plants have been 
progeny-rowed under the infector-row systeti for 
further selection. I hesc plants either carry double 
rCeCessi- eenes it tile 1lomo/ygrLus condition or are 
letero.g,,gtes. fe nmrajority ofthese plants had poor
Tr0 yiehl. ()le IuIndred and fifty-three belonged to 
tie virgiia buntil, 6i to the \irgillia runner, and 2 to 
the spanish group. As expected, the recovery ot 
spanish-type, Iesistant plants was vcry low, as both 
these characters are lecessive. In fiture mulLch largr
F populations will he required to isolate stch plants 
it tire spanish , virgiria Colliniation. 

1985/86. lie riosette direase nursery, in addition
 
to a full set ot rosette inheritai:.e study it+aterial.
 
'onsists o 2') F's, 101 
 I, plant progenies, and 35 F,
 
bulks.
 

It is plirired to crfirin 
tile resistance of two
 
spa nish varietics, K 11-149A and KII-241 1), 
 as they

have been 
 referred to as tolrant and resistant in tire
 
same publication. If these 
varieties are Iound resis
t.rit tinder Malawi condiiions, the. will be 
 used
 
extensiscly in the hybridi/ation program.
 

Preliminary GRV Inheritance Study 

I I 1958 French workers had reported that the 
"rosette resistant trait"wasdeterrnined bytwo reces
.ive genes (Annual Report IRUHO 1958). Later Ber
choux (1960) confirmed this observation. Harkness 
(1977), svltile d iscussing the hreeding and selection of 
groundnut varieties for resistance to rosette virus 
disease in Nigeria, observed that "it has been con
ton to find sone rosette appearing in resistant 
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lines." He acihbed tle low, rCco,.crv it rCistant under ,giasshouse conditions (for details see Bock, 

plants in soil F-,I 'rotss ti ticappearalice of lhthese Proceedings). Ileach se, a susceptiblecontrol, 
rosette s\ mptons In somC Of the doublC ri'essivCs Spancross, \kas also includted. thc data obtaincd 
tollo\\ ing Calis and hea, .\iloculatinii. In support ot fron each set together wit s Chi-sLlarC Values for thle 

.
his obscraitOs lie k.iced l)lher and (fillicr i971 ), F, ratio of 15 susecptib' plants to I resistant are 

\kho ohsiL ' tl;i the ,ItNne toIrosItIt:.e \%its it plesetrcd il I able 9. 
phrsoleitcI character IidIt gcenctic control. and Iscept in Set I.Chee, inoculations of the suscepti
thlt It tLI ctiditirC( oI I11CNIatIisi kk. h i - r\ Ini ble control Spancross resulted in 98-10171 successful 

irCious aphlds t,l. te lite Iflte !Il/lnt. ICpulCdl\ ilcction: in Set I it \%its only 9311. Reptatcd inocui

feCi~stalt lines [1tk ,hms, discase. S\:pton, that Iatiins oflthe lellaiitig plants pro\d ntisuccessful. 

could he teinpOrlrir\ or peiniantieil Iluither s ig- !tiwker.all susceptiblc parents irtlated (JI. 24. 

i uert\ pe 	 Piintar,QCsttL altteildouble %cC'.te did iot Niani ('hitetnbaiia. aiil,('Ihalinibana)
 
Cotllite r t Itic In all llcleal cliollilllits alld becameI nfected ,sit losltte.
 

loss of rlesistce fit'i IC1rIitotllr to eLelrallil ll .\ll the :iplants ii clsses, RG : .11.24,11.24
 
ind iduals M is, ,br'd rittCiai coUld hte expect.d. R(pI. aidiMani Pintar R(i I ,cr- ,usceptible. Ibis 

Ion crosses seic" sclected !olplirinars ',tudies infirnis tire earlier reported r.ce ,i\e nature of tbe 
ott ili t rosette resistice. I isil,,.t lsittllce o rosette disease arid ;Ilso sbo\ks that attaticu indl 
t~Il cIOsse'C I , ''Ic . wol- least litthe t I A. cross,xiMLie arid I' eCllciltiois case R( - 2.i reciprocal 

abc. aid it,.o\ iith I. ieciprrc.ils i-ach Cross ,, (h aie riot present.iltr'i.lct"s 


it 	 IailablnIOIiaicd li:,, ,rlOilclts aid ciera- I t .,.generation thrCI i\etc s"cial plants. 
thiO 1C -C' 'i. rl iet s liiclthlitllh s sceptibc i tid riot expressI his LIcicltd Ii ielt:IilC 	 osett, 

Iablet. Prelinrirr inhrfririrnidtes on rex Irrnrc rf grrundnir (R I,( Ii-square tests ratio of')lanltsfor the 15:1 F 
segregtingll for suscetlibiir is r,,irtunce tio (JO hiledie, Mtli;ii , 1984/85. 

Nunmbei ktlplanl,
........ . . ... .. . . ( hi-sq uare
 

Scit umib'i 	 Idt ftnilii ttnrratcd smsceptibl Rcsistin kilie P-,alue, 


\rgl21iil ' ,,iii.h .11 -1 2.t1t 24: 9 9 9 1)t -

(t. I 11 24)1": i 8 0 -

ILl 24- R ( I)-, 8 8 0 -

(.II24 , i i)t. 217 207(16)' 10 0.7365 0.5-0.3 
Spaicros 43 40 -

I1 R t1 	 9 0 9 
(Virginia , irginia) 	 Matli PI'larL 10 I1t 0 

(Mani Pintar R(i tl1, 5 5 0 

(Slant I'mi,r RU II 199 182 (39)" 17 1.4134 0.3-0.2 
Spancrrr ,ss 53 52 -

III RG I I0 0 

(Virginia irginia) Chiternhana I0 I0 0 - 

(RG I x Chitethana)F: 273 241 (49)' 32 13.0369 ...001 
(Chiternhana RU t )F, 308 284(10)4 24 1.0008 0.5-0.3 
Spancros' 51 51 - -

IV R(i 11 	 7 0 7 
1
(Virginia xvirginia) 	 .hahnlhand 10 10 0 

(R(; I (halinbanatF, 129 121 8 0.0256 0.9-0.8 

Spancross i 69 t - -

I.Resitani prrelrl 

Susceptible parcnt. 
3. Susceptihle contlolin cacti set 
4. Number of sursceptihle plants .ithsuppre, cd orat)picalsymiptoms.
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IpicalI SynIp IotIs. S cih plants %kerepooleI d \s!th tile 
normal suscep ible plant ciat Ico . l.l-\Ithe ,ppIr-
cftl, resistalt plants that rema lied ptotlles's ille Sti 
th1c I-' eencttiotl sere furthier chi++ ked hor s, flirttotlF ,, sy,;teCinitilleC.titi c1tll f sli n-, 

toi 

plInhit, l nin tlou he ree ice(ihlostli i 
the V., dtal seCie Slhcted 1o (lt-scaii IthI1ls 

for testiti the genctit h.pothesk itf sqi!re'aitol of 
the 15 su'Cep to phll ;lj ilt,t l I !"+-m aI_ it tinc 

Yate's cOlictionl C tliiiiMtsl\(eilcs 1)34). lhe 
(hi-squ ritc lit ilota I"': I i-rati110 000d W i l Ws 
except lot the ros:, R(o I (1hlt i ha a, ,\ he lr tlc 
's an excess l -tstailt plants. I[\ts altt.; pinilll1< 
the io rteciplocals, tile (hi -iliqtalc \alilc kt.)s tilo 
high, 10.818 ( P ).o0). lic hctcrgelcits ( tit-
settare \as high, .3 219. htil lilt signliCiailt (li I ' >i 

1.05). 

[-rut the prctlimin \ -,tiidics it :, e iltde t Ihl tit( 
tsitst;icl iit i+ ]I) 'u(o u(lien'.tUIs fs -cc"sl it t;il 

is oveIruCd h_\t ti0 IC'essi Ce.Cti:, I l il tlt ,xili-
ih sireiulia ciritittiatlitll (.11 24 RI(, Ii this 
hvp esl irldht truet'• 


A dtaile'd ItStiLlMtton is hlill carried ult1.
i'iti,.. this, 
\car i Vil%ing II and I-. r'clprrcils aid tleit b ck-
croSs gt Iailttrll s tir Cti Hi thC"t te'stIlt., it) difl'ret't 
botaticil hackgrrLritnd,, 
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Discussion on Regional Program Papers 

Ioto: [he r e:rch done by the I(RISA I Rcgional 
Progran i ind:eed commendable and mirust, there-
fore. be encouraged. o) Bock and Nigaim feel that 
rosette (G(RV) Nt ccning nictliodoo'l! \ (primary 

inftte tni siiiilation) is io\ tvclcrl use bo\tn c d, loa 


hrecders'! 

Nigarn: AN inlicatCd h\ Bock iII his pcseltation. 
\ss Icilc .cd 9u01( icidce ine oI r routlostc disease 
11111',urV last seaSOl Nl ;11is esoCnlll,intcidCelCC is 
Up to ( oh0'
hut s1hold Ac (t'11COltItra couple of dry 

v.ccks it I- to io-,as- itilrtl ti fieldlkcl ..Success o 
Scre ulli hie ci catthcr clditots.:Illa\ depetilldlt 

shorter. It) tilelight of the chronic shortage of oil in 
manyv countries in our region, seed color and siue 
should not matter. There alread\ is the bcginning of 
chatngc in the thinking f.,onic ofl the pationjl pro

grlllal ntl g these lines. 

Kannai an: Ilae there beef! any sl'erious outbreaks 

of rosette disease in eastern and southern Africa 
rcccrtiy? In \icu of the great losses caused by the leaf 
Spots is.tour region, holiar disease should perhaps be 
allordcd thigher priority fo, research than rosette. 

lock: Rosette epidernics occur sporadically and at 
a,.,,
he;i\ lrain MiM\ iilicci rate :.+ 'V. Wexpcrtencitig ,c at,,1 low levels ofdisease. It is 

s.ill b in a bett! n ater o nl orrsitioll ti, linl,:et 

mIorC scli"il" Nl,aitlInl licimi'litll thilg i, to 
eldicc ats 1such ispossiblC tie numllbel ot Platits in 
thII,cioNCss No tlhat sIuNCqhIiCeIt NcrctCig is that 
Illucl less ot ;at,k. 

Ih 

tlel C tIld\that the iait loub,tl e t]cess \. In tile 
r-cptlI l io- '\ ,!ILCs 

HetChvn: \ c [t Iote ,:Itc-ii,,tic lCieri-

Otl ILepot t dl (cl ill 1te sigriti-
calntc. t ic ( Ii-,1iiic tc,tIl INi this,.pltiled.' 

Nigmio: I .1bl') ,;lct,,tes thattall l ,s crCCuscepti-
bIC, itclitLdin ' IhirO .:l, Ih-issiLeCests tlit resist-
Alice INrcescsis, liet ( In-,btlUare illor1th1C15:1 1.: 

Al,.iosiscptul tmcIcIiiit p, lti Ss good iii all 
caC eXcepIt herificie alt Cxccss of tesis-... 0. 


certain that major epidemics will occur periodically 
and it is also certain that their effect will be devastat
ing. I lie 1975 Nigerian epidemic destroyed (.8 ril
lion ha and resultd itt great hardship; recovery is 
not yet completc and this yealr they arcexnerienciig 
antother rosette crisis. Rosette was one of the main 
contribtttory lactors inthe.bandonhaent oftheTlan

/aian groundrut scheme Ilthe carly 1950s, and in 
our region losses wsere substantial in 1982!83. 1do 
not think it would be responsible of us to minimi/ea 
major potential threat, and rosette remains one of 
our two priority areas. Ihe other is carly l.af spot. 
WC direct a great deal o effort into our search for 
tolerance or re.istance hit, aisis well known, the 
world has yvet to deritnil i rISsistance that can be 
exploited atd that \iilwithstand the very high infec

tant plaints. I ie nilatt-i;rl ti,is t rillent tiotn pressures ClCoUntered itt sotitherti Africa.o s 

,pecililAl t t ilhcltz:llcc 'tilik thrcclore the 
ildist..al I-,plllit idciti' its Jcckcd in the, , Il.n 


ts,, all it s possible that one oh the pl.ats cotiul 
hale cciit a,Nll. I li re' iilts cic general stilport to 
the h\ poihC,, tlitrosuttc rcLstuicc is goucmled h\ 

t iihle rcc,,i\C oo. h\isc a detailed inheritancc 
siuJd\ Iiplrtecs thi',es'onl aid \%,Ch)lpe to, recon

hii 0ri1 o,csi atiots 

Sandliu: (rould the hill yld paiteitial of the valen-
cia liiIC intiorleditt llI hlc 4 ili tact he exploited in 
tte arco, ohlso~thern ..trcat bcase,,c ntheir short-

er mnaturut.. rellit,tcoloir. ld smaller seed si/C? 

Nigmi: Sao ieof these ,aleiicia t\ pcs 120-125i(ikc 


da\s to tln.tire At (hitedc "kc ha\c [lo had an\r 

problems s1itI them ldUrig ha r ciig, aid ,:en 
sproutinig has not beten cncounteted. Ihey could be 

highly suitable tot areas khere the gro\ing season is 

Rao: )o Vou have any information oilthe percen
tagc of virulilerous aphids at tire beginning, middle, 
and end of' the sea.on? Why does rosette occur errat
ically? Are therc anvareas in Mala\%i where rosette is 
endemic and se\cre? 

Bock: We hao e iio itnfortnation on the percentagc of 
virulilcirous aphids because rosette sirus detection 
techtiques ltla.e not Yet been developed. We do not 
knituu why rosette occurs sporadically, but are at 
presernt dircting cr tlich towards this problem. 
i[here are notircas Ii Malawi where rosette is 
endemic but there is tne area, tie Phalombe Plain. 
where itt epidemic \ears incidence is particularly 
high. For this reason, the rosette-resistant variety 

R(I I is officially recommended for the area. The 
seasonal origins of rosette and factors determining 
incidence are not known. 
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The Role of Wild Species in the Improvement of the 

Cultivated Groundnut (Araciis Ihypogaea L.) 

R. W. Gibbons* 

Abstract 

The genus Arachis i.s nativc, Iti South .lim'rica, ant/ "'nsist. o[f22di'.'rihed atdpossibl)tmore than 40 
wu/'rihi'i/ Api'ch's. ("olhi'tion.s n mainltfaii'/inlinBrazi, t/It 'S4, andiitlia.AfanJ of the species 
aci 'e.'sinon. ha'eI,'en S'ri 'i'ncd /Ir t.'li charactcr.. Ininunity,or high h' ics ofrcsisfane, exist in the 
gcnu.s to rust, It'tl spct.. virtse,.s, and.%onItc in-s.c( I pests. i ufilizct, thesc specics in breeding programs 
to hiopric Iltl ti lihon'd htii s hrounllIiccessitaftid mllch basic s.tud ' on tche togenetie 
rcltiionhip,-,I/ tlh t ' , ai/l thc itat'd iroundnitt. lCRIS,4 T is curr.Iflt V using diploid species 
oflti isoin A rachik, I ht It art,I risso l/ilmhie with tlt, tctraploidcultiratedgrountdut, to transfer 
li. ti'il ig'eni'.s tl roql infrspcli/' /lhriu.-at,'on I lt'atrims rot's. Cu'urren tl' stal,, tetraploid, 
int ie'r.ic/ic 'brit/s ifit r'.si.sttnc toi rf and t/Is' /aUt' hal spot are shoiwing high .la' potential. 
S'cit'. it, ot/i'r sc-ft ti o / l/ii in /that iill not lorionall' c'ross with the 'ullivtdgrounubtt are 

iloh'ini, i'p/Oif'd l/lrot,gli /litriOtil' (tr'tIfutlsatd rl'o-ri'.stil tcchniques. 

Suniirio 

A importAncia de espkcies scliagens no inelhrainento do aiendoim culiliado ( /lrachis lzypogaea 
L 1. ( gtit'ro Arachis i' 1Wlnifo da Iotleric'a i/o .'t[. con.sistindo em 22 espiuches dlescritas e 
1o5ivi'l'lith M Mish' d- e'.s/i ,.s tit-to ('swrieas. ( '/i 'o,;i's nitllarltida.Ito Brasil, EU, e India. 
Ah l stti/ IAt.'./ ' 'cii' )/li l." r t l't lIl i i i 'csg ' l/i t i/iistli i/nailfu i rdi't'rs tcis'la.N\ l ero c.xi s , 
in l iol i ' Ill) a sllo,llil'ls lt,'Iii ia 'rrlaps'li.nihino'/1(1. /oiartl'os, I-lls;lirtiSi's cc il/glai insil'cfos. Para 

1'h'/ oramlin'tio tiei ullo tilalo, / 'ic'ssairio 
Intilo i .l tii ic/ , in% l 'io, this i '/' i/il 

a!alfili -el1 s ' tla ' ',t'i ii ' i.s proiramias (h, l nilli/i ill/ inn 
Ilo iii/c i /ilc 'iN'.% lif n 'ii, i 'i's gin It'I vll oin: c lli t'u/do. 

"t'Ii ll- 'tenli'l.s ' o /( Il..I i '.slii ii I(tIlr './.Ill ,. dip/oi/i .ol'1t-( crtzanl 'l0into co iroi o Arachis, cit 
l, /ll nk' an'lintioo I lil ivltis I"compati;'-i'/, para tras li'trir genes uf'is atra ' i/t rhida'i'io 
intl '.ii/' /' 'I r i 'il is nli. 'io.A. Ili/wids inter,.pi'ciicos ictrap/o/ies, ( trrent'lil' tIi' tsf 'is I, 
isOtl N"iA1.ti/it (I 1'rriltvil'' iliiml 'hl fan/ia 'i.tUo (I mostratr alto rindinuntlopotnc'ial.Espi i.s (i' 

Amc't', ' g Iol Alr, /'.Ic ll o'' t' lltlo I 1'rii-a l ntorlltnlf'l t ill ( iilellldoill eul/firtldo, 'sflaO si'ndo 

'v/i/orl tn/siallltli't. (i' IV(s1t11'. i/i traftainllo hormsonal, i't/' , 'salmlimnto/'icnibriocs. 

'lhe culivated groundnut. ,. rachi.%/0 /lgaa ,.., is are low, around 800 kg ha-' and do not compare
gro%%n throughout the tropical and warm tempcratc well with the average yields of' 2900 kg ha- ' from 
regions of the world. Commercial production is developed countries. Constraints to groundnut pro
largely within the limits 40 N and 40 S , and 67% of ductior in the SAT include pests and diseases, 
the world's total tonnage is grown in the semi-arid unreliabe rainfall patterns, and limited agronomic 
tropics (SAlF) by small-scale farners of limited inputs. Many of the SAT constraints also apply to 
means (Gibbons "198O). Average yields itl the SAT the developed world, but there farmers are able to 

I'rsIgrau 1 Icadcr it mI'I I (itiistiIIlr ttprsicist tyr'i . tR IISAI. t'lalnch tl P.)., A.P. 502 324. India. 

Stlnmdllcd i', ( 'P No I h lttt' htlilcrlssilslla "OIp I'Research ll'slillc liot tht" Sei -AridI ripic¢, (It RISAT). 

('RIll l I iilermiian nail ( vsif5 R e2se ch Istililtilc for tle¢ Slii-Arid Iropint. 1987. ProcCdirngs of ilhe Second Rcgiiial Grouindnut 
\Wssrk'tsl p for S tltINii AIiCa. II 14Feb I1980, Iarare. Zilbahv e. t'llanch rU, A.P. 50232.1. India: ICRISAT. 
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(-N andi liIL'l-IcN dI Iii11tlt. 

I ),trli Lfi t IST ai ilC~d fiCsI C 11il IIfi I[itC lLL I 

ii, lftIll tt INC i 1iicicl CiLi (tt otli MCt\ Ci L 

\t tin1ts. pa Utitiuft iI\ Ilo lctd u" iSt Ni ficsis 'liti dIN-

Cts("s ((tiJbliti f0) Il S(I~Iii ",I cs iw tiiti\iti 

Ii illd iiiit hlis hCCIt foliiind ti) IV iINIIII to hIi'tr 
tttIstiii11-tN aiii Noicall ftc dfi!- (I, h\liLtCoSll-

5ltitiit ftItCtiiig pittOCLIii () ii I)( f~ 15 

0 1r lic ittAI Idf C (tit. HitI tIl i 11 i.IIIC111I 0isli 

bill el fbiw CIN )IllmodIgalI11r)iht I clist!NIne 

pCIL NIClI iN tIl IaL .IolOol it (1il" 

thisI 
'tLit I N 1 i) ILCII t i11ilitlfti sptitsIC ;IN 

0[itt 11,111, lIt svtii i 

'011C fc afilif (Il ld f.ill, iftitcd 

Th.1; na ralIis 

OIh i lil.) tt I 'ifi il , 4it5Lit-. 0 Ntf~ilt~I)( o 
iiihilfnii att 41 

Nwi h o- Iiilth~peit ti o ~ct i2 ltefII dt 

tf(/i Liti~II 	 11i1iIJI i pciilil'l. 1-4 lultdciiendi 

tfihfif I t ttttt\ L i I 98hhhcscih~~itilthtit 

.\iidL. (tith1 hitIIW\ii 1[ ti iruf-I-iltt tfi Cii *i Of tic 

lii cl C\p ,fI ofitti lk NtiC fiihhii c it to%pttsc' 

(I111tt c ct I. l9SI1hillioti iilillo sL I I sesi t 

htvhnidi/.. hutbttstsb 
a'.ii l c~i A Itit) 

It 1 L iltiigiift HI NthIC it) C\ irel atiIti 'i~ttii N M)) 

Useful Ciharacters of the 
Wild Species 

Nt' LCI iitlarC L0IletltiSI1 Of .Iroi/io aIrC nIow TMMu-

InAIli ifndlil Brii. anld file I'SA. ITTInldia file 
Iiitcm~ationl (riops Rcecarct Iinstitute fir the Semni-

II\61d Nsft Li i p Oof its \tor id tj;jI(andit It) Coniserve 
gtluli tiiiiii cip amfii, Coullctiuons ill lriii are 
Iiliiitii b\ file ( intro Niinall tcJ IReCUrsos 

oijtt ((I 	 N aWI~itii . :t~ GI ) il ilt- I 1S\ toliec-
TITS ;ticCitisi etIkid )\,I A&MIVisru' 

Noi tit ( 	 itfiiilli Statc I imsm ,t andl b United 
StaitsN fcpaiiiciti (t iciit -c( USD) Scitists 
aii t Llfitititi SI;iit tli% lis t, \;ifls et il. 1985). 

c ta cl 	 ld c ,scciit"ila lIl m 'l Itl 

Fun 	 D isease R esistance in 
A rach'is Species 

(1ttIt~tIII(II iiPIsi,CkisCtI My Iiti i~idWrt'itu/Sneg. 
1 all :riipoi1at~it tiicsc of grounduils inl rnaav Parts 

of Oir %wild. VitId losses of upI to 50i'1 ise been 
ICCldettid dil It~ililit iCIfdS ;Tre CCscit1-n~eIttlUc 

I.Siihialiiitiiiuit anid NItlDonaid 1983 ). Rcsistatice 
has httCii itiCC tiLIi I A. JIi/ttga' I mailyl If til) 

f'211 
(it70'o/oi~tIisfor Cooki 197 , S ifII;II~ iafat lust-1 

1980 1,621,htLi~tllit ft ds 	 itiu 

i~h~in titc~athttettnIttcr 

I,:icd p[ItitilL NilL intd .ptirt ;tiuctitn. and 

i) I l<Lsisianttl i\ tisilhit (StI li-T,ssimi i l ti reces 

1 C Ct I NItitit ci'! i 1980). 

tt tl'6IIseis petiilelescinso h 

Ittiftbe maI reiitl Silt~c 1sstistertL Iail.l 9lh 

Niulscthe Son' of ifit
NJiil~iwhtsitinl 

c tls i 1:is' .i t'luitg lt !wtti. !;-it 11serdL peieos 

fittii settctin liiit Mtitchi arie tioss-counputtible 

\%fjilt tilt Ctitaed grounidrnut, are immune to rust. 
trc rcent wrk by Singih ci iil ( 1)84) indicateti 

that rut resistant-ce ill filt k55111Spcies is L'oeriet by 
doinianut or- parti If. domiint~ genes.*' itus there 
appears it) he a possibii tilo'combining tdifferent 
genes froum resistant cujltiva'tedI andI(wild species into 
Onc background, to giv-c more cifective and stable 
resistance. 
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Table 1.Reaction of sonic wild Arachi species to Puccinia arahidis. 

USIDA plant I 'RISA I gr.mndnutm 

Section, scli'+,, int rid lictiotll accessioni 
antd species nuntter (PI) number (I(') Rust reaction 

Setotn: Alaehis 
Series: Aimmae 

A h'aij:o2'c i 298639 

I ', all'n.it 219823 


A V'''a::miJ 262133 


Seri Pe:'elries 
AI ,rre'mllina 331194 
.I% tIpcrau, 338280 

.-1. ,a r,,o:ati 262141 
AiI (1' 276235 
.-If.t/,,a 210554 

Section -rectoides 

Series: Ictrafoliac 
..1.A )p'
ial 


.Iparag t e'n.mi 

Sectitin: I ris'.tninale 
I./ w/la 338449 

Sectio i 1:\tIl.rt tsie 

.'. '/i tt arpai 

Sect iln R hio/tliltosale
 

Series: I urhiinimhusac
 
.1hao1't,, An 338305 

T gibiat 338261 

\o PI riitllhi Zllt2ca!cdhecttue tilesource ,its(lo [ihe USDIA. 

S0tl&ICC SLIbtIr1111A1l l I 01l ,l 1 t153 

Leaf Spots 

L.al spats. ca used by (',I wora arachid icohIbi 
and I'. /P- & ('art.) %Aix (Iormerlvpe.ltAalo ( lICk 
C'rco.Voriitmnt ]wr.tamI(I11I [lHLrk & (urt.] 
l)eighton), are probahlv the m0ost imprlant lungal 
diseases of groutdiits til at korlthide ba.sis (Sub-
rahnla:'vall 'ital. 1980). 

A nutber if A1./qt,'t'va gcrniplastii accessiols 
hasc been found ta has c resistance to either C. ara-
Ihjdict,/a or 1'. /Jwrmala ill tileI JSA. Ihese \%ere 
rcvie\%cd h\ .cllonald ( 10 85), and are sut-ct ill. 

mari/cd iinIable 2. At ICR ISAl. further sources of 
resistance to P. jcr.wnat1a0 in the cultiated ground-
nut ha\ been idcntilied (Mcl)onald ci ill. and1985) 
are listed ilt fablh 3. Ihesc germplasn liesate also 
resistant to rust. Resistance to the Iaf spot, is reces-
stve and indepeidctitl\ intherited. Kornegav ct al. 
(1 980) stated that resistance o leat spots Wits quantit-
atively inherited. Nevill ( 1982) showed that late leaf 

8124 Ilmmlune 
8123 I i nil e 
8138 I1m11nutnC 

49W4 hmntu1 
8126 Highly resistant 
8216 Immune 
4983 hitnune 
8144 Ilmune 

8129 hnmmune 

8130 Illllirle 

8131 Immune 

8142 Ininllune 

8922 Immune 
8149 Itmune 

spot resisartr, wkas govertied b reccssive alleles at 
live loci. There is sonic evidence of variation in 
pathbogenici tv i, tile leaf spot fungi, but races have 
not been clarly characteri/ed. Sotne .. li.'Pgaca 
IFoes, for example, reported to bc resistant to early 
leat spot inl the USA, are susceptible in Malawi 
(McDoiald 1985, Nigan, and Bock 1985). 

[here have been a number t r,:ports of very high 
levels of resistance. or even immunity, to the leaf 
spot fungi i tihe wild species. Gibbons and Bailey 
(1967) reported that A. hagettckiiandA. glabraut 
(section Rhi:omatosa').and .A. repens(section (ai
/orhi:a ) did not develop any C. arachticola symp
tois under conditions of natural Itfection in 
Mala\i. Abdou et al. (1974) screened 94 accessions 
tor resistance to both leaf spots, and reported 
immunity in sections Arachi.. trectoidt.es, Rhizoma
omae, and E\ran,'riosae. In section rachis Abdou 

et al. ( 1974) found A. c/hacoensewas highly resistant 
to C. arachidcola but susceptible to P. pervonala, 
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Table 2. Some genotypes resistant to groundnut leaf spot 
lathogens '"ercospora arachidicola and Ph'oisariopsis
perionata in the t SA. 

Resistance it) 
( uruchjj , 

I'l10939 

I 162-57 

N1259639 


PI 25979; 
I'l 26593 

Pl 270806 


I1' 306230 


I't 4 68 0 

It 46(.253 

PI 468293 


1'I 368295 
IPt475871 
1'1 476029 
IN 476034 

N( '5 
N' 3033 

NC Ac 3139 
NC" 31391 
Ki ns _la 

,*,tr~tctin~i( t . 

Resistance to 
1'. p l 

tl 259747 
PI 261 9 1 
PI 2620190 

ll 371521 

NC Ac 3139 

15.be 

but in India Siubralimanyar et a. (1980b) f'oundsmall. noti-sporulating lesions of both fungi on A.. 
/ha('Ot'lmi Foster et al. (198 11toUnd tWo species of 

section .rachi (A. uhac o.e and .. %tinos/)vrta) 

were highly rrsisiant to C. arachidco/l. Melouk and 
Bainiks ( 1978) and S ha Fie f-et al. (1978) reported no 
It-sion dv'.:iopmre"IIt when A. ,hacotists illsnocu
lated with spores of (. artclnhcil . Abdou et a. 
(19741, Shari-.f et al. ( 1978), and Subrahmanyam et 
al. ( 19 8 5a, b) all reported A. cardeiasiiwas muneto I' p r.soi a. Nevill (1979), in Nigeria, found no 
lesion, f 1. p'rson ta on . v.telo.Vcrnia or A. 
C rj/'tiht (section .. rahi ). M ore recntlyI Subrah

toanvain c al. ( 1985) esalutated 96 accessions of
.lIrlt1rl species utidei labot;.os' conditions for 
their- reactions to 1). /wr.lonau. Small, non
spotulating lesio:, formed on all iccessions of see
5ions :rctot/h,.1,Trie)iniuao/o, LxlrRhi350n65o se , ad aulorhiza. S ,,r sewt,p..cies in section 

Ara/]i. formed lesiots 0.16 to I /ni in diameter,
;nd non-sporulating lesions were found on 15 acces
;,ins. )efoliation die to 1'. iwroltwia varied grcatly

in section G-rchi..(inerlly, dcfoliation was high
in this section except for a tecently collected peren
nial atccssioti (iKSSc 30093 (0';1 dc!hliatioi) ad . 

iorrt'titflUa (51' d efoliiatio seoction). l I JI/.-'io lato
sue ovcr (i';" o " tile 

defoliation at iil. 
Although the wild species appear to 

i access ions tested showed no 

be vdluabli, 
sources ol resistance to the leaf spots there appeair to 

species.sortie differetnces in disease reaction ofithe Va.IriuUSSubraltnivani cl al. (1985b) discussed I 
nuIIber of possible reasons for these discepancies,including possible variation in the pathogen: host, 
pathogen, and environment interaction; preinocula
tion -nv'ironmelnt; incorrect identification of', or 
sariation wkithin tile host species; and avariation in 
methods of*ealuatlio aid interpretation of results. 

Table 3. Grounidnut genwtipes resistant to I'haeoisariopsii periontia availai,le from IClR!SAT in 1985.1 
rttudttt 


gentl) pcs 


-( 76446 (292) 
I:SA 03 

I'l 259747 

PI 350680 

NC Ac 17133-R0 

P1 215696 


PI 351879 

I'1 381622 
Ill 39C595 
P1405132 

L Also re.sisni Itt itt, ti,,iat(hIjido i IWRISAT. 
2 IllSA I (Groundnt Accesiion uber. 
Source: Mc)onal et al. 1985. 
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('6 no. 2 
Botanical 

type, variety 
Country of 

origin 

2716 
3527 

.ii tigiata 
,'',rijl/a 

Uganda 
USA 

4747 
6340 

fastigita 
fiastigiata 

Peru 
Hlonduras 

7013 fasttrqiata Peru 
7881 fastigiata Peru 
7884 fi.[stigiata Peru 
7885 flstigiata Peru 
7887 f/stigiata Peru 
7897 fd.ticiata Peru 
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Virus Resistance in A rachis Species 	 chacoe. e.However A.chaco'an.nalways remained 

free fron disease under lield conditions wheretile 

Peanut ottli Virus 	 the dieasc incidence was high. Iwo other accessions 

of tile species.., orrt'ijlma and A. carcelnasii, 
ilflt ittI. sii (P.N\') J,a s,:i',thorrie ieL f although infected by inechattical and thrips inocula

worldwide distrihition, otften oscrlooked because of tion, also showed no iLc:ion under field conditions 
the ,ildsvtnopmos prodnuccd. At ICRISA I screen- over se,.eral seasons. Useful resistance genes may 
Iu of tihe .. /ti , g' collection has therefore he presetigerlInplrsit in the wild species, particularly 
hwa'tvd scCe-'Niios s,ilt.dta nec tiPM,' , and othl- in 1. chm/r i., to cotnbine with less susceptible 
,,
cr thul do not :'atslliiit ie \IIu, ilough tile seed and thrips-resisttn't accessiotns of A. hlt'/Iogmaa, 

(IRIS.\ 1 H85. 
,Ile %,ltd eCil.s ii;urH t0 hc betLer sources of 

resistilncc it)PNIV I)ciflki and Soell t 9 Sl) Peanut Stunt Virus 
repo;red that ,is\i Id hitotllatoils spcies, probably 
,Ill accessioIns of . ital'rzmntlx iot illiected b\ I'Celntlt' k.crc sttlnt virt Ul(PSV)has been reported front the 

nlcchlliial o aphid itiocitlaltlon. or il the field US arnd therbert and Stalker( 198 I) tested 90 acces-
Uldir natttlral Fifty , il spe- sions of .rachi.v spec>lc for resistance by mechanical hioh discase prcssi, :. 
..... N,. at l('RlS.\ I under and graft inoculantotis. Forty-eight accessionswacC screetteId 

gI cct iIoIISc co IdttIitIIs isti ti l,IcIatic;Il iIocilatiot reresentting four sections of the genus were rated as 
techiqlues (Subrainitv;tn ctaL 1985i. All \ic:,_ highl resistant and this 'va, also confirmed by field 
infeted ecept three ,pCeies Il ,ecton tAra, tests.his (.. 


'it sillA. cho'] tu'o ,ald ),and
.	 1. ( 'rrui tltill: 
tt species

, 
ini st' il I iiut'l /u' I.L 1/hi],'. 

l\ftct cjleputril( cttftlf of PM\ infected sciotns 

onto (lie spci:te' . Ihacuouist. arid\.liId .auICettsCllS 
.A. /m i/ne still rentainied free flrol,nf'ction. llev Insect Resistance in Arachis Species 
did iot ,.t as Svytlptolnliess carricr: of thovirtlis ;is 
this \as citecked I assays oila kntos Ithost, Il t i.!''- Thrips 
lu.A iideornl le I ufpcri0p), and h t serological tech
ntiquc k noilr\ i',tle cli,\ ie-linked innlttnosorbcrit Several species of thrips are pests of grotndnlts, but 
assay (H4 ISA). thev are most impoirtant wh.n they act as vectors of 

TSWV (see prciOIIs .,.cetiol). At IC'RISAT, Amin 
(1985) studird the fecundity and survival nIX. u/rri
lisand 1..%cu/ c 'iotn.-Irm'i.spe iesaind cotlnled 

I')mlto Spotted Wilt Virus that most wild species were more reslstant than cul-
tivars of A. ht utau'. Stalkerand Campbell (1983) 

hud necrosis disease (BNI)) is it serious problem itt screened wild species against I..i.wa and found 17 
India: if is caursed by tonato spotted wilt virus rccexsiorls were completely free from injury symp
(IS\V\') aid tile\ ctors ate species of thrips (Gha- torns. Ihe\ included -I. luatizoco and A. villosa 
nekar I980). lie main \cctor is Inink linn/u/la.'huh - (section .AracI),A. pusilla (section lrivenu/nale), 
ztei anrid tie minoilr sector is .','iiouihripis nor.sa//. ... iaraguarieltsi.s (section IFrecuii's), and A. reT
(Aiintarid Molitlnlilad I980).No kno\i nsources 0f 611A(section (Cauloriiza'). 
genetic :esistance to the viius occur iii the cUtivitted 
grotndnIUt, althotugh sonic .A. hj/tIegou cutliikitis 
are less affccted iii tire field than others, and others Aphids 
inst re~istance to the \coror (I('RISAI 1985).
 

:rrty-t\vo wild species accessions scere screened Amin (1985) reported low leve. of fecundity and
tat ICR SAl hr rcsist:tnce ti IS\\' ry mechanical 	 survival of Alphi.i craccivoraon wild species acces

and I)'anklini'lla .in/iult.ii inoculation. Only A. sions, in comparison to accessions of A. hly'pgaea 
chacoern rernained free from infection by I,WV ,wherethe pest survived and multiplied rapidly. Two 
after indexing on P. 'i,'qsri. and by EI.ISA tests, species insection Arachis (A. chacoense and A. 
When ar massc dose of the virus was introducL: vil/osa) and one in section Rhizomaosae exhibited 
durng grafting tests !he vi ruts could be detected in A. high levels of resista nce to A. cractivora. 
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Jassids 

In view of tile large number of ,I.hy'wquea acces-
sions that exhibit resistance to L'oa.ca sp there is 
little need to exploit th,: wild ';pCcics unless it is
shown that different resistance echanisnv, apply,according to Amin (1985). Stalker and Campbell
(1983) did reptort, l,,exr that 21 accessions %ere 
free f 'ronjassid inj tr'V M+ni screened acoilcclie thex' 
tion ,,tu ecci css.,i, r,,.A,ouacces,,sor 
Were If on section .-Irac/u. (..1.< artetiaii.A. hira

p ..'1A r'Oiii ta, od ;'i/bm). 

Lepidopterous Larvae 

lynch et al. (198 1) evaluated 14 Arachi.x species in 
the USA for resistance to the armnl worn, S./.,doI)-
,era Irui,'Iwrda, by using a 'host suitability index 
( Hl )" A. vill.oi (section .frachii) and A. hurkaruii 
(section thioalixac') xere shown io he totally

nllistlitable as hosts to S. I'oigilw'rla bccalse 'le 
lal \ae did not siowtny'Ixelopiltient'nt onO theiI ll. 
Oher species had low host-suitabil\ Indices. 

Stalker and ('aniphell (1983) also exposed Ara
(Ili% collections to fceding tests by Ilittio]:i. :'a inthe ISA. Most of the 5 accessions howed less 
daniagc than thc AI./i y.iga,'o check cultixar, Florigiiai. Oin A. i//om. A. 'or vluifea..'t chAc't;,w',
and A. ,,utu,,i.Voper,,mJ (all \cclioln '.raohi.) leal dat-
age ranged front 0.5 to 1.6' ciniipiredl to 37(c in ..I.
I7 qn/ta'u. 

Other Traits 

Sniartt anfd Stalker ('982), in a rexicxv article, 
considered that wkild species max' also be useful in 
inlprovtg the protein and oil composition of tile 

cuhliVated grountdnut 
 This was based on prelimni-

nary studies hv (herr, (1977) and A,'it a et al. 

1977). 


S;talker (1985) 
 re orited that pieliinarv ',ixcsti
gatio ns at No itri Caro lina S 
 late (li ".elli '.Sit
indicate that high levelsof resistance Io (/in !,
,lium t r, ia ,,a, and .Sc'ro'itr,ir ill.i ma' h."pr(.-
sent in Arathi.i species. Hanks ( 1969) and (astillo etal. (1973) have allso screened wild species for resis-

tanCe to nematodes with 
some success. Ildications 
are that accession; tf the lI?/iomuoaweare possible 
sources of' resistance to %v oi(dogvne hapl/a.

Very littie research has been condt cted so lar un 
the potential utilizatitn of wild frach+A species ftr 
yield improventent in the cultivated ground nut, but 

recentlyN SoL ma no (I986) has shown %cryIIigh levels 
oi' heterosis in F-s of crosses between tetraploid
interspecific derivatives and A. hIp 'a, cultivars. 
Niuch more research t these aspects is required. 

Breeding Strategies for theUtilization of Wild Species at 

I R SAT 

.A large itiltlhel of wild Species aCCessiolls ha;'c been 
established in collections and evaluated for their 
desirable traits. The pione,ring work of(iregoryatd
(iregorv (1979) on crossabilily Made tIle utili/ation 
ofxwild species a distinct possibilit'. In 1978, ICR I-
SAT started an extensive progratri of interspecfic
I\ bridi/ation with tile objectixe of transferrirng dis.

case and pest tesistanct to cultivated groundntt
(Singh el al. 1980). 'wo strategies were adopted: one 
to ntilize res.istant compatible diploid species lrom 
section Arhi.N, and the other to try and utili/e 
Species Iron tile other sections of tile gentis not 
Comlpatible 0ith A. htpogaea. 

Compatible Species 

Studies of) gclinlc relationships in section ,rac/i.s
havc led to the ideIltificatior ofvto genolles. \ and 
H, in tile diploid species, and there is evidence that 
the chtixatid groundnut is an anphiploid (AAlII) 
involxing these two genomes (Singh and Moss 
1982). Ilie;e studies have led t) tile identification of
appropriate routes for tie introgression ,,f usefi 
genes ftront section ,trachi. diploids (Singh 1985).
Eigltt diploid species fron section Arahifshave been;
 
used in the ICR ISAF[rogram, along with a range of
 
cultixars representin,, the botanical groups of A.
 
/'poiwr'.aa (Singh ::,d Moss 
 1982, 1984). Many' of,
 
these species htaxe resistance to leaf spots or rust.
 

n.o u 
ltrogression through

Amphiploids (Hexaploids) 

lhis has been the most common method used by 
nmany workers (Singh 1985). Wild diploids are 
crossed with cultivated tetraploids, and the tripoid
Itvhrid. which is usually sterile, is --olchicine treated 
to produce lertile hexaploids. 'lhese hexaploids are 
hackcrossed several tites to LttltiVat, d groundnuts
and selecti, it pressurcisapplied for thedesired char
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acters. At ICRISAT the characters selected are dis-
ease resistance and agronomicallv desirable traits 
such as high yield and commercially acceptable pod 
and seed characters. Many stable tetraploid lines 
have now been developed with late leaf spot or rust 
resistance, or with resistance to both pathogens. 
Several of these interspecific derivatives are now in 
the vai ietaltesting system of the All India (oordi-
nated Research Project on Oilseeds (AICORP)O). 
At ICRISAT Center pod yields of these derivatives 
often exceed 3500 kg ha 1,and because of their 
resistance to foliar diseases haulhn yields can exceed 
6500 kg ha I (Noss 1985). 

2. Introgression through Triploids 

Normally triploids, resultin, from crosses between 
diploid species and cultisated tetraploid, have been 
sterile. At ICR ISAI sonic tertility in these triploids 
was found across all combinations prod tced. Cyto-
logical analyses of triploids re\calcd interspecific 
and inteigenoiaic piring between chromosomes of 
wild and cultiva:ted species. Singh (1985) suspects 
that envilonulntuilil conditions play a mnai or role in) 
determining tcrtilit\ in triploids by the production of 
restitution nuclei and unreduccd gametes. which 
occur due to the produlction of haploid to hyperdi-
ploid ganmetes following spindle breakdowkn. Tri-
ploids produced and inaintained at Reading 
Univcrsity"scrc sterile, but cuttings front these 
plants established at IC ISAI consistently pro-
duced viaole seed. Singh (1985) obscrs ed that malnv 
triploid progenies ha\e lcwer hc)ionlosonies thatn 
hexaploids, and some ;ire tetraploid, which has 
reduced the number of hakcrosses needed for the 
producioti ol tctraploid dcri ativcs at ICRISAT. 

3. Introgression through 
Amphip!ch;h (Tetraploids) 

Singh and Moss (1984) suggested that the maximum 
genetic exchange between chromosomes of vild and 
cultis ,ted species car, be achieved whell two wild 
diploid species, with AA and 1H gensomes, arc 
crossed, the chromosommne number doubled, and 
the resultant AA1t amphiploid crossed swith the 
cultivated groundnut to produce a lertile hybrid. 
Singh (1985) reports that this method has been effec-
tire for transterring rust resistance from wild 
diploids to A. hrpogaa. 

4. Introgression through
Autotetraploids 

Another system is to doable tle chromosomes of 
wild diploids and c oss the resulting autotetraploids 
with A. t,-yogaea. Singh (1985) found differences in 
pollen and pod fertility between the autotetraploids 
of sect ion Arachi.% Crossa bilities between A. t*po
i'aea and the autotetraploids (fsection Arachis do 
not differ,but the fertility ofthe resulting first gener
ation hybrids does differ. Autotetraploids have been 
backcrossed to A. hIpogaea and soine have pro
duced 1. hirpogaa-likc tetraploids within two back
cross generations. 

Incompatible Species 

Most of the wild species outside section Arachis are 
not cross-compatible with the cultivated grouadnut, 
and many of' the sections of' the genus are isolated 
tll ach other. However. many of the species have 

desirable traits unavailable in section Araclhis. Sec
tion IRhizoito.sa, is known to have resistance or 
immunity to \iruses, nematodes, and other pests 
(Subrahmanvani et al. 19 85a, Amin 1985). Mallikar
juta and Sastri (19 85a, 1985b) have reviewed and 
investigated the reasons for incompatibility and 
hase devised methods to try and overcome them, 
including hormone treatments and culturing of 
oviles and embryos. Very promising initial results 
have been obtained from crosses of section Rhizo
matosaeand cultivated groundriuts using these tech
niques. lhis indicates the possibility of utilizing 
genes from other species in the improvement of A. 
hylogaea iinthe not too distant future. 

Future Research 
li india ICRISAT will intensify research on con
strsinits other than rust or late leaf spot. The screen
ing for other constraints is well underway and the 
techniques already being applied for the foliar dis
eases will be utilized or adapted as required. Breed
ing for insect pest and virus resistance are 
high-priority research areas. There will be more 
emphasis on the utilization of wide crosses and 
embryo rescue techniques in order to tap useful 
genes from other sections of the genus. 

In Africa more research is planned on findingand 
utilizing resistance to the early leaf spot (C. arachi
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cicola). Wild species from section ,-Ira/hi, will he 
initially screened in Malawi, as iitrialIin in the path-
ogen may prevent the research being done in Indi. 
Also, beca use the predoninant lea lspot pat ihogen in 
India is t'./ier ottata, field screeninrg for C. aruliht-
dico/i resistance becomes dilficunlh.iheretoic the 
ICRISA1 cv,'ogeneticists Nill i.itlhcooperate the 
lCR ";A I Nalaw.i staff and screen species for resis-
tance illAfrica. [sing the appropriatc cytogenetic 
technies andi routCS, selection priessurle (.. 
c hidiola tesistanct: xxill be ipplied itAlrica oi 

pro0grnies dCeCloped theL'. 
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2 

Discussion on the Role of Wild Species
 
in Groundnut Improvement
 

Nigam: My comment refers to tolerarnce to carh\ 
leaf spot referred to by Cole. We hasc lines il 
the ICRISAT Cooperative Regional Yield Trial 
(ICGIMS 30 is itgood example) that retain more 
foliage fbra iongeitimethan control %arices. Onst 
Of deies and subse u nt d e )lnt is slow r h.\ 

\eks,.and. intsotie line., this chariacter seems to
 
he associated \kith high yield ,hLquLesti0 to (i)-


uns is, do wkehasall.)- [ilnatiori length ofui onl 
hypocotyl of cteriate t\e's as this chaiacter tlight 
be :inimportant sursisal 1nicChaiii + 


Gibbons: No dclinite ihoriation s s \i[ b htl 
ill ic\Sof the Jenith of peg in sonlic of the \\sht 
spccies, I think it is. 

Hldh~ebrand: Ihaxe j h.p~cot\[s ishlong its,t dc¢,ldt
35idchair in usecu d Is asiog 01N rdek~ deepot35 et,in:stre ctitis and types aitcr decep burial of 

the sed. 

c ' Nm o 
dc\C1',p cullilars \wth 11tihtiple icte,,tince it)major 

R~aw:lio kk tar litu %c i~oite breeding t 
desop ci tisas tiiiirei.tn to io 

Gibbomns: We hasc uole sorle N\a toards this 
oblectisc. \e hase breeding lines \ith combined 
resisance to rus.t,
title lealspot, mlid~eaoln drought,ai stolle iste itests. gelldmu and(lptiitsted 

aridsonicptrisectioests. and(.uitisented-gerfiipiasrhi 
wild species ha e been outid s\ith multiple resis-

tilearc 
hackgiround. lfo\ otthesC Can 

i "t I(\\-lance but o % i a *ield potential 
alllty Irsisatices 


eiratnsterred sihnitita oiisls high-vielding
mq into a 
background is not \et kno\n. Ii utittre I think that 
at least we cart intcorporate a les , resistances to major 
constraints into one cultisar suitable for specific 
eri\ ironnclts. 

Syamasonta: When wild species are crossed with 
culti\atCd groundnut thete is a high possibility of 
getting sterile seed in the F. How do you overcome 
this, polenm! 
Gihons: Alprrescnt with Miconpatible' crosses we 
1Cehorollne treatments at hvhridiation and hen 

is enihivo rescue tchniqueS ard grow them in 
sit ro on saitahle media. 

Sarnrasonira: Are induccd mutitations used oil wild 
,specie,at I'RISAI (enter? theWhat are results? 

ibbons: We hase not used induced tutationN in 
Oiir wkild Species s.ork. In litiire \wewill has\e a 
raidiation source arnd '.ill utse irradiated pollen. In 
general, intlation breediit, il cultis ated groundritints
has not been \Cl"V sUCces.Lul. I think s\ecan generatenuhvraiiyri s d rse scnet 
enOtlgh %Miahilit\ 1r 11 \ide o sses bY cone
tional rileans. 
R euben: A re o n c i ploying tile e brvo-c-lIre 
technique to re"cue the emhryo where there are 
probletis of abrttiin duce to incompatibility? 

(ibbons: Yes. sse are doitg a grcat deal on that and 

anyine interested inlfurther details should ask theRegional Irogiatn, Malawi. for tire recent ICRI-

I publication, ()tigetitics of Aracui . 

Cole: Wh\ do) vou think Ce'rco.spuraarachidiicola 
lesistant lilies hae \ariablc perorniance it different 
groirig regions of the rld? 
;Gibbons: Possibl\ strains, or niixtures of strains, 

're coupled %itli eriiro ie ntal effects. 
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Recent Developments in Groundnut improvement
 
ill Zambia
 

R. S. Sandhu, B. Syamasonta, and Edith Simvula* 

Abstract 

Groundnuts in Zanziiaare'grown traditi,iall' t,1' nia/-.ss lrmers. Totalgroundcnvt production in 
1)72 19. 2 t,, 14517 


proihi, hi n d'tlin 'I /r 2 t in /"979 1156 t in 


ithc ciaotri"hia.t im r'a.md fr,p 3 t in in /98€5. wh te (;t,iwiially marketed 
it 1.7 1 9'4, inzdicating demaund outstripping sipplv. 

il e /hroldgoil4.1 alld .Nl'p4itl' o/ /i 'ti. cA o t,'It,'rotiuid it [irot'rilllaTe Stated anI zonal needs 
i ho'ti/ld. A S]4,rt-S'a.so pain.s h tvp'p /aA /Nhid't r4/h'a.i'd inutf/Ir is readtfir rt'hase. -I/i'w long
,'a MI lr /11 ']taioisairc- und'r ad nc 'c.' I. ,11 a lint .suv'tili/e/1r valh' condition.,"n Ii, 4twtr. s 

Sumnirio 

Recentes aanqos no melhoramcrito do amendoim na Zambia. Na Zambia o an:enu/oimn i, 
1tradi'iolalo'nte 4 u/litvad por peque'! agricultr.s. A.Iprodu 'io total de amtendojil no paIs 
ant1111Motilh 9.372 t 'n , '2 Para 14.5 / 7 tm 198l5. e'ni/untlto qu a Prodi('ao o/icia/mente 
4olntwr4i ia/i-t/dl r'dii fit,ih' 2. 739 t cili 1979 para 1. 156 t vi 1984 indi'ando que t procu'ura exced' a 

t 1 c i '.5/'4 4,14p 1mel 14/i alih lieidil ta do nece'5 sli() ,//i' iSVliliS ill444 'i 'm .\4 iprt '.c'a s ji/ailestit' 
/ it414141.4 i d ' ' 'urti441 -I,'44 1I mla tlrliric'da 1' 11, i [( /o tipo .S'pani.s. 10i autoriuela Para 

,Ii1)1i/1 14'' 1(u 4 I'.4 i' /4l Oi t distri/iuidi/ . I,1 ide /i (Io/(Jc /moni1,1Jul1 itr 1)iilai 4 4i'cA&4 / 
4wild" ,iWtl4ltlhi 


i'iaItii '414i
 
,Sl4 o /4 s ai t'ut( (iilatinhi o.4 ' i~ ia liinl, alaital dal para ii'nh/i(i's /,c a/i' li 

Groundnuts are traditionall groa by small-scale 14517 t in 1985. lhe marketed production through 
farmers in Zambia. Both long- and short-season official channels during th' same period declined, as 
groundnui types contribute to production. Fhe most of the groundnut crop is sold through the more 
long-season irginia tYpes, wAlhich mature in 140 to lucrative informal market. 
170 days. are gro ininmediun and high rain!all Although information on the number of farmers 
areas (900-1525 mm), mainly in the Eastern and engaged in groundnut production at the national 
Central Provinces,. accounting tor about 90(' of the level is not available, in the Eastern Prosince the 
total ground nut crop. [he short-season spanish number increased from 20 187 in 1981 to 39 840 in 
types, maturing in 10 to 120 days are restricted to 1984. Since 1983 the area under groundnuts has 
the Io,-rainfall regions (below 900 mm)of the south stabiliied at oxer 30000 ha. Yields have averaged 
and west, producing about l0"i of the crop. 480 kg ha-I though this was lowser during the 

The totil national groundnut production 1983/84 season, due to drought. 
recorded a significant increase from 9372 t in 1982 to Confectionery nuts make up the bulk of produc-

IAO (roundnut trcdcr. (Groundinul Breeder, and Technical Oticer. Msckera Regional Research Statin. P.O. [ox 51M)8'. Chipata. 
tZiiih,.i 

ItRISAT Ontrriaional ('rops Research Institute for the Sccrm-Arid Tropics). 1987. Proccdings of the Second Regional Groundnut 
Workiip (, r A 'r t-. 10 14 1-eh 1'98,. tarare. 7onihahe Paiancheru. A.P. 502 324, India: ICRISAT. 
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tion and consutnption in tilecountr,. I he Fatern 5. 1o assist the seed agency in tle production and 
Province alone produces and markets 75-)01( of niillipic!,ion of approved groundntt varieties. 
otficiall.\ mairketd grouidiiuts, hich are all '{fclectl
conl lcr\, t\plc.Oftitle, hm c io,dolistIC collcilafptcti,1o tACII ill!LICW_'Slia e o,pltfdlaeL- Variety Testing 

litll,lc,l\is li/llol' expoIl.Ig little oi !i 
I'rcii polio\ lihs ,arilc! the 5ctIs, ictllctijng1 MICI 

co'lice riltot Ci l lilJill ld lctio)ll itL'tifll
l t of ll-
es its ((iiOll'liellliiid ii l i cmiii 

to HII,.thOtllistIC uIlIIC' ilI hit' i lheLi.I LiMole 
renL'Cltl\, ' bec l:ill liiiniiiieodh ita IleilfpliCCsulpptLol n 


Lilil 1i[ CoilldCliCi SIuitll!0 sL IhICCI . 98 It)t C.rOd, 

hist hCell lloie hI iIIthiie-tolfd ilIiL';I'se IllpIIC's 
,
-A[',l\ L Icse l h \iL[k L ' il lI ll./,llhl 

prior to 19S ss;anpicscll'letd i Lth I uisi RCl!iLn;ula] 
\W Llkshop oin (ILt)llilfloit escai' hIllhuiLL5L-llh;ill] 

lniiti S utilinii.\lliii I ,nitht cial. 1984. Wo k 


doll' stihieifie tl[is hlIi \t l .ulsd ii pilpel
tills 


Varietal Improvement Program 

Ihle broid e(\(l oL thle gtlnit[ ui:lLlieiin [rL-

cuitil is to pl'Lhlilvchiitli-s eh(ili , ul e
ILtiictlllldiiIit 


ot I Ltsai thehis
4 iced o ;Illsalc 

t/IIIII.iiieS ,L Ii,Wsan Ills , ' ti") /L!I0l!lHM Ill.",iL 
, ec t c / I 	 ll]b Li CII l C tItiiioii Ide liIt ii d ie: 

I. 	 lie ll)il 'I',iwitiIi III dclicHi2 ils it liof' 

ktint 'l aid '
al IIiA tIItlI ccl\ llleiliidliiii 
iihtall i I\nim , ~pc4 

2. 	 light texltui d , lk o1 l[le soullicill ,lludssk'sIilu 


rI.Ciolls icccl\ ic stc lls lls 51ithin 
if -hioi-
grtls:ihig period Ispatisli t.p es 

3. 	 Acid leache!d ,iLls ill tile lgh raiflllll liats 0I li 

ilIth ifltIiltI-hest (\pops.,"-Ile..alI SuIliliM 


pes,. and 

4. \ allc\ inca, has iu,c t\pucll iuhu ICI1pC!lics 
aid it CLIII[Lriisi'l5 stlcitCI 'e;ILsl1(eills-

iltllil! il'ilii;L P pi's), 

speciti." .Ihe blectl e',(t lIe biediiie pi Liniitic:i' 

I'0 lQii -illiiig L\ iils 
killh ,fliltie: 

I 	I de\ 'Irl(llfOHHittli i 
*LLcfi'p;'IhC ke'CI 

2. 	 ILod chi p eil}-ImiitllllL! \illel, IeI u1sp i ll 

cific ,lalorcoltclI condiotions 
3. Il de\clip SlIICtIC, IhidileM'ICslstili l it it I'LL 

I11a.1idiscases heal 'pals. ilist. i d roi'ti ve. 
drioughlt, and 'pops''. 

4. 	 1o undertake gcriiplal coIllectin and calua-
tion: and 

Ili\iceof the iliportialce 01llig-scasoit confection
l'Is iiI iti 'LLiilifI ,hig\ h-priority has been gisen\ lt 


to fill if .iith'llitl l the presentlyi )ic i(i 

g(I5 I IA riety. ('hiililbal ;i. Iins sari[i'-see'li 
its lacks high-s icldpoiLL tialihais Ilo ni-ilfliriln 

ilil ld Is stuscep!tiblC t0 ICafSLLs. lIst, Mitid 
'p )p " coidititni..\ lc\\ selected lines I(!iLL tira
ditiollalk-rlim lli ocll lalldfatci's Lld sollle prlillliS
iig 11tIi dti I.I Its ic tes I .d ill itdsiiiicn d 

',.t \ 

hillfitilepa.,ilsso Ncasoilis. t he Lesults aic fires
critcd in I able I. 

.'\lhough illLst 

!ill l lllti il' tuihls acrosiL thi' itS il lllitlts 

Li :;e Sclected lilies recorded mar
gialtlincicases LiCl the yield of Chialinibana (1196 
kg ha 1.olllsone elm\. NI 13, excelled by signili
cant nm i L124ins t Masumba and 43(i allIsek

lociitl \,as
indicated at tileiiid site at MNuulir'i. Entry NI 13 is 
charatcri/cd hr beine it\icek earlier in maturity
than the cioiurol \ealiet and gises bet ter shelling 
f70-74 1, hut u slIsmalIler keriel si/c (124-142 ker-
IeIs 100 g I. IheCpleCIc linantly' tl:ec-s edcd local 
selectio n %( S I ga\c inf ncior ields. he ntry 1N13 

eliu.Sigiafi hcaiit v'far ilItetactii 

eiteds a Vc r Lii illLlcl I testing betfire it could be 

lconsiderediorrelcasc. lie trial has becn repeated at 
eLull 	 slit s diliti (lhe 19S5 8f seatsont . 

Ihe oil-yiclding, LLg-,ctson sariety Makulu 
Re¢., alt lugh potentially a high-yielder, has tineer 
ile'ei piLplillr is sofliircc offood protein in Zanbian 

diet (fii ILLili t lnattfacti\c kernel flaVOr. testa color, 
ailtl Seed lhpIIIlralMCC. It is also highly susceptible to 
"pops'" C01idti:oi oii acid-leached soils in high rain
fall ireis IL iplicc this saris, a few releases and 
fixed hiues 1iLlti Zinibabsie alog %kithsoic pronlis
iig accessioIs, surc Caluatcd in idv iced ,'ariety 
trials aclr f clluslr fot past two,ss Il Itllei;ts the 
sca s0iIs. Ili' Icsulis ir 'i..LnitiLLL /cd in Table 2.4I hrec cltries. a x 2.Apollo. and lEgret, re

cLIordid rIllsi"PtLli'l'fit IitLil \iCld increa.cs of 2 to 
5 \I that IlIdulILCd h sie lvNiakulu Rcd(1485 

kg hla1).All of theiii u stperior .crile character-
Isilics. Hotli (oppebhelt Riutner ("pops" tolerant) 
ilto RIo iil '3-1 (aditl-tiatiiring) .yieldedpoorlk and 

seic lfighl sa1scepilble, 
to lealspots. A sigiificanlt 

%ilc\ I loicatiotn ittrictioLn \kas obtained. [he 
larger-sceded etir. 4a 8 2, %%as first inyield at both 
Msekerit and Chisa niba. Farly-ma turing Sigaro 
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lable I. Yield data, Advanced (,roundnut Varieti rial (ihng-eason corfeclionery), Zanbia, 1983/h4 and 1984/85. 

Kcincl cId (kght 1i 

Vaile'\ l~cVtltV VVielts, VeY¢iI" 
_o l VVarlel 

\l iultra 198 N-1 1984 85 ican\'alict'\ 	 Msekcld Iailltih; 

M 13 1022 1991 '17,4 1 1 S09 	 14-12 
13()0)1 

1119 1 I;HI I1 l' 12S7 
(h 82 178 	 1u' 1.71W 

Ch 148 S( 

('h 147 So 1 220 i, , I II ;301 I 262 

(h 21 S) 1 201 I ,-l h10, 152 21 I 207 

(h 82 174 1 171 !62s 22 8 1 '? 1207 

1l134 I 0, 850O 169 1 223 1196('hahllh'ilri. 
M161 I 115 1471 705 I032 1101 	 1097 

(iumid Mcall 	 1244 I067 838 I 181 1318 1251 

) .89.16 	 ±72.80 ±51.47 

0 1 11 	 10.23 

Iable 2. Yield data, Adhanced Groundnut \iaritl. Trial (hung-season), Zambia, 1983/84 and 1984/85. 

Kerrel ield (kg haii 

Ie itl V 'iiv '(car arietv 

V laIcl NMsekcra astillbha ( Iis llt \Iitluliia 1983 S4 1984 85 lilArll 

!grcl 
.\poIl 

2092 
2 002 

2051 
I939 

1271 
1245 

802 
SOO 

1293 
I 29o 

I 815 
I 735 

1554 
513 

4a 8 2 2 175 1781 1304 774 1199 1818 508 

Matktlru lRcd C) 2 159 I8'5 1 150 755 106 1 813 1485 

Sigiti Pink 135) 
MA1a)h IluPk 

I 942 
2070 

2 170 
I892 

1 126 
1221 

642 
693 

1247 
I 296 

I 093 
1 642 

(470 

1469 

(oppc belt Runner 
((abut 3.3-I 

I215 
1265 

I 693 
1 634 

963 
896 

640 
491 

994 
i 127 

I 262 
1016 

128 
1071 

(iland rile;n 
SI 

I1872 I879 
-89. I± 

146 70( 1201 
67 

( 598 1400 
±(±47,45 

(V ' 

Pink (35) excelled in the l.trng\%a Valllev :it 

lasumubat iccording 16' hrigzhcr relid (signit Icant it 

0.151 than t(ic conltrol ii.'t. I Ile nldld - car 

itlracti-lI %%ilsAlso signiclit. I)tlrlng (981 84 (it 

(112t1h1 \CMtI ids s'cMgenrltly depresCd CcCpt 

irn tie Cetirv R(.Vht 33-1 due t0 its \ear. tittllillr-

it\. Since \arills Fgutctind .. Itunlhlihssel ire 

ham protected b, iceders Rights. the case fi 
4 

release (il the ollicr i,,I cntries. ;a 8 2 alld S!itV 

Pmk (35), s'ill he ctmisitlred alter it .ca mt ole ()1 

hmiher trestW. 
ile sl im-seas(Vt spaitish hitlcl sity, Natal 

(omoltn. i"sgroina in the lrlt-textured soils it ilte 

Southern and Western Brt).trices where the rrig 

9.59 

petiod is short. It matures iii about 10 days hut is 

highly susceptible -. !cal spots and his nondormant, 

flat-ended small kernels. *o idcntily' a suitable 

replacement, ia series of advanced ariety trials were 

conducted at four sites (or- the past three seasons. 

I tietrial enties included sonc introdtlctions with 

larger kernels. I he results Mre given in Table 3. 

I \so entrics, omet andI ifspan, both from USA, 

riecorded significant inciln yield incrcases of 9 and 

()lV respectively user that (V the varicty Natal Com

nra11 (X49 kg ha 1). All entries with larger sced size 

'%ere interior in yield. Based oil results obtained 

frol trials conducted earlier, the highest-yielding 

entry, Conii which had round-ended seeds, was 

47 



--

Table 3. Yield data, Advanced Groundnut 'ariet) "Trial(%tiort-seasuil), Z/ambia, 1982/83-1984/85. 

Kerncl yicld (kg ha 1) 

,lrlt h (lltl \.aricr v c 
''iarct\ Nla 1'o c .\taocip~apa Siat% ida Kaoma~ 19S2-------------984-85-
I Ispan I 297 H.11 6i9 92o 



"-(, I 075(oeliti 893 938I 253 89( 7(18 863Natal (oiilij (C) 
N-14 I 094 858 9291227 7o98 67(0 9s 699S'llic 1046 0) 8491237 740 595 815 66..adlda I 083 793 8,17I ; 18 732 584 813 645I'lo cr 93 819 8091 122 706 57(, 7S5 614 110186 11 73 761 797I 213 703 582 684 089 953 744 795

Gllnd ilican I 213 7W7 634 821 725 1043 807 85S
SI 

:54(5 
4,16.90 '27.080V 

10.920; 

relciaied in (tohcr, 1984. \ hilc I iflprin is ;lso Allica, lioingwe I lable 4), has hodicatcd thatii',tcr COI)dlCdfarilti h1w t ,hichC,Ic. I Ic (ll61 lh ,11c 
Addiuioiil 

cntrics, !(.'(NI- 36 and I('(iMS42, gave ontly margi.iti d is hC'il, Ylli\l, ii Iat(c site, niirciei;.s (ipthis c i,1 i s (I 
to 2(71 over the il Llof Makilu 

Red Control, C ,I \k though sigtificarit increasesO1 , I tC ltitl of%; 0l i0 O Itcs ( ,.Isckl,cla and 52 anil 5011. rc-,pccli\c!\, c,crc iecorded againstC-hisariba! I 14l , i L MlI\I lt1 c 1 III-,- RhI I(c.- iih l)In thf ,'liali tai. A I Rce1roi (iouindlul Plioei,1i con t l Iloth entriehot Soitict i cciudcd hieht -')ctw ilc, itigc lind largCr ker

l a 1e4. Xivhd di li, I( ISA I S cilih I riIt (rionI roaa it WFliltdi %'ilricet Ia I (!o nig-ste on), lnis Z a m i, 1983/84 and
1984/85. 

Kvcl! vicld (kv tI I ) 

Viaritv' loco oVil.. dci vca rVirict -- ,%cskcra - . ____C hN u;Ihl 1983 84 liii
I984 85 lici

ICNMS 3o I 827 I 268 I 248 I 847I(GMS 42 1547I 773 1 274 I 307MI;kuli Red (C) I 740 I 523I 898 1 139 1191I(INIS 47 1 946 I 1S1554 I 036 I 188ICUMS .13 1403 12951313 I 187 I 12oIC'MS 35 1374 1250I 368 I 111 1 179I('GMS 48 1 299 1 234I 350 1097 )71ICM.S 45 1376 122.11501 925 958IJC(IS 38 1468 1 2131 272 I 136, 964ICGNIS 39 1444 12041367 10.35 1 104 I 298 
('hlittibaria (C( 

1201 
I 351 

ICiG S 37 
682 939 I 098 1118951 914 817ICiMS 44 1146 932977 823IC(iMS 46 
843 996 910910 
 886 778ICGMS 41 I 018 898
1039 741 715ICG(MS 41) 770 

1066 890 
894 674 990 832

Grand mii,.in 1326 1() 999 I 338 I 168
SE 

133.35 '133.25 ±94.29
CV (',i) 

- 16.14 
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fie ie than MAkItuL Rei 1hC trI:Il 11;11hCtii Grotindntt Progranmfor Southern Africa conducted 
repeated at the 'i litions dtrie the curIent at Non sites ftor the past two seasons ( able 5). one 
seasti. entryv. WCtNIS I I, exceeded the yield of control 

1;1 ",'A.' f , I mt(ljul 112 .34 ,o i- .;aiities Natol ('Co mion aid (ollict bs .igniifican.'w ,e + tI. 
s I clttf c I mi th,: I(' R IsA. I Recgional margins of 2,4.7 And 18. 11*;.respectively. I wo more 

d(tI , I(flIS,\ S,%Iloutlirn fricl 
1984/85. 
TahhI 5. Nii I ItegiomiIil (roundnut Vairict) I ral ort-se aso , i ZZ t),iIbI . 1983/84 Mid 

Kcm'l ,iM g ha 1) 

----- hVarnet v 
ValCI NI+cktl.I . lc 19 X3 84 (984 85 n 

IC( M% I1 2548 I SO1 20(1') 2340 2 175 
1l(,( ;.%s 25t,2 I 5 1 I 974 2 1-9 2051 
W(iMS 2 241.1 I (I 1959 2 123 2041 
IC(;MS 1F 220(, 16)2 1 867 2031 (949 
]((iMS 12 2298 1552 I 692 2 157 1 925 
( (iNIS 21 I954 I832 I 98o 180)0 893 

R((iMS 12 2(083 I 683 I 840 1 920 1 883 
(( % 2 2148 I 609 1952 1 805 (878 

R (;\Is lo 2 118 1 506 1 75) 945 1852 
N (,NIS !, 
(itIet (( 

2 197 
2187 

5(14 
1 598 

1814 
(830 

1887 
I 855 

(850 
1842 

R (INls 3o 2425 (256 I 799 I 882 I 841 

1'(.IS 210 2 181 14'8 1 747 1932 I 839 
I(+(itS 1) 2 14 1420 1 87!) I 733 1802 
((,.% 32 219 457 1 711 1835 1783 
( (,%IS 7 2 131 401 (654 1878 1 766 
I((;Is 1) I 979 5(9 I 682 I 816 1744 
Naitu ( onitol (() 2(089 1'99 1649 ( 839 I 74. 

IC'(iM' I 2329 1151 (466 2014 1740 
I((\Is 
( (is 

2h 

W4 
1 97 

2030 
1 480 
1 387 

1768 
1639 

I 650 
1778 

(709 
1708 

( ('Ps 14 1851 55(1 I 761 ( 42 1701 
R(i 1, 2 1(45 I 254 6(10 ( 788 1699 
('(iS, I 13 893 1489 I 742 1640 1691 

I(G % II 1 153 1511 I 794 (57 1682 
*(;(MS ' 858 ( 483 185(0 (491 ( 670 

I(((iIS 31 
((iINS 28 

1957 
)17 

(372 
(327 

( 371 
( 654 

(958 
6 i 

( 664 
( 662 

((iSIS 4 21030 191 (41(1 814 1615 
((51\S23I1 2')4 1606 1611 1608 

((((S 16 I 7531 4-17 475 1725 160(0 
I((iSs 24 
IUGMS 25 

I 722 
I 800 

(315 
271 

31 
435 

1775 
(639 

( 544 
1537 

I((((I 2') I731 318 1 775 ( 274 ( 524 
I(UGMS (8(6 177 (49, 1549 1521 
I(( S 8 ( 966 922 204 ( 824 (444 

(irand Mtarl 2066 1444 1701 I 809 1755 

SF+ 156.25 ±1 56.25 ±110.48 

CV '2 12.58 
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entries ICGMS 21 gave the bes, yield at Magoye. 
Seed size io both ICGMS I I and ICGMS 5 is larger 
than that of the control varieties. The trial has been 
repeated during the current season at Magoye 
although Msekera has been replaced by Masumba, 
which is a more representative situ. 

Hybridization and Selection 

As a long-ter mlll .nr,1C,planned crosses hse been 
made since 19;2 to ticstlop grondril't genotypes 
%kithhigh yield potential, acceptable pod and kernel 
characteristics, and resistance to illport:it diseases. 
,bout 156 cnbinadions hasC been attClptCd so 
far, Flron allloig the 21 clos bulks rccived frol 
IWRPl>A I ('enter, India, and IW'RISA I RCgional 
(iroundnut lrolra.ll, Nialas .,1 promlising selected 
lines hase been entered in preliminary yield evaia
tio trials during the 1985 S6 season. Single-seed 
descent methods of selection (Hllrim 1966) hase been 
follomd. Seeds of ,60t -, to '.,population bulks, have 
also Cell grol l for adsalccllent ol gerielation 
prior to Clcclioll. 

Germplasm 

Morc thatn I1)00 accessions collected froji local and 
exotic sources a e been maintainCd itt observation 
rov,, at Msekera and c\alntled across sUaSOIS ill 
respect of important plant and seed characteristics, 
ald reaction to diseases. Ilie geriplasnl has been 
seringi as a us'lil source of donor geties fotr the 
breeding progmi ll. .A f'. higlh-yielding genotypes 
ha\e been fM1il !, be Of direct use. It is intended to 
broadeti the geciic base throogh furtheracquisition 
oi elite liite rias from pertinent regions of the 
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Recent Developments in Groundnut Pathology
 
Research in Zambia
 

J. Kannaivlan, R. S. Saniidh, and C. 1 I. I1acitia* 

Abstract 

l-c rItil (I(IcOj -.v 

IcoO uI,4/ I' i/l/l 1/1( 4 /c. /4/ili/lb1: (. ,huk( I1 b1 f,)1IIIIo Ilu i I041) ), U /1(1014 

Sir(IW H4, Wil (t011 itII )1 lln ).'. 111 I/ -)/i )IIolllth I (iWI, I~ I 1)) ICY/() 71SSS, it as 

hIngll/ /1 /M. 

M jpIllZ (/I/ill C111 o /I I/Ifill I.(:1I) I Il! 1, /IIIli/ 1C,. /111111)/1 .-1 (41h 1 , i 11 I ll12"' it1(1,II wb 0I ) , Is bing'UI 
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('l ;lI l!Ii(. 11p ( (IIII I.ld l I p l04.oi 1 I Iti1ClIII /I.IIIi(IlS wfild egm ta ioudI)I)IlI.I RC'l/1II MW tu 1 

,il! 1101 IIP1i du (iil.F(111111Ith 11fs I/ hf d~s'lseit ( 1,110 rcol51loAiliba.I~,Y (NC, 



Table I. Reaction of groundnut entries in different trials to leaf-spot infectin, sekera. Za.-nbia, 1983/84 and 1984/85.' 

__________1_ 9X3 t't 
1__9,4 h5 

fighligh1.% "h' tLoA High1u-tlg sus- Nus-No of reis- Io - - cepti- No. of resi,- Resis- Tole- cepti-entries iani ceptintant at1i1itvGroundnut trial h Lnt,iesscreened 1) .2-3 (4-5 tant tant rant bilitv bilitv(8-9) screened I (2-3) (4-5) (6-7) (8-9)Advanced Variety Trial 8 0(1 6 2Advanced Variety Trial 1I ) 0 0 019 0 0 U , 1Advanced Variety Trial 0 0 08 0 1 100 0 0ICRISAI- PCgional Variety Trial 1 
8 II 0 0 016 0 0 2 90 8 8ICRISAI Regional Variety Trial 2 16 0 0 036 0 0 0 0 I 1536 36 0 0 0Prelim. Yield Eval. Trial I 0 3618 0 10 8Prelim. Yield Eval. Trial 2 

0 0 49 0 0 0 13 3623 0 0 0 4Prelim. Yield Eval. Trial 3 19 25 0 025 0 0 2 230 0 25 25 0 
0 

Prelim. Yield Eval. Trial 4 0 0 1 2436 0 18Prelim. Yitid Eval. Trial 5 30 0 
0 0 18 - - 
0 0Prelim. Yield Eval. Trial 6 2 2818 0 0 0 1 17Prelim. -Yield Eal. Trial 7 - 12 0 0 0 2 10 - - - -Elite Strains Trial 1 24 0 0 0 14 10 -Elite Strains Trial 2 - - 32 0*Pops' Tolerant Variety Trial 0 0 3 29 -- - - - 50 0 0 2 48 

FoliarPreliminaryDisease Nursery: 
58 0 0 2 30 26 52 0 0 0 13 39Adaneed 

- - - 46 0Groundnut Germplasm: 0 0 13 33
Alternate 658  0 18 447Sequential 193 342 0 0 1188 0 111 2301 19 14 154 216 0 0 0 22 194Total 1189 0 I 39 559 590 890 0 0 1 181 708

1. 9-point disease scale (I highly resistant, 2-3 = resistant. 4-5 tolerant. 6-7 : moderately susceptible. and 8-9 highly susceptible). 



Foliar Diseases 


In Zillcihia. 0f1 

ar y Ie spotItrpof (' ill ( " 1iWhidnc Il/ ri) IIand 

late lilt sptI ( '/dt')iarlo/,o/r'rtiUlll Cleth wt\i) 
' ,mOSt Sr-l6ls disc:c.IS Of glOtIndillIt 


tile t\ o. leaf is llore dcsatllg ,
Carlly spot ltIc ilte 

crop Yield lui"seC:arCeCIenrall\ substatitl u cnilthe 

crop is ictetcted h htth lCal spots. NMoc eilphaisis 

thictlore 'i cil to lCal-spit icsistallo. 5Clc',li'iiI and 
chlh.'cial Clint! ol. In )oth seutsotls

, ccuulciiilt e~tlics, 

plontted 1;I hi'rc,r1+. .CiIiplacicl, anid tolcar lic;ise 

itll seiW at Nlscmkcia RgciOaLI leCalcli .tatccc 

\%Ceic".;:cII.', Io Il IC ic ll. m iItataI-s,t t IsIIll! aa Q-

disease Ctle, Based on disase sse2\lt\, !!IltIc , \etic 

gic tiped into lt.lcl \ ccistai ' (I I, csIstcIIt (.2-i). til 

crait 14-5). ict0dMratrcI siis lt ltIbC f6-_). aid 1i'hl\ 

"UscceptihIC (S-9). I he lCtt', of ct-spot se-clcICt 

crc presCilicd ill I lh I. 
()l the Il l:I ) i i\L)jlidlc 'Cices StiCeledj ill 

IM83 84. 011 i11Csic(IItiC'!al cdcC'iiiii\\as toild i6 

be csjstmcct to leat spot' A iiciI 

tolclant 

(559) Sic 

riclAtisCs 
sr'asctic. 
shmcd 

s IeCiec 

31)) atnd inodclit,] ,sccepIle elics 

lAso il cntilwd- I cac:-spiut s.,eriiy \,ts 

l[i 'ci'i it , 5 that n tlc Prcs cois 

t illse if Ihis" maicci pliolc :,ll (:Iitlies 

1111i ill ,5. 0)I dlt)OctticsC dil',C,'iS'C P184 

. 

Iabh' 2. Rcliticc 

liil 

d\i\uicl \;ilci, 

Adu l cctd \ I I 
I ( I \ I l cn, 1:1 l 

, u(I! ; : -'cndoil 

00klS Ole 

I'IclIii 'Ic Id I "diI. I 1,11 
tIcLii 1 wich c1 i. lial 2 

I'tc liii1)r,,,, 1:\,I liltl 3 
t IsaPi ill ")ild' %i Itial 4 

'Ichli hal I Ital5 

fictii . Yicld I k.l Ii al 6 
i cl d\ I Itl 
liI Stci ci lIr1:i 
I llc >iLclltlll I Iul 1 

( c tipl.t'ni 

\ ht1i[i6C 
Seccicctlal 

1lolic Disecse Nursery 

1otal 

1
.i -. \USlIc ollmI III\i.lc 

if rocnccli l c'cctrit,,, ill different trials to rust illft!Ctiu 

ciil.1 

t JAI 
\ a 

ctIc 

itllers\ 

Iot ]f 

cnUtres> 

ilivhif 

ie.'Msullll 

9 t0 

I :ial 
Irill 

I 2 
0 

I 
16 
36 

11 
23 

25 
26 
30 

0 
0 
0 
0 
0 

18 
12 
24 
32 

0 
0 
0 
0 

645 
178 

0 
9 

58 I 

1166 II 

he toIera i to tIei Iiscasec:id 181 showed moderate 
suse:epibility. 

Rust (I'uccmil arach/ai.) occunrs oecasiOnallv itt 

Zitnhbia. II IIu.,I, it .Cly seClC Olit break of rust 
disease during the 1983 84 scasonat M sekera and in 

ltV hilitcs' fiekls ill the [astern Province. Silc. 

the disease appeared it March 198 4. many short

seasn cuitivars escaipe)d se\ere iIectiOn. Iowever, 

tlin-seasol glould)tut entries 
affIcted by the di, eae llrclc ie 

pla'smn cMid [oliar disease ;rcl 

seiceelled oil a 9-piilct disCase scale. 

sitI Ic litlI'alI/ed ill Iable 2. 

litsed ilt rust SeC6 fithlieclitN 

s\ecc severely 
iatercl.I genl

eltrie!, \vere 
I le lesults arc 

,,CrIe glolpd 

into highk lesistallt (I). :ccsisIt; (2-3), tolerant (4

5), and septihli ((i-)). ) tie 1166 eltries 

t+tU ill'v I I ,acre lotilldt it) he highly resistait.eclucfwd. 
I hese Sir ie P1 3510680. PI 314817. I('(iN+S 30, lCG 
7882 78,Y.. 78,g. 789o, 7893. 7894. 7895. and 7896. 

All these cntries \\iCre al.,o foid resistatit to rust ilt 

I('R ISA I, India (Sucbicltn; imvanc acid Nrcocamcld 
HSI3. lII addition, a iciIIhec ofrIlccst-resistcnt (158) 

and tolcrant 1129) entics cde ideltilietd (Kan 

layii:acid Sacndhn 19,5. 

It illslillg enties Itt CciI dl o ILecf-spct lesistallce 

idcnitfed ill breeding rpitcrial and gcn'cplicsnc wvete 

tcested 6il the l'RIS..'\ enttrics liet cc n suscepti

. ,lkC', "1, Zambial, Iq83/84. 

tc, istcnl Iloleri Susceptible 

0 9 

0 
(1 
I 

7 
34 

8 
7 
1 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

18 
23 
25 
26 
30 

0 
2 
4 

17 

0 
I 

18 
15 

18 
9 
2 
0 

3 
65 

7 
74 

635 
30 

26 6 25 

158 129 868 
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Table 3. Promising groundnut 

1984/85. 

Groundnut 

genotypes 

IC( 1707 

ICG 1710 

I'( 2716 

ICG 4747 

ICG 6330 


ICG 6340) 
ICG 7013 

1CG 7885 

IC(; 7888 

C(; 7897 


PI 350080 

183 66 

M(S I 

(halimbana S,:. 
(Omel (Ictf-spot control) 
[gret irust control) 

(irand mean 

Sl-

CV U"i 

genotipes shlssing resistance to leaf spot and rust, Msekera, Zambia, 1983/84 and 

1983 84 
 1984,85
 
Ieaf spot Rusi lcaf spot )efoliation 

score score score (+( 
6.0 3.5 8,0 82
 
6.0 3.() 8.5 79
 
6.0 2.5 8.0 70
 
5.5 3.0 8.0 72
 
6.0 2.5 7.0 71
 

5.5 2.0 8.0 70
 
6.0 3.5 8.5 80
 
6.0 2.5 8.0 68

6.0 1.0 6.0 52
 
6.0 2.0 8.0 71
 
6.0 2.0 8.0 72
 
6.0 8.5 7.0 78
 
7.5 6.5 6.0 70
 
8.5 7.0 6.0 72

9.0 3.0 9,0 87
 
8.5 9.0 7.0 68
 

7.5 5.1 8.0 77
 

-).5 ±0.8 . ±2.6 
10.0 21.9 2.5 

bh." spreader rows. No acceptable levels of leaf-spot 
resistance ( lable 3) swere found. lloweser 13 entries 
slowxed lox%susceptibility to the disease ill addition 

to rust rcsist.,nce tolirance drtiing the 1983 
 84 sea-
Soil. SOC oi'the pronising Ical-spot entries also hadll 
a lowr percctage of deloliatiori than the control 

variety, Comet. Of thesc, ICi 7888 
 is the most 
promising entry, rating sctne of 6 (Icaf spot). I 

rust), and 52(7 defoliation. this entr' is alhcady 


being utilized inl our breeding program 
wiith others 
to (evelop leaf-spot and rust tolerait resistant high-
yielding grouidit varieties, 

Chemical Control 

Since there is no agrolnonlically acceptable ground-
nut variety \6ith leal-spot and ru.,t resistance, cliemi-

cal control is the best short-termn solution to the 

problem. )uri ng tile 1984 85 season, a iexperi 
 nicit 
was initiated s,,ith an aini to find an cconomicall\ 
suitable fungicidc to mirimic the yield lossescaused 
by the major foliar diseases. [hc cotiiioil\ culti-
vated groundnut variety Chaliibana, %hiclI is sis-

4.9 

ceptiblc to all the three foli'ardiseases, was planted in 
a randonti/ed block design With four replications. 
Natal Common, a cuhivar highly susceptible to fot
ia r diseases, was phatled 2 weeks earlier in between 
and around that trial as a disease spreader. Four 
fLngicides, 1culate (0.27("), Bravo," (0.3%), Labi
lite' (thiophanatcmethyl 20(' + jnancb50('j)(0.2%),
 
and )ithiane N145" (0.25"1 ) were sprayed at 55, 70,
 
and 90 days after planting. In control plots water
 
\was sprayed. A setting agent, Citowitt - , at 25
 '+ 

nil 1001. was iixed \,ith each treatment before 
spraying. Final obseriations on disease seerity atid 
percent defoliation were recorded 2 wceks before 

harcsting. [lie kernel yield and its componentsC Ctetealso recorded. The cotiomic analysis olfitugi
cide application on groundnut yield was calculated. 
Resit, Arc sunimariied in Table 4. 

i)uing the season there was a severe outbreak of 
carly leaf spot, but datiage caused by late leaf spot 
and rust was tegligible. The susceptible spreader 
ros, s provided itiifornil disease pressure to all the 
plots in the trial. All fungicides except Dithane 
M45 reduced disease severity significantly over the 
control. lenlate ' gave an excellent control of the 
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Table 4. Effect of fungicides on leaf spot and )ield, and cost henefi., Mkesera, Zambia, 1983/84. 

Leat-spot l)eloli- Mean Kernel Inicrease (loss Net returns 

ation pod yield oser return ZK I spentTreatueit severity 

1-9 scale)' (1) tiurher (kg hi I) control (IJ (ZK ha I)' of) fungicide
(rate z 1000 I. %iate, ha 

3.0 33 12.9 I791 121 2052 4licnlate" 2.0 kg 

41 11.7 1387 71 158) 
 5

lBla io" 30 1 	 4.3 

5.8 42 11.5 1354 0i7 1552 !5I ihilite' 2.0 kg 

6,6 9.4 1112 37 1274 15


lDithane %45' 2.5 kg 7.5 
-811 - 929

('Control ( iter spits) 8.10 75 8.4 

-10.8 1297(6rand nwan 	 5.7 51 

Sl1 	 ±0.2 ±2 ±0.6 ±87 

12 14C'V ('I) 	 8 9 

i 9-p nt disease ,cile (t I highly rcistutnt, 2-3 iesisiant. 4-5 - troil ant. (-7 i nioderaitev susceptihe. and X-9 highly stsceptiblel. 

2. 1I' l).llai ipproxsiiatie 6 /anihian Kiacha. 

was folloN\ed h tairso" ind I abilite". lines, identified during the 1982 83 season, are beingdiseasc and 
utili/cd in) the breeding program. There was i, lowPIrcntildefoliation also followCd this trend. All four 
incidence of rosette in ('halinibmna during the

fultti.'l:.e trcatillents resulted in significant increases 
season. Front infected plants, ohservationsin kerc! sIcM u\e til'e ,Oltril]. Ilettlate", \\hicl 	 1984 85 

Ciitrollcd the dise;ase 1ot CefetiC l\, pruidiuccd the \cre mnade oif the spread of the disease and collse-

I abilite , tILCltt\ield losses at variots seserity levels. In gel
!:lz x itc',iltlCiSC' ill %wdlh 2< I. I tawi", 

\kas signilicantly more thanand I )ilhanc M-5 "',ee 7,-7.7,and t 71CinlCase, ill 	 Ctil the disease spread 

actruoss rO\ws. The rosetted plant., prodi.ed signifi

r piods (32 toI(i ) as \vell aslosser kernel
yiCld. CrspeCri\Cly,. 

Ilie sinall-seale la iiieis k l piotduce rnlost of the catle\ 
901'I lthat did healthy' plants. A fewgiouidtillits itt /aiibl di lot spri\ oill]\ ingici(1es 	 \,eld (34 to 

severely rosetted plantsdid not yield anypods. Inter1ot disease coiirol. l)\ using anio tthe test fungi-

litler Coulh tCic gioundnut Yield cstingly, there was no difference in the ntir.ber oftide, tile 
g I hetweeti diseased (105 to 111) androt a initiiiiniti ii 3-7'( (l)ithan,: \145" )to as much seeds 1)0 

is 12)1 I ie) cti ns ZK I spent ott plants, hcause rosetted plants pro1litilte (lie 	 healthy (110) 

fungicide \sa, least , ith the cis,,lv lungicide Bert- duced nortral kernels evett thouleh numbers were 

late +, C\cni thoteh its, gross teturn \ as the highest. reduced (Kannaivan ct a)l. 1985b). 

and aflatoxin are caused by AVwrlie nledhiui-cost fungicide. I ahilite" (effective Both aflaroot 

agaiisl Icil splts atid rtlst), call he recotillnlded to gil/nfilavu. lie incidence of aflaroot has become 

Of continuous cropping of 

field and lack of availability 
farlies to secure better rCllrns', \I !lere the diseases 	 important hecatSe 

are a st ionlls pitoblCi. I his fungicide is being tested 	 groundnut in tie same 

1985 8t a ii) trials in the certified treated seeds. lit alf'aroot, the Iungusduring i IunLber on-tarlun 	 of 

infected cotyledons of emergent seedlings, coverinigFastcri Pri inte 
them with a mass of yellow-green spore,;. The 

infected seedlings were St unted, with chlorosis of 

Other Important Diseases leaves. Such infected plarts in the variety Chalim
bana produced 12i 7 fewer pods and 75'( lower ker-

Other than leaf spits and rust, tile crop is also riel yield in comparison to healthy plants. These 

attacked bv risette, alfaroot, and allatoxin, which infected plants also produceed slightly smaller seeds. 

are potentially important diseases. )uring the IlTe seeds fromt infected plants yielded (, seed

period of the trial, low incidence of pliontopsis blight borne A. flavu.%in comparison to nrioe in healthy 

(tPhom %i /ivrhit ii) and tonnato spotted wilt plant seeds (Kannaiyan and Kelly 1985). 
A. /lavu.s also infects groundnut kernels and provirus wv're also recorded for the first time in Zambia. 

if rosette is erratic across seasons duces a toxin called aflatoxin. This problem is corn-The occurrence 

but rarely becomes epidemic. A few rosette-resistant rnionly prevalent in Zambia. Kernels from plants 
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that have dried ';t:niaturely or where shell damage
and kernel sp;itting occurs during development are 
more prone to this problem. Infection also occurs 
after harvest and before the drying process reduces 
the moisture in kernels below the critical level of9%. 
Groundnuts should be harvested at peak maturity
and dried without delay to minimize the aflatoxin 
problem. 
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Recent Developments in Groundnut Agronomic
 
Investigations in Zambia
 

M. S. Rleddy,, G. Kelly,, and .). C. Musanya* 

Abstract 

Siglni'ica ( /in/ttin /wil tl /in llit illsi,'ti.l . i/in/vhili, ptail pttulations, time/l planilig, 

'1 nc itil' wdaiAlasumhaIt ri 'I ' it II inni/./,iitI ant /rmtlit 'r."/t'/ catried a i a/ithA' ira 

Ri'A'ae/irch titiwm, ant ni tarm 'rA fici in the /I.a Irin 'ovince o Aiaihiaare sillarit'd. The 

t'tlrt'l ll ,l (/ tlta ' l'lt'iltl/i tl it' .t i. dtc liril cd. 

Ill/i i l ilAtitt'e i/i .t lintti 'A .ir't'ti i/ti hv l/ al/t-m '/ , fil('att', /llt' /1 il'il a' / t i .'i t V i I '/i /r", 

proti i / wellit ia'/ Itk ' o'rdin/t g i o (I t/it11 / tN oi markt itt ill /It/('sE crt Provinti ce orit'e I/t 

5'", oi/th t'l ,' ilit i l f ll t1i ill /i hti t//i /1 oi/ lit/i l/I Oll .0/ ha is . t'llt'rohlltts. 

At it'A'l ht Atlllll i/ ih/ti'tlaolit 3 h/l' . igtllott the cultivar, W'/ith 
prliclt' 1110,1tl'CM1,111 dti I00) , .htltid bItuIdilr /llM MC/Ar 	 ' 01011.01N 1000l A. hla allt v'asil|'11il lnlhhe 

1,4c l lii. Mt . i/i Iwh/ll A'i't 't/hA /lorm'rIi li i ) t '/ te/ 560 k i/ I/ I) 

t/i't oli/'l/ i/t iI i tl i / /i .tit/tillt \ i// diti/ i' t tl /itlit go ba t'Io the 1954/5 'is IS' t.i l /li Ii 

Priorto Nt'I rllpt l,' A1ititt ,/p', ili/ )ttitipitttIopilla[ tiill,.ald trit'litrc.spollm'rin ri e culturailia ltedl nl 

1 lo .lltAAi11/'i 'Cltr'lRcwar /I .cati,,n. and ill h-i'iitt ola d 'ouitheril Provillc(ts. At review oi 

Ii RISAJIc I 'i ri'',]tct i'ittiL a prior to SIt w pic rted tit ft' Fithe R egio nal Gro undnutloiltattlt o',l' 

,
'[or?) lr o . 'tolltlwrt . 11'iwo. .1;tIl,.ScqtI1ldn qtkrt~ollt~ic iflvc' tigwaioll.%oll groltdilltits al'v hrh [I~v 

discimwd Ill thli%polr 

,
IRet'eles mDinv os 11a iflsliga ;io atgronijmicat sobre o ;lllleIdoill IIa Zambl[ial, Collchi.s,{'.s 

qigni/t 'o/i'vs.sorb lv ' lit 1' . ololl lt (IS ('l1volve'/do popl (.'t'o de phlnlti., dwat(t' .so lll iral, 

rtt ki ,.ilp it l' . ,i ' I IIIrc. Ih ' 'll' dos I.gricul orc. n C , Iili c oll. t.Oh, 1 11A lt co5,d -i I' s -. 

limtlcligfuji-io (h- ,N -Acro'ri 1' t l~tlbt c notl.% s th ml Protviltcitl ()ri 1t'lt[d'¢ 	 ricdlorl.s 
latmlbia . .	 itinalllmllos(l/l. 0) tlll (h~rtlt(clvfld d,\aos . rtoil()mhio.s i; (h'3l'io. 

pthl; st'lIdo imp/otlml 

COMOu /ow'. dc [,rolcimo, , dinhciro. A, cotrd, ,I tcoillt&. (.Mttlm o.brc conpl'rcializa(-w /I 

Pr'ovinctialOrlietl1. imttm (h, 50",, (los pr'odwtores.(h' aint/toim (tt/tivam /me'io.s (h, 4 hia. dos quati.s 

dtpowt(.\ 0.0 Itoi c111 ttn almtcinh m. 

,'tl lm]ia/. .vrwi~th,patrlw do Wltlidobil Iporu~/d /)(.11111,m. tl,"'uor,, 

o l'tilttoho 

.Nma 'tw~t.s th' rod.mtit/- 0 rlintto to aino'tthn varitt c'tare 1500 3000 kg ha 1. 

th,l)(ltvidon 	 lo , ulttvar tttilt.-ado. ( 'olll t11P manevio 11propriad.), itals cviittes do~s agricultores. 

ha I,,w/000l /00011/,k 'pd lr Itint rt'nd(iio'lo/(icilt' otter. 0 roldimewtl u~dio actualdos"peqttenos 

N.t,I lt orc.s twlo c,\( c h, os i6(I A.,Qhat . 

*'Current il oinlci (;roulldllul Agronomists, arad countlerpart Agronomist, repwvtively, Eas~crn Province Agricultural Dmwlopmeni 

Projecl., kcra Rclioal Rcscarch Staton. P0, 11o,\ .MOII9, (Chipala, Zamnbia. 

for the Semli-Arid 1997 
W, lk,,op ImIsoatheml Alfl,;I. 10 14 F1-0,. llarare, Zinihahwc. P'tancherui, A.T. 502 324, India: !.CRISAT. 
R('RISAI [It1lC111htloT1,l ( lops Research Insil', I,ll ,I"fropics) lProccedingi of fihe Second Regional Groundnut 
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1)4l14/.\ dc 
l I 9,S(d h. 


Ill .sh e
'/4"I1hjl4'q 
4* /444/44 

ennruID1/ '44)1 

I41114 4)410 U/ l 

I/r'./ll ti,,I'/tI ,, ' a 4/ P4l.,,4ll)l4llN1h1,, 
/ ' llp \ \ /l 'llll 

llIllh to I€ .st i,i4/))14/4. 4)l4/ll /4141)) h l 
hi noll /g' 'i lr 

l ()/I/ 
/.'4n/r/444 /' 

(II 1'l- a4 111 ill10it l i' l 

Rainfall Distribution Patterns 

Monthlv distrihution of taintall at .Msekera 
Regional Research Statin (pliatioland Masunmia 
Research Suhstatit4rt 1I.ngssa aiges IVl r the thice 
scasots 1982 83 i) 1984 85 is gi\en in I abl' 1. 

lo/til raitltall it isckc'-, tor 1982 83 (1)03,)
nmm1)\\/IS (49. i6t).S l ltss 11,70) 83 i. iid.h Ithan 

thant to 19N3 84 (874.0 ii) \ , 199,7 mI hcltt\% 
hk, ,a\clrigc. \Vhil'e the 1982 83 sc/ison recescid 

hehuk ti 4 din11i\el .lg /l4ill) 1-ch-Mil. ,
Wcii,,01 \\ils CXc'CptlolmiI
mothi,, of Ns . Jill) an)d 
obsre/d .l [Jll /Ma's 
198. 84 stit/s, less iam 
I)Cc-.tan1 /t ild .'l). 

4, df\di ing4ptile tircial 
i//h Ihlli fl)eti \\is 
a hetr /44I)I l the /r)Ct 

ia , "-'. dtl/sg 

Ihe 1 
geilrd to 
prod)rcli4o1) 

/I riis. 

Ire12 r ndnit /4e/iel4iim\ , nsit thololigh intlest lgilll llof ag io/lillic 
:)sy,'cls c/\meriig tlhe following broid 

4/4l)4 ' l/' l4 If 'I /l 4//Ion /t' /954 i il I# cl~l'l',. /WI)/ IIlt] llo (It' phillihas ' ,t l et 

l'l/4lol~ "sI it:ltl' .1( l¢ ;lll 1/4) '/,4 /4 4/l['1444 ,lA.11'AIA 
4 I !1/1n/ul .low),Itn) l/mn. I [ I hiI,un' 

(), /tl'4)1/ 4 ot/t'dl 1 I rt.4l/4l)44 (/4 I1' 4///r)4l4~/'.,'44.4ti 

' IN (1% p) %lT l'll t c. .%(lo 

,,PS inkn,,,ledge ihortn the hehalior of these two 
varieties and to thetest vaIidity of existing
recofim cdl tit s (Taibles 2-5). Aftcr 3 years of trials(1982 85), both at Msekcra and Masumba, and on
larmets' field, it must he said that there can he no 
major o bjectionl, agrinomticalI, to ,i 7 5-cm ridge for 
(hilinlhana sih il cspacemeint of 10-I5 cm 
betecen seeds 'sithin the ridge. One hundred-cm 
r'dL'es. \\hich ie presently practised by farmers, are 

c/tolsidelied untccessarilY a idc. ixt,,-cm ridges are 
not recollIllhicidtd or ('hliihan4l types bec;USe

rIdgin, lind rcrlidging is dificul . loreover,
sli/4t1jica/nt U/i!d il/iantages iii\C not been found iti
particnlar rthIe () 15cem sp cingcturrctnd 'yrecoill. 
00/el/ic/ tIr ('lha /intanin Malawi(l, bls-an(1 3).

M I tkRe/it i lla s4l-croP sit /titIn should tot be 
plantted i t an itlterridtee listanjtce f mnore thniti 75 cm. 
Rd e /4i l cm are peinissihle with this \ariety butilrC feasible ol. i tle lirnier can construtct aild 
'naimailn heil itl ;I sltisiactor. a\ . A distance of 10 

Ctll between see/ds stiils the upright habit (if this %arietv' and/ niav he considered ide4l (lIales 4 anti 5).
Il/ased oi these trial tie plant p ipu/itin recommnended f/r (lilimbaa is about 9(1000 pints hi 

and Ii/r ,/ik til) Red about 1330(100 plaiItsOther major cinclthiuMolis IroIml 
i. 

recent spacing trials 
were Olt the use of plant pOptliations above those 
recommended for each cuhiivarserved1 no useuil pur

and ,t4/unsii Research Slatioins, Zamibia, 1982/83 to 1984/85.
,Msckera Ma/oliba 

.M,,itil Mean 1970 83 1982 83 1983 84 1984 85 1982 83 1983 84 1984 85
Oct 

22.1 5.6 t.720.9 
Nov 27.0 9.0 32.063.8 184.3 24.3 114.0 118.6 58.0)c 235.8 75.5199.2 372.7 27(0.4 171.7Jail 21.3 297.323.4 3(05.0 15.3.7 290.6 202.1 106.8 192.2 

255.4Feb 115.5 154.5 192.2Mar 168.1 164.3 224.0161.7 93.5 148.7 122.3 140.6Apr 81.4 224.669.2 84.4 12.4 48.2 116.5 69.5 60.5
May 3.0 2.3 -

Spacing Trials 

A series If spacing trials was initiated in 1982 83
iti ing two predominant groundniit varieties,
Chalinban and Nakul Red. to investigate any 

TuHle 1. .onthl)i rainfall distribution (Intit), Mkesera 
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____________ 

lale 2. Effect of ,pucing on .,,d )f halinhb.om groundtil cultiiar. Mtsekera, Zumhia. 1982,/83 ard 1983/84. 

[ft'aIllucnDs
 

Plant Ntafnd 

al iam 'S, Ker nel+yiel
ldge []dyc plnt 
 ('0) a ),I 

distaince ditantic fiiujp laltiln 1 h) (kg ha ) 

(ci ) ( ) ('0t))0 ha -I I9h2 h.3 19( ((4 1982 (( 1 983 84 

6() 
 2) 83 63.7 02,1 331 8)2 
00 40 83.3 62.9 55.3 460 1720 

75 15 88.9 07.1 64.8 493 1987 
75 30 88.9 63.7 63.7 458 1977 
90 12.5 88.9 67.0 62.2 374 192
 
90 25 88.9 71 3 62.2 1 
 1 714
 
i00 12.5 8(,0 59.5 60.7 460 1798
 
1 ,:it 25 80.0 58.5 53.2 556 1650 

(ira rid ricall 64.2 60.5 463 I 836 

SEi( M I)' 13.45 ! 1.66 t47 ±60 
S. (SIP), !1.25 f 1.24 25 ±31 

('V ('I (NIP) 17.0 8 7 31.9 10.4 
(V () '0l) 8.7 92 23.6 7.3 

I MP I 1111pht(he[tkCc[]-[ ldgd Ilatitltl 
2 %1t ih i, gIdg ih,irhtciuh < +ith 


pc)",_l"Id 'ACIC 110t III'lACtC!, kCl' t] (uilitv kaS cslahish Mhethir or not thei: growth behavior is 
tdepirCe.d. r ,Csed It 1i1 Ulrlacccpt-ind 1h eot." low similar to thit of c.\sfing cultivars. and if not, what 
a l hih Iccl changes muJst be made in rccommenidations to the 

Atho i thic.c n\hrlsetc %ilk,. il rld Liici. Keeping thi, in \icv, the current spacing 
cultli+ar'. rid. clt,. .iiiarsig ion the breeding triaI- program inclrrdcS ness cultivars such as M-13, 
plftiilaii Iil1i'd ihciitkltjcd In ot wtlnluite riab, to Egret, and ('rnet. 

Table 3. ffTect of %pacingon .iehlof ( fialimina groundnut cultivar, .,Iseker, Zanmina. 1982/83 to 1984/85. 

IIt',it/WI 

Ili,:tcn- %'iithiir e
cig igAsrctuaIl populhiol

(({l)O ihiWI) Kcrncl yiell (kg ha-1)"SPiil Iii ,liL 'il g I'ululait oin .. . ... ... .. . ..... .. 

(011) (cil) (OW lha I 19h2 83 1983 84 1984 85 19F2 83 1983 84 1984 85 

9 21) 55 - 51.1 - - 1083
 
75 21 67 
 55. 1 nt I 59.2 517 1497 032
 
90 15 
 74 55.8 1 106I64.1 1468 

10 12.5 80 (4.8 58.4 63.6 490 1424 1057
 
90 12,5 89 
 72.6 6,4,2 71.9 619 1477 1 147
 
91 I0 III 0 745.2 81.5 - 522 1102
 
60 15 11 - - I0 - - 1265
 
75 10 
 133 96.2 92.4 99.2 775 1646 1316 

Grand mean 72.2 67.8 73.9 600 1506 1 133 

SI 
 ±2.9 ±2.83 ±3.14 ±65 ±49 t72 

(V :') 10 10 10 26 8 14 
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Fable 4. Effect of spacing on yield of Makulu Red groundnut cultivar, Msekera, Zambia, 1982/83 and 1983/84. 

let i+ccni-	 XVIthii-Idget rig Targe
rdgtae dge Taulatodistance distance population 

(curn) (cm) ('000 ha-J) 

60 12.5 133 

6,) 25 133 

75 10 133 

75 x 20 133 

91) 9 123 

90 18 123 
100 7.5 133 
100 15 133 

(irand ri,. :n 

Sl (%I')' 
SI- (S~lY 

'V ("t, (( I') 
(V (1;(S 11) 

) 

:.%,%ccn 

2 "P "tlhp!t,tt{v,Ithll1-rldt flta llc.' 

I %W Mampha t x rid-t hince) 

I able 5. Iffect of spacing 

1ICatotileni 
(lets.+L:fn- 1 
ridge.Ii.LiI 
distance 

(cm) 

75 

00 
90 
75 
60 
75 

(irand mean 


SI-


CV (i) 


on,ield of Makilu Red groundInul cultivar, Msekera, Zambnia, 1982/83 and 1983/84. 

\\:tin:0111-Actual
ridge 1iatgerAot

*ii-I p af it"distance population 

(cil )('000ha I) 

15 89 
0 100 

10 1II 

10 133 

10 167 

7.5 178 

Time of Planting Trials 

Previous studies on time of planting have shown that 
the earlier groundnuts are planted after the first 
good rains (usuallx nid-Nov), the better the yield. A 
delay of 2-3 weeks in planting could resuh in halving 
the yields. The general recommendation is that 

Actual population
 
('000 ha Kernel yield (kg ha-1 

1982 83 1983 84 1982,83 1983/84 

126 99 1248 2715 
102 103 I 296 2642 
102 92 ((048 2404 
105 104 ( 185 2585 
97 83 1177 2333 
95 89 1079 2481 
96 85 ((00 2290 
91 91 1 119 2379 

103 93 1156 2472 

±3.5 ±2.7 ±104 ± 117 
±3.2 ±1.6 ±53 ± 595 

1I 9 29 18 
14 8 21 11 

population
(t(iitit 

('000 ha 1)
-

1982 83 1983 84 

77 66 
81 67 

- 77 
108 78 
137 117 


- 112 

I00 85 

±2.8 ±3.1 

6.7 8.9 

grouridnuts should under 

Kernel yield (kg ha-1) 

1982 83 1983 84 

431 	 ( 898 
546 	 1821
 

1866
 
537 1851
 
667 2 170
 
-2 112
 

545 	 I 970 

±57 ±66 

26 8.2 

no circumstances be 

planted beyond the third week of Dec. 
A series of variety - time of planting triais were 

carried out during the 1983;84 and 1984 85 seasons 
at Mlsunba. featuring six established and 
promising groundnut varieties, to assess yield loss 
from delayed planting, and to seek a shorter-season 
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type that would be vCrsatile, CnOugh 1t0r ;It planting plantings during the 19;3 84 season were very low, 
(Ta ble 6). hut it ta' he noted that ('oppebcht Runner still 

During 1983 84. which %%as a lo% rainfall Year, produecd a cro;p o1 harvestibhe sic (450 kg ha 1)at 
decline in rncall icldls of all ,aricti s resuIlted in the latest sowking date, whereas ('halituhana and 
planting alter 30 No%. kSn a delay Ilanting horn N,(iS I prtoduced 100 kg ha I and II kg h-1- , 

30 No to 14 I c rcsultcd in the lolloiin resectis cl.I lihe inflexibility and long maturity of 
percentage kernel yield (eIrcases: Copperhelt these t ovaricties make then unlikely candidates 
Runner, 35: Mak ulu Red. 31' (halinihana. 22q7 hr late soving (Iable 6). 
Dixie Runner, 2111. Apollo. 241i' %I(;S-1, 21'. I)urig tie 1984 85 season. 'kerniel vields were 
Yields resuliiig Iromn the 30 No and 13 lan %.cty high due in part to favourable rainfihall 

Table 6. Variety tine of planting (TOP) groundnut triak,, Nlekeria, Zambia, 1983/84 and 1984/85. 

1Iratnelts 1983 84 I taillents 1984, 85 

Ilhist 1(OP Keriiel vields lirst 1OP Kernel yields

(3 11I-83j (k+gIa 1) (22-11,-4) (kg Iha0 )


(oprloli RchI~tInr 958 (opperhell Runfner 
 3307 
%;ikul Red 1673 Makuln Red 3631 
('halinhana I173 (halinhana 2286
 
D)im e tunnel I 649 Egrct 
 732 
Apollo 1882 Iohut 33-1 3219 
N(1S 1201) M 13 3226 

Seecond IOP Second IP
 
(14-12-83) 
 (6-1 2-81)


Coppl hlt tIni I 276
he r Copperbell Runner 2590 
iMakuluRed 1172 Makttll Red 3262
 

(halnihanl 913 
 (haiilinana 2271
 
il)xie Runner 1302 Egret 2976
 

Apollo 1429 
 Rohut 33-1 2011 
M(GS 1 959 M 13 3735 

lhird 101' third 101' 
(30-!.2-83) (20-12-84)
 

(inpperhelh Runnie 
 451 (opperbelt Runner 2322
Makiiu Red 413 Makult Red 2772
 
(ha lionha na 
 381 Chaliiaina 1848
 
I)ixie Runner 483 Egret 2918
 
Apollo 
 430 Rohut 33-1 3438
 
Iis I 251 M 13 
 3496 

lourtl 111' FourthI TO)' 
(13-1-84) (3-1-85)
 

(oppcbelt Runner 
 446 Copperbelt Runner 2244 
Makuhi Red 348 Makuln Red 2754 
('haliuhifna 101 Chalimbana 2 103 
I)ixic Runner 270 Egret 3030 
Apollo 318 Rohut 33-1 2657
 
MIGS I 
 I1 M 13 2581 
(ijand meian 854 2850
 

SE (Iarclies ±46 
 ±80
 
SE11' ) ±372 
 ±65 

CV ("C' 21.3 11.2 
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distribuion. IA en the Los! pHainin (Title (3 Jan) A\ .sricS of phosphiate responlse tinai w~as calried 
produlcedi c.\t:eiinl %icld'. tith F IcIn pitliiiiar oInt during ife 1982 83 andi(1983 84 scat50l1 oil tile 
still ilit~iii prodie irldi 'Iritdilij! mli I I il I %iiliCtiC', (iiIIIIMIld 2itid lAkniH Red ITOCV0miin 
keici. I het til Robuli 30-i miiilitid Of itoti tile possibie diifet ries if) etieelser.S, Of1Sifngle d
 
12) dias\, h1i llilmilliitilil MiAC
iIittitI Mtpiiiisi~isid pho0SPIata r2!llge! 01 

ills \;s~ t it , r li pjllll)Ylt \k!Il llipit. ,itc I I he difce! of ,iNiiapplied litispilift i ciiliiie 
hil talid 2 11.1 11111 lut .ini-kX111 )t11 iiw(s )iniei \Isektia t'Pliliiitlts is nctiegihIi ftor 

lt1tll1l ( 1bus, t id v. cIr( also i 11(!)uii,1 t it 1Iti 1)1Oil LICed ue iti[i. d1A sutI I11tC,lii 

lI s~~i1,It eI I] I~i~l
jhc it) isl lt ill Ihe ilsc tit \1j;jt iili it~id i I ible 7).

Il [I,, eu !lrli t tlj i ll)M011,plu''-11 I Slil1uit 5lpl1lt~IIA Iii p~pliilloll hlas heeit siokllt 

pop~iio ii c tid I ecoriIti' n(Ic(I Ippilt-tIllIll Ill!, ) itill %Wbtltk llai lltt1W i sCJtcitI 

(roI)I ast;.'t.,!lti OfJttif 1c posslhs hoti 
J~l~' CV i I I I 10) il e fll1' ltC~l % IC ilJ ii Vt 

pL l 

I(9) 

l 

,A I t lid l'cd ill0 , l 

hil2 i3 

tild lil 

" 

il 

I 

l \int tiu I 

I4 

a li lt cwp 

1353l'IC III'll'0 W 

421)d 

tinithirit11 art ,, 

it)x( 3ll'11it 

7(13 

ill)-'iN 96 tillii iol52 612O 

I1 (iS)')7.5 s dwd hlnbn rud i Lfk r iso520t )M 1111C IVt.rl 7)uuRb 2 /8 n 

1,1 Ila 

21)SSI'i 

-loit i t)I t 

6S; (1') 

60Si 1itt) 

90 1) SPc) 
10(S.1 1)ls s 

(iS)')l 

iS18 

kcIic 

198I81 

921 
903 

97S 

913 

8331 

8 
23 

(k a833c 

19 _ 

4620 
1 52 

i 522 

12554 
474 

1 
17 

147 \c(gh3 

98 

709 
653 

686 

50 
7835 

26274 
2765 

Ofil nllicl 975pt1p522sp686 

2 I I' P 111PIt sllpttrilisphiitt. 
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Research on the "Pops" 	 Fale 8. Response if sonme groundnut vr.rielies to lime 

Problem nd their perforumance in farmers' fields (wean of 25 
farmers' fi.d 1,ls), Eastern lro'ince, Zambia, 1484/85. 

It~t riIe.'ipis Ii etI el ii t i lll Out, 	 N cIt [pt'iidtl.+r 

i'tllllS+ii 1111 llts1l i Ctllht'li hU h IIu I pdllli t l .lt. 	 '|'l Nlicivi: 

NI cart ker iel
".. po p " yi e ld 

rillkillfis 11t,h antd lIl (litallIlliii. rcsilting ill I titllilli kg ;i)! i 

lichCd Stl I hr pops0)N i e 1t10n Is IS 

CIlir itII't I I/t1 II iCl 11. -seel il))[ Il)) i. t ild ho h 	 ( halimbrhrellaw 7.2' 4 0 

podst Il l i ll pp lIenliclltl i l-h %cill!;llcihtl 	 t1,1iiliti nart+ liri 3 90 1328
 
lto I 9.72 1299
N(is I * lite 	 5.96 1283 

.
,\ilst Iitils shin Let Ihit ir!sOilso ill leIC, iSlll -1.5, 	 NIA1kulu Red 9.54 1946 

tlie iC'Sjliiis toIl 0Ill ,'\ltsilil ,lld lnlieiidtIGl ,lnS M ikuli Rcd + lit 4.16 193)
 
isitis~c I milelidta pos~t!'.ti ltii~i rltl iit 1n

[e ' , 	 ,iltkitiipip uiV Itl e 1t 'lil i 1 (hCliio %f tl c'l 16.76 1708tiecil + 	 Iii)Wd + b1jnr' 
lld tlM I olpr+icItllLM'~ tl 	 3.82 i972ilitl hI ,tIIIIL 1 1 ;11 1 'lilt il lcl tln~ 12 2
 

Coipeileli Runitr 3.28 1 230

eiiCeIIe'iitnte i jIi. oppcrbclt Ruinner lile 3.06 ( 294 

,it ,il,' r111C l i theI a i d I bt I i i l o II's ic'itld 
l
-pt s- pl etiiki ,llri in /,is i i ,\lli tirs.et tolie 

e'xptlli'
 

Ibis serics of trials oil lairriers' fields is heing 

95,5i Seson aid 
ai additionail input of Iceal-splot control using tile 

I;iil ii P( i i Cl hllftthe lungicidc klhilitc". 

Farniers' Field Trials 	 ColntiniuCid d ti ri lI 19i8 a6 iludes 

I title is klim lill iI 

cII \rC'itieS' 0 h1i1tie 'ppl i tii is aipropylhiactic,i 


OW 	 .oMeaSHC ttiitlnee ie iii'iien totastl Of 	 Groundnut/ Maize Intercropping 
25 tlials %tcre l Ih tiell u ,ldi liiit II ll i tl S'rlicisio (j lds ils 

file 1)811he, se~isini. I9I8t iienie'iI silne tliTri als 
,
tIitI Ii lca tois 'pilt ith is, till tlssser' 

' 
utili/Cdllto eteLt ilit'tl (tlli teCCN Ill"p'11ISiici- A soiics if int rci pping trials was carried tit I[ 

detiel I 110 ail t pros id'liithC inhlr- NiseKie'a 83 and 1983 84 by the AdapeuCd dfiring 1982 
Illiitiit i (hi appitill \ rld Npcliloll iof Mall i\C R s llchIliilllig I earl of tie [PAI) project 
lPinnli l titll l ('hiiih ill;il peSlat l ill g to assess iicicise in kit-iiuse eflicierncy or llilint

i COViiiSrIiin, 1Olitii I h I' Ci S CCltiI'5 ti\iicisti taI.\ idl.ir raage Itoll inlrt loppiig tlaii/c with 

(iali ia, Nl( I a,iihkti Red, Ilict, aiid ('op- griidlrnu(S.
 

pcrhelIt Rnllicl )itriig the (982 8 3 sason ill in ter'irppi g
n

s kiletlC\ adai lltigc I1 tialtrinrtAtAl loci oniIlthe ( ippeihtlt !iirilCr of 22'1, \,,s recorded Ilic 

Vic d pt[i llk,iSltligui~h i( SIiii5C5 tiilt'linCC (ll) 1 *('grotiridrlut( SiriieL cotibirin iraiecstviid wsitih 

to "liiqis. \1( .5 I \%kasSliglhtl eCsspliid leCt tliall ilithe satire ridge (giundriti giving only 20)' with

(hiliflibili i li 1 Ilic'ili l icgrt 0i11 rediucin imai/c .iields). g tire 1983 seal s keircr icltS. u)irii 84 
lnd Maktll Reik clds ,\cIC high adi at Pit i, stl: ni si,eiugalln was there \tas no briefitand ftoiund, aid 

were cleailk toi ihlie L'itiil vlreit\ ('htalitlt- byv staggering planting of twostili it \esrn the dales tre 

biari,.Althoughr ioloicplrei to "pops-"than (ihalitl- ciops. lie restillslid(Inot econormically iustify inter

lira a iiit Mtl.S 1. tihe tial 'tisIt lour these: is) eioppirg tiri/ie witlh this apparetly shade

arictics at the 25 hittoii+ \sere siibsriitialls higier susceptible crop ((ible 9). 
thill those ot tlre ciiltitiil si ii' . I iueit ppli':itnt I)urintg t cirrtil s ason ( 19,586)a tret' series 

on this se ies o tiaIlisaha orii of grouidnut trials beinglittlect ninal kcrr.l iiaiie intercropping is 

Yiclds pet hiectire (Iable 8), bectuise tie 1984, 5 initiated toiassess tie intercrioppirg bcnefits by 

' relOell\s Chillll-litrihiitedehilrteii h\ alld plaunting the two crops indillercnt ro\,s( 1: 1 and 2:1 ) 

adt.qoatilC itiltall Itall locuatiirn'. In addition tire Jll arnd also b \air'ig the plaint ppilatitils aind fertil

at morst sites was iiighter I:.n .4.5. icr irput if tire two coonepnllrllt crops. 
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SDevelopment 

, 

and Evaluation of 
Simple Machinery for Culture
and Processing of Groundnut 

Crop 
-I 

a, 

)tirin ct m is;crtit)ns sitlIt ;miers in the 'asIern 
Pro\ ilice o Ii/ Inhia it s repeatedlN st,ted thaIt ote of
tile major ilipediilicints to incrcsud ac . is the 

E 

m' 

liahoUr -Ilenstis c nattlie o the crop. One of the Itlne
tions, thercloic, of (he gaindnit agronin)lIsis at
%Msekera, is to dcvclop ild evaliate it range of 
lahbour-saillg cquipillen hor usc in Ihe cultivation 
idn processingi, l the groindut cropli Cooperative 

\k lrk betsseen tile groulld tit agronomlists and the 
I1Z1 ) enginec-ing tean hased it Katopola Institute 
l, %rlstllted ill the tollo %1sne achie, eients. 

E 

F 

T3 

C, 

2 

, 

SC, 

. . 

. 

,, , 

,such 

x ' 
- , 

. 

. 

roI. I'r ncircm , t of pla s, r a lo \%-costI sIholler ntiitdecnthely ofloc al nlialclial,, \vith a capacity for 
shelling tChalinbana oi sinallcr-secded types 

a, Makuli Red. 
2. Construction of i prototype and initiation of a

production line at Katopola workshop to satisfy
de ma nd frot local hi rtners.3-3. Design and testing ofIan ox-diawn wooden rein
forced tool har s%itli riJger attachments.

4. Re-testing of an ox-drawn groundnut lifterdevel
oped at Magoye Research Stationi some years 
ago, and initial design work on a copy of this 
machine using a higher proportion of local mate
rial instead of box section steel, which iscurrently
scarce and expensive in Zambia. 

5. Investigations to find asuitable design fora small 
oil-expeller for village or fatnily use. 
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Groundnut Research Program in Botswana 

A. Miayeux* 

Abstract 

SCIVO/I,/ra[cor.s Ih,uIt/oI ; ,'Ic/I,I /i/ll ec nti/iiIlt t itvt, c iiicid thc.wc in loth, lost anherraticraitll 

,,I li It( ofrli iI lr , h/, I I i, I'lt I/ h0 lIf, Itrt' I itai' p/il-po I ti iI ,hnils t a I fend tIo le 'lt 	it/[ hu.shoI Iral't IN 4 Ii' //hlIlill",it otla lit sl fl'l,,t~o." Wed't. ]hch'( m itI,
tcioll off I-rit-lic.;adapill to 

lot (11Ill,/IlIlftl\fs (t,' 'llIidi 11( / os,- os N"s sIIt,'t shlot t-monot l ll l -rioo:(llt Itoh'rtlce to d'oughlt. is o/[ 
/it r orlr//Illot1 i: /)If/ sclt ' I/o lllmth a ,'oopcratitlI jl*.I:?rooI I't/ tdli ]#l.'tlittlt S('IICtttolis,' 
It', /h'l , .t , til t oJlf's o Ill Cl o'llt l ll l Ivl'll ' IlIfrolm (1f Ilool R 'RIV'.I I' (lilt cil heire. 

IProgrihtna dv inscI igaIVlio( no Itois aa. 

/1u Iip! Pllol ia 


it ait!I tintlll hII I)iviT'.'itacIor'c. tlue iliitm ". rctldinulltos 
'ti ith'itip/l tii't IM li0t 'n ,l j ', -'rli A /ai't l/llt't('tto if dtIro('tti h talat . [ili'.'ixas 

fil11111at il't 	 /it/ lip, i p pll/, iii Is p tit' it 'lltPAZ ii ItIiitiq 'l t' t ''ii Pt'i' U'it'llt'. i'tt#ltJll i ltlOii'.),h'o,' As , 1o lls /11 '1. , .(, If"1,r / 1 t 	 ,Wo II,11ofp(I lima . sh'''ltt o (uth ' aatr udush. as 

hI 	 R/P , I ,I ip ' 't'ip p 

h 	 i olahlJ' I'llm\\llltP iP itiom il lilt p-is. u slelled s inch is at plcserit generally tused by larmers, is 
,lo~lllidlllll pl ult It'mH ! ill o ,\%k;lla i t c (l IC\I_'l l - lie\I e~lopedlt. 

otf .01 () I, s id\ il pi' t.c it is (ill\ abtt5i S 0 t. I he 3. Seed trcatrimut: to itinprove lniergclle and planit 
collilr\iiiitlllis ibott 2(WU() P1, ivegctale oil; tlie niiibe br chemical priotetuori o seeds during 
dt-",cltlpiii ill of ;I su'c' l tl biiec groill)iuiii gernillatnill. 
iliuuiisur\ kkttill ,Igilitli.aill\ ecducc iiiptorts. Ilie 4. i'rlili,'er rCtti'e i'lleti ,: to deClinuit f'liosphotrols 

tit' iliih c'Ctlkc o1 o ('t'lOp:' l)ikl',il l Is to identity itd ctalc~itll i neids. 
iriiptinit[i ct'iminiiiil ant ilpercttnio tiillt,ald 5. Plant population tie,: to deternmine op1mtun1 
to ticillpl tt Iit) l .tolliltiis t i cltlll theri that %ill 	 P lillt populatitin ,, and 'tt\\ spacings ,iider drv

r	 ltill vls°ed pI' tl i iii. land ctudiions ti il d soils. 
(t. Scd pidtittd ni: to ii tra supply of basic seed 

Sssclill iilcii. tit i eca'och liic bC'eii ilitlated; tn the seed multiplication tilil. 

. Varict\ tolting: [lie hc lilltue lt ol a coliiitmlitgkaricli, ,cliclling illiglalil iltl\i o inu local as w\ell Climatic Conditions 
i5 	 liirteIl tl f erll ii ,isil. 

2. 	 Studic, itil tillage anid plaiitilg plactices; tIo lable I gives rainfall and othercliiatic parameters
dcicei set )I tillige. planuitin practicsi,hereby that prevailed at Sebcle Res, rch Station (10 km 
an acceptable ilternati, tit brtooadcasting ol seed, from Giaborone) in the 1984i'85 season. Effective 

ippptii ptph)lhp~i'p Scipu't'I i' p,iipitu Siip. )Iipiit iiu~ll iII0A t.'iiltrct t,i IktalB iat! . (0it13iiahtti . t ,iilsti . 

R(t.Sl";. ptpRi'pliippppC,iI ,.( I tc,i thhipuiti iliih I h Scll,\i C 
01 R11 	 Op t ! itI ilsl i 19 7 I ctt8 ig ttltI ' c C itt tCOI tt itg (iontuntinut 

\Wolklhop ipi Spuip,'in \liptli. I ch .I6' tlpitt'. /pii ,,t t ltiicihll. A t 11S2 124, tht, A('RS.-AT 
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Tarle I . Rainfrill Seheleand other clintic i)ramnelers tit 
Restalrch StatiOn, I ,A ia,t,1 1984/85. 

Nogal. ic 
c.kIb 

Rainfltl (1lnn .15.9 1 1.547.4 44.7 02.1 0.3 

1,1rlN hIJI.' 


Oiinan III S .i- 9.> 9,8 9.3 10.3
\ 1s I 1.0 9' 

Nall S7atol.(8.17.d).:;
(lsc0\Cr 7,018,9) 

lKiresoil x.,S 11.3 

Air trmp I(moae hi mean): 

Ma\ 311 34.1 
. l 17 1 194 

keIlatrsc 1;
1lilIII1tili\ 
800 l1s (3 S4 

1.10 ll .7 2 
Iu l, 37 27 

8.1 7.4 0.2 5i.5 

1.2 8.7 8..0 7.3 

33.5 32.3 31.5 28.8 
20.9 20.7 18.1 11.9 

i1 73 86 27 
37 4 56 2h
.37 45 5,Maturing 

raitill lom smsing to haticsting ,,as 205.1 im. 
50.8' ICs than aJverace of the last 10 )cars. I he 
sealOt 0 ar\ of 25 (a,,'s%a%,oi;tnkl period (2) 
I )ce r,,.- II .lattar. ) sigtifieil'tto 14ithut 
anlllall. 

Selection for Resistance to )rougiht 

\\e It.eCCiseif oit)llie t.i]l'stitit >i-; IciTeedai,>Weclierets ,\eod110h11 111 

in tecrcros testing that allo\s the p ia tilng of tWo 

crO lls lac' Ilots\%ala and tine illSeenet ycilr, oit itl 

I this \ay hope to accelerate tile selection 
pIrpogra111. which is ofl comtm11ntt interest It)both 1ots
\,aita ard Senegal. %. airc enploying the technique 

of 1)\ tillltidill theCttSt CS \,ith following eight vari
eties: 

Virginria types. . . . . . . Spanish types 

47-16 55-437 

59-127 TS 32-I 
57-422 79-40 
73-33 (8-111 

Initernatio li (;roundrlut Early 

\We reccived 

(entel. Ilhe 
coopcratie 

Caltivar Trial (I(EMCT) 

m',',vio ,,sof cultiarss from ICRISA 
prilary object of these international 
trials is to supply uscful material to 

national piogiam blecders, enabling tltcmn to select 
lines that ilrleadapted to local Conditiots, witlt shot-
ituriittl'[ion c.\clcS aid good yields. Fable 3 sumiillna
rilcs obserations made illthe 1984 85 trial. 

plh,*.<l oIl,,l..csl
Yield Trials Involving Oil-content 

hybrid L'ertpsllitill, 55fiCh \L'.C"MI 1ttlCI drvlanid 
Cottditit, at ScbelI RCsCarch SLtit,. Yields ol 
these progcncs !,i\cin ahlc 2. PIoyen.\ 35arc iin 
petolfileld s\ell. signilicatl.\ oniviMlitig tilecontrol 
siric'Y NelIe. lie IICtro!Cntcitv \\|tlin tite popula-
tions ol each ,,,is high. and bulkproelny lllfrl\ 
harvesting of,all slttislaiclor\ plallls illeach [progcwv 
ktas niladc. 
Illadditili to testing itvbrld pro.enics. \c also 

bi\c an ;it2CIorli \',liISRA in regard to ,arictal 

-
I tble 2. )ieid dati of three prroernies of \ est Afriin 
h.,brid lrounhiul Serlhte, itrinrir,19814/85. 

ross parcilag-' 

55-437 II851 

lIybrid 

(171-IS 

'irogenm 

l 
35 

t~nihelird 
(kg haIr 

587 
999 

st 

Sellic (conitrol) 
46 865 

695Africa 

S I 
CV ((,) 

±168.5 

19.4 

l)eterminattion 

1 hreeseparate varietv trials irolvingintroductions 
It oi Senegal, lurkina [:uso, and South Africa were 
corItuced at SCbCle to eva]liate yield potential and 
oil ciontet.t. 'Ihi: results aregveti itt Tables4, 5 and 6. 

Arllog introductions irotmi Senegll., variety 55
437 outiclded the control Sellie and gave a signifi
carntl\ higher shelling percentage. [he virginia 
varicty 73-33 is also ol interest. Ithas an apparently 
sitllilar yield potential to Sellie, but, because of its 
dort'tancv factor, is better able to retain quality of 
seed itt (Ite c\cnt of rain ditiring the elld of the grow
itg se. 

.Nine (it the ititrodiucioris trotit Iurkina Faso was 
uperior It (lie Selhie Cortrl it yield, illtlough.iolie 

"oftieti appeared to possess better technological 
ciha racteristics. 

lit: :rial inoI\itng irtrntoductiois from Softth 
plantcd It(lie (innidihope substation reCcired 

onlv 290.4 tm rainkfll during growth. With the 
exceptiort of (lie variety lIIna, aIll yielded less than the 
standard control Sellie. 
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Tabt)le 3. D)a ta olt ined from I('rIlSAT Grdnut Early MatUring (ultivar Trial, Selbele Reseusrch Station, Hotwihtuar, 
198,15. 

(;IroIng 
season 

Olfs.) 

Scllie (colltro!, 1,12 
I(C(5 (i ) I 141 
I(((S(I. .4 141 
l('(iSiI1: 5 141 
((S (I f 128 
((;S I 7 128 
IC(; i 1 1 141 
1('(i's (F) 12 1.1 

I( ( I ) 3 
R(is5( F) 22 

1.11 
1,l1 

I('(;S i:) 23 141 
I'1(iS (I ,) 141 
I( (is ( t:)28 141 
1 (( 1-(I 1, 119 

(((iS (F1 18 
1(.(s .(Im 

12(1
126 

i( (iS ( ) .18 142 
I(is I ) .19 1.12 
I((,S I I 5o 142 
IR(iS F1 51 142 
J((iS 0) 5S 126 
I(( I) 58 142 
((iS I) nO 141 
I( iS )1. (2 12 

1((is F) (, .42 
I( (iS if 72 142 
I((iS (1 73 128 
1('(iS() 74 142 
((is I) 75 1,12 
(((i; (F) 76 142 
1((iS (!) -is 1,12 
I(((iS F) 85 142 

I(((is F) 88 142 

( (is ( ) 8() 1,12 
i.( iS (I) 91 1,12 
(iS 1 :) 92 126 
I((S F) 97 120 
((iS (I) 98 142 
( (is F) 1)03 (.12 

I"(iS(r)11.1 155 
(hico 11) 

I It.,elleld 
%%eight 


(k h 1)'I 


527 
567 
59! 
591 

627 
707 
603 
61,) 

593 
(25 

(,12 
546 
549 
883 
752 
001) 

6.46 
743 
757 
74)) 
815 


831 
7.38 
998 

05)0 
757 

844 

763 

831 

712 

826 
77) 

752 

710 

751 

725 
923 
704 


,-13 


730 

250 


ICR ISAT Southern ,,\frica Regional 

(oo)erative Yield 'rial 

WC receised itsced el ol tile ('RISA! IRegional 
Spanh Btnch I rial ltoi;; the regional program ill 

Shelled 
%%eight 

(kg ha 1) 

275 
289 
259 
294 
269 
322 

323 

320 


307 
300 


300 

295 

285 

573 

39o 

3,15 

104 
432 
459 
179 

460 

302 
420 
009 

300 


110 

464 

439 

533 

261 

379 
395 

353 

395 
361 

392 

533 

360 


325 

367 
150 


Malawi. I he 
iilloirullev 
reullted in ()lv Iw,o ol the four replications being 

haivested and even lhexe showked wide variation in 
yield. Results aircsuilmairi/ed illIable 7. Ihis trial 
will bc repealed in the 1985,86 season. 

(;i d Plants 
Shelln Seeds died 

C') (i) ("') 

52.1 32.3 8.0 
51.0 28.6 12.1 
13.9 31.7 6.0 

49.8 3(1.5 3.6 
42.9 26.0 8.8 
45.5 30.2 2.9 
53.3 21,9 29.3 
52.7 36.9 14.1 

51.8 25.9 3.1 
48.0) 23.2 -

58.9 28.0 1.5 
54.0 29.2 -

52.)) 7.5 
6,4.9 57.3 2.0 

52.7 
51.5 

47,7 
.12,0 

1.0 
1(.0 

02.6 42.4 11.0 
58.2 43.3 .) 
60.6 38.9 7) 
6,1.7 51.8 27.0 
56.5 13.5 I0.0) 
36.A 22.2 o() 
56.9 45.8 12.0 
61.1 49.0) 13.0 

40.1 23.1 10.0 
54.2 36.4 7.)) 
55.)) 44.0 15.0) 
57.5 36.8 19.1) 
64.2 50.5 14.0 
37.2 19.1 21.0 
44.8 24.1 16.:) 
51.3 37.7 6.0 

47.0 29,0 12.0 

55.1 36.9 17.0 
18.0 36.5 7.0 
54.0 45,5 ,4.0 
57.8 17.8 20.0 
51.2 35.1 3.) 
50).5 42.3 23.1) 
50.3 28.9 17.0 
62.4 39.6 7.5 

e.xI)erilienl %%asplalnted ;r1 St'bole but 
Ce.nlreie s.il varialiom at (lie site 
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Table 4. Yield and oil content of groundnut introductions from Senegal, Sebele Research Station, Botswana, 1984/85. 

Stand at Unshelled Shelled Good Oil content 
harvest weight weight Shelling seed wt of dryIntroduction (plants ha-') (kg ha - 1) (kg ha-') (%) (g 100-) seed (%) 

Sellie 77 100 708 380 53.7 23.1 48.4055-437 	 76 800 933 564 60.5 26.0 49.3073-30 35 300 467 196 42.0 23.9 48.4073-33 	 '7 700 715 390 54.5 28.7 47.45 
LSD 5(' 143 95.2 4.9 

1," 	 203 132 6.8
 
CV ("0 
 16.9 20.2 7.6
 

Table 5. Yield and oil content of groundnut introductions from Burkina Faso, Sebele Research 
 Station, Botswana, 
1984/85. 

Stand at Unshelled Shelled Good Oil content
harsest weigh! weight Shelling seed wt of dryIntroduction (plants ha 1) (kg ha-') 	 (kg ha 1) (() (g 100 I) seed(%) 

Sellie 70 900 802 415 51.7 26.6 50.45CN 116,,k 	 83 300 947 538 56.8 30.7 51.35
IS 3-1 	 78 700 950 502 52.8 36.4 48.90(N 115B 	 78 600 885 442 58.3 29.9 50.55

CN 941." 82 400 846 476 56.3 31.9 50.65IS 32-I 	 84 000 818 508 62.1 30.9 49.25Ic 3 	 81 900 780 425 54.5 33.5 51.65CN 309B 	 80 000 753 435 57.8 29.1 50.65TS 9-3 	 76 900 733 382 52.2 34.4 51.70IS 18-1 	 75 800 701 402 57.4 29.5 50.20CN 331) 63 700 625 373 59.6 30.3 50.40 
1.SD 5ec 202 3.0 

1c. NS 3.9 
CV (") 21.6 5.2 

Table 	6. Yield and oil content of groundnut introductions from South Africa,Goodhope Substolion, Botswana, 1984/85. 

Stand at Unshelled Shelled Good Oil content
harvcst weight w ight Shelling seed wt of dry- ) (kg ha') (kg ha-') (Q1 (g 100-') seed (%) 

t pright
 
Sellie 


Introduction (plants ha 

61 800 1655 I 024 61.9 34.0 52.45Boal 	 32800 903 564 62.5 35.0 49.40
lna 	 46300 1652 1152 69.6 32.0 49.80

79 V 4 	 77900 1277 770 60.3 34.2 52.40
79 11 I 	 80600 1119 705 63.0 35.4 52.45

Runner
 
Selmnani 40900 
 741 381 51.4 50.1 49.90Mani lPintar 	 59200 540 228 42.3 41.1 50.30
Norden 	 66300 1021 612 59.o 31.2 52.55Florunner 	 32600 936 569 Co.8 31.2 51.40
Makulu red 	 76900 773 312 40.3 39.3 49.80 
LSD 5% 547 

Ici 738 

Cv (Q) 35 
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Effect of Seed Dressings on 
Germination 

We conducted an experiment at Sebele Research 

Station to compare the effect and the efficacy of a 

number o 'different seed dressings on germination of 

selected good undamaged secds (intact testae) and of 
similarly selected seeds that were then wounded arti-

ficially by light abrasion of that part of the seed 

opposite the embryo. Seeds were mixed with dust 

from the groundnut store, known to contain spores 

of various fungi, a month before sowing, and were 

treated with the various dressings the day before 

planting. Two postemergencte stand counts were 
made, at 10 and 18 days after sowing. Results are 
given in Table 8, where it can be seen that almost all 

seedlings had emerged by the tenth day. 
The data indicate clearly the importance of seed 

qurdity (selected undamaged seeds) on emergence, 
and also illustrate the additional advantage of seed 

dressing prior to sowing. The best effect was 

obtained with the mixture of two fungicides and an 

insecticide (treatment 3); Benlate® alone gave the 

least response. 

of the groundnut varieties included in the 1CISAT Regional Cooperative YieldTable 7. Observations on yield of some 

Trial (Spanish Bunch), Sebele, Botswana, 1984/85.
 

(iroiing Unshelled Shelled Good Single seed 

season weight weight Shelling seed wt pods 

Varicts (days) (kg ha-') (kg ha1 ) (%) (g 10(1l) (%) 

653 398 60.9 23.1 21.9Sellic 144 
67.1 32.5 12.7ICGNMS 1 134 184 "91 

1040 580 55.8 26.5 12.3ICGMS 2 134 
ICG MS 9 134 1 165 750 64.4 30.2 11.4 

1 082 518 47.9 28.1 29.0ICGMS 13 167 
1 139 628 55.1 26.0 14.3ICGMS 21 145 
I I1 631 56.8 29.6 14.2ICGMS 22 145 

Table 8. Effect of some seed dressings on the germination of intact and damaged seeds of groundnut cultivars, Sebele 

Research Station, Botswana, 1984/85. 

I 2 

Emergence I10days alter sowing: 
Ittact seds 73.5 78.8 
)amaged seeds 6.1 70.4*0 

'ir of Conto. 100 187 
Mean 39.8 74.6** 
S 1:t±5.3 

0V () 

Emergence IS days after s-wing: 
Intact seeds 77.2 82.0 
Damaged seeds 6.3 6-.l* 
1: of Control 100 178 

Mean 41.8 74.6** 
SF 

('v (C) 


Treatment' 

3 4 5 6 Mean 

Percent of 

control SE 

CV 

(%) 

86.6 
81.7"* 

211 
84.1" 

86.5 
70.3** 

198 
79.10" 

79.9 
68.3** 

186 
74.1* 

82.2 
22.0* 

130 
52.00 

80.4 
53.9 

100 
67 

±2.4 
±5.9 

22.0 
21.5 

16 

87.6 
81.7"* 

213 

87.6 
74.3" 

194 

80.7 
70.4*0 

181 

78.3 
14,9* 

12.1 

81.3 
55.1 

100 
68 

±8,6 
+5.3 

22.1 
19.1 

84.7** 81.04* 
±4.4 
13.3 

75,6'* 51.6" 

I.1reatments: I. Untreated cont-l; 2.Cupravit* (copper osychlorid, ,5%); 3.Granox ® (captafol 10% benomyl10%) +carbofuran 20%; 

4. ('aptanO (captane 83%); 5. Dithane M45t (mancotch 51%);6. Bcnlatc® (benonomyl 50%). 
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Discussion 

Observations and experimental results obtained 
from our first year of research (1984/85) have 
defined several climatic, agronomic, technical, and 
other constraints that limit yield.

Climatic factors include erratic rainfall, a useful 
period of precipitation that is rarely longer than 4 
months, and low nocturnal temperatures that are 
often less than 20'C. ,-ronomic constraints involve 
soils that are often crusted and capped, are relatively 
poor and sandy, and which tend to be acid. In addi
tion, many farmers sow by broadcasting seeds, a 
technique to which the groundnut is badly adapted.
This often results in poor germination, precludes 
any form of mechanized tillage, weeding, or harvest
ing, and requires large labor inputs. The situation is 
greatly aggravated whee labor is in short supply. 
Due to the relatively dry conditions, losses caused 

by insect pests seem in general to be low. Neverthe
less in each year Spodoptera,Heliothis, Aphis crac
civora and termites are recorded. It will be necessary 
to assess losses caused both by these pests and by
diseases, and, if necessary, to devise appropriate 
means of control. 

We are tackling these problems in three ways. The 
selection of varieties adapted to local conditions isof 
primary importance and this mainly involves 
improving adaptation to drought. The Institut S6ne
galais de Recherchcs Agricoles is conducting a 
genetic impiovement program based on apyramid
cross scheme involving eight varieties, and consists 
of recurrent selection of progenies obtained th'ough
selfing. Botswana is participating in this program.
The low night temperatures have the effect of pro
longing the vegetative cycle of varieties: for instance 
Sellie, a short-maturation spanish type, takes 150
 
days to mature in our environment. A selection pro
gram has been initiated with progenies obtained
 
from Senegal with the aim of shortening the cycle to
 
about 120 days. In parallel with this program, we are
 
evaluating introductions from India, Malawi, Bur
kina Faso, Senegal, and other countries in our
 
search for better-adapted, high-yielding material.
 

Our agronomy research will involve plant popula
tion trials to find out which spacing is best adapted
 
to local climate conditions. We also see 
the urgent

need for farmers' demonstration plots, to demon
strate the advantages of sowing by row, of using

selected seed, and of using appropriate fertilizer and
 
lime treatments.
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Discussion on the Paper from Botswana
 

Nigam: My comment pertains to the"pyra mid" sys-
tern of crossing being followed y the Botswana 
program in cooperation with the Senegal program. 
lht: Malawi program has experience with the selec-
tive diailel mating system that they have used to 
develop superior varieties with multiple resistance. 
The results of their work suggest that there is no 
difference in the performance of lines dcrived from 
single and double crosses. Sone of' the single-cross 
derived lines are even better and they have come to 
the conclusion that the extra effort involved in mak- 
ing douLble crosses and the larger F, populations that 
are required is not justified. I notice big differences 
in plant stand at harvest. Did you adjust pod yields 
for variable plant stands'? 

Mayeux: Termites were mainly responsible for vari
ations in plant stand, and their particularpreference 
seems to be for runner types. No yield adjustments 
were made for plant stand. 
Oolo: Can you elaborate on the "pyramid" crossing 
scheme'? 

Mayeux: The "pyramid" crossing scheme is the 
same as the convergent crossing scheme. 
Doto: Were there any sytptoms of drought stress 
in your material, bearing in mind that your experi
uents received only 300 mm rain! 

Mayeux: No. Groundnuts are generally tolerant to 
drought and in addition out soils possess good 
moisture-holding capacity. 
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Groundnut Production and Research in Swaziland 

Y. P. Rao and G. T.Masina* 

Abstract 

There hasbeen a markedand continuous decline in groundnut production in Swaziland over the past 

10 years, the reasonsfor which are not clear. Foliar-diseaseresistantand locallyadaptedlines have 

been introduced.from ICRISA T, India, from the ICRISA T Regional Groundnut Improvement 

Program, Malawi, andfrom the Universit' ofZimbabwe. Results ofpreliminary assessments of their 

Yield performanceand susceptibility to major diseoses are reported. Several of these introductions 

outvielded the standardlocal variety, Natal Common. At leastfour accessions (ICGMS 42, Egret, 

P/105/3/7, and P 84/6/108) have been identified that appear to comhine high yield with disease 

tolerance. 

Sumirio 

Produqio e investigaqio do amendoim na Swazilandia. Tem-se registado um declinio demarcadoe 
Ascontinuo na produ(clo de anendoimn na Swazilandia nos 0ltimos 10 anos. raz6es para tal 

localnenteiuito claras. Linhas resistentes contra doencas foliares eacontecimento najo st500 

adaptadas.oramintroluzidasa partirdo ICRISA 7"(hulia), do ProgramaRegionalde Melhoran
testes 

ento do .4nmendoimdo ICRISA T (Malawi) e do Universidadedo Zimbabwe. Os resultadostie 

preliminares,em terolos de rendimtento e Vuscptihilidadepara co.n asmais importantesdoen as sao 

apresentados. Muitas d 'stasintrodhgiies superarancm rendimento a variedade local normalmente 

Pelo ineno.s quatro aquisi(Oes (ICGMS 42, Egret, P1105/3/7 e 
utilizada, Natal Common. 


P 8416/108) /firamidentificadaspor paracerem combinaralto rendiniento e tolerinciaa doen(-as.
 

Land, but the remaining land is open to individual 
Swaziland issituated between 250 and 260 S latitude 

and has a surface area of 17 638 km 2 . It contains four tenure. 
Groundnut isa subsistence food crop and its culti

distinct agroecological zones aligned successively 

from west to east, known as the Highveld (5200 km2 vation is confined to Swazi Nation Land. National 
of 0.25 ha isstatistics indicate that an average

in area), Middleveld (4700 kin2), Lowveld (6200 
on an ar

km2),and the Lubombo Plateau(1300 kin2). The planted to groundnut and other legumes 

area of 1.50 ha per household. Although no 
first three zones are characterized bydecreasingalti-	 able 

tude (1300, 700, and 200 m mean elevations) and 	 detailed surveys have been made, it seems likely that 

Natal Common is the only variety grown by farmers. 
rainfall (2300-1000, 1150-650, and 900-500 ram). In 

the extreme east the Lubombo Plateau has a mean 

elevation of 700 m and an erratic, unreliable rainfall Production 
of 750 mm. 

of all land is Swazi NationApproximately 60% 
Table I gives the area under groundnut and average

Land, held in trust by the Monarch for the Swazi 

people. There is no private ownership of Nation yields over the period from 1975 to 1983. There has 

Faculty of Agriculture, Urivcr,i!y of Swaziland, 
*Professor aitd Head. and Entomologist, respectively. Crop production Department, 


Luyengo Campus.P.O. Iuyengo. Swaziland.
 

for the Semi-Arid Tropics). 1987. Proceedings or the Second Regional Groundnut 
ICRISAT (International Crops Research Institute 

A.P. 502 324. India: ICRISAT.14Feb 1986. Harare. Zimbabwe. Patancheru,Workshop for Southern Africa, 10 
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Table 1. Area under cultivation anJ average yield of 
groundnut on Swazi Nation L.a,,j, 1975/1983. 

Total area Production Average yield
Sesn(ha) (1) (kg flna1975/76 4 142 1976 4471976/77 2812 1584 56.11977/78 n a 1589 

1978/79 n a 
2738 1542 563 

1980 1494 636 4251981 82 1465 481 2881982,883 1336 4 26 

Source: tunting Iechnical .Sr.ic",,IJimlted. 19 3.tR ct.Mbabane. oAf tneilRural I)eVelop__nreasProgramme._FinalReport_(Annexes).Swvaziland: Ministiy ni Agriculture and ('ooperatiVes. 

been a marked and continuous fall in production,
fcr v hich there seems to be no obvious facile expla-nation. A comparative analysis of production costs
in relation to gross profit margin indicates thatgroundnut cannot compete favorably w lh other 
crops such as beans, sorghum, cott-an, tobacco, ormaize. It seems likely thait poor price structure hascontributed at least in part to the apparent decline indemand. 

Groundnut Research in 

Swaziland 


Experiments conducted at Malkerns Research Sta-
tion and at Nhlangano have shown that pod yields of
2 500-4 000 kg ha-' are possible with good manage-

ment (Swaziland Agricultural Research Division

1977). 


The observations and experiments reported in this 

paper were made at 
 the luvengo Campus of the 

University of Swaziland, situated 3 km from 
 Mal.kerns Research Station, and located in the moist

western edge of the Middleveld. Mean annual rainfall is 960 mm and mean maximum and mean min
imum temperatures are 25.2 and 13.6 0 C, 

respectively.
Soils are sandy loams or sandy-clay loams withgood drainage in spite of a clayey subsoil. They arerich in ;ron and aluminium oxides and generally oflow pH (5.0), but are also low in exchangeaible alu-minium so that addition of mo-c than I t lime ha-i isseldom required. Organic matter is 2% or less. 

Gernplasm Introduction and
1 aluation 

8, 2eltsrswrefo
-I 1980, 12 cuIndi', ivars were imported fro ICRISAT,only one of which (MG-5-9) has survived..Suhsequently. 10 rust-resistant accessions wereobtained from ICRISAT (1983), 9 high-yieldinglocali y-adapted lines and the Zimbabwe cultivar 

Egret from the ICRISAI Regional Program,Malawi (1984), and 10 phona-resistant entries fromthe University of' Zimbabwe (1984).Preliminary evaluations of the 1983 and 1984 
introductions %',eremade in the 1984 85 season. Theex ienexperiments were planted in Oct/ Novand harvested 

\' er e lne nO t, o a dh.sein IFeb' Mar.
 
Accessions from 
 ICR ISAI, India were assessed

against Natal Common in a randomized-block 
experiment replicated three times, in which plot sizewas 4.0 , 1.8 in. Accessions front Malawi and Zim
habwe were tested against Natal Common in unrephJated 4.5 , 2.4 in observation plots. IDAP at 300 kghai, SSP at 140 kg ha-1, potash at 110 kg hai-, anjddolomitic lime at 250 kg ha' were applied at plant
ing. Yields wereestimated by harvesting2 rows, eachI m in length, from the middle of the experimental
plots. This represents a sampling 2area of 1.2 m .Disease was assessed on a 0-4 scale where 0 = no 
infection, I = light, 2 = moderate, 3= severe, and 4 = severe infections.very In addition, quantitative
assessment of disease was made by counting

>nunlersof lesions on leaflets.Results are summarized in Tables 2 and 3.Several 
of the introduced lines outyielded Natal Commonsigniticitly ia tie replicated experiment, and many
introductions tested in the observation plots showgreat promise. In particular, twoZimbabwe phoma
resistant lines, P105/3/7 
 and 1184/6/108, gaveunshelled yields in excess of 4000 kg ha-i. These
resulfts augur well for future progress of groundnut

improvement in Swaziland.
 

Diseases 

Phoma leaf blotch (Phota arachlMicola), early leafspot (Cercospora arachidicola), late leaf spot(Phaeoisariolsis personatum), rust (Puccinia ara
chidicola), groundnut rosette virus, and bacterial
wilt (Pvetdolmonas so/anacearutm) occur in Swaziland but their distribution and relative importance 
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Table 2. Pod yield, yield components, and follar-disease reaction. of I0 groundnut cultivars from ICRISAT, India, grown 
at Luyengo Campus, Swaziland. 

Disease ratingsv 
Pod yield Shelling 100-seed Pods 

Cultivar (kg ha-) (%) weight (g) plant -' lS .IS PBI1 R CS 

ICG (FDRS)-4 2365 t)O0 54.4 34 02 3 j 3 3 

ICG (FDRS)-13 2300 62.3 48.8 33 2 3 I 3 

ICG (FDRS)-I 2265 61.3 64.2 25 I 3 2 2 3 
ICG (FDRS)-2 2255 61.3 64.5 30 1 3 3 1 4 

ICG (FDRS)-12 1940 67.0 55.1 24 I 3 2 2 3 

ICG (FDRS)-3 1 825 53.0 39.8 41 I I 3 1 4 

ICG (FDRS)-l6 1 800 68.7 56.9 29 1 3 2 I 4 

NC Ac 17090 1775 52.3 44.3 23 0 2 I 3 2 

ICG (FDRS)-14 1 130 52.0 44.3 23 0 2 I 3 2 

JL 24 1000 71.3 60.9 26 I 4 4 4 2 

Natal Common 1630 64.3 43.2 32 I 2 4 4 2 
(Local control) 

Mean I 844 61.2 53.6 28.4 

SE ±221 14.1 15.6 ±2.7 

CV (%) 21 12.2 18.1 16.5 

= I. ELS =early leaf spot; LLS = late leaf spot; PIB. phoma leaf blotch; R rust; CS r chlorotic spot. 
2. Infection : 0 = none; I = trace; 2 z moderate; 3 =severe; 4 = very severe. 

Table 3. Observations on yield and foliar-disease reactions in groundnut cultlvars obtained from the ICRISAT Regional 
Program, Malawi (first 10 entries) and the University of Zimbabwe, luyengo Campus, Swaziland, 1984/85. 

Yield (kg ha-1) Shelling Disease ratings' 

Cultivar Unshelled Shelled (%) EILS LLS PLB R CS 

ICGMS 9 2300 I700 74 31 3 4 2 1 

ICGMS 42 2100 1400 67 2 2 2 2 1 

Egret 1650 I 350 51 1 I 2 1 1 
ICGM 336 2050 1300 63 2 2 I 2 1 
ICGMS 2 2450 I250 51 2 4 4 2 1 
ICGMS 22 2 250 I100 49 2 3 4 2 1 
ICGMS 36 1450 1050 72 1 2 I 2 

ICGMS 33 2 600 1000 39 2 3 3 3 2 

NCAc316 1550 800 52 2 2 I 2 1 

NC Ac 2821 1300 750 58 2 2 2 2 1 

P 105/3/7 4300 2900 67 I 2 2 3 2 

P 84/6/108 4700 2500 53 1 I 0 I 1 
P 84/6/106 2400 1500 63 I I 1 I I 

C 347:5,16 1900 1450 76 2 2 2 2 2
 

C 346/5/8 1800 1250 69 2 I I 2 1
 

P 84,6/ 124 2650 1250 47 2 2 3 I 1
 

P 84/6/67 2000 1200 60 I 1 I I I 

P 84/6/63 2000 1150 58 1 I 0 I I 

P 84/6/256 1250 850 68 I I 0 I I 

P 84/6/66 1100 650 59 1 I I I 0 

Natal Common 1750 1100 63 3 3 2 3 2 

1. ELS =early leaf spot; LLS late leaf spot; PLB = phoma leaf blotch; R rust; CS chlorotic spot. 
2. Infection: 0 = none; I = trace; 2 = moderate; 3 = severe; 4 = very severe. 
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within the various ecological tones has not been 
determined. 

At Inverigo. phonla ehlf blotch and late leaf spot 
are particularl v sescrc, appearing towards the mid
dIe ot teil growing season and rapidly assuming 
epidemic proportions. Farly leaf andspot rust 
appear rather later in rlte eilson (llid-Jan to arly
Feb), hill alsO i1crease rapidl,: early leaf spot is 
rarely secre. Incidlence of bacterial wilt is ustiall' 
lo, and occurs ul scattered plants, during the seed
ling stage rMl1,rnu lillts Seernl tin escape 
inflection. 

Ari apparently undcwcrihed chlorotic leal spot of 
unkntmi etiulogx occuir.sat li vertgo and may he of 
increasing illrportalcc. Iis disorder causes the 
development of large, mlre or less circular, vcllow 
or chloroic areas near leaflet tips, particularly of 
younger leaves. Sy ,tptolun tend ito appear itt all 
plants in a plot it tile Sarte tile and there is no 
evidence of plant to plant splead. suggestitg perhaps 
a ntrititonal effect. 

it our disease alssessnuetts Natal ('ottnon attd .11 
24 '.sere the mtonst sosceptible vaietie. to phoma leaf 
blotch, lite leal spot, and rust, but all intiroductions 
were apparently susceptible, though in varying
degree (Tables 2 and 3). Ifluwever. many exhibited 
high levels of tolerance ind it some, rotably
I('GMS 42, gret, P105 3 7, and P84,.o 108, toler
aucte was apparertily combined with Itigh yield. 

Reference 

S iazihl(d Agricultural Research Division. 1977. Advisory
 
hulletin rn . I.
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Groundnut Production:
 
Present and Future Research Thrust in Tanzania
 

A. L. Doto and F. F. Mwenda* 

Abstract 

iiil t ' 1.1 
fcric'r.'i are nure'like/i' to sl tirilc'pro/Oct pri 'ut/'/" hec'cc'" Id.'c/cig .s'o i/i i' receit"three tini" 
(;rouic/ilit prolcc'tic/ it) c iN l I/wit real' ccaplar /io o/ ici l fcigr's. This is because 

ctd 

'rie. lcuid incte of/iccial pu -cist'I, Ill.Irito tr, ' (.,, ingIng init]tog,'o tit ;Icuro 'ition asacsponse 
to i/fIrpccv'd pr.ov t'c.I an/d pricctntcent it.Ys. ( 'oi.straintsinch' ih' Itick' sc 'c of/ie loor approvd 
variti,". 1 11,,// (.S pe'.S b., It 'ct.y,tit ItIoi.sw.ws, o IIthtit h ,groiltt bill rosett l' ir s is the 1)1ostI./''r
clnltic o I.I ilyI rnch tr . '.c/A/ /I l cI c s' s fi/il.Rcslearcl is oriniatcwi'ii itth nticcs lines 

It'iIII ,g/oodIIilc'.c'' I-/I c l 'I/cn d lo'/Oin/Ic'.I , I. t/'l e (N 4 icaiwat i cc'. 'is /poo phill Ic/ct//1 )',I/ U/id l(I tcsis 
.SIc/lcl III,(ci' IIo I,'c I/ .i.si/ I/It [ . h IIng lit'.V that Yich-ItI lotv p/cfft-chfSit . is I) /i(/.ir rnl. 

Suntiirio 

Prodtu ao de amendoin: icrientao'o presente e futura da investigal;,'fo na Tanzania. I proc/fi(o ci' 
cf//i'/ti/c till c bcci\a cc'cc// / / c ll'dl I c// 'c' isctica' oc/icial. ]slo CI i/i'Illic, /Icc ( Ic llcc )cc/c' Ici/'c' las 

.'/c te' i' l 'it;lci ctl' l'ois.,tc'i'ic)c cco ilclo tag''i( l/lI cc', ulc/o/i u Icc'lle' c lIc'o //rcc/tcc /'''cccchIic'/fI', 
lfciSc'lcc-cc, /ccccc'ci I ic( c'/c'l' Ii', '.1 Il i (c c/dc' ccp l'cp'ci olicicl (c' compr . Para cll // isso, ii icis 

tc'rr I'i ' c lt/Ic fcti/i.- Ici / 1i /rc/il 'cfoci /c' /llfc/c oi/i. coi o t c'.I'po.'tc io I/fh/forc/ii'io /is 

p/ ic pcc'liicx ' cc Jc''c.I i/Ice' livo.%.. [c. cipli. /itilt ' 3 'I fccf ccAct cl'''/I ccl/l/ic'im 'o, ai'ri it-/l'/l 
/tllta t/ lee'ent, dol.%qutro vlwrie'thd.s ap/rovelthuis, henH CoIllo praga'sL do tn,-ats e' infltilles'., (his qttais 

1) Virlo~ hI roL\w'il '/1) (lnt'lin i it ai itw la'i. M[(;iodos pal(w'iltar o c'/i it/ uS ca st-lo Italhll/; 
c c i'i aic. . i t c cc/i ti or' /iciatit tc//c lcti /o ci i(a ,o' cclilcas co h l h ililic'c/c 'nii'mi 

' Ic'//f 1'cl',plcc/c ci /i\t 'it ' i cc-- c' c /r cl'cc'i , ccc// l'c'.i.I'h;/iccil c'c/i/'cl /i'cl'clc c' c/ccc ('Comofic 
tttili-lo I/c Ihaixl Ilol~tlltl( (Jo (It, phiat.%i" cloti, i; a.s.vintaimlait poss.ibililldct, .wh' 'ciopnarlildha~s 

coIii /boll /'c'/t/i/i/l'llco clictlflo c/il co'/iI'(.(c'' c/c'hlicc c/l/.Iictth' c/' /(h,/l tl\. 

Production General Agricultural Prodi'cts Export Corpora
tion (GAPEX), the official marketing agency, 

The status of groundnut production, utilization, and recorded the highest purchases in 1979/80 when 
research in Tanzania has been highlighted from time 6676 t were bought (Table I). Recently official put
to time by various workers(lBolton 1980, Mwenda et chases have been fluctuating at a figure above 500 t. 
aL. 1984). In hoth presentations, considerable doubt There are also indications that much of the crop is 
was attached to the accuracy of' production statis- now sold in informal markets. The most recent fig
tics. To date, the situation has not improved much in tire for the GA>EX collection suggests that the 
terms of the accuracy of figures or for groundnut situation is improving: 744 and 2616 t were pur
production, and indeed, for many other food crops chased in 1983/84 and 1984/85 respectively (Tables 
in the country. I and 2). 

"( iIcccccdccccIhcc1ct'.I)Cjc Icccc'cc iol( 'Co Sclcic'rce, I'accli o l Agltccflicrc. Scckoctcc t zcc1;r'civ cf Agrcicultcre. Scc I ,t ic¢ ('tiUu Kitt,, 
Motor"'ccc ',lc/cill. .cccci(Brcclccci tfrccdcr. Oilscd. Iteccar'hc PTOrc t. NALhtIccci'CI'i('-cSCcth Silc ion, P.O. Boc)x5i)9/, MtwIar;i. T niaiiL. 

I('R iS., I lcccrcalicc al ( rcc, Rccch In it ic I ce Scucc-,rId l'r cpics), fs?. 'roccdi cgc , coi'the Sccold Rcgionlci (round ut 
lkolkh,'ll I'l Sccuthicrc ,.\ic . Ili 14 t'cfc I1 6. II.c1,cC. cifba ,c Patli chcru, AT. 502 324., Ildia: ('RISAT. 
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Table I.Murketed groundmt,i roduclio niO ai-Ai)r), 

lan,unia, 1971/72 to 1984/8 . 

Yeal 


1971 72 1295 

1972 73 ,3454 
1973 74 363 
1974 75 509 
1975 76 510 
1976 77 417, 


1977 78 
 1448 


1978 7) 2615 
1179 SOI 00,71 

I)80 .J I 728 

198 ;)2 "227 
I91) X1 

(98.4 85 575 

(>.\.l- GArNC cluari1ua, 

,e belie\se tllrcthe olleical (1.\'l.X ptlchae lhg-
IIIcs lotn acilu lw glound lllt ltolll'c ,.'l plrotln 

illIill/allia. I %w actil<.us onI l fol IilA. tileo c tis. 

bulk in tileclop ill tile illu;of regionigounillrii is 

,I able 2. legimul purcase f gronidiii (.AI'! ,t A 

Iar,,urii, 1983,8.1 a,,nd984/8. 


m II4' 
Regionl 1'98.1841 198.1 85-1 

Arushia 3 

(ist 
 -

Dttrni XI I81 O 

i rIllgi 
 - 3 
Kagera
 

Kig,,ia
 
K'niminjaro 


I ndi 3
", IJ 
Iit. 

M ,ys 


MNo i'gor 3 10 
riMI \%,. 254 I (00 

MNorl 'a 3 2 

R i k%%,1 283 
 420 

R u f1lia 4. 55 

!,lhirlya nga 3' 
 50 


1 1981 
abrra 2565 

a iit 


Total 
 744 2616 

Source: I. tlJllofi tcparation). 
2. (A 'tX ltcadqujrier,. 
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r jn i I. -Scile llnlllrsal is if) f Collb tll rn 

suil d hocalh".,t1lpltlss lot sialc thus v Ifcli 
(ifIlICr to (arlllCl. StCOnld, tiles1urplS r'side Islly
he chatl.nieid throu l(AIA\ lu thoriugh informal 

larkets. I )ie in):utl'ti;\i c prices oiiletcd Ihrtugh the 
l maktsi 

sold outside ileolicll channels. turrtitlv the 
glounldillt price on tie ijlhr ial marllkt is liolre 

l i I a wttIratif'ormi of the pid lice is 

than [ISS .3.00 kg 1, Ohic timles tileoflicial priC.C, 
s , illl
nl h.' 3 

\Vhile plodiuctioil, as pilliged 1y (APIA pur
chalCs, does [lt sceill to register sieable increases 
0).i Seal' I lii ke tI1SCr tiliOI 1 1 1 i II10 e intCISiVe 

sWt ICIolI data Il I lie rcgiolns illci Ite all iltcrelase 

Il tine\tllle prodlcd. [I-ofiexalnplc, NMilogoro is 
l l l(!lliIcd IS0I1Co fl tlie lliljOl'.1Otllldlllt prduc
rig CgiOlls 1.\1i011. l984) bi is e'XpCcted to have 

abii 1451 ha Under groindnut it)the 1985 86 
st'il I lie ileduis expected t COmtribtC applo.xi 

iiat.l 937 1..A\s the situatin stands, tilepioductiol 
ligilie of 51)0000 l that is Nt1teri LI Cd (Nigarn 1983) isHt

likely to la\c bell exceeded. Much ol the incrcase in 
plodiictioll is beciuse tcIllIland is dewoted to 
gonlrldlt pinductioli. partictlarly il labora, 
l)odolli. Mts,ira. Siigida, and Ruk\ka regiclis ill 
respoisc to cariipaigris and price ilcentise. 

(onstraints to Increased 

I1Production 
in the past, lack of price ilicentivc has been cited as a
 
major factor cot tibtiting to onw groutdnlit produc
tinr. Recent ,,rie increases (I able 3) in tire formal 

Table 3. Producer prices for groundnut, Tinaunia, 1975
1986. 

Year I/.shillings t I 

1975 70 2000
 
1976 77 2 500 
1977 7 40110 
1978 79 4000
 
1979 81) 4000
 
1980 81 
 4200 
1Sigida82 4800 
1982 83 5 800 
1983 84 8000 

1984,185 12800
 
1985 86 17900
 

I. 17 lar, ianshillingsapproximatI I $ (IS. 
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channel scen toihas c .,timulated interest itilong years performed piorly ityield and data reliability 
farniers in increasing gliitdnifit ploduliction. In arT taken into accoiunt. Farniers ill the semi-arid 
addition, the lack of edible ()iland the expanding iones of Ialvania experience similar problems. In 

local confcC!tiin." Inlkets alc tioclopints inthe this regard itmay be of amle for tesear.liiers and 

cointrs that ale Imaking grotiilnit a note attrac- planners to identity drotlght as a tactor ihataffects 

live cio. llt pIIcciappCils lik lhill'eil productiOti, cluantitaiitel\N in termsto belong to both and of" 

tle g nlip i cotinsr:ll, lts thi lintit g1otindutit stability. 

lotlluntio nlu. 

W hile it I, s lllite ,illaclixe tI glos ..gru ndiitl

lllt ci pp! ,d it t iiif!i the tgdiitfld
s hcu chi'd 


(Iatitli 19,85t. illi cccolicidc'd Research Thrustlai/aili, has 
\atieties hilsc Idt'ietil\ Natal (Collifllo'lis cci!Hiit. 
atnd Red NI iii M ite\ileti's \l dh1] history ('trrcnt alld Ifiture research activities are oriented 
ill the counillr In1)3 and I)O. \\,ta af lohtari toards tackling sonic of tihe constraints to 
({obtll 33-) at'lcieclascdii, a lllsuies lile icreased priiductiot aid makitng groutndtitit inrumin at 
()ilseeds RcIi:.h IlLcl ()A. nitcattracli\e ciop. Work bascdat Naliendeleandr SuuppoiCd b\ 

l1leC\C;, ; IMFa\he sOluariunle aIltnl0 Mlogoro is slollgl tailorcd the provisiot ofII(\ htItuC !he to 
sed uCeU.Ill\l IcubiIcs IhC 1,imIS. slliillOll and !lplarild ground,\, lil' adequate nilllc \ariteies of 

slilis. kil cl lllclph;iilil ciial thatis id mixed ilts tis, ii goud patIrt of tht' tSOllu s In both 

Icculi la oftenolici; mtid liltCC ci uplbatull c resarch protiects k associated \\ith glnetic imtprov\e

inot allilidl file liclhiiih ,,sinild Iiliia ailabil- te'-! Aoi. , Itiele bao," beenceicoutaging tesults 
its% l Ihi' Ccd. frot the tbrceding prograllis: alread\ two liew 

dicaiciseicOld ploblo:iiis \alieti addedWccl.lse i sl ititl itiptosed , ha\e beent io the list of
 

il slit ,lc'il\ lliuencec lii lliil pludiiction. eleasecd \arictics ill lall/allia.
Oll i 

\Wilk dliie b\ lWtibseed, ProI'Ct inidi- \part high yields, tiltetiplasis of geneticRCscili flmll)i 

Cilt' thl i( /1 ,'/Itolala. I'I/ni; eiuicIl is nil inpruis ed ifisasitid insect-pest0'1,,',i/iil" ( i 
nhah /a,<i. and ,/, ,(/l mire0 ise allsesl'c reslstallctc,id difuhnglit toleratice. Rcalising tile 

thaI uieNailb \ clits. ubser- tiiiught ald ciialicllte 1 i 11ilidili{ Suiuiilr prohleiso (o iaitnill, short

\JtInsi r hCe til' sasotill Itateials irc lor tileh".:ii dciliicilleud bl\ PUl'cs being de\vchlped aleas 
ata1 (1iiii)(1nii1t RcCicli Pl1Cc sippo)r(til bV ssiltaiSltt taiii\ -seasoil; Iolltg-casolli iitenial is 

II)R('. ///I/ii he, mis cifll' i aimed llaias \kith lite reliable ritm all./'am'/h, bee enfirt'o 

be piLc'sCill 5, ,ut Rsi at)aild addition. itaiiihis a S.K 'inhi I Ill is cetterallv icogni/,cd that farmters 

to be ill icalCl lili pies' IMl? th0tight. iftetcatint allolt i l lise itpuls such as fertilizer,hip0 l tiine?' 

(In ilie OtlCr hiuind. groUllildut ICtle iiiiL has lit antithat Ilar\estting tna\ be dclayed d(ic- to utinavoid

been as itCl %. II c' tie disease afle rc'. oi,,. [hns, is noss tocusinig oil tile \icCsprICAd \cr. tescarch 

stillellaiti " lilt'ulllslleafed illitL gloiiclut identilication of varieties woithexceptionaills high 

allicr',, nitrogen-fixing ability, atnd oilooarictics that iinot 

Ithas ilrtld bCii lCntmiie lhat tilt' hulk otthe display sprouting probletmis. Johari MRobiit 33-1) is 
crop is pioducrd bs\ tmll-scalc flinilcrs. Ihese ant example if a variets wvith sctd dormaly 
fa rillc':s. in gc cM!,dCfcleld oill the liANd liiC' fr IlluiSt (Nwendia I985). 
hItldopcatitli, inicluding \te'ed ctlliiil. Sicice ('lisely related to genctic itlproetlneti is tie pro
\cuditg crIOllindlllts is 

; uteliec'. tection work. So far, ntotnltologistsattd pathologistsa e, iahOuir-ilCInSi\' 

upelit'ion. it pllc'sc'llts all iipuulatt bottleneck in attached tl(lte research projects hase been working 
Qriitlciiul luiciioin: it icltill. delcrilinies thr hiand in hantd \%ith tile r'eeders, by cieenig for 
total I'.1(h'b irippcd Il iddillo. iehi hi'osc's tesliatice l lile illlportant pcst.s and diseases, In 
lutiluh siihtipinub \ced co111 itcare Co motlillin iddilio'i, lian. of the research activities inthis field 
fetillc iIllthe Cuilitll\. ate geiled tuilards lis goal (iillolS and Rava 
Mosi lic uiialbilt\ at clilical ,ligc td Cltrp 1985. Re'iubetn et al. 1985). 

gt( thllas Mtioneiiticd (i f tlilt' A ciOlsidlerable griiUtdtit crop isifteln bcLi 'f l tlac- srolile of tile 

toii limiting glotildiliitprloductllu...Agriculture in produced utildci intrruip conditions, with ntaize 
I l/antiiis more iir I's, dfepenidelir iptil rainlall. aifd sourghumn luitiing the najior componltelt itt tile 

(lp i1illrcs dife ti its lack alic' culmilot. little attcntion was given tochte mixtures. In the past. 
Mani\ iii ufitr gruntliut reseirch trials lor the last 3 improving the intercropping systern in Tanzania. 

79 
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Search for Improved Groundnut Varieties in Tanzania:
 
Genetic versus Environmental Challenges
 

A. L.Doto and S. 0. W. M. Reuben* 

Abstract 

Tli I/I(' 'Iitv,. ilI tII t In t r', /inil' ,twnartInI i IIIi I, i t .... d''elop varicti'swith stable high 
.1ielll.to it/it t, nitli t andt, (It'llt tinat't,"rop , tt interdiscipliaryIteans in.r fitil

,lol il dp'o nwi'dll. id promisint lincas the drt"1'llloradti ( hC IttilEit'd somei: but 'iifte 
Thetulnsole ib alanc daillon acll t v iwere flline 9l8anwebrtwenlls, 14 esrilin iwarly silt-% 
fomrethndecaein laOi lrlr-:lll persists. A 'gtr I cilopngIl o/'oh'iernd,dtviarit.ewith 
arsdnillti"l 'land.ll//vpitnimcan , ontsjrigonIo dnut'.,od intcrea.yitlg rlt ppthe a e irriateon 

SuniArio
 

Psquis.' de sariedadns el-rrnda s de ar enhiPn na Tanzania: A gcntica contra o desalie do 
atllt' litiele. (Os II/ctio.% ,Il p 'ogr'tlltI i( 1n1'lhl-'ltlito t' t l( i ill na Tll-altia ', o 
dc'('lwin-mcilt)(h,rwric'dIlli'sx(.()Ill r11t/m tl) tto t'.vtl ',o nliclhortleto (Io mttlivlio cltullrale , 

aindf,tt I itirt ( 1 tt'l lt i(t'llt/lttth'itt lStnarc.trtt .m) lh'or t' trds.l. i tt ttt, t itntinosd.s alimntnt 
F l.L ot) thl'111'i 1llh-11i0Ic,11,11PI Ij6tl!ll\ /lotnlis.voll)l, l tSllith's prlt.\ tIMl. ON' I' (l'o sCI; ill

Pis~h'hldrl'm\ditcil'sh' /1.cIis. [prinlt/lm"/tni dcl'il d di/C'r1n10tA thil cil'liiht(ololtl, OS
 

talim /o''..s.]".\ileqwp rh ;ncll alptlllilpaltt (;net'e'sm~iih,{ dt)s ligricttltorws ('nl (tl1lih'tre'scorn
stll, severa;I/¢ttines thel] t.offiil grl i olla bortion ith 
i ilt till . I ho t co n aR 

crs'p is eali tl , newD~ound~t'nt/ vatLrit 
i.s[lnlt t l tt'tr Ill l '1 51'(MtW it ttttli)ti,r. lhtt).% l' i) titst ST.his1ut11rtte4. bae I t 3ni(l.sHligt eltanditr( 1rond t/ )IIIgorasto raecodntd 

datt.% tic, .ivneniciraco aurant tIh,~d irrigawt hi quitti~hc (h, odisymnitel. Os d~h,.s (olltitos8nos
 
dal ,m1c'l'i, dos. I lot lllt' ot11 OSS (11'tltios[timlh);Il illihllwi (I i lo!'ltillll'ill l re'tlditti'tllto. 

The undesirable imbalance betweent protduction and ject objectives wverecdefined as earlyas 1980 and were 
domestic demand for gi-1rodnts,Which has existed reviewed in 1984. Broadly', the Project aims at: 
tot more than a decade in Tan/zaniaL still persists. As 1.D~eveloping groundnut varlcties with higher and 
a result donestic denland, even in major grou odnut- more stable yields that are appropriate to 
producing atreas i the co~unt rv, is often riot sittisfied, farmers' needs; 
p~rices in informal markets, where the hulk of the 2. Developing improved nmanagement practices for 
crop is so~ld, are generally several tinics the official new groundnlut varieties in collaboration with 
price (lDotot and M'wenda 1986). The pulses and on-farm research groups: and 
(iroundmit P~roJcct. based altMorogoro, aims to 3. Helping to create coordinated, well-trained inter
assist ill au~gmen~tinlg grtoundnutt production in Tan- disciplinary teams for food legume improvement 
zania. throughi prodttctiot-oricntcd research. Pro- in.Tanzania. 

"(rmindnmi [Biccdct ,iod,D2111AMtqK-:11 lt lll:lO~'('1011 Sciece., of*Agrnculture, Sokoulie[ rlim.er~iy Falcult'N (if' Agriculture, Sub Post 
(Offitc ( htio }. .M IJ 1- 11 -1/.'ku ,)OL( 1-i 

i(RISA I (h111C111,11I11I1ll(rW11 !RC.L.11111 lot(lie T[opi.o. Ills". Procectlilg! SeconldRegionalhlql1tnic .'¢¢lin-Arid or'tihe Groundnut
 

.,\fit.,. 1 eh 1,)-m. Hlarare. itilmchicru. 502 324. lind,-j:Wo~rk,hoji Im! ti;ilhcrui l1014 Ztiniab~sc. ATI. IC'RISAT. 
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Table I.]erforrncae of 25 lines if groundntuts at Morogior, 'Tanluania, 1983. 

1) s u 100-seed ,:eiLht Shelling Kernel vield 
GrouItndritit.rtcmut Inaluritv I) ((g) (kg 1 -') 

M( 04 lainnut-74 87.3 35.5 35.3 1 316 (a)
NIGC 213 Spainuhoma 88.0 33.4 41.4 1228 (ab)
 
M( "129 I 30 87.0 41.3 
 39.0 1 206 (ab)
N(iC 96 St a1 87.0 32.4 39.4 1 116 (ab)
NI ( iC 184 NaiL Common 87.0 33.2 32.3 1 097 (abc)
NIGC 6 M,be.N 105.0 40.1 59.1 0:( 
.%1(;( (' ,umut 87.0 37.3 37,7 1 068 (abc)

NI( C 50 MaLboleu 
 87.3 38.9 42.1 1 013 (abc) 
%(;C I 10 85.0I (9 30.1 40.8 1 031 (abc) 
M(i 124 1 88 87.8 35.4 41.7 1 020 (abc) 

NI(i,' 2, NC 343 103.0 40.0 53.9 I 001 (abc) 
G(R'121 Spaiicross 87.0 35.8 28.5 996 (abc)


NIGCiSI I 94 35.1
87.3 42.9 992 (abc)
 
N(i(' 20! I aruipoto P] 350680 88.0 
 29.8 27.9 986 (abc)

NIC I D)1.c I,nner 106.0 31.9 59.2 914 (abc)

M(W I1+CE~un. 06.5 50.5 
 54.9 905 (abed)
NI(" 107 .habulw,.a Su7.3 20.5 30.4 905 (abc)
 
.%1((, 71 72
itginia I 105.0 55.1 54.1 880 (abcd)
 
MGiC 52 t\-('hintiala 
 106.5 46.7 56.5 838 (abed) 
M(i(' 53-t'arLja)likt () 106.0 57.0 55.4 784 (abcd) 

NIGt , '."!, II 49 A 91.0 33.8 23.8 774 (ahcd)N16(C( ) 1:\-Njornhc 105.5 52.6 53.1 765 (abed)
 
N( C I \MakatIhbA,) 1(14.5 35.2 04.2 658 (bed)
 
N i(10 -inianga Krnu.a 105.5 40.5 46.3 482 (cd)
 

2 ill 85.0 33.3 27.3 366 (d) 

Mean 94.5 38.5 43.5 938 

SF: 0.29 +2.25 ±3.12 ±54.2 

Table 2. Kernel yield (kg ha-i) for 30 lines of ),rourdnuls at tio locations, Tanzania, 1984. 

I)ush Runner 

Variet, M oiigr I umbi Variety Morogoro Tumbi 

Sparnhoma I 531 - i)xie-I unrincr 745 
Tarnut-74 1445 I 915 Red Nwiturndc 660 I010 
Comet I 304 I 822 Kiriyika 647 1376 
I 69 I 26) I 317 Makamhaku (a) 627 1066 
Unknoxn 1220 I 569 "Mbeya 618 -
I 117 1217 1676 .x-Njornbc 604 I 188 
Natal Comnmn 148 1862 tlnknown 560 1410 
I 84 1131 1423 NC 343 551 1598
 
PI315608 I 091 1583 
 Asilia Mamboleo 542 833 
2.106 I015 1423 Ex-Kivele 536 1354 

PI 337409 979 I 942 tx-lsmani 519 1 121 
Za Kisukuma 949 1583 Nlho/i 482 1399 
Za Kienyeji 921 I 729 'x-Nladibira 341 I 388 
2 97 890 1676 Virginia 72 R 319 1789 
47-10 322 918 Makambako (b) 300 1221 

Meai I 095 I 606 537MCanr I 289 
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Table 3. Performniqce of 15 lines of groundnuts at Morogoro, Tanzania, 1985. 

Groundnut varieties 

Spanhoma 
1,,84 
Mamhole.) 
2 106 
I, 69 

Za KienyeJi 
Starr 
Natal Common 
Tarrnut-74 
I 17 

Israel line 136 P1 315608 
2,/97 
Cornet 
11133709 
47-10 

Mca n 

CV (4) 

SE 

Table 4. Yield parameters 
locations, Tanzania, 1985. 

Tnzd location Mean 
and type ikg ha ') 

Ukiriguru 
Burcn 410 
Runner 160 

M wanha la 
Huncih 
Runner 

280 
190 

Ilonga 
Bunch 470 
Runner -

IBunh
Runcht 9-

930 
Runner 930 

Days io 
maturity 

87.5 
90.5 
86.8 
90.3 
87.5 

83.5 
89.8 
89.3 
90.3 

0.8 

89.3 
86.5 
88.0 
88.8 

114.8 

90.6 

0.7 

±0.33 

of groundnut for various 

Range CV (%) SE 

2N)- 580 28.0
 
50- 310 54.3 ±50
 

130- 390 24.2
 
90- 280 52.5 


200- 780 30.1 
- -

4are680-1 130 24.4 ±7) 

610-I 10(0 19.A ±71) 

Yields from the other locations were generally 
poor, with the exception of those from Tumbi (Table 
4). 

The results as they stand do not provide an opti-
mistic picture of the potential of the lines at the 
testing locations. The trials at Ukiriguru, Mwan-

100-seed weight Shelling Kernel yield
(g) (%) (kg ha-i ) 

41.7 69.9 2557 (a) 
42.3 69.3 2 501 (ab) 
43.1; 72.2 2487 (ab) 
40.6 70.8 2476 (ab) 
40.7 73.9 2476 (ab) 

39.4 64.9 2392 (ahc) 
35.7 66.4 2383 (abc) 
36.1 70.6 2282 (abc) 
37.1 ' W 2 126 (ab-) 
37.0 73.0 2 117 (bc) 

37.3 6..0 2099 (bc) 
38.2 62.6 2069 (be) 
36.9 68.9 2057 (be) 
33.0 67.8 I 925 (c)
32.0 58.6 1354 (d) 

38.1 67.5 2220 

6.4 8.8 28.2 

±i.21 ±2.96 ±153.4 

hala, and longa Suffered considerable moisture 
stress during the growing period. Thus, the yields
obtained, low as they appear, more than help tounderscore the significance of inadequate and 
unreliable rainfall in parts of the major groundnut 

areas in Tanzania. 

Character Ass ;cgation 

Pod number per plant was found to be closely asso
ciated with final kernel yield in both the 1983 and 
1985 trials at Morogoro. The variety trial at Moro
goro (1985) further indicated that shelling percen
tage and 100-seed weight are other chaiacters that

closely related to kernel yield. On the other hand,earliness was found to be positively associated with 

iedyield. 

The positive association between earliness and 
kernel yield woul.) be expected in a situation where 
rainfall was of lirqited duration. It would, therefore, 
appear that the supplementary irrigation, which was 
applied after the pod-formation stage, did not signif
icantly affect the relationship. It was also pleasing to 
note that pods per plant, pod weight, shelling per
centage, and 100-seed weight were all positively 
related among themselves (Table 5). 
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Table 5. Correlation coefficients among selected groundnut characters for Morogoro trial, Tanzania, 1985. 

Days to 50,(" Days to 
flowering maturity 

Days to maturity 0.86** 
Pods per plant -0.61 * 0.0"" 
Pod weight -0.56* -0.41 
Shelling percentage -0.34 -0.51 
100-seed weight -0.38 -0.55* 
Kernel yield -0.55* -0.76** 

Discussion 

Most of the trials reported from 1982 to 1985 suf-
fered moisture stress, particularly (luring flowering 
and pod formation. Thus. soil moisture appears to 
be one of the most important environmental factors 
affecting production. In this brief presentation it 
may be useful to discuss some of the options that 
could be adopted to overcome this constraint. One 
of the options that should he given serious attention 
is the development of varieties that arc resistant to 
drought. This could be achieved through the devel-
opment of early-maturing types or drought-tolerant 
material. The approach has already received atten-
tion in Senegal (Gautreau and De Pins 1980). In 
Tanzania, much of the variety improvement work 
aimed at the Shinyanga, Mwanza, l)odoma, and 
Singida regions could emphasize drought tolerance, 

An in-depth analysis of rainfall and other related 
parameters could also be another way of dealing 
with this problem. Rainfall data for the major agro-
ecological zones is available, which goes back for 
more than 30 years. A careful study of this data 
could provide invaluablc information to agrono-
mists and breeders in pinpointing planting dates for 
the different maturity groups of groundnuts and 
other crops. 

The third option is that of intensifying irrigated 
agriculture. Sudan has it long history of irrigated 
groundnut production. Similarly. Zimbabwe has 
recently done much to increase its capacity for irri-
gation. Yields obtained from the trial at Moro goro, 
which received supplementary irrigation, do lend 
much support to the need and urgency of exploiting 
the vast potential for irrigation in Tanzania. Thus, a 
strategy aimed at increasing and stabilizing ground-
nut production in Tanzania may have to combine 
the three options that would minimize the impact of 
crop failures arising from inadequate rainfall, 

Pods per Pod Shelling 100-seed 
plant weight (Q) weight 

0.51 
0.55* 0.25 
0.28 0.72** 0.52 
0.61" 0.89** 0.64* 0.58* 

From the 1984/85 trials it appears that varieties 

rank differently across locations. Whereas it may be 
undesirable to have too many recommended vari
eties for different agroecological zones, it could be of 
value to identify major areas that could benefit by 
growing a given variety. In this way, farmers would 
be provided with the best variety for the area in 
question, rather than he given a variety with a gen
eral adaptation. There is no doubt that Makam
bako, P1 200, and P1314817 could serve as useful 
sources of resistance to leaf spots, rust, and particu
larly GRV in groundnuts. The 3 years' data, though 
useful, are rather difficult to interpret in terms of 
possible variety recommendations. Varieties like 
Spanhoma and Tamnut-74 deserve special atten
tion,tas they have shown some po!ential in the 1983 
and 1984 seasons. Spanhoma further demonstrated 
its worth at Morogoro in the 1985 irrigated trial. The 
picture, however, is not conclusive as the results 
from other sites are not consistent. Due to the erratic 
environmental variables, particularly rainfall, it may 
require mote than 3 -ears' data before a variety can 
be recommended with confidence. 

The period under review has further demon
strated the benefits of measuring the components of 
yield, such as pods per plant, pod weight, shelling 
percentage. and 100-seed weight, in a selection pro
gra,-. Results reported earlier and those from the 
1985 trial (Morogoro) suggest that the four charac
ters are positively associated among thetnseives, and 
in turn e',ch was positively related to kernel yield. 
Thus, selection for yield could partly be based upon 
these characters. In addition, data for the period 
1983 and 1985 is now under in-depth analysis, with 
the aim of identifying important yield determinants 
under stress and non-stress conditions. Results from 
the analysis will be communicated to researchers in 
the region through the ICRISAT Regional Ground
nut News. 
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Genetic and Ecological Diversity of Local Groundnuts
 
in Tanzania 

F. F. Mwenda* 

Abstract 

Groundnuts arc grown in most parts ofTanzania bysmall-scalefarmers. At present aseedproduction 
anddistributionsYstem*/;r the crop is non-existent. In a recen:collectionmission it wasfound that all 
najor botanicat rgrozq,' are grown and these exhibit significant variations. Furthermoreit was 
obse, red that the cultivarsgrown varied with altitude as well as with the length of rainsin particular 
ecologicalareas. 

Sumirio 

Diversidade gen6tica e ecol6gica dos amendoins locais na Tanzania. 0 amendoin cul:ivado na 
maior parte dt Tanzania pot pequenos agricuttores. Presentemente, a produ('a; de 'eniente e o 
Sistema de distribuii-io para est cu/tura sao inexistentes. Ntuma recente inissao de colecCdo, 
oh scrv(;.,,o que foi .'principeiAs,riqo.v botulnico.i silo cultivadtos e que estes exibein variaC'es 
Ntk,.,!'i4t~ltOia.s. ll;tttt 10i.,Ini oh.wrvado que os cultivaresutilizados variaint oin a altitude,bern 

(ota()((i a dvra ao das chuvas, vm i'reasecologicasparticulares. 

Tanzania is an important groundnut-growing coun-
try in East Africa. Most of the ci'op is grown by the 
small-scale farmer and extends from sea level to 
about 1500 m (M wenda et al. 1984). However, in a 
recent survey groundnuts were found gr.iwing at 
higher altitudes (e.g., Mufindi, at 1750 m). 

In the major gromidnut-growing areas, the crop is 
grown by most labncrs but usually only in small 
holdings, often just small backyard plots, or mixed 
with other crops. The type of groundnuts grown 
varies from area to area, farmer to farmer, and in 
some cases even within the same farmer's lot. That 
significant variation exists in the local groundnuts 
grown in the country was revealed in the local cultiv-
ars used as controls in our multilocational trial con- 
ducted throughout the country (Table I). However, 
previous research and the current phase of the 
groundnut improvement program was started with-
out adequately appraising this reservoir of genetic 

variability, which can be greatly exploited to 
enhance the breeder's task of producing new and 
improved cultivars 

This paper gives a brief account ol the genetic and 
ecological diversity discovered in recent collecting 
missions conducted in 10 out of 20 regions of main
land Tanzania. 

Probable Origin and Sources 

of Diversity 

It is likely that different forms of groundnuts were 
grown in the country from the 15th century on
wards, having been introduced into Africa by the 
Portuguese in 1502 (Gregory et al. 1951). More 
recently groundnut; were introduced into the coun
try by the British Overseas Food Corporation 

*(;round ni Brecdei. Oikeed% Research Pr(;jcct. Na cndeilc tcsearch Station. 1P.O.Box 509. Mtwara, Tanzania. 

ICRISAT (Intcrnational Crop, Research Institute for theSemi-Arid Tropics). 1987. Proceedings of the Second Regional Groundnut 
Works hop for Southern Africa. Itarare. Zinbabwe.Patancheru. A.T. 51)2324.10 14|tb 198f). India: ICRISAT. 
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(OFC) in the late 1940s. Hemingway (1957) reports 
that a total of 135 groundnut collections from all 
over the world --.,ere established at Kongwa by 
1950.5 1. These consisted of'98 early bunch types, 31 
spreading bunches, and 6 runner types. It seems 
likely that these introduced materials may have 
found their way into the hands of individual farmers 
around the research centers run by the 01C 
(Kongwa, Urambo, and Nachingwea), thus adding 
variability to t!he genetic pool that already existed, 
At present, locally grown cultivars are very mixed 
and hence unidentifiable as individual cultivars. A 
third source of variabi!ity is the movement of 
groundnut material across borders in neighbouring 
countries, e.g.. NIwitunde in the west (probably from 
Zaire), and Malavi along the shores of l.ake Nyasa 
(probably from Malawi). In all cases where the seed 
got to the individual farmer, he would almost alwavs 
retain part of the crop for the next planting. If the 
seed got lost he would get some from his neighbour. 
For this reason, it is safe to assume that most of the 
existing culliVars are true landraces. It is ery 
unlikely that material introduced in the last 5 years 
has reached tile individuil farmiers, as it is stiil con-
fined to tile research stations, 

Current Status of Diversity 

Genetic Diversity 

All major botanical groups of groundnuts, namely 
spanish. valencia, and virginia, are widely grown in 
the country. More significantly, there exists a wider 
genetic diversity in Tanzania than has previously 
been assumed. There are a great nuniber of different 
and nondescript types grown by tile lanizatiian 
farmer. Genetit. diversity ranges from cultivars ma-

Table 1. Common groundnut types grown in Tanzania. 

Name Region 

Red Mwitunde Mtwara, L.indi 
t)odoma Bold Ruvuna 
Amani Ruvuma 
Mango Mango Mtwara 
Kabalagara Mwan 7a 
Bwanuia Mwanza 
Mwarjelwa Mbeya 
Malavi Ruvuma Dodoma 

turing in 3 months to those maturing in over 6 
months, while significant variation exists in pod 
type, seed size, and seed color. Table 2 summarizes 
the range of existing variability based on seed size 
and seed color for 10 regions of mainland Tanzania. 

Classified very crudely, and omitting the finer 
dCtails contained in the more recn:t classification of 
groundnut cultivars (Bunting 1958), most of the 
bold- and medium-sized kernels of all color shades 
are assuned to belong to the late-maturing virginia 
types (var h)Togaea) of groundnut. Small-seeded 
kernels of tan color would belong to tile early
maturing spanish group (var/histigiata), while most 
small-seeded kernels with red or off-white color 
would belong to the early-maturing valencia group 
(var vuigaris). Other types found in the country had 
medium to t,old kernels with two colors, i.e., red and 
white, on tht same kernels (rot to be confused with 
variegated redi white coloras in Mani Pintar). These 
are found in the Irigna Region and along t'e shores 
of I ake Nyasa in the Ruvuma Region. 

Because very little of the groundnut production 
enter, the official market where certain standards 
would be demanded, most farmers tend to plant 
mixed types. Based on these kernel characteristics, it 
is evident that all major groups of groundnuts are 
grown in the country and have significant variation 

between and within groups. 

Ecological Diversity 

Ecological factors may largely influence the distri
bution of groundnut cultivars. In Tanzania, altitude 
and the length of the rainy season are important 
ecological factors that affect the types of groundnuts 
grown. It was reported by Mwenda et al. (1984) that 
groundnuts are grown in most areas below an alti
tilde of 1500 in. However in a recent survey, ground-

Type 

Mixture of spreading bunch and runner 
Mainly runner 
Mainly runner 
Mixture of spreading bunch and runner 
Mainly upright bunches 
Mixture of spreading bunch and runner 
Mainly runner 
Upright bunches 
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Tkble 2. Kernel characteristics of local groundnut cultivars collected in Tanzania, 1985. 

Bold 

Region Pink Red 1an Pink 

Arusha - - -
Dodoma 

Iringa 
Morogoro 
M beya 

4 
I 

I 
-

I 
I 

5 
I 

-

13 

4 
I 
I 

Mtwara 
Ruvuma 
Shinyanga 
Singida 
Tabora 

-
4 

I 
-

I 2 
2 
I 
3 

3 
I 

-
I 

-

Total II 3 14 24 

Type Iota! 28 
Bold 

nut samples were collected at places above 1700 m 
(e.g., Haubi, 1650 in; Mufindi, 1750 m; and Njombc, 
1800 m). Table 3 shows the distribution of types of 
groundnuts according to altitude ranges. Most types 
of groundnuts seem to be concentrated from sea 
level up to 1500 in. [he bold- and mediutn-seeded 
types are more widespread at all altitudes than the 
small-seeded types that wec, foau: mainly at 
medium altitudes (500-1000 in). 

It is likely that both the length and distribution of 
rainfall influences the types of groutindnuts grown. 
The area surveyed is characterized by a single 
peaked rainfall pattern differing only in the distribu
tion of the rainfall. [hus, Mbeva, Mtwara, and 
Ruvuma generally have long periods of rain (4-5 
months). In these regions late-maturing t; pes (bold-
and medium-seeded) predominate. Dodonta, Iringa, 
and Tabora have short periods of rains (34months). 
In these regions all types are found, but it is signifi-
cant that the early- maturing types(small-seeded) are 
more widespread than in the other regions(Table 3). 

The report given here is far from complete. The 
samples on which this account is based were col-
lected from onl, a fraction of the mraj, groundnut 
growing areas of the country, and the variability 
described is based almost entirely on kernel charac-
teristics. A more complete account will be available 
when the collections have been fully characterized 
and a preliminary evahlation made. Additional 
information may also be available when the remain-
ing areas of the country have been surveyed. 

Keirnel types 

Medium Small 

Red Ian Pink Red Tan Other Totals 

I 
6 
I 
I 

2 
12 

2 
2 
2 

-
I 
2 

-

-
I 
5 

4 
2 
-

-

2 
-

3 
57 
21 
4 
4 

3 
7 

-
I 
7 

I 
6 
-
3 
5 1 

8 
I 

4 
-

1 

2 
-
-
-

7 
31 
3 
7 

21 

27 35 4 29 7 4 

86 
Medium 

40 
Small 

table 3. Types of groundnuts collected at different alti
t 
Altitude 
(m) 


0-500500-10001 

Aho0e 150) 
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Bold 

5 

5 


Kernel size 
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The Effect of Plant Population and Defoliation on the Yield of
 
Groundnut (Arachis hypogaea L.) 

A. J. P. Tarimo and M. K. A. Mkesele* 

Abstract 

The Yiel of a local groundnut (Arachis hypogaca L.) cultivar (Ex-Turian) in Tanzania was 
increasedhy increasingplantpoplationfromi 10plants in - to 44 plants in - 2 Plantswere artificially 
defoliated so that ither 0%, 25%, 50%, or 100% of leaf was rernoved Jor each population. 
De'Tliation of p/nts within populatt.ns reduced kernel yield. 

higher leve/s ol dcloliation had moredepressing effects on yieltdi the loner plantpopulations than 
in the hi,hrpnputitons, suggesting the importance o/ increased leaf area index (LAI) in the 
accumtulation of photo.svnictheticproducts in the stems, branches, and roots of'groutdnuts during the 
vegetative grownth phase. This.facilitates pod filling even after the plants are d(filiated. 

The highestiel retwn (66%) was recordetdirom the 100% defoliatedplants ii the 13 plants 
I ":ipulation. While podyield ha ' decreased with increasing hfidiation intensity, the shelling 
percentage and the /00-kernel nass were increased. 

Suinario 

o efeito da populaqo de plantas edadefoliaio no rendimento do amendoim (Arachis hypogaea L.). 
* rendinentode un cultivar cI,aniendoiui (Arachis hypogaea L.) localda Tanzaniafoi aunentado 
por se oamientar apopuaOo d,plantas de /0plantas ni - 2para 44 plantas In -2 As plantasforam 
artficiahnentc defidiadas de"forma que 0%, 25%, 50% ou 100% dasfilhas jbratn removidas em 
cada urea d."populafies. ,Accfiia(ao das p/tatsdeitrodI iestiapopula¢ao retziuo rendiniento 
c/esenfcntes. 

Altos niveis c/c de,Ilia('Oo tiveram c[i'itos mais negativos em popula(oes haixas do que cn alias 
densidades, sugerinlo a importdincia c/c altos valores de incice t/earea foliar (LAI-l eaIjrea 
hIdex) niat , midci Co de biossintatos nos cauhcs, ramios e raizes do amncndoint durante a .se de 
crescimen;,, 'ioetativo. lsto .ocilita o enchiiieifto das vagens mnesuno depois das plantas serem 
dle/oliad.t 

,na.,r rcc/ut' o do rendifent' (66% )foi obtic/a ce platasdefoliadasem 100% nuinapopulafio 
ce 13 plni'oIi -2.Ji'nquanto que o rendinento cie vagens por hectare diminuiu con o atwnento da 
iniensidadece defi'oia(cio, a peri'entagem c/edescasque e o peso de 100 graios atuneitou. 

Groundnut (Ararnis hypogaea L.) is atnimportant the total world production is from the seasonally
oil and confectionery crop of both the tropical and dry rainfed regions of the semi-arid tropics where 

-
temperate regions of the world. Eighty percent of the yields are commonly very low (800-900 kg hat)
world production comes from the developing coun- compared with yields of approximately 2500 kg ha-' 
tries of the tropical regions. Sixty-seven percent of in the developed countries (Gibbons 1980). 

*Entomologist and Agricultural Ofliccr. Dcpa, tment of Crop Science, Faculty of Agriculture, Sokoine University of Agriculture, Sub Post 
Office Chuo Kikuu. Morogoro, Tan.ania. 

ICRISAT (International Crops Research Institute for the Semi-Arid Tropics). 1987. Proceedings of the Second Regional Groundnut 
Workshop for Se.;hern Africa, 10-14 Feb 1986, Harar:, Zimbabwe.Patanchcru, A.P. 502324, India: ICRISAT. 
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Groundnut yields in Tanzania are very low even 
under large-scale cultivation (about 700 kg ha-i). 
The peasant farmer gets even less (about 450 kg 
ha-i). The main factors contributing to low produc-
tivity of groundnuts in Tanzania include low plant-
population establishments, foliar pests and disease 
damage, and generally poor crop-husbandry 
practices. 

Various researchers on groundnuts .iave cmpha-
sized the need for closer plant spacing in order t) 

-increase yield ha ' (Arnon 1972). The main reason 
for establishing high plant populations in ground-
nuts has been to increase canopy size in order to 
effectively intercent solar ;ad,'diation during crop 
growth. High solar energy interception isassociated 
with increasd gioundnut yield. Many farmers in 
Tanzania arC u iable to estabfish a high plant popu-
lation of groundnuts because of seed shortage dur-
ing the cropping season. 

Leaf damage in groundnuts is comnnon, and re-
duces the efficiency and clfectiveness of photosyn-
thesis in optimum plant populations. Sev-ral species 
0lifcaterpillars attck the foliage, sonmtimelS causing 
complete defoliation (Shields and Wyman 1984). 
Also, foliar diseases such as leaf spots (('ercospora 
spp) and rusts reduce the photosynthetic surface of 
the crop. Control of these insects and diseases 
require frequent insecticide and fungicide use, which 
is not cost effective under small-holder farmer 
conditiois. 

It has been suggested (ILoi 19741 that greater 
yield reduction occurred %%hen plants were defoli-
ated at tile reproductiye growth stage,, than during 
the vegetative growth stages. At full flowering, the 
photosynthates arc discited mostly to pod develop-
nient and later to pod lilling. during which kernels 
are produced. 

Although substantial inforntiaon on the effects of 
plant population and defoliation on groundnuts is 
available in the literature, very little is krown about 
the possible interaction of plant population and 
defoliation intensities on the yield of the crop. The 
present wkork attempts to explore those effects with 
the objective of studying plant population as a 
cultural means of minimizing the impact of foliar 
pests and diseases on groundnut production, 

Materials and Methods 

A plant-population and defoliation trial was set out 
at the Sokoine University of Agriculture Farm, 
Morogoro, Tanzania, using a local groundnut cul-

tivar, Ex-Turian, during the cropping season of 
1984,85. The cultivar was of the erect bunch-type, 
belonging to the spanish-valencia group. 

Plots 4 x 5 n were laid out in randomized com
plete blocks and replicated three times. The plant 
populations varied from an intrarow spacing of 5 cm 
to20cm while maintaining a constant interrow spac
ing of 0.5 m. Plant populations established were 
100000 plants ha-' (20 cii), 133 333 plants hIa- I (15 
cm), 20,)000 plants ha- (10 cm), and 444444 plants 
ia (5 cm). Sowing was done on 30 Mar 1985, 
placing one seed per hole. Each plot received abasal 
fertilizer a t he rate of 60 kg P05 hIa- in the form of 
TSP placed in shallow furrows (5 cm deep) and 
covered shallowly by soil before seed placement. No 
top dressing fertilizer was used. 

Ioliar pests were controlled by a weekly applica
tion ofendosulfan (35% EC at tie rate900 g a.i. ha-') 
starting front 3 weeks after planting. Plots were kept 
weed-free throughout the growth period of the crop. 

At flowering stage, 10 plants from each plot, cov
ering an area otf4.5 m2 were selected and defoliated 
artificially so that 0%, 15%',501,'. or 100% leaf 
remained. This was done by counting the number of 
primary branches of each plant and removing the 
leaves by hand according to the desired defoliation 
intensity. All the plots were defoliated on the same 
day (6 May 1985). 

At the crop-maturity stage, crop height tcentral 
axis only), number of primary branches, pod yield 

-ha
', and kernel yield ha-' from the4.5m 2 defoliated 

at :a were recorded. A sample of I0 kernels was 
taken from eac sampled plot to measure the 100
kernel mass. Data recorded were analysed by the 
analysis of variance technique. 

Results and Discussion 

Groundnut yields were significantly increased by
increasing plant populations from 10 plants m 2 to 
44 plants m- 2 (Table I). irrespective of the defolia
tion intensity (P .- 0.01). The magnitude of the 
increase varied with tie defoliation intensity within 
a given plant population. The maguitude of yield 
losses was dependent on the air unt of leaves 
removed from the plant at flowering and the rate of 
leaf replacement. The rate of leaf replacement was
mainly dependent upon the genotype, while the rate 
of leaf shedding depended mainly on the prevailing
environmental conditions during crop growth. The 
main environmental factors asociated with natural 
defoliation included low soil moisture availability, 
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Table 1.Effects of plant population and defoliahtio n oi the yiel and other il)dcharacters of groundnut cultivar 
Ex-rurian, Morogoro, Tanrania, 1984/85. 

Plant Population 

spacingI 
(cm) (10, 

density 
plants ha i) 

lcnsit% 

(1) 

20 1) 0 
25 
50 

100 

10 13 0 
25 
50 

100 

15 20 0 
25 
50 

100 

5 44 0 
25 
51) 
]00 

Significance 

CV ( ) 

0i5 In heis elli , 

** SigUiiicall illI P ill 

presence of loliar pests and disease,,, and extreme 
tenperatures. 
The effects of plant population sserv related to 

those ofdeloliation intensities( Iable I),l)efoliation 
had less effect in high plant popiiations. and at 50 
a 10I; deflliation, the yiChl citicliUmns \wer olnly 
7 ., , respectivcly,compared \with the lo popu-
lations 'here yield reduction ligures as high as 6611 
were recorded. 

leal replacement after deloliation in the present 
study on cultivar Ex-lurian \Nas observed to be 
higher in the Jower poptlations. altlloutgh this was 
not statistically analysed. Ihis characteristic might 
have contributed to tile yields eein at the 100"i 
defoliation intensity within populations. Fnyi (1974) 
noted that crop pro(dtictivits even alter intense (felo-
liation might have been due to high efficiency of 
assimilate accumuhltion in the sterns during late 
segetative growth. It is also possible that the stems 
and branches otgrotndruts continued to photosvn-
thesize even after leaf rernosa! because they nor-
mally remained green during most of' tile growth 
period. The erect bunch-type cultivars have been 
observed to have higher yield potential even after 

Kcinelscloliallon Pod 1O0-kjrnel 

itld %ild Shelling IMIsS 
(kg ha' ) (kg h'i ) (') (g) 

330 630 52.3 38.1 
330 600 54.5 32.8 
120 360 57.A 30.3 
210 350 59.8 31.7 

720 1430 50.7 42.0 
580 1000 57.5 39.7 
5110 860 58.9 37.1 
240 400 61.4 32.2 

1020 1790 56.9 42.4
 
710 1110 63.0 40.4
 
650 1(030 63.5 41.2
 
590 840 69.6 35.1
 

1600 2550 62.6 43,0
 
,080 I62(1 66.4 41.5
 
990 1360 72.6 41.7
 

1( x) 1310 76.4 40.7 

* * $ 

17.6 13.8 7.1 7.8 

intense defoliation (lEnyi 1974, Mercer 1976). 
[he plant populations and defoliation intensities 

significantly influenced the performace of so me 
important yield Cornmponents of ground nuts such as 
pod yield ha- I. shelling percentage. and 100-kernel 
mlaSS (lable I ). lie yiel of pods increased with 
iicr 'asing plant population. Ilhese yields varied 
from 1711) kg ha Iin the highest populations to 486 
k1 ha I in the lowest population. Defoliation of 
plants decreased pod yield. flodgson and Blackman 
(1957) noted that defoliation, besides reducing the 
assimilatory surface and thus the supply ofcarbohy
drates. also removed the exportable reserves of hi
trogen that were necessary for pod formation. 
Mercer (1976) and Enyi (1974) reported similar 
declines inpod number pet plant with increasing 
dlefoliation intensities in both the erect bunch-type 
and the runner-type cultivars. Mercer (1976) also 
noted increased pod yield per plamt at 100% defolia
tion in the bt,nch-tvpc cultivar compared with the 
runner-type cultivar. 'l'he growth of pods after leaf 
removal is a genotypic characteristic that could be 
associated \%ith the cultivar's ability to withstand 
erviroinienlal stresses. 
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[he shelling percentages showed signific;Ini varia-
lions anong treaIImenls (I abh I, P 0.0 1). Ihe 

highest shelling percentage was obse+r,.cd from the 
highest plant population ,ritli the highest (I10(' ) 
deloliatio intenitv lIable 1). IIgh shelling-
perLCntaiC liiplies cfICctiC pod filling. (Ulosel-
spaced grouldiuti plants stippres late p)od 
folirlatiot. therefolre haeilrt;ittini pti)c. filling of 
pods at the base of ti lpltheptit 1vi 1977). htnvi 1971) 
alsO riotd tile fCenfeC,. tolsid inciased shcllillg 

pI'Clrnagtcv itlh inCre.asillg dclolilaion iliteniitics. 
Iie [)IL-SeI.lt turdv Cornifom, tile positi\c iclaition
sh ips t%, oQ i tl heICIItlliag ;iiidb t. ss\Cil i I i partdlitag 
plant p ipulatilil and dcldilatio l illt lis.ltics. It 
appeals that high plait popuiilati)Is 'icictllnillitc 
Ilioc dry1 illaticl ill the stellls alld hrtlihs. ii\ hieh 

ire fcecticels sed fr filloig the few pods piiidiced 

pe plant aftcl lcifl dcloliathlot. Pod fotllritiotl ill 
mlolridlltli is dep'tdent upoll tile illolint of dry 

Irrittit i t e f ti.ue -, ,. branlche"., i11(1 poli-
16' i ,ls Ktu ire) cium ,,ith',.drita.'is i li)tc .\tnt 

l'1tht on1inl ol issiiilts pit llliloli-d to1 pHIl (lie tnMs 

d tling gi nst. 

Ilighti plait population il groiidiiits increases 
lie efficie' s' of sola tadiatio l itelceptioll 1.thYe 

tlrip caClopy., fis c'litit'trClltc' dirctlylvcotriittelles 

Iouiltcteased photos%[tlictic ptodiuctiitv do ring tile 
g tisrc,,uh gt)o, ll phai . mirUta'l s.icIdit g of ticae s 

ws of self staufitig \k ili inlceaseuf plait popt
l iltrll doesr iot fftit g'tuillilltli cd bl ca se nIIco the 


elatiel,, high ncuimiultili lof ,issimilates il tit 
crol, duing tict ca i , egCtatie glowth phasc. I )Ifhi-

ioil f s(thl plitIts dUillirg the flokeririg Stage 

itiefit it.u hlill stabiliCd it 'd (tile to incrleased slic-
1i1g percCita,0of tIle crop. InlCeaCd sbelling per-
ClLiage ,s ith illclc llg plant piipilation kiuasalso 

assocrate+f %sith lllcltasef sCed imlass (Ifable I ). 

11CICi'd ufLeflA(il iutetisty, hosseser, decreased 

fIlt 10)-kCHnciI rMiss. Ili.iicirton (1972) reported 
dcecliics ill seed i /c lollhkiirg defolialiont of ss 
hCals. S>ittiii rCsults ltl\C beeti reportLd 1) [i\i 

1974) itt gi oiiiidriirrs sr,ko,beani, t5 feas, aiic gren-
cramil I lie ohersetf viehl ,arratitlis u thin a plart 


popuilaiontI foll \ ing sr'ialiilts ill te'oliation intet-
siticts crc a .ssociated \sith increased shelling pertern-

tages anid red uce seed sies. I lie two characteristics 
tndeld fir counterhalance the effects of dcloliation 

rIt kerlels %s thin a porpulation. 
I-rolmt the present sttd\ and earlier work bv otlh-

ers, it is clear that defoliation of groind(llts hlrs a 

nr'gati%e effect oI k.'rnel i F.[oliar pests and dis-
eases rcqt ire intisi c c ntrol measures int order to 
minimize tile losses assorciated with leat removal itt 
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groundnuts. A knowledge of the possibhe impacts of 
dCfI,fion I a giec crop ,uch a, groundntts 

would aid c-op yield mlde.'lCrs in simulating the 
impacts of pests and diseases in a given cropping 
season. 

From the present results, it appears possible to 
miniruiie the impacts of defoliatlon on kernel yield 
h% increasing plant populations. However, more 
,%\rk is required ill order to confirm this 
obsil .itioll. 

.\I-iItl. I. 1972. (iop ploductiotl ill dr regions. london, 
t K: I.cotnard lill. 

(rr1inc', '..., and . Ihonlas, J.l). 198f. Yield reduction 
11iIl dCt)liito ot irrigatid non-irrigated soyhean. 

Agmomi olhtlinal 72977-980.i 

Lni. Il.A. 2.1972. detfoliatiun it flag lealstageItlict of 
anid rune1cot illffhesis oil the *eluf of sorghl.llll Fast African 

NglAltmet ind I'onesim fortmal 38:-0-114. 

)i, B.A.('. 174, lt'it of dcfoliation oil growth and 
\ red ill ground huts i t /hi s ipg'urf, eowpcas f 'Ii r 
otnqimluola) anid grein gra (tI'n.a aunr'lus) Annals of 

Aplfied Ifioogy 79:55-5o. 
Enmi, B.A.(. 1977. Phviuhgs of grain, \ield onl ground

(sult 

2-1).5I ro5/i11 f). 

Iltmmert, ,I.. 1972, I:fct of1\,Cd cOMpctiiori,dCfirli
atiort anid lite of harscs oin shcall. ltoinllnll of E'xpCri
1itenia :grit Urc 1f:f77-184
 

Ilodgson, G.I... and Blackman, G.F. 1956, At analysis of
 
the influence of plait dellsilyoll the growth oft 'iia./ilba.I.
 
iflie influernce of dcnsity or thfe pattern of' dc\elopmcnt.
 
fournal of lFxpcrirntental IHotanv 8(20):147-165.
 

IlodgSon, (..L., aid 3flacknlan, (;.,. 1956. Art analysis of
 

[fie inluirrlicc of plant dernsiry oil the glollulh of Iof 2.
Ficialaa. 

Ili sigiilicaicc olcoripetitioi for liglt in relation tt plint 
eitcloptittit il diffeiit dersities. Journial o! l'xperitlen

ral hiitan X(23):195-219. 

I(RISAT (International Crops Research Institute for the 
Seni-Ahrid iropics). 1980. Proceedings of the itertialional 

Workshop ott (irounditts, 13-17 Oct 19810,ICRISAT 
('Cnter. India. Patanchciru, A.P. 502 324, India: ICRISAT. 
325 pp. 

Mercer, P.C 1976. 111ect of defoliation or, yield of two 
groundritit cultisars il ,Malaimi. Olagineux 31(2):69-72. 

Shields, E.J., and W'man, JA. 1984. Effect of defoliation 
at specific gritIt stages ott pout o yields. Journal of Eco
ntmic Entomology 77:1194-1199. 

http:IL-SeI.lt
http:obse+r,.cd


insect Pests of Groundnut (Arachis hypogaea L.) in 
Tanzania and their Control 

A. J.1". Tarimo and A. K. Karel* 

Abstract 

hiv'sin,'liions it ere carriei It I:t/.VIt' fit' in. 't pest tIIpoiplex o/grounnut (A rachis hypogaea .. 
anti their control in I aniiania. /fit, inswcts eva/luted, rtintaphid(Aphis craccivora Koch), 
trotliltit i]tipptr ( I ilda patruelis Stll termites ( ()dontolcrmes morogorensis Ilarris and 

In II IodoIcrmcs ssaihs IlnI, ./h r thtrip.s tI acniolirips sJostedti), flower heetles (Coryna 
and ,Irhr , .(u It /I Go'C0 ph )(' tI/lt, st('ij,' bet i Icc tLIII si IIp I X1". INsI most d inthe 
fiht, ahiIt f t tah it I i la i/t 'm ' ' c..itn t dhit'lage atll(,t //' ' i /it l 'it/l. Pots/h tI'ering / it,e 
/It'r,-rc'ttr Ill, c ic'i Acrtc/ iehl IIlrt,'/ia pt' f/re[loit'ering et'x.s. insectIicite, i.e., D)T,Sprtaingo 
ilnd tld.ti/tln., . niuaIIIII rtdotc I/it' ilset ptpl ih ion.s (,n it' ct'r.Ilig/it's kerneli'htids ,re 

obwril'lt'(111'oDilMIl//v controlhle Ialla.s.lHoit ver, ketl! yield lt. nw int-tw.wdI when inlsecticiih'as 

app/i(atiomtl ,tI(, mahth il,,l, .lt ril .t,,icrntq( f rowth or tiroughot the 1,vowiLg .Mt'USO/I., 


SuinArio 

Inscclos conlo piralgas (to antendoi ln (AU'achis hpogaea I..) na Tanzaida e i seu controlo. 
Sit'. lii,'i at's Drtttioltil:idt:.ipirt' i no pria.' th' ii s'e'litt ut'It/alienft I ''lilt/ta' th'aOltph lt'./ do 

,Arachis hypogaea/L.!,na ]Timztallia .cttonrlrtDo.%: illsecimo. (11,1lialhi. 1) (/it0 Ido lnel't~loiln1 1) wu o 

Aphlis cracci SotKch , a/tat dalnitioim ( I lida patruelis Stall, as ierinies (Odontermcs.. ln"tr 

lit/iri.s t' I Itltd cS iltssa ibicus t/ i/,in)it01,0tar ii lcrii a.siripets(/i/lor (Tacniothrips sjostedti), 
/a ,t (f'l i vitbris NVpt0 Iltt/rIvt//wi/to' ir t' aNI V ii 'A ('nrai-l//i /, SI'ii'it(' ((ionOccl)]lIlm 

simuplex n., 'pawtll' .llsis c iL.mn 11po, l ,ilo ( itilo e tiogrown.sihrl q o onli i(nlo 
and pdoim hi,co p oyc cant thelo,untr. 'sno(ado. ai rhs. y pitli, c milior's rl'dhI-' 
nt'4 ,slplctltelv (Pureloveph 195) itca l is th nior comon paTie(alilt, 

"In itiao/te Obt vgro t lp etlath, o controlop10i otal . 'olilo, rnlicont.o( o,nnuti are 
ros ahaitloll o especih in i eri(oth 


//lla 'Iiff oil(1111'(111h, f) /pe'rlo~th imen!lot 

ar1a f litio 501)ldo ias cti i orli,'ilriml crewimeto tws

t/c c'!esv (/a ('llt'
 

Groundnutt (A.rm hi.s hylpo~gaeu L..) is ;icomnrtu oil grown in small quantities for home consumption in 
and protein crop in the tropic and subtropic regions man\, parts of' the country. 
of'the world. The protein and oil contents average lntcrcropping and mixed cropping of groundnut 
30.4 and 47.7c1 , respectively (lPurseghove 1975). with cereals is the more common practiceamong tile 

In Tan/ania, tile crop is grown in the lowelevation peasant f'armiers in the country. Groundnuts are 
areas (from sea level to about 1500 m as[), especially more commonly intcrcropped with maize than with 

in the drier parts of the country such as the IDodoma, any other cereal crop. The most common groundnut 
Shinyanga, Tabora. and Singida regions. I'lie crop is cultivars grown in Tanzania include Valencia, Natal 

,
" [llO~lo , JDc l11clltl of (lop .]'t ' llt.'lllll1t ofl',~'q Stilb Il" 011klitih o Klkttt, }P S itl. I tihtl.of ,,g% tokoine' \) gikl~illt . 

.0( rolls hInlttiic Ihce Fropics) Pr~ceedlinlgs of' the SctondW(RISAI Ohnicrnmill ke*,carch for Scini-Arid 198 7 Regional (iotuntlnui 

Alrwa. 1I014 "1belliitiaghuc.l(tSt, A.1Wot htilp fir Sitlin.'rt tltrtrc. I'latnchcri, 502 324. India;t('RISA 1. 
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('omnon, HarbCtoI types, lncd Koiigsva. )odnina 
Edible, (anibia bunch. Matecsrc type,, As ra 
Mwittlnde, Nyasa. Kt beIlpai, KenYvnia, Kl 
Wini, and l rallibo ty\pe. 

(iourtdlnut seed yibld asie gicrnlall\ los, -1(0 to 
0 kg ha .Ihuder good ctittital practices with pCst 

and diseast control. lioss r, un+procd Ctilti\is 
produce up to 2.5 1ha 1.I ', to\ \ilds stein fromlfe 
the use of lom-\eIditlg vauitics, hlasv pest otd 
disease tisiatiIl illid pool aloitott.i pr;lclt S. 

Insct pts irle )ne o the till co1nlstlaillts to 
.\iCId ill gi ai ndint, Lsei\ pait of 'Ie giounidnut 
phlnt is attacked hw ste.tral pt species Ilirouglttit
tIle grossmI,. perod, and kcrnels aic attacked doling 
Stonrage. ,,. to'iugh nichi ,+ork a, e'le 0Itdone) o1 
artnn,, hseC.c. pcsts el',selsceCI S ilthi 1946, lhoad 
6t)0. .\;ath and Pat 1971, Sttituu and Hoelscuer 

1975). ,ct\ little sork has been epoited ,otn Iast 
AIl.a (.cIpsioti9, 1l1 li 97 5. 

Materials and M2t1hods 

ie Ie.cCt-pClt cOiple.'X o) Lttllldllit ssa' studied 
by collcttiug inscts (miii trtspraistl plots ill tile 

trials conductedl at the Sokontll_ nIicrsity of Agri-

cuture, as v IIs l WIl
roott pIaIs ofItile oitlni" 

.SpCittujncns s\\ere ieIttild b. t\Stil or ti-
kCy 01 

par,isns \k\tth linmed speclietis iti tile retclicc Col-

Icut. Obsetion.ajol, olit the lite c.lylc lad bhla o 

oltttnporlatlt pests \%Ce flil t. ill tte field iitd lilora-

tor,, and ale prsenewcd ill bl+Ce. In'ectlicde tllcci, 


teC als,in Cstigated aIt Sokot;iC I Iliscr.,ity ol .,ri-

cult,.tc. 
 Morogoro (auitude 5.,': S. altitude 525 itt: 

o."io0) diuling the leb-,ltlnti O clocppiong ..
 
Iliet. ,giot11di itjl t]ti,,ar, Jssa;l C-om mltonl (hunlch 

ipcI s\as used. We applied 71kftilt, of nu,i, 
and 90 kg ha nI P. (, (plhosph;lc) ill lie toill t
 
iIItIIltItltitl silplilatC 
 and triple siiperCphosphlt 

after lolltarl sot pleparatll. 


I lie expellll lt \asda ratiitlle.d coiplete block 

designl, replicated thre t.illics 
\\ iti four insecticide 
regimes as the four treatllillts. I dt, iddual plots coil-
sisted of t\el\s 6-lit ro\\s 6(1ci apart. Plants \silshin 
the r-o\s %%ere 10 _Ill apalt.ts ilig a plant popllation 
of 166066 plants Iti 1. 

I lie four insectictde regittcs aj,'d \elre: (a) 
insect control \ itlh aosMctictdc bcti 055 cling. (h 
insect control alter lh)\\rolt., IC) intsect cOittOl 
throughout the gro\wh stages. itld (dl) cnirol (ito 
iisec teide application). Fndotsullan (351 ('(at the 
rate of 600 g ill per 300 1.ot \\t ati a\isapplied at 
intervals of' 19 days trom 20 d\s after planting 
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()AP). Thus trcati cot.ts (b) aid (c) rteceived 2, 3, or
5 applicationsof tinsecticidc, lespectivels' dIIrhtg the 
cropping setsoll. 

Ihe etiectivcless of in.secticide i,!im''; was deter
ninnd bv insect counts, plant damage caused by 
inects, and the s -kernlel yied. (n].\ the seven 
central rows of each pint ssere harscsted. 

lie ildCIldc of ils.ct pests ill the groudllulltt 
crop\\;lsdCtCiniliCd bycollctingnseetswithsweep 
lts at I lltirsal ol Ii dass litt n Il DAP until tle 
Crop iatured. I he insects collected rout each block 
\\,?te cottd and identilied. 

IlscIS ittitklg the pl it lts t+. toil \%re a1so 
obser\ d by rogJuing tWO plants, itol tIlk. .guard tos 

tile plots. I his \%as doite at the saulne iliterls as 
lot tile ss\e'epiltg ltet sau1plinlLg. I Ile illCidetItC o" 
aphids (..ll/h, rai i'ora Kocl) aid grnOundntu 
rlisette \itsu, ((IRV) \or< .also assessed. 

le incidence of lh)sser thips I iTh'nll+orilu 
•o; iLI/(tlr, bom) ,;,s estima~ted Ib\ Ctounting thri ps 
in 20 llo\Cls colcted at raidoit from each ph,t

I , met hod earlier Ktil 1979).ti. ,,e ticd 

Poly thlucite bags \Cre u.sed Iof collectile tile HowerS 
I(oon ti fieeld to as(id tie escape of thrips front the 
filosers belre tley reached tlie lboraltr. Fite 
damage to floscrs wias rccorded twice a\setk In Ich 
plot. Pod production \ as also recolded ill the satIll 
ittt._ierals. lort\ plants \' :re tagged ill each plot for 
these itssscti s. Oiliter itnsects that \were studied 
SpCcilicllr \w.IC ('OrTiul spp itl termites, (()dOn/tm
fcrmvu, spp). 

.t ha r5Cst. pod and sced-kernel sidds wete csti-
Itted fIont the eclt i cenlral ro\ s of carh plot and 
le 1 rted is kg Ila. 

Varietal Performance 

hlie im of this experinctit was to study tie yield 
potential tf two grOtnditit ttlltivars, Natal Coltl-
Ilton alitd Shtll Matcvre. I lie Cxperilmellnt \wIs 
planted ill it raldoiicd block design itt 7 - 6 Il plots 
ait a spacing Il 60 It0 ciii gising a population of, 
166666 plants ha I 

Ilie e.xperimient lccci\d (tJil tntrol I' insect 
pests thlruglout the gro\killg scaSlnl. tlindostilIl 
k.151; [C') at the rate of 600 g ti per 300 1. ofwater 
ha %%..sspraNed to the plots before fl\\sering. ))T 
(251, I(()ill tI raic of 'h0 - Ig ai per 500 I. \+aIer ha 
\at, splil\d nit teilsil t(l coltrlol soil pests. Spla;ty
ingIfo isecticide \was at 10-da. intCr\als conttrlnc
mg at seedling elticigetce. Supadiel was sprayed 
onl oice during the growing ',ason. 

http:apalt.ts
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CotltInI, II-hctiil t.pcs. I oca] Ko,.gva, I )Odittti 

IEdible. Gaiibia honc hi. pes A',
\t;iiecrt .*5r 
M situnde, N ,,a, I:ih,+ipa, Kcnscma, lin 
\\'illa, and l:ia ih, t,pe. 

(iroiidniti ,eti 5,i&ids ;tic gcncic'IIal Itss, 40)) to 
81) kg ha cL!d hittiril practices '\it pest. 'll(d't , 
and disc;ese Coilto. jIohsCs r, lilipi)sIf cuilti\;irs 
prtlLduictI p t, 3 1t3a l h los yield's sinIlI fluill 
tile use t1 hou- icidine rlctlC, i'is pest illd 
die;ilsc nl':tios,thl., and pool i loillic practices. 

InlSeCt pests itIC ' 01 til I1ll1ctulisttaits to 
yield Ill groundillits. FcI\ part ot tilt grolidlllt 
pl;,nt is atta'kcd h% sscial pest spcies throlto hiit 
tile g oitiL period., ind Kernelsllt attacked dtuii 
,torl.ce.\IiitiLih nlltcI\tokt , hc III oilI h One 

%irioous insect pusts ci lice Itrlllithi 
 N)10*. Ilroad 
196. Mlath ai P'al 1971 , Stlith i( Illcltchr 
1975, \es IhttlC \,uOtk hias heen l1iLcp dtrthCt ast 

.\fica f.lepsoli 194n, Ifii Ii75I. 


Materials and f etf ods 

lil tisect-ptst COiilfcx.\ 1o1ioi)ltltlt suis stuidied 
hr cillecting ilsects flilIll titspt cd )iots ill litihfic 
trials cotidtcted at thit' Sokoiie sit\ ofof 

cilittile. is \%cil tile
its, fl ilt othel ptits of Collir\, 
Specitnens stle identified h tusing k\N otl1)\CoIll-

parlstis \'5itti miied spteclllelis ill tie relerncc col-

Ilt -I (,hsmlriitns iii tie lite Illd
cc alieha\ho 

if il,'ortall pests 
 \uere Illade ill te licldi lldliliholli-


toer, aid arc presented it hriel. Inistcticide eftects 

\,ele also It\testigattC itSokoitie I likersit of Agri-

culittc, .Molcogto flatitude 5.8 S,altitude 525 lit: 
oixlol) durinig tfilte b-.tun Its)l trippillg sea'sin.
 
Icli oiidittit cuiiiai, Naii (otilllltI {bUlnch
 
"\pc),%is used.
t. We applied 75 kg ha Il nitrocui 
iad 91 kg hilt of P(), (phtsphate) ill tile forill ot 

iItIIttlilll sulphate and triple supetphtosphate 
after notlital stuf preparation. 

Ilic cxpcrlllent ,kasa lirldoillicef ctilplete bok 
design, replicatcd three times itt ltiir insecticide 
regiies as tite fo0ur ttretittlret,. Itiis Idlal plots CtO-
sisted of tsselse '-itn ro\ss 61 clpliri. liantus ithin 
tile lo's \serc i0ctn apart, gts ng a plitllpopulattito 
of 1 0n66 plaints ha . 

I ftl Itou itIsCcticidc regtti.Ks alppliCd s (sI ) 
insect contrtl with insecticide hetrt flocrittg. (hi 
insect control after fImering, (c) insect control 
thrtughtout te gro\ti stages. aid ((I cotiltrol (lit) 
insecticide applicatioi). Iio,.silhatn (357 E')at tilte 
rate of 600 g ai per 300 1.ofsater ha I sas applied it 
intervals of 19 days from 2) days tter plariting 

(DAP). I lu tretitlients (h)and (c)iceived 2,..or 
5 applications of insccticih.., rcspcti\ ey,during the 
cropping season. 

I he efccti'+euIcss of itnecticitl. regimes \wilsdeter
+


Milled hc CIits. planittll,Ct dailliage caused by
Isects. and the sced-k,:necl yield. (0Inl the se\en 
centlta lows of each plit sctc ii;ii\est.d. 

I hie elidence of it>setdpests illtil' grotlldnt 
crop sas '+deterlIiied ycoileUCtIg insets \sith sweep 
lets Itaii itltsl of I0 dia\s frot I0 I).\IP until tile 
cltop iilatiiftd. I lite illcts Collected Itoill tcilt block 
kcrc comitted and idelntified. 

Insects attacking tile plants il tie soil werie ;lso 
observed h\- togilnlt two plaits lotl lie guard rowks 
illthe plots. I his \%ias dole iittle sai intervals is 
tor the s,\cepin lic sitlpl L. I lie incidence ) 
ilphids , 11111S o id 1. W(]11001(OKOCth) nuiillftf 
rosette \irls (6i6) \ sCe aisO assCSsCIf. 

lie inOfidoiCe I flo\ser thIrips (I/ol'It0hri.p 
. t'/'dliI I\ hiIll) %\itsestimated by coutting thrips 
il 20 filuu, CO I ttfMi I;Ili t;it. plotis itl 110111 
fMllmL ti le ethdtl Used earliel (Karll 1979). 

lPoitien,+e higS k,,Cleused for cOilectilue tile flotslS 

I1011 the helf toiisuid tue tescaipC (i tiiiips IIllt the
 
thicrs thie rcachit th it ~liittv. Ie
 
(litl torit IIaItii cstiers Ia,i edId x%ice ;t\\eck in1each
 
phot. Pod pitlictltio l \\iis ils() IeCidtCd at tile sante
 
ttrsll. Iort\ platits 5e+t' tiagged ill eatch plot for
 

thee assessnnts. tther ilscts that 
%.'rc studied 
speilicalis \sctc ( ,rriaspp and terlilites (rdonlo
lclowA, spp). 

At h;rsest. ptod and secd-kciel .\ields \were esti
tllated t1111 the seCll ciiltill ross s of tacth plot and
 
reported ;aske hil
 

Varietal Perfornance 

I fleill 11tils experiMttenlt was to study tile yield 
pttetntiaelOt tMO grttt111nUt culars, Natal Coil
mont anti Slim Nlatceic. lie experimentiwas 
planted ii a tidtmi,ed htck design Ii 7 ,,6 I plots 
lita spacing olfO(, 1i0cl gii rig itponpulation of 
106666 piaIIls ha 

Ilteeperilent reccied full cottrol tif insect 
pests tlhloighttut tile gro\itg seastrn. LEndostrilhrn 
(35: CI t tiltI(' rtte of (00ll g ai per 30)0 I- of waler 
ha I ,\assprltyed to tileplots belore fo\\Crilg. DDT 
125e I C) at the tate of800i g iii per 5)1 I \ater ha-i 
\is sptr;etl itl tile soi ir t0Oitritl soil pests. Sprity
ing of insecticide \was at Iff-das itntir\afs CtilulenC
ing at seedling emergence. Supadicl was sprayed 
oil\ orice during the growing seoitin. 
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During the course of rlrt oI the crop. insect Ihe uto'i important pest of glotondltt %uasIlida 
populations ,ere 'Y!esscd on the t%\o ,arieties to (atieCi.SStil, th, gro0undnut hopper. Theadultsnd 
study effeCti' eness of the illscticeiCs WsWd. I ll)\\- nsnuphs suck sap froilltle stem, pegs, and pods 
ever, only those olbseiations on llo%.cr and pod usually just below grountdlescl (H ill 1975). tUnder 
production(, pod \IL'.' ond seed kernel yield are seser[e itimage. \ltinlg id collapse o1 the plant 

in'ctir. wereprted ]oi s L\,itl,;lt. BL':k ants associated with i/i/da bugs ill 
icld.I he pest can etlectively he controlled by 

Rc,iults and Discussion 	 eliniinatirg the ants associ;itcd smth t ,i 5v trcating
the inscct itself \kith inr,,cticide. 

.PetdnAe rit'oo Koch anllothcfl n uroi is sap-sucking
Pest o x of (CrOtdl S insect of groundits in IanaIia. Ilieinsect causes 

in Tanzania 	 w ilting of plaits. p'articularly in vto:wh titer (t[ill 
I975). 1Il SCi Iols ,.llsaiecaiisld byhlilst 	 grttIld-

A total ,d 7 specics of insects leedin, ol groutIdnts illtaphid,,is th1 1ttau1"isioIl o (IRV.IIe leas es of 
\erc iccidtl. It.ill. 8 orthopterans, 3 isoptrans, attacked plains Iecome not led Citl ch1-M M either 

l
15 hiciiipicrins,. 10 thsaillopterans, 3 dipterans, emd rotic ai,dar , greeil spots according to tilefrill of 
28 coleoptrtar's wi(re found to be ass-t...,cd with irus, ild the plai'" deselops a stinted glo.,xl !.ahit 

groutndnuts alble I . (ill i975). 

Table I. lisl 	 grounmdr,-ts (A rachiv hpol;aea L.) in Tanzania.of insects associaled %,ith 

I t lr ptu!, thrs~il,.: Ii,rIh/u itoio I'. 
Ictiigtoiihdic 
..\_ id/ae 

Iomoro, ,ripim, itltidlt 
I, ll, i' t,.,' al'r I a mtltz' 

w 1k 
iv ' RI' I 

()l'lawl nppl 

, w( wtrU',ttan/u KO WI 

Z. , qe~trii, tl I'QI htillij 

Isop~cta 	 I ermnitidae me,rio vj.lii.l<dme~c lHarr
 
I 

()lt~f,'~l tlIl~l~ktl~ l'l ,aa liS 

I ludotermiidae 	 1dot,'rmt lil, aut/s I lagI 

leiptce ra Ir,.ioptora 	 Iriiigu metridae th/da 1 ,ttrtihi Stall 
(icadcllidae . a /,J,i 11ilt I acOt) 
(occida e lI't.i,s, i,'qs ('kiI 
Aphic.ldat. .. pit ri Iaii Kochi. 
,]X rod.dIC AIltta t I/(ictlr 

It:ilp r.j ilemptera 	 Isrtcliflc / iltoot,. 
NIrifdc .. tillmr',hlld'", 

(Ojtd;c 	 i tiitiltIlIa 'pp I 

I"lPO'llD~ urqlll't'
 

Pl .Nrhalcorida )t, u, spp 

illel.ttuinidaie ( 'it a d,'O,':i hcrtnar 
li1t2 /iv, l i h nei[l'' 
A.V'af,lirhula I 

( 'lltitspp 

saroptt.ra IirytyhI h.+ I hlipidae It'ttoitrt t,tdt i 

l.cpldoptC:a 	 P\rahidie In~aiirw wtalaulh;M (I)[up) 
atib/at,P m (es 

L.iiacodidae 	 Parada it ivda Wi k. 
NoCtlidae 	 th'litli armnttera thubnr 

,.hall'a /ritla (ill 
.'1,"ott.,'ltlon(11111) 

I iatllht'lduhhla
 

Sp idolhiiimlittoraohois
 

Continued. 
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Table 1. 'onltintud. 

Order amnilv (icims and spccie, 

t)iptera (C.Idoii- idae 
Ai'. 1-1V,,idae 

Contarmia ior l d,; (C og)
()phlma: Ihawolh I ry'Non 

Coleoptera 
I ep Irit idac 

'hrysontelidae 
l)a iu.%, urur/ ii ( 'oq 

liqprol', spp
()whecq 1,01111g.will (Salhb) 

Erganabicolor lac 
IOn iiifa arm,,, a 
Lm'ma h'gimiurti (Kiu 
,mo'Iliita /llti lItida 

Meloidae ,/i/ihibri, amtph' ti't,.s 

Corma olmiiO rnti (iit.1ie 

C. hl/anu,1:uia C( orst 
Curculionidae S.ial /'ui/ t/h ( ert.' 

S. amrt , % Nistlh 
(ralii' atru. sypp 
Sp/i'ie/ods gilu/ Nishti.
AA uhidde.% tttw Oli%,. 
liav''mh-rto spp 

Tcncbriunidae (Go ,ilhauon./u q,'n( F.)' 

lophamd. sppgwajC,uuri '.u ui'uulil'i ,, 

(a r i, ti'voth t'aim l.
t:}mmal/tumlr I'ailly,
 
.Jlacroponh,i efro, Fa(Ivnta Iirm.l 

PliAt 'ltua ' 1 itrgir/ ' 
Po ,'emo jm/,J orntawl Sl, 

I~Rtmota c mllm kuAcr\'
___________________Rh__I_______... la gra, 1io a Acm . 

I. Major pe:stsol gilou u!ns in tanania. 

/hiV iraccivora Koch is distributed throughouit pest of beans, peas, and groundnut. Sometimes it
the world. 'he control of this pest is better achieved can be observed on coffee, avocado, and manv' other 
by practising proper held snitation. which involves plants as alternative hosts (Hiil 1975).

roguing and destruction of vo'tluntecr groundnut 
 Both -d Uls and nymphs are found inside the flow
plants and weeds. In this experiment, endosulfan ':rs of groundnuts and other legumes. Feeding punc
spray gave satistactory results it] tile control of th. tures were seen at the has,: ofthe petalsand stigma. It 
pest. is on,.. of the major pests otf groundnut in Tanzania. 

,-1/ 11'.1i)ll lTtit/ (F.) was asoI observed in The control of thrips is possible by the use of insecd
the groud n, phls. l_:is insect punctures the main cides such as DDT and U H.BHC (Hill 975).
branches and ca uses thc attacked parts of tile plant Among the important soil pests ,f groundnit is 
to wither and dic. the ;.rmilte (Iodturn,. mi(tvtl wtuv Hagen). It is 

The commn pcst of ('i:rtux and col'-ee, ,S'siai., ,i rc.,joi pest of grassland below 1500 m in parts of 
/,,lhitt.vu. (cerst. was also ebser\ed feeding on Africa, especially during periods of drought or folgrtmu nuts. Ibis pest sur'ives On a range of culti- lowing t'ergrazing (Hill 1975). During thecourseof 
vated and ikild plants (ltil! 1975). The edges of the c.periment the weather was dry and favorable 
attacked leaves hase characteristic *iord-like inden- for the test, \lhich caused severe damage to both 
tations, where tie adult wecvils have eaten awas' the seedlings and mature plants. Yield lossess caused by
lamina (1tili 1975) Similar s. tuptonis \kcre observed tr.-mites and other soil pests 'ere significant. 
on some leaves of groundnuts. Thlie dust brown beetle ( Gonvcelphalus simplex F.)

The common bean flower thrips ( aceniothrip. is another soil pest associated with the groundnut 
s ostedi Tryboru) was also recorded. It isa common crop. It is commonly a pest of coffee, and many 
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other wild and cultivated plants (Hill 1975). This 
!eetle bores into the pods of g-oundnut. danaginn! 
the deselopirg kernels, whereas termites feed on the 
whole pod. It is not \et established as to which stage 
of tilelife cYcle causes most damage to the crop. 

Most of tie insects recorded in [able I damage 
those parts of the plant that are abme ground lecl. 
except for tile termites Otlo wiernm'.%moir i,-o'i 

.si, anrd tl teuweLit.iflrhlinvloo Gollorpiha/rli 

.iplxh'.s, and .Ir,,ti) qiir . Millipedes also darn-

aged tie pods.
Ihe most iriportant pests 01gronrlnurt dririrre tileh 


segetatie sti8c ircluded grounrdnt hoppers Ilila 
l)i1riuci.s, (nuiiihoari' . pp. holl on(!( i I/plh,Ii/-

ho..)Solhlict' /',rluir,.tni.sbiuslv spp. ard i\i.vo.slra 
ilm-r'/i vp. 
Illtilepostilov'.cri;rg stage. tileillostirirportan t 

pests \Yrce ()/toiwric' spp and 70(f ihhril).S 
.. ,.seht(I (able 2). riuisserlie density of thrnips %sas 

highest inthe unsprayed Plots. Itowever, there was 
no significant dif'erence in flower thrip counts 
between tie unsprayed ;and tilepref1owtring treat
mein plots. 

[able 3 records insect scores per plot at different 
growth stages of the plant. lhesc pests caused 
considerable damage to tire plants and affected the 
Vieki anrid yild corlnponents. The post loweri rig and 

fullcontrol treatments gave similar yields (892 kg 
lia1). indicating tire inportarice of postilowering 

pests of groundiuts. Fhe unsprayed plants gave 
osser kernel yiel 676 kg ha 1. lic lower yields 

obtained fron tile unsprayed plots emplasiied the 
iniportanrcC of insect pest Contlri illgroUnrdnuts ill 

order to increase productivity (lable 4). 

The vicld coriponents of grotrndtltts, i.e.,flowers 
per plant, pods per plant, and pod yield lha-' varied 
signiicartlk \\ithtilespraying regiles (P ., 0.05) 
(Iable4). lie unspraycd plots had tire lowest values 

Table 2. E'ffect of insecticide spraying regimes on tie incidence of flosier thrips and plant damage bh insect pests of 

groundnut, Sokoine 'niersit of Agriculture, Taniania, 1980. 

Stage ot 


insecticidte 

applicaion 

PrClIIo eri IrL 
Pl tIos\k.e,iny 

Full control 

trrspra\cd control 

M ca n 

Signiticaricc 

SSliifi at t i 005 lc\Cor prbihohiity. 
NS - suit 'wefnllcalll 

Mean number of Pcercentage damage Numher of 

thrip Counts ly pod borers plants daniaged 
per flosser and termites per plot 

24.0 6.0 7.0 
17.0 s.3 8.3 

21.7 6.0 6.3 

25.3 10.0 13,7 

22.0 7.6 8.8 

NS NS * 

Table 3. Effect of insecticide spraying regimes on tire incidence ilinsect pests oi groundruts, Sokoine University of 
Agriculture. Tanania, 1980. 

Number of inscl 

[)aIV' alti emirergenrce 

Spraying regime I0 20 30 40 50 60 70 1) Mean Significance 

Prellomeririg 
Postflovcring 
Full cohntro! 

Unsprayed control 

9 
9 
8 

18 

17 
19 
12 

24 

32 
32 
28 

34 

12 
10 
8 

27 

71 
61 
6. 

82 

47 
41 
41 

57 

39 
28 
34 

48 

41 
36 
37 

39 

35.5 
29.5 
30.0 

41 

** 

** 

** 

Mean II 18 31.5 14.3 69.5 46.0 37.3 38,3 33,3 ** 

Significance * ** ** * * 
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Table 4. Effect of insecticide spraying on various plant characteristics of groundnuts, Sokoine University of Agriculture, 
Tanzania, 1980. 

Spraying regime 
Compcnents Pre- P ,st-
of yield flowering flowering 

-Flowers plant ] 29.3 36.7 
Pods rlant- 32.1 42.3 
Pod yield t ha - 1 1.39 11.9 
Seed yield tha- 0.80 0.87 

Mass seed-4 (g) 0.33 0.32 

Normal seed (('l 74.0 76.6 


evel,, 
" significant at 005 and 0.01 0l probahilitY, rcspcctiei.
NS Not signihint.. 

for both characters. Yield component values were 
higher in the fullcontrol plots. the preflowering 

spraying treatment gave lower kernel yields. This 

implied that most of these pods were damaged by 

Ijostliowe ring pests, thus reducing the number of 

ctfe.:tive pods. I he percentage of normal seed did 


t varoy i.reel With the tie of spraying of til 

crop. 


Results indicate that there were more insects asso-

ciated with groundttuts at the time of flowering than
 
at 
any other growth stage of tle plants (Table 3). 

Therefore, spraying of insecticide :'t this titlme
would 

be useful. The insecticide application was found to 

L.cffective in controlling most insect pests during 

flowerirtg and postflowerint, except for the flower 

thrips. 


I he damage ) 5,oilipests 
was found to he ltigh. 

Therefore, control of foliar pests should go together 

with the control ol soil pests, especially itt tle semi
arid climates or periods of'inadequate rainfall. These
 
pests caused considerable loss to the crop during the
 
season. 

Fhe highest yield, which was obtained from the
 
fully treated plots, indicates that the most effective
 
control of pests should begin at tite time of seedling
 
emergence and continue through to flowering and
 
pegging.
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Discussion on Tanzania Papers
 

Nigam: I s'as imrptescod with t leIan/ania nprescn- season types are tested in areas with a short rainy 
tations, particularly with thcir mtutidisciplinary season while Iotig-seasoin arictics are tested in areas 
approach. My luCStion cOncc!ns the tour v.arictiCs where the rainy scason is longer. 
listed as r sistant to icat spot, rust, and rosette. One Rdd You have slit ,ii a significant yield increaseof' these is,Pill 2010 I 31.1817. 1 hia,,cno~t conmeed:Yuhac h.,,n. infiatyedices
acrosstheis xI . Could it he )1 200? Also I 
alcross, this, ,arietv. (Coutld it he I)ltI 20) Also 1 

should like frther itoiatio ll onl these lies ill 
to their di s IS\ 

cI)oto: I here na has be n in lro illthe labelling 
01'tle orini'ilal accesS'oln. \C \kill iMakeuCheck and 

the nies.'at\ correction kiol ito oil.
.lakanll-

ha Li, tK\.Nrulrrt .s sa. and Pill 200 PI 31l4817 

ha' csloil remarkable resistance tolerance to both 

calls Ind late leaf sp ts. llst, anid rlosette in 19at2.lhese vairicthes. patetirulrI' Nl bca. base~tconutinuecd 

espccially rosette, in It itd193 9,4. 

Gitbins,: (k)ltc iiltib careili in caliiinests 
re~sistatc suinhlnout t-orrllirnrairrIs Ilahotatolhrv ltests 

tiSillg ilcCtiC alphids. Manr earlier Claiins Of rosette 

tantitteisd tt reId obsraiti i ti eatlr.Itstiapc 


Iriutrn irrtectiit are" Ite'qiueit in the hldh. 

progrrll Nllaiu Cs toBOck: ()l ill r aL\ tIMakc 
appropliatc Iottct-rcsista rite tcstsloh ;illnational 
pr pranr. I sutggest \oil scnd 1I-15 seedslol atr line 
appartttl\ icistlanl to roetlt antd e mill recheck 
resitanrce caretlull% uirder cir riolled coiiditions. 

o li opaI Ii'sll oofta i i , am tif1)Iii oiter is irpert hi arolllll.at[irs time. 

Olnran: I hope this sers r\lesatri sers icel., attnot 
others s ill be enmupasieid ill the (Irotindir News-
lettel artd tlheI'occdiI's lotreslrvoldv to knio\i it 

it illd t Use it. 
N'ijguni: (oirpariSili uis hrtr 1nCn etlrLtiv iade 

b. ceir "'d''c a t rtrrlrcr It\pes. I Ilrtrl all\prclcr-
erre otrplanll',p or is \lIldtie fiaii co lrparisor 

Doto: Pie! t',cS al tICr btt Ires_ are iir clearly 
defird. Rgtr.olal pret. ences gencriallh exist, bitt 
agail it is omntr to il hotit i\ pC, itr almost all 
tire tinajol grl llltti-1rous lulareas 

sielda: .ostrr~rr~hirs i sirrounlrst_,I ann 

prefer late-tiat nu spreaiirig buirrh-n pcs s41ilt is 
Red ,~itundc.1in fielres Stich is D)odonlaiill 

Central lan/ania, thcrc is ti picpterecc. Ol 

research objecstiss, lir ecr, aim to find suitable 
varieties for particular ecloligical /orne,,. Short-

%fwithincrease in plant population frorn 10 to 44 

plants fi 2.What is the iccomrniended plant popula
tior ini an.iaria? [lie 44 plants rll-'treatment seents 
eegard con pat.d Iotc r.conncnd d p pulation 

because it will require i \ery high seed rate, which is 
a major Constraint to tilellrncir. )o your data refer 
to olly,one veal's results? 
iTarino: I[be rcconirnended plaint populatiton in 

I anania is only 21) plants it 2.1agree hat 44 plants 

irn2 require aiser- high seed tat; farers~l tt tire' 
other hand, plart vcry lo\ pLint populations. The
trial reported kts i exploratory one. 

NiGan: I refer to Iariino's suggestion or rientifiba
tiotn of uarictics that attain high yield illow plant 

whcre;s his results 
tion ard dcfoliationt stLdics indicate that higher pop
p.opultios; w rtiim plant popula

ulations gil higher Vields. o\ doi reconcile the 

two ohscrvations? If seed is a lirniting factor, then 
the area urrder the Crop could be rCdicCd to inaintain 
optirtlin populatiins, thercby ensuring nigher 

yields. Iltis kould also redrucc tire farmer's labor 
requhiemnteri Ioir aid preparatil and crop 

rianagettlent. 

o o: \kVe ha c p illd ti c(lucstion fito ur paper so 

as to seek ideas Irorr tire delegates at tins workshop. 
Merits that coiuld arise front adopting the slgget-ion 
(Irorn tire farmer's pirint ol icw)hIatc been indicatcd 
ilt our paper. Somie of (ie implicatiotns nt breeding 

ard esaluariotn hime also been aired. Perhaps 
lariio u ould chrtmrntrrr before the ittattcr is taken 

till Il lurtlher discussion. 
Tarinio: ie sutiggestion to reduce land area to 

accotmrodate available seed s acceptable blt will 
tit neccssarilv result in incrcased production. Htigh
yielding varicties at low population densities are 
intended for increasing tIhe pirductivity olthearable 

laind that is a\ailablc to tile firirer. lhe availabilitv 

of' seed is tire miin onstrai it, which requires tire 
attention oif both biolgical and social scitritists 

inol\ed ingroirdnut research. 

Cole: Wrv do deloliatior and population density 
aftcct sielling percentage? 
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Tarimo: Because fewer pods are ,)rmed that are
 
better filled.
 

Omran: DDT is banned but I see in your paper tha,
 
it is still used.
 

Tarimo: It is used only on a very small scale.
 

Sandhu: How woeld you develop varieties that can
 
attain high yields at low plant densities? The only
 
means of doing this is to develop indeterminate 
types, but these would not be suitable for the short
growing seasons commonly prevailing in Taniania. 
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Research on Groundnut Pests at ICRISAT 

J. A. Wightman, P. W. Amin, G. V. Ranga Rao, and K. M. Dick* 

Abstract 

Entomologistsat til' IntcrnationalCropsRevearc'h Instituti for the Semi-Arid Tropics, Patancheeru, 
,-ndhraPrade.',h. India ICRIS, ('enter) have identified I I arthropodgroupingsor taxaas major 
fiel pests of grountdnutst Arachis hypogaca I..t i their mantlate area. Their research is 
conecintratedeon S / 'o' .,rtmqini.s and 'over.i all relevant a.spectsof/the 'ontemporarypest control 
options.. tA ttth'ot' io rationali:inginsect*icith usage. A long-term, hut achiecvablegoal is thecolonl 

i;tnorprationol multiple pest rt'si.lat'c into tIll ttltivarsreleaseti h' ICRISA T. Termites, the thrips 
Fra nkliniclia Sch1Ln1.'ci JrYht, a virus vctor). tht' tobaccottttworm Spodoptcra litura ( F.), and 
the grotnutlut e n/iit'r Aproicrcma modicclla ( Deventer ) hlate he n Sl'ecttd as suhi'ects of in
tlep th stutlies.I. , /rit ('a rw don serrat is l as a pott'ntial pest ofIl lti, ()lini'r has ht't'n itkl'ntifict' 
stor'd r(,'r lblttt.s in India. 1ltc kertnls of grountlint . 'not)'pts are, bing testt.('l r retsistanceto 
thret other postltlrvtt pt'.sty. !it(' rt.st-r'tl flour betth' Ficibolium castaineuni ftbst., the rict' moth 
('orcyra CCphAlIon ina Silt. , anti phcsi a ca means ofthe warchoust' moth FH tcll a ( W'alker) b' 

tcc/hniq.w spc'iall" vt,' tpt'tl tit ICRIS..I 7 ('t'ntter. 

Sumirio 

Inestigaiio sobre pragas do anendoini no ICRISAT. Os entoologos no Instituto lternacional 
para a ltiit'sl ( tvt' ('ulturasparaos Trtipi'os Seni-Aridos. Patancheru, Andhra Pradhesh, India 

I('RIS.I 1-('ntr t) 'ifictarmm I/ grutpos th' artro(potl's ( taxa), cotno pragas inportantes ?Io 
ato,'ntltii Arachis hypogaca L. ) na regi'o cn qtu trahalham. A iniv'stiga(to'estei cottcetntratdaem 
S'tIt'.stt'5 I,rtp.i. t ohtrimi o h'i tls op('tes contempordneas parao controlodleaspctost levante 
lpraga.. Iot 'Ill C t' a raionaliatl tit ojti'tivoa longo praZo1o1111 a uso tl' insecticidas. Iti tnas 

1 ,%iv'l th atint,'ir. t t initit lo tit' rcmsi.t;t'tia iultipla a prag,,as, nos ctultivares libertalos pelo 

( "RIS.A '. . ter'mite's, .', trlfit ' Frankliniella schuw lt/,ci ( Tr ibon utim 'nt'ttor dI'viroses), a lagarta 
tlo ttibto Spodoptcra hMira F. ) t' o mintida(r ula Jodha do anendoiim (Aproacma modicella 
litv'ntt'r) /IrI.lit. .t ionatitt pararci s'r'l siditit'tido. a t' titlos 1n1is aprfintblho5s. 0 bruquit/,o 

('arycdon SC-ratIn ()lit'it'r . lti itlentifitatlo tomno Wlt! praga pott'ncial potra o amendoitn 
t11I'111--10foiiad itldi. A' .\%coIwnteI ilt va~rim o.'ti[ os th' atni'etloint esit) se'tlo testadl palral a 

rt'.slt'i It! ll' t trttma tre;s ftlit1" tit' l J.-t ol/eitti. etinll se/ton afeirrugem. o gorgulho verme'lho dii 

lirinht (Triholiun castancum Ilbst. . t t'a tlo arrl) (Corcyra ccphalonica Sttnt. ) e a tra'a dos 
(lriaz'n111ts :Ephcstia ca tclla II'alkcr). atrav(,s t lo'cnitis espe'iahnent te'senvolvtidas no 

ICRIS.-I T-C'ntro. 

Principal nnilohgit. Entorntohlgts. tndtInlcrn;tlnn;I Intern. reipccticly, (iroundnul Iniproverneni Program, ICRISAT. Patancheru 
P... AP 5112324. ndit. 

Submileldtas ('1 No 113h the Internaittnal (rops Research Institute for the Semi-Arid Tropicsi (RISAT). 

ICRISAT Intlernational crops Research I c for the Sem-Arid Tropic) 1987. Proceedings tf the Second Regional Groundnut 
Workshop Ior Southern Africa, IW14 Feb 198, Hatrare. Zinibtbc. Paanchcru. AT. 5012324. India: ICRISAT. 
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The International ('rops Research Institute fir the 
Seni-Arid tropics (I R ISA ) has rcsponsibility 
for car-rNing out research aimed it int>oltsing 
groulrdlt(t roWI, /.I It p gsItgor'o ,.) ) v,)d n titoin 
throughout the sni-arid tropics (SA I ) and s her-
ever else groundrits are grosli. Ilie clients ire il 
scientists and extension \iolkerrs of tilnaitionil p o-
grams oil the coulntries setsld bs%( R ,SAI . 

lhe cons,llliti louildniult protl tietiol ill thera 1to 

SA I are: 

Ssoil rClatCd pro)blcrIS HIrililinl throiult. riiineral 

iIubalalt.cs. deltlicS o1 "\Cc,,,t+ 1.LI illad,-
e tjorihUart Iiitrigcn i\r b I/+/',,/'um popilal-

lions: 
* irappr alel culft iItal)pIrtL(IeS: 

" Clrlti\ars \s il IHitCd \iel-l lotential: 

* ristllicicilt linnurs'c. bi\ lCiili/ClS. good 5ced. 

aid piC1cideCS and tl. pas \\agc : 
* Iturrgal an \ial discase s: 
" iil cht'te pist)s: itl 
* inatlchuatC nIardkCtIrIot luiltICS. 

llIR ISA 's (Iornlut Irll iprs'lrrcnt 'rtogr a m is 
iiddrhcsi n11tie Idrlrticiit ]l iselCts of thiCsC prob-
lciISIf his putr, I ilir \I\ tC sfI the It.Ct_;lt cur-
Icill. ild pIhid rle;llac'h oi l lichlIte pests arid 
thircrillitol. (liII ;o rlac"l Iri;s hcn to Idenlis tie 
Ilitsil pcSIS it t.,; ilte SA I aild it' i+ .lp 
HII MII C HIIti 't_'hrlltiri H csM pIltihlc ,fltlIIr i tjallnI e 
rite cultirl lIit/lic r,lril stattus Of tile 
litCS tOtre IoilC. \\ llc P01 ( res\c a\C Scekinig 
eeChlitl _IrleS ,e slepeutlldid c ol Illrsec-that IiiiI the-'ir 

IICi Cs Alth t lihI S1i1thCIitl \' 111ll i siltl 'tiol' 

to 1], i.\ lh C.ilt' Oi ii
Olii t t oiiitliiiit pestss. \\C 

ire ass\it.C tlat thei oCi-il' pleCrl iI 'Aii ICI 10 


llrsCIrCItlt ltr.l;iire alld 
ss dlIIIt st cItlll Clifs)-

rle,1 IiC \ 1fiilsil COillt itCloI . IlitlClli lt.e. 
the COrlC.1 Int leCrtICS arld tire nicaIS toI ppla llr 
Mre oIC i tll,!'.rMilIl to nils.I IlirIerls Iillre SA I 

The Pests 

Iield piqSr uither luse it1detlgoutdl i%%he thetr dallr-
age tie roots. pi s, arid poid.s, ofr the'\ leedoil the 
leace Si.ea. n l o\sers.I lie foliaugi feeders 
inclIde' sct_'Ors %irLIS discasCS We alre dlst_'th 
ins olcd \\I Il ol 't I I IiaIor pest ti\ la I a l ' I 
bult see the rteed to C'\eldtl Oi ranIge of iriest. 

PCsts 01 siOsIr C o2sHirltilll.- Ir'leL iit b.' pand.rric 
a id pol %phragrtus...\ sIcessilIl stf spei.'ics Calniitest 
tire I od iet i all slges of til' pothas rsCst process 
torri hIrrsstirig or\:ds .\ proectt ott this aspeci ol 

grotidritt cttorolsu.v has rccentl\ been initiated. 

()lr researclh is discussed in terms of control 
stralcgies rather than hy consielrinig each pest mdi
sidually.VIt(wese., it slhtild be ientioied tlt the 
grot rild nt itI l itl .l' s I 5r'tImJ r 'slj+]it(,//(I (I )C
\Clltcr). the iltrips, l1/"rm,'il,//% hd/i:eItrmvbs ), 
aid tile tolsc'o caterpillal Spo'/h;/i'wrel IiIr(a 
( Iabricius), ha\e been Selected as ,ubjects of' in
depth studies because ol their ilpotance sitin the 
S.\ I. F../t._'+'l has been identified is the major 
\Cotor of tonlatt spoiltted l sit l', ( ISV\' ) that 
causes hud till]IINt)I,osis disease which hasdesas
tated groundn t crops over Vitde areas of India 
( Redd(I eft al. 1983) . Ili othe1wott spccie.s elt the 

leaves.. 
li'liothll' .ti,,''tt is iSleflulded ;11101ig the IpCss 

because there i, at possibility that its, I]tosel-eating 
habits can delai hursest by cxtendiln tile flo\cring 
period. If abuindait, it is i srious defoliator bill 
C\ti whei it is pl'C'Ct il los, ruiinbers it na,.\ CausC 
darllage that goes tleldtected. 

11h/da/ atrus'/i.Stll. is in the list because it is a pest 
about which wc riced to kno\ trcirre. It occurs
 
throughot sttliSeri Africi, especially iIf dry sears,
 
bt is spoladic ill itppealranlice. It lccds oul the upper
 
roots 01 ' OltIrrdnlt Iplatlns arid CaIuCs the host to \ilt
 
aild lie. Ihis ciolu ' c becatise it Iemmoes water
 
becaise of its sap-sucking habit. It o\c\cr, tests car-

Iled orut in the Ilhlatorics of ICRISA I's Regioral
 
PIogrIII l Southcn Africa ill Mlar\i show that
 
thCC is mulc than atphr sicil responc irisohled. Fhe
 
r'hs, i\ault s iritia c tile piisslbilits thlut ite insect
 
injectsi tlt.\ili Iuts, tret ilst r thla it 1ria opell the
 
\;r\ to iilection hs.a pitholgenit such ;is /isu/rll sp
 
(\icaliisii 19Si. I('IR ISA I 1t85;1.
 

\ sirel 'V l period ol 3 to 5 \CarlS Is needed to
 
detlllile tire extent arid ifle sl"\ if the darmiage
 
cirusel b\ ti, pest It can hecontrolled sll it irisecti
cides hut lir'\ mra\ be tilrislintllc olr too expetsise. 
Was inug (I19S0) indicteCtL that CrackCd soil aroulnd 
the plail la\red its prolileration. terhaps inter
platt hociig \wotld s1os its sprlead. I/.parlui/\ is 
attCndCd I,\ uts. \\'iar is the nrature Ol this ss Ibio
sil dan It he exploitCd it) liraur. this pest? there 
;ile II l SII i i.st that no bee\ 5cll onsiOllns nced 
ilils\cril. 

Management of Field Pests 

Insecticide Control 

r sorte pars, of AIfrica. groundltl cannot be grown 
\kithout pesticides being mixed \with the soil before 
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Table I. Major field pests of the groundnut crop in the senm-arid tropics. 

Pest 	 )atiage, distribution, and coielnits 

Iaxi and pest groups co%ered h 	 research projects at ICR ISAI ('enter: 
l 	mrnites (espc:ll.' ('an eat all parts I the plant hut atc ttainih root and pod horers; poids searilied 

Ooloiwerme.%aid by termti tes ire prone to soil-htille diseas s: problell extends hloughtut 
Alt roti.s ) the SAI. but is most scrious in nirthern Attica, 

I hrips 	 Present throughout SAI but tainly a pioblem inl Asia distoit leases and cause 
chlorosis. I.)atkhoiil/: Olh:it trtisitlts a \ines. 

Aphids )istort plants and stunt their grtmsth. Man.\ are sectors, of \Ills diseases. Fhie 
groundnitl aphid, ,Iphs (rai' ,r is a SCisLn, pith)IlCn il Alhica. 

(rounditt heat miner 	 A majoi defliator inl Indi and Asia. 
.proacrema mo&(iela 

I ohacco caterpillar 	 A serious deloliator in India and .\sia: also a pid hotel. 
*;l s/ qtl'ra litura 

lassils Caluse chlorosis tiiid Ihal scolch and are associated withh witches' broomit
 
disease; t probleti throughoti the SA l, cspecially Antp)ioaui a spp.
 

Bhtid \i oriti Flower-eating hlahits ia\ delay halscst, can als) be a serious defoliator
 
I /tctim it
armio,'ra Asia.
 

I'od- ho Irers, Inlitles mnillipCdIC es pc| itt Illi W \..,\lrica), Is, car\ gs, Y./itutra
nl 

tatid sire \wors . i'tcsenit thtotiglotitlt the SAI. 

ITxa nut covered by current rescarch projects at ICRISA I Centel: 
1ti/a ipairu'/o I-ceds oit roots Clii' to the hptit~ I; ca uses the hits: to i ta speciAl 

probletmi in drought )cars, restricted to southeri Aricri.
 

Whitcflies ( ause oliar disttulition and trnsttt \iroses: mainly a prubltcm in ST. Asia.
 

\White rubs Can dest rt*v the rotit sxrein; tI special problem in light soils; crops grown in
 
(scarabhicid larvae) 	 northern India are prone to ittacks b\ these pests, a sery widespread
 

aind olteti ulndetected pst.
 

sowing. I his procedure is needed to control tcr- people inmolsed with handling and applving them. 
mites, which can reduce Viclds by more than 50('( Other types of insecticides (organophosphates, car
(Sands 1960, Johnson et al. 1981). 1ie termites live baniates, and pyrethroids) will undoubtedly kill ter
in larec nests that can he sexeral ieters tinder- mites but the\, break dosn after several weeks in the 
ground. lIhese colonies are also sdeh'lvseparated, soil, especially in tropical conditions, Ideally, pesti
perhap,, with only title ti tst hit 1. Attempting to cides applied ftor the control of still insects should 
destror ncsts hy phssical hteuillc \olild in\'olve renaitn tictise for the entire crop season. There is a 
major earth moventllnts and \ould not necessarily clear need for an alternati\c aproach to this prob
prevett rcimasiot Iom peripheral areas. Only per- lem. Iltose\er. this is not cativ to find. 
sistent pesticides such its the c\clod iCIruinsecticides ICR ISAI is jiniing x ith tihe lropical l)evelop
endrin, dieldrin, and aldrin arc suitable for control- ment Research Institute 1l )RI). Iondon, IUK. and 
ling tertiites, itt this sittio. lli'ever, this proce- tile tiofniersitvAgricultiual Sciences. Iangalore, 
dure ntay not he followked Ir much itg,er becaLe Inditi, itl seekitig ilterviati\e chetIcal-based 
the health itthoritics of consumer nations are mllethods fIor controlling termites. Initially, \,e plan 
becoming ticreasingly intolerant of pesticide to set tip insecticide field trials in India to test some 
residuesi mmptrted Itoo,.stults. Cyclodicnes are new chemicals, \hich are less toxic to humans than 
highly soluble in the oil that mtakes up nea ly 50( of the cyclodienes. as well as slo\\-release formulations 
the cttetnt of the kernels. Furthermore. they arc of well established, but short lived, insecticides. A 
highly toxic to tna mmaIls and create a hazard to the fourth trial \%ill test a new%approach that has been 
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developed by lDIRI but which has not been fully 

tested in tile field. Ihis involves introducing eit her a
 
slow-acting insecticide or a fungicide into nests b 

neans of i cellulose bait. lhe target for both alt crla-

lives are the fungus gardens, upon \\hiCh tciics 

depend for htie fd. It is hloped! that the insecti-

Cides will cont.,minale the lungis glrd,.s via the 

organic matte, collected iy the (oragers and !,ill the 

tCrllli:CS thal sUtbs(qucialC it. I toptully, the fll-

gicidt Will Lill the tirgtl', "L'2deLIl,'' so that the col-

offy stir" s. Ircatiliclits thit plo\c siecssful in 

1n(ialltll l illnit collditiol, inaAtfrica.
lbe tcscd 

A 	 iM1a.l IeLdlChelt ott it l(' ISA I Ccltel l 
ptilarl diCted Mo deteluCinlll1g the CtOM 
tfresholdluld to' C'r111 l ltth'11211 strate e 

etIOiiLriir \\ C.1:C 1111tW lcat t] r1CI. Iri'Icitll Illltll 

ties i iseCticiLedC, t( IeCIli, the ot tils
illlltihet 

r1scct, '\ich i"s thie mainu( Inttdr-serso
id-I)Cc to 
mid-ApI) pest it lMidiJ.Ihoei orCtirall\ thIte or 

imrdir11i 


.ra.,rr, ecah 11in 


Iontl2 )int lctl-iIIrune -Lt'lW it H )IIS pet iokk tig 
one hal .I higeC p,,pullttton dciisit% 

than the l,t I IIis 1insIlh tht thr, stun gei plants iel 

Illt si,,ll\ lr 1% t11 Iesults jidi-
dM!;rd pCWr (}ill 

t'tI't t \11% l ucsddues rIOLut
oeh iilcssitre i re 

ii,,ic ith lll S pIeI Ille iIll
i N) pli;t host : tisNalIl 

the pd-illng snet/cb ethcwllctheirpsct isaci uccd 
(hirderu'-,iis. 


I lieimin'h'irl l i,, thai it 1e't1- uItici siicsdcu 

renirrll1,1; t l Ire dallte,' Ithreslhldhi) 	0t'' 
(ae'corldlir.i iu, tOrl "illrr ul tIrt'ltes(Iit tIlte clt seotid 

gC1crrltion. Mii ni.cLItI dIlstotild he hCliC ipphcd 
the adults diC ciCrfr IunIe tile c.- I his110o1 pupal 
tesCeCli \kill he uitlrititul lir stuIl eaSOns to 
COlIlltt (rili We ic also ex\;iiiiniumugl:liil-tie 
cic otl Iriseetie.tri, o) thti mautal Ctenlies of the 
tunliut Ic it te r .\ANtiilur approach ss;ll he 

I;Ikerr \ilt )mtic pIsts 

]itih 2. (6roumilin genoltes Ailh resistance to iunsect pest'. 

Plst IJ\Mu 	 (icilotvpes 

3..is'lits 	 NC AC 343, 406. 489, 785, 1337, 

Host Resistance 

As would be expected in an institute that has a major 
interest in plant breeding, considerable progress has 
hcii made in identifyingand exploiting insect resis
tance in the I 458 accessions in the germplasm col
letion (Taitle 2). Wc arc seeking genotypes in which 
multiple pest and disease resistance is combined with 
satisfactory agronomic characteristics, such its high
yield poteintial and drought resistance. A team of 
eriotomilogoits, pathologists, and breeders has 
already succeeded in incorporiting resistance to the 
thrips \ctor ofoISW\' into agronomically promis
ing, advanced breeding line!,. 

Not\worthli, genotypes ale: 

* 	Robut 33-1 (Kadiri 3): accepted by tiheIndian 
('oillicil o Agricultural Research (leAR) as a 
cultisi !ofthe postrain\ season inseveral stat.+s. 
I his line appaentl.\ has sone resistance to 1. 
n/,'/elt-i so that it slitters less from BNI) tIan 'lie 
coinionIl gr-ts ii clculm lkn N'V 2 hAmin 1985a). 

*, I(i 2271: idu:rlitC] ih\ IWAR is a source of 
MtltiplC pest I-sis;alicC ltil breeC~ding purposes. 
I his genotype hatst resistance to pod-boring 
insects, pod-scarifying tetmittes, thrips, jassids, 
arnd the grouituutlltd lei miaici. I a0d ition. it has 
ai high-,,icld potential in the rainy season. 

(ther gtrlotpes sitl high levels of mlultiple pest 
tcsistaince arc NU Ac 343.2214, 2230, 2240, 2243. A 
''nurserS" of insect resistant lines is being sent to 18 
collaiboiratois in 13 countries to deternine theiryield 
potential and tile lesel of their resistance to pests in 
different geographical locations. 

We are concerned that we have made little pro

1705, 1741, 2142. 2144 2214, 2230, 2232, 2240, 2243, 
2660, 2700, 17888, M1 3, ( irprat itirrn , leal 

I Itps NU Ac 102. 343. 841. (7(15, 1741. 1781, 21,12, 2144. 2154, 224. 2231, 2232. 2240. 
2242. 2243., 2460, 2402. 2772. 7302, 15920, 17888, ('-18. ('-121, ('-136, ('-145-12, 
(ultaia tiat\ heat. Robtt 33-1 

Pod scalif\in termites N' Ac 343. 17015. 2142. 223o, 2240, 22,12. 2243. 10033. 17888. RNIF-.40 

Giroundnut 
Ictl iner 

Alt477-1, 7215. ('-154, ('(i-2145, 2157, 2187, 2232. (II-[I)S-17, 
NC'Ac 343, 249 1.RM P-4(0. S-7-2-14. 1iG-883 349 I 

92, 93, 272. 273, M-13, 

Pod borers N' Ac 343 and 2241 

106 



gress in finding resistance to Alphiscraccivora Koch. 
This is because it is ephemeral at ICRISAT Center, 
so special field screens cannot be set up to select 
resistant lines. However, we found that in glasshouse 
conditions, aphid reproduction was reduced on NC 
Ac 2214, NC Ac 2240, NC Ac 343, and M 13 in 
comparison to susceptible control genotypes such as 
I'MV 2. 

The main reason for seeking resistance to A. crac-
civora is because it is the vector of the ground nut 
rosette virus (6RV), an important virus disease of 
groundinuts in Africa. As tile "African" biotypes of 
A. ciaccivora are likely to be different from tile 
"Indian" ones, \\e Icel that Africa is the corrcct place 
to screen for tcsistancc to this pest. tlopefully, the 
prosision of improved facilities for the Regional 
Prograin ir NIalawi and cooperati e venttires with 
other agencie will permit the number of genotypes 
tested to i:c jcase. .learly, resistance to the vector 
and to tihe . its should be sought in parallel studies. 

[lie preliminary experiments reported by Aniin 
(19SSb) and the research of other workers that lie 
reviewed point to the existet: of a high degree and a 
wide range ol pest resistance within tile genus Ara-
c/os. Ilie grotuntdnut evtogerieticists at ICRISAT 
('enter are able to perform the chromosomal nianip-
ulations necessary for tiansferring "resistance" 
genes from wild to culti silett ntembers of the genus 
Arachi.s. This is another field of research that will 
receive attention i tie near futur , with a view to 
finding sources of r'sistarce to what rrahi he the 
more intractable pests S. hitra, A-t.crac( it,.ra,and 
termites. 

Research on the nature of resistance to pests indi
cates that it can be caused by phvsica Iand che nica I 
factors. lhe presence ol long, dense trichornes oin the 
leaves oif genot'pes such as NC Ac 22114. 2230, and 
22410 arid tile thick leal-cuticle of NC" Ac 2242 and 
2243, for example, are associated with resistance to 
jassids I-.pifoa.oa Airri Pruthi (ICRISAl 1985b). 
The trichome cha racteristics have a high degree of 
heritabilitv and hasc been transferred to genotypes 
with favorable agronomic characteristics by norrral 
breeding procedIrcs (l)wi edi et al. 1986). 

We plan to in"estigatc rite chemical basis of resis-
tance in the hope of being able to screen phint mate-
rial for resistance to pests under laboratory 
conditions. liis procedure \oUld not be totally 
satisfactory by itself. Hliovever, it would avoid the 
need for relying entirely on field experiments, which 
are expensive and time consuming, as well as frus-
tiating, if the insects we are interested in do not infest 
the fields in which the material is growing. 

Cultural Control 

In some situations farmers are able to reduce pest 
damage by adopting simple modifications of exist
ing cultural practices. It has been known for a long 
time that increasing the plant population density 
reduces the incidence of GRV (Farrell 1976). The 
same is true for BNI) (Table 3). 

Similarly, as with GRV (Farrcll 1976), farmers 
%kihosow early in tile season (i.e., as soon as, or even 
bet 'rc, the "nionsoon" rains tall) will avoid or suffer 
little loss from HNI). Similarly, with postrainy sea
sort crops, the later the sowing date the greater will 
be the plant mortalitv caused by BNI). The late
sown plants will be susceptible to lie viruscarricd by 
thrips dispersing from the plants sown previously. 
Earlv-sown crops appear to be well established and 
less susceptible to the virus by the time \irulilerous 
thrips are migrating. 

Experiments at ICRISAT'C-nter have sltowai thi. 
when groundintit plaits are intercropped with mi!iet, 
in particular, the incidence of BN[) is redtced (Table 
4). An experiment to find out why this happens is 
currently in progress. 

Another project has been designed to provide 
informatic, about the interactit between the 
groundout ..af tninr and its host when grown under 
drought stress. There is a belief, in India, that this 
pest "prefers" to feed on plants suffering in this way. 
We aire testing this hypothesis by meastring tie 
density of this pest sown along a drought stress 
gradient. Pest density, haulm biomass, crop yield, 
and soil water deficit are being measured. 

Enhancement of Natural Pest 
Mortality Factors 

We do not believe that mass releasing of introduced 
parasites a rid predat ors and tIe tiiunda tive release of 
natural enemies is a practical proposition for con
trolling groundnit pests in the SAT; we are not 
iuvol, ed in conventional "biological control" proce
dures. As tile land masses involved are large and 
have a diverse fauna it is highly likely that a number 
of parasites, predators, and diseases are already 
present. Furthernore, rearing and release proce
dures would be costly because of the infrastructural 
problems associated with mass rearing, distribution, 
and monitoring the effects of such programs. It is far 
more important to design pest-control strategies 
that do not reduce the numbers of beneficial orga
nisms already present. 
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Table 3. Effect of plant population densilY of grundnut on bud necrosis disease (BNI)) incidence atICRISAT Center, 
1980 rainy season. 

Spacing (cm) 

Rom Plant 

75 15 
75 15 

60 20 

60 201 

30 10 
30 II 

15 5 
15 5 

S F 

CV (i) 

I [ros plot i/m' 6' Ii. 

2 %leanIof thlecIcphc, c, 
.I I'I C I C leMlhC L' IIrldlt- II 

soulIt." A mi N'sl]t,.
 

N No. ol plants pet plot' 
No. 

rseeds lotal flealthh nleetCd 
per hill with IIND 

1 200 92 1IN 
2 392 275 117 
1 is, 99 88 

2 348 200 148 
I 522 300 222 
2 1290 1(044 246 
I I 620 I 138 482 
2 3620 3 218 402 

t92.5 

15.6 

int plot"twc 5 4 at. 

Nh fin[r il I I teNi If [llit',[ 

Ratio of 
healthy to 

BNtD diseased 
incidence ("i)I. plantts 

53.6 (47.3) 1:1.17 
29.8 (29.9) 1:0.42 
47.0(43.6) 1:0.88 

42.1 (42.4) 1:1.74 

42.6(40.6) 1:1.74 
19.1 (25.9) 1:0.23 
29.7(33.0) 1:0.42 
11.1 (19.5) 1:0.12 

(±2.25) 

(11.06) 

lable 4. ffect of inlercropltling of grundtti 

( enter. 

rlop c50tott , : 

(llctllnt sic crlp ( %I\ 21 
(iittj1Itt pealfI mII Il K 56)0) 
(,iiitt nut (O'51 6)IifIglunt 

(ii,,ulirut ml/c (1)eccalt 11l) 
('rourilnilu [pug<.'nlca (W(.(; 14)) 

h+rulndnlt ctsti (.\1i1t1a) 

(itoutldilt L]I.u (Moldent)lIIIMcl 

S I 

(V (i ) 

I Mean i1three[Cphatles plot ikfl IIISuc 
2 Ri c I roik, grotlljiltlt Iilra cI cIIls ot ht I 

on li incidence (if bud necrosis disease, 1982 raini season, I(RISAT 

INI) ilidctnce '( I 
. . ...- .... ........ . Reduction 

I )I. S alter ctClgeltce Ilit N ) incidence 
5) ,2 75 oxet control ('7) 

35 i7 70 -
25 37 47 33 
32 4S 60 15 
32 50 62 II 
30 54 67 4 

39 57 70 0 

31 48 62 1 1 

±2.6 ±2.8 -1.9 

13.7 7.5 5.3 

okit peil I1lltc., .OIIlitll. attd maiic 5 rtts ot grouttdntlt to I ro\k of pigeonpCa. 
s l(l1hn' c. atn cator Spacitng Ithin rmois. it cti for;raoud iti. plgeopea, castot. 15cimIIorpearl millet; 211cn torsorghut, ma. , 
oIld UtllklC 

WilA'2 IV llo IIIlI 


At this stage x. are oncentrating kit the ground-

nut leal miner. I here are about 25 species of para-
sites associated with thi, pest( Nlohammad 1981) but 
we have not assessed their relative importance. Itt 
the 1984 85 postrainy-season crop at I(RISA I 
Center there was about 107 larval mortality caused 
by parasites in plots that were not treated \%ith insec-

ticides. Ilithe 1985 rainy season, the groundnut 

lcaf-miner population remained low. presumably' 
because there was about 901" parasitism in the first 
two generations. ius, with this species at least, 
there is the potential for letting nature take its 
course, especially if pest-resistant cultivars are 
grownit. 

INX
 



At first sight, our research plots appear to be 

devoid of predacious arthropods. This is to be 

expected of land that is intensely cultivated for 

growing rotation crops. ttoweer, we have caught 
"reasonable" numbes of hunting spiders ( Lvniphii-

dae) and ground beetles (Carbidac) in pitfall traps, 

especially in those placed in unsprayed plots. These 

predators must be eating something and therefore 

should not be killed, because thi r diets probably 

include jassids and groundnut leaf miner moths. 

S. litura is a serious g o uudIiUt defoliat)r in many 

parts of India a)d Southeast Asia. It has recentlv 

been identified as iapad borer it I laryana (northern 

India). Ibis species is a miaor tobacco pest and 

attacks it number of otiler crops, including cotton. It 

hits been trnated v, ith a 55Ide range of insecticides for 

many years ald is toI , (esitaili to olglliiophos-

phates, pyretroids. and 'arblaillates (ciglitvyf old 

resistance to carbarl)iaccording ta icpoi ts that hase 

come frain India and (hiia (Ramakrisfinan et I]. 

1984, Chou C al. 1984). Insecticide application 

should, therefore, bc discounted as a fong-terin colt-

Irol strateg\ for this pest. 
S. liturahas a Lulber of parasites and predators 

(Patel ,t al. 1971 ), but, perhaps owing to its sporadic 

appearances, they do not seem to have much impact 

on decreasing its numbers. It is, however, subject to 

a number of specific diseases ( Kore andfhidc 1978, 

l)handapani el al. 1982). Once the basie research ott 

the biology of this pest his been carried out we shall 

look iit this direction for de eloping a control 

method. Ilopefully, tile development of manage-

ment strategies for other pests, that involve little or 

no insecticide application, will allo% the parasites of 

this species to increase and perform a significant 

regulatory function. 

Modelling 

The advantage, of simulating tile interaction 

between a pest and its host during the development 
of pest-nanagenent programs has been demon-

strafed by (iutierrez et Al. (1975). S. litura has been 

selected as tile subject of such a research project. 
This is because: 

* it is a serious pest in Asia, 
" ICRISA- Centre has the best facilities for carry-

ing out the research in SAT Asia, and 
" 	 the complementary experience and training of 

our scientific staff is such that it is possible to 
execute an in-depth study of the type required. 

This project, which is comparable to the one des
cribed by Bellows et al. (1983), is divided into a 

sequence of interconnected submodels ( Figure I): 

* 	 A study of the influence of temperature on egg, 
larval, pupal development, and oviposition rates 

in laboratory and field conditions throughout the 

year. The experimental approach accommodates 

both diurnal and seasonal fluctuafions in temptr

ature. The data will allow us to predict generation 

length from site-specific meteorological data and 

allow us to use ambient temperature records to 

drive the model. 

* Within generation nortality. It is necessary to 

know (lie conditions under which larvae survive 

to the darCg-ecausing stages (fifth and sixth lar

val instars). 
a 	 Quantification of the relationship between larval 

growth and leaf dry-matter consumed ("energet

ies"). This phase is the link between the popula

tion dynamics study and the next aspect. 

0 	 Relationship between defoliation (i.e., larval con

sumption) and the loss in pod yield. The physiolo

gists in ICRISAT's (GrourIdut Improvement 

Program have accumulated a considerable 

amount of the gra'inmetricdata needed for model

ling the growth of groundauts. We shall investi

gate tile influence of defoliation, as performed by 

caterpillars, on yield. One end point of this 

work--determining economic and damage thresh

olds for this pest oil groundnuts--will have to 

take into account the genotype of the host and 

drought stress. 
• 	 Seasonal dispersal pattern. A network of flight 

traps in India hfis been arranged. Theyare baited 

with an effective synthetic male attractant. It 

should now be possible to obtain an impression 

of the migratory activity of at least male moths 
throughout the subcontinent. Early observations 
at ICRISAT Center indicated a positive relation

ship between tile number of male moths caught 

and the number of eggs laid in groundnut crops 7 
days later, This relationship has not been 
recorded since, and we want to know why. 

The above aspects encompass a "basic biology" 
study. The following are the "applied" aspects: 

0 	 Host resistance: a long-term goal is to provide 
groundnut genotypes with resistance to S. litura 
for those areas that are subject to outbreaks. This 

process can be simulated and "tested" in a model 
of the type we are developing. 
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Flight Patternl PoplaktionDynamicsfrom Pheromone 

Traps Modcl 

Historical 
 Growth Model
Cturrent Pete De.var "
 

s Bludget Model p relati Model
 

rolundnut-olc 1
 

'1'rshold 
 Model 

ow . he MakingFigre iagamof uhnodls h' Ria ea spulationof~ll Iioogca erltoshbt wee 

Other Control
 
tanier tnd n u t- tcaeth e Cso
(;ro riily P r ocedtd urg frnstic n itl treerchioth oL tepat 

Pest Models 

E Total Biological 

lon y I ortfi 

Figoure I.Fow diagram of the suoiodels thatmakeSpodoptera asimeop i oftltionthe relationship betweenliturn and the groundnut crop, including pest-management options. 

Ind ucti o nol pi,ottic .()n eo f the e\k ea list c 
c o t ir ol o p t l o ll " l ol - t il l ', pc :s t 0 4ai is o p e nlt o 
airnicrs i.,to artificialk llcfe file luc Ieof (hs-
C iS C p l t~p d VtUI L"p rC' Ol t I IIi cF 0p . A\St tl (! l'lri Cd 
Otithy IDRI oil S'.11'1m.1111% a~ttackinlg cottoll it) 
I-gypt points to tire iced to dcclop local facilities 
for producing a)purlied \iruis ( V)I 1 1t84). Iris 
aspect is tll!r cotnsiderationt as a lotig-terrIn goal. 
Its inplettentation awaits allealttatiot of the 

ID R I's p roject ill Igy p t. 
'Ile in t eg r t i o tno l t' i f eba sic e c o lo g ica l d a ta e n l a

llatllng
front this research into if model of' the plant
p e st re lationshi p w i l l e b le t on al ts si m u la t e tihe 
potenitial econlomlic benlefits of the applied aspects of' 
this work, as N\ell as f'orming a basis for al outbreak 
lorccastitig procedure. A lotig-term goal is to include 
Itstlch a model a range of pest and otherconstraiits 
to yield. 
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Decision Making Table 6. ('ombination of host-plant resistance and natu-

Ilow resistant toa give ipest does a ken,.t pc CNe tIo 
h hcfore a farinmer has no ned to apply insecticides 

to a'soid crop I,':hijsis a question that cniorni-

O lst5 dSd breeders should end is ouI to answ\er. Fo 

titt end. %.eare currenIy ssorki g sith I V R.A.F. 
uellet ( Resource Mlanagemtent i trojran, ICRI 

SAI-) ard i)r N. )udley ( u,"Oau 0f*Stattstic;. Cin-

herrai onla d.\ namei progratunil ne r-cess tihat v ill 
enahle us to do tihis.itour iuirtal test we used base 

field dlata Irom1 the grondriut leal Mllner Control 
e.\pcrinient (C eLic it5tard "overlaid" sith a iange 

of "rcsitance's". We itic assume.cd blat resist:Lice 

acts hs redlicine ti rtle (it increas o1 ealch 1!enera-

tion. N iItitit inorraljii (i real hl. it I t p rlaS- l 
isin) raii21ing frti 0 to i' seas iitroduccd as nill 

additional toitalil tlator i each ltel o4 -c.mis

tatice. I lie model has also been uans ith a numiber of 

insecticid: "kill citiciencic,'. (ne praY ol 95(7 clii-
ctic.\ Is ILeeded if therc are flou Qe'llrations of 
larsac perM I he,,y ntitral 1,,ortalitv and.isO, ISnt, 
less than -it, iesit icc (Ia le 6h). liet eed lor 

itnsccticild ipplicmtoil diappealr. it thele s ilo 

titall 6i', liallltt rtalit\ least 3(, tesis-li i td 

lanace. 
(IIsisa hrilef accotili oil'tpicct.elfresca rch that is 

in its cit 1\ stjaic,. It slould bC pCssihle itoextentd this 
lodCllitig procedulC to otlic llcas. e.g.. tesisttticc 
to disease iid drought I his ;iipliaClt to decision 
making souW htiade asailablc toe iescaich and 
extensioti mork.rs it tile SA\I. lhtcrclorc, wc are 
thinking i) teIl tls of coils cftig itto a forn ithat cain 
he Used ssith iclroc'lpllpUters 

rat mortality and the number of sprays needed to avoid 
financial loss ( ,usedh tle groundnut leaf miner.Aproae
rena modicella, as indicated by a d)namic profrarnming 

model. 

Ntunihcr of insecticide applications 

I el of I.Cel of host piant lesislance 
natural _
 

rroltalit .0 0.A 0.2 0.3 0.4 0.5 (1.6 0.7 (.X (.9
 

0 2 2 2 2 2 I I t 0 0 

0.2 2 2 2 2 I I 1 0 0 0 
0.4 2 2 t t t t ( 0 0 0(0 

0.6 I 1 t1 0 0 tI 0 0 0 

O.( 0 0 0 0 0 0 0 0 0 0 

Identification and Control 

of Fostharvest Pests 

Our work on postitursest insect pests of groundnut 
has concentrated on: 

Itic,ssessctnet of Storage losses in India and the 
identificati:n of tite important pest species 
insohked; aid 

Fhe de\clopi,.ent of appropriate methodologies 
for use in screening groundnut germplasm for 
resistance to the major storage psts found in the 
SAI. 

Table 5. hleparameters and a sumnptions used ina dynamic programming process used to indicate the levels of host 
resistance and natural mortality necded to avoid insecticide application on groundnuts without loss in revenue (based on 
unpublished data fioni IC ISAT Center). 

Factor 

Plant dell j ,  

Initial pest piptiolition 
Nur.ijer of encrathtio 

Potentiil rate ot inease per gelleration 
l)anzle threshold 
Relationsthilp hettcen pest density 
and yield loss 
tfIficienc\ of in :cticide 

Icsels of rcsistlncc 
Ies,cels of natural tairtalits 

) - OptOitlt n dcfi t) is kt'ae ha . 

Parameter or assumption 

200100 plants ha 
11- 20000 
4 

X20 

1 = 12000(000 
Yield loss is linear betwkeen P = 12000000 
2400000: if I' - 24 000 )000yield -0 
95(' 
0. 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9 
0, 0.2, 0.4, 0.6, 0.8 
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Identification of Storage Pests 

in India 


V-ry lexI atr :pts hlacIMtate Iosse- cn riade in India to esti-t0 1Mo, d ernrNr Ci tl .d hv iisCtCs. 

A sltic of larires' sNires it one lea oa 'Andlira 
Praclteh irrnicaltd that thie ri) not strlefe. ni1cl-
able storage Io-,sse cairse rhtt grc!Is.c sell their 
crop v, tillun oi- till il of ILt stN : his I too sholr t 

period fr sI,Cahlc pesNt pOi)Lda:iOnr, ton dI..eihip.
Ihes,, ohNc\sationr. Iln ,rollrilrrtir \itr h t iexss 

of official, ofohi,ce( .,r +inditcd rrlat it 
prolerrrs c\isi. !hier itrui e coeirll to central-
ied stollc 'tits 

A nnIne ilttaiCdeisrtd\ ia liltcIOt.i rriCd out ill 
tle N;llittr i tit .Nrt]llr i P iat!.sih illt a lail!: %title-
hnomie :tt;i.'hin to aniroii id! irperarerd ir the State 
()rlsed ( ,i\sser L' I t +Ier;Mittrr. Ilt sNak- tItOtl 
"kigll 1.5 t1 trrrcl+ii grO'rdltrrtrs hseldI ll1) o 

tir W Wareirn 11r 5 I hs. iitill
t>t_ rrll . M iuch ttIeC SiN 
sairrIrC \Cl trikctr t ri rirl\ irrtr'ats rot! ll t) 
hags chottl at 'rardll hCe CtOChsNiIIpirIe dte'. 

ie victrtlac \icirt !ON, ar d b, tor;s r c ic te N 
to. (.Ichl N llpi+>c \\ad" ;.,t1tt+jLItttdt wigII. I Lt tll;t andtI~ 

\scl h" rrretir i (IL'i !JI and I irlihiilt I1)T ). I lir, 
cc-i rtie-A kLLs- rd5 niatlir hk tiHtteICir +fl 'i ts tI' iL e

MCeNUIk: sol,- L. 
tile rot dalllirrrg pe't \ ihr rorrrnidinurlrr hrll-

Chitj ("Jrll, or Lurr'riur I(ti i I Iris rrr.-ct O,C' s rI 
Illarrriir sIo tic i \%ht irerri hr..is oil trire sCeds 
()I Corrrllro lte I ', rii , 1 lI l l/l lir .p 

h AI'l yppa \is. r, I rl rlllslll ' ILT 1.,. Ir ii, 

t1 (C..u'L'ltr, CisirrN I 
 IICAs\ iet to ,r llJrdIlirls 
i\Ch in] e\L r [o Air (I)ni, c 
ii-§S, (Ict re i 1950 rir ii), ( L \9l0isn.ry Y Ort 

ticNlt' tiner.: tii ri 
)IM 

thii itiseet Ilra\ haveC a grcat'l 

:r startill Ill !Ili, ,I N ilritIeriL it ll becni reat i/ted
.\it[r Sq[rorrtrs ( . I'rll/Ilt L ;itir.nl oil ieielav . 

M dr-i.,h hiss (,I kcllis irpuhttirs ot tie 
nthter pest spciesI . Ir st rllluttie (.\ perutc rira I .acks 

tie rust-rcd 1our e[tl e Ir/'/lldnitr? .Iiutr 


tb.,t.), tile rie 
 ,r L/l///r tilL 

{ aHiivei, d tine t'L,ruth. 


c '. m\.'ais 
uita ] I i/i , ir tu Li 

Etolt. I rcr eid IS' ttu: c1itttrihritUCi little to thIl: 
total s\m:ight ltos . 

large numtrirrirrsil rit ]I!,i'its , ],ti s , /Mlls iLL-
n/t/il (. ). " toir icks tied orukrcn this enperrireit 
durritng thier firs' 2 niLnt, ili toi't c. IhI ilnsct't s, 

knownt to K a pest ,rf' sttord nt oArl rrts ili \i1r"ci 
(iilieLr 1970, (nitrvsa.L 1976). ntihkc other puirth;,r-

\est pests it cat Ited ril kCrnlsc b pircing tire snel 
with its toth parts. Its prsittccc Ji hips ,t dr.+.itn 
grourndnt plant., at ICRISA I (cntrir(K.M. )ik, 
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I.A Withtinaul personal ohservation) and in the 
,v-_hottse indr.aecs that it car inf.st the posthar\est
product at a i\ stag, Lip to proeessing. 

1 he nrrhodoi,0hgv used il ti1s stud v represents aSiplc :,Id ic-ti\Clv act e o%\ayof' timating 

utalirtitati\e striorage hosses. IdCally. \%Cshould wish 
t sic all eXtCnsiOll Of llis, \ork throtgh parallel 
studics conducted in the other im1lportant

or t I India nd tlile Asian 

SA I
 
Nniottllpterrp a ie 10 aSSSS 
 tile CXtlt olqai

itatlc oc, ili the grotrrrdnts ocelrring moer the 
5-nuoitttlt tnpe period. irtletatiotn hv insect pests is 
klltoI to affect tile hioelrerical cotmposition of 
stcd oil.iseds, ot exaltlple eausing ;I decrease Ili 
thr inint lc cls anrd 'mr 1ctease ill liceItatt\-acid 
conrtenrt ( fllits 19+5), (i)i presscd Ironit titsecmntaInr
inatLd \ih Irsect ai ric, first. and 1rass will aill ost 
ccrt:lirls he ot pol t ilit and hl or. [hcre is a 
itced to (Itcillile in .rvchl dcltail the relationship 
bet%%et\ poptlatio t s .f lire pest species, dura
litotn Otstragea itC.tin itCat Muhich tir hiotihCIrical 
ctarres r.i'Ccr t tial,,veIre] aftecht ila\oi an )it 
_ile CS 

Screening for Resistance to Storage

Pestsi
 

We h\c de\ eloiped i.thods lot- screenting kernels 
!i r esisancet o . t i nt ( . q'/Lttl/olli.l and 

tte tropict I \\,1 llartoirse.Ioth. Ichla~jnr. l itdla'/l
 
(\\'Aker). I hc. sirec_ , ire 
 polt prIgoiis indt are 

tIr thie iltl irrtpnrrtall pets oi storcd ginllund
rrts irl tit- \l. clita.rce to (. w trlr l\ is heing 
Celrttcd hK I OtRlI(.Sirgih, I Kilt parallclcolia

horil isle ploictl.
 
Studic . i; \,Iia iral srlsce itrbilir. IIto /I ( fltlrlhl
 

s\ere irnitilCi 
 h) P r .W. Alift. I\io sCeCeed 526 
ellrt, psc, :o t!cerillilrie tile degc ft \lliability of 

this clira;ac:c. ltetcdertified ,It Icsat ore prromitsing 
itr. i r,h S-11 ritS surlcrcd sig iniantl less danti
a thani IrI,: .tisqeptihlc check culti ar. .\l,\PA 4. 
.\ tt h 'irtirit ,:.pcritt'nts hlthisge eih t usCfu1l
 
itlttillr tittn of 
 tlc hch \i irr of 1. (l1Ia/lrrn'rlll lnenl 
ittIcstitge gotli'lltl s. pl'ro 'css to\\ard tire dc clop
i1i' 1.,iiick rid reliabie sCreeniinllLMetihod h)is 

CCr hartrlpC dt h r tire. CXItent ofh \tiatiot bct\ccn 
I:epjieates ni tile eILngCtlot. pc. It is hope(] thait this 
prohlen .%11 Kbe 'erctollic ill Itiuttr c.perintnnts. 

Ai. 'rtrl iii ss\ihiei155I,gcnt pes .cr%ereexami
itned fur Icsi.StflniC tt (C.itT/ha ,i i puo ided niore 
cotsistent results, lie nican larsal mortality \%as 
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 U;illiei, P. 197ff, Inflhunce, des ilttlifties d'Aphainus sorfi
actions ;Ire( of tenll ti a t Of Cotfrs dus silta alitC Ifs irainCs d'aracifLIC. (inFr.) ()hlagi
\e sfhoild also dtCililine tile taiaipc thresholds of ie~lii. 25:465-166. 
each pest in the inutitplicit} )f sititatios under 
\klichigrlltilitits arc grl s II. bill \ ill tile, A.A. 1lie cointrl of insects infesting ground\+ dtI take Green, 1959. 

iuts after harsest in the (iiibia. I A stud of the groluld
nut borer. C''it/ l (I1., ntder field conditions,oiigtrra 

Irmpical Science 1 ):2(0-20.
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Discussion on Entomology Papers
 

Blair: Which soil insecticides are available in slow-
release formulations? 

Wighliman: The insecticides that I know of are pho-
rate, carbosulfan, carhofuran, and chlorpyriphos. 

Blair: Might the forntation of chlorpyriphos in 
which tle chemical is incorporated in plastic de\ el-
oped in Australia be applicable? 

Wighjtm j: Ilis wals deseloped or iginally for piror-

tecting sugarcane crops from white grubs and has 
been used in forest-tree nurseries in South Africa. It 
available iand if reasonably priced it could he ideal. 

Nigant: [here arc a fcsv reports frorr India whereNigrni C t I ie C Iion %hrecNreort nda 
thes ha\ c tried to estimate yield loss caused by thri ps 
in grotundrit. 

caused b\ problem thedi Wightanmiagc Irue.oneIliepest is separatingrom another.Therecan 


beait lea sr two .pecies oft hr rips wiItin a crop, as wella as toscsids fnnerand inwset,, 

Nigaim: Will the threshold levels of different pests 
vary according to the sariety? 

Wightmian: Almost certainly, it is important that 
when a cultivar is released it should beaccompanied 
by adossier includingan indication of its susceptibil

it,to a range of pests. 

Gridley: Are there arinyindications that resistance to 
insecticides has broken down? 

Cibbons/Wighltman: No, testing in the USA and 
ICR ISAT has not given any indication of this hap
pening. We are aware that hiotypc.i that can counter
act resistarce rrecha nisiscandevelop or mayexist, 
especially ininsects with short lifecycles like aphids 
and thrips. 
Ramnanaiah: We notice that every year one pest is 

ni ima t e n the er one psu 
rore important than the others; could you 

Wightman: This is true for many crops. It is proba

bly because low levels of natural rnortality factors 
allow one pest to increase in numbers early in the 
season or suppress other pests in sonie way. The pest 
that achieves dominance early in the season may 
cause so much damage that tire crop is not a desir
able host for other insects. 
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Effect of Superphosphate Application on the Yield of Groundnut
 

K. V. Ramanaiah, A. D. Malithano, and M. J. Freire* 

Abstract 

Most larmer.s gkrow irotlndut.mn on the coau.tal sand), loam soids ol Mozanihique. These are of low 
.ri'r/tilit.,but asingle hase o / ranldar.tuprphusphat'e (250 kg ha- I)applied preplanting increased 
viehls biy125 200",, ovt'r thu' uttreated. 

Sumirrio 

Efeito da aplica;iio de superfosfato no rendinento do amendoim. Grandh' parte dos camponeses 
t1tiva anti'tl/uo mtt.'Si/os 1mi o-aret'noas da zaona costeira(i' Afo'amhnique. Estes sAlot e baixa 
/('rtilidt/cptus a1PR/atpltu /' upal doisc simpl/t.sde supi'rlOs/tto 250 kg ha )antiesd(atsementeira, 

t tlih'tli 0 r,i jtttllum t/t 1251a 21(5 , '/on'' aI nio tijlic(at'o. 

Groundtits hasc been gLt)5.(n in Molanhique for locations during earlier years, but during the crop 

many years. lhe%;re gio\\n hithbpasant year 1984 85 they we-_ conducted oilfive coopera

farmers under ramfIed codition s AuItg the coastal tive tallns. Due to transport problems, harvesting 

belt on inleiti.c light soils. was done Iltwo sites only: Filipe Samuel Magaia 

During the hl is[\, Cooperative Farm and Tseretse Khama Cooperas.t cutLduCLted in the grotund-
nut niprovement pioiect. deficiency syupton, osf tike larn. These have sandy loam soils with low N 

plant nutrients suchit as phusphtaitus. calciuIl, zinc, and P. 

and nitrogen werc rittced ingroundlnut-grtwing 
areas. 

Fertilier trials were cOnd ULtcd on icscarch sta- Treatments 
tions and State Iarns. M herc soil tertltvili as high, 
vary-ing frtnt 0.09 tt 0.141'1 oi total nitrogen and li 1982 there was only one rate ofphosphorusappli

60-175 iP ha 1.As these soils did not represent the cation, 40 kg PO,ha-1. In the year 1984/85 there
 

general lariting conditions,o -arnitri:ls kere con- \%ere four treatments:
 

ductcd on arnter, fields. I he soils of these sites \\ee O-Control no fertilizer was applied;
 

sandyloln \with pH rangintifrom O.t; to 7.2. anl los FI -40 kg PO, ha I=single superphosphate 250 kg;
 

fertility (nitrolgen and phosphoruis lo\ ,and potas- F2-80 kg I,() ha 1:sin'le superphosphate 500 kg;
 
sium statu,, meditim to high). 13- 120 kg P,)0 ha- single superphosphate 750 kg.
 

[he objective %ast, determine the el feet of phos- Phosphorus was applied in the lorm of granular 
phatic lertilizers (- :i(-e tfgroundnut \with a P2O0), by broadcastyields single superl, hosphate (16-I8(K'j 
possibility ol i nt11ending them for rainfcd ing dturing final preparation of the land with hand 
groundnut. hoes. During this operation the farmers tried to 

incorporate the fertilizer as deep as possible. A local 
groundnut cultivar, Bebiano Branco, was grown as a 

Materials and Methods pure crop under rainfed conditions. All other cultu
ral practices such as weeding, harvesting, etc., were 

These on-larn trials had been cartried out inmany done as practised by the farmers. 
' 


. !;t~ Ntolldilne. C"] ip N ~ ¢I'2* {.%C~t N. [t tlD,,~ttllg lr~lll..[ ll .[ hdardo 57 I aII 

I(tRISAT I tactui,ili,'ii.[( itop,,iRcw.t',1I ritlutIc, ho'lit Sctii-Arid "lopics''). '7Proccedings uI'the Sccotid Regional Groundr ti 
Worksip itt Stmthcrt SirL. 10 14 ich Ist. tHartrc. /nhahc Pal ichcij. AT' 50i2324. India I(RISAT. 
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At the time of harvesting, air-dry fresh masses The effect of application of superphosphate waswere recorded and samples were collected for toois- mainlyseen on tie pod siue, pod filling, and pod
ture determination. Hosc\vei, moisture determina- number per plant.
tions could not be made because of rats, so pod

yields were 
not corrected to a standard percentage. ,,Conclusion
 

Results 
 1he effect of fertili,ers was conspicuous on farmers' 
fields, which are sandy loam in texture. The applica-I lie yield data of these triais are presented in Tables tion of 250 kg ha I of single superphosphate isI and 2. The results indicate a positive effect of recommended for groundnuts in the areas wheresuperphosphate application tle yields of phosphorus deficiency is noted, especially on sandy,on 


groundnut. 
 loans. 
lhis wkork on farmers' fields influenced the link

age between tthe Iacuhy and farniers and formed thebeginning of it future extension program. 

Table i. Effect of application of 40 kg P2(O ha' to sand*

loam soils on the pod Nields of groundrnut, Bebiano Branco,
 
Moia,hique, 1982. Acknowledgements
 
IcYield (kg ha The research work presented in this paper isa part of 
(ks P.,(), ha Site I Site 2 research conducted inproject financed the groundnut improvementbv the (Iniversidade Eduardo 

968 949 and4(-
0 

kg Mondlane I nternatiional l)evelopment2920 2 23) Research Centre. Canada, to Mhom we are grateful. 

Fable 2. Effect of superphosphate (n pod ield of groundnut at Itso sites on sandi loam soil, Molambique, 1984/85. 

Superptoshate Increase 
applied Pod yields oser the10- 101 I reatment (kg ha (kg ha-1 ) control ('I 

tlihpe Samuel Magaia 
(ooperatie I-arm F0 (-C iroil: no ez 707leti,er 

Ft 2510 884 25 
F2 500 1060 50 
F3 1414 100 

I seretse Khina 
Cooperatis.e IFarm Ft0 Contrml: no fermi tier 1060 

F 1 250 1767 66 
F2 500 I 767 66
F3 750 2 121 100 
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Groundnut/Maize Intercropping in Mozambique 

K. V. Ramanaiah, A. D.Malithano, and M. J. Freire* 

Abstract 

In Aozambiqw. crotidbiut is usual/l int'r roppdi hil cassava, fmaize, beans, sorghum, etc., 
depen'nding ittoit ucalit i and s a.on . Some c'omnbinations ha t'tdvalta 's d(ritg drumght 'ear.i.t/ie 

T/t tild i,as conductld im a rc'siarc/tttio tnd ond irtners fields to c/c fcrmine the best 
,'c'lri o/pltltcllai,i iioai-:c in'tctrccatc ll'rOps, and to coalarc the results ocl ined on researc'h 

i/It(1/1c'so/f l lrtnitlta iolA a 11 lilitl l r 'i ccclditio .s. 

Sum'Jrio 

Consociaqio amendoirn/milho em .Moqambique. Ei*iAlo;i'ainhiqu,, 0 atnndoin c Krahne'nte 
('011NOCi thlcl i tlandiocca. fic e'/l'nti local 4, (hi .Algluplasill ?I millo, Iriio.sorgo, . ()(/ti e.stuc& 

ctlP!/ull 'i~c'A il lci' .Nt'll l l l ,O c/liill ft, iliOA i'tiiki'ill. A'ci. 

l t/ic[cctd o/Ic'ontc/uido milll 'Afitlo c'.xpc'rinincal ' ns cam')o.v do. agricultcores, para 
d'ft'rolil"ar a ncI/c rly'o'c i' triii/ ci ,c'flniclif'ira t 

ictcttjilloc' 'otilhco I'st-rt c' i,/iin 'i/doi ;Iparlrcotnparar 

OA ic/io5lithatito\ l.r(c'5 itnentais. comn l nIo)con/if'Ii( s (t' cultii'o./ esfc '.' ati/ ts tti 

Materials and Methods nut seed per hole, as ispractised by the local 
M farmers(T1). 

Research Station • Line planting: spacing in maize---90 , 90 cm 
using three seeds per hole; spacing in 

[he experiments "ere conducted at the Agronomy groundout -one line of groundnut between two 
Facultv larm (Utiersidade Eduardo Mondlane) lines of maize with 10 cm between holes, one seed
 
during the first year, 1983, 84, and at the State Farm per hole (T2).
 
(25 Jun) at Boane n Maputo Province during 0 Line planting: spacing in maize-90 30cm, one
 
1984 85. [he soils are sandy loams with medium seed per hole; spacing in groundnut-one line of
 
levels of soii fertility and los levels of organic mat- groundnut between two lines of maize and 10 cm
 
ter. The sites had little slope; planting was across the between plants in the line, one seed per hole(T3).
 
slope to prevent erosion. Local varieties of ground- * Line planting: spacing in maize-135 x 30 cm,
 
nut (Bebiano Branco) anJ mai.,e were planted. The one seed per hole; spacing in groundnut-two
 
experiment was cor.ucted under unfertilized, lines of groundnut between two lines of maize
 
rairiled conditions. Planting was in Sepand harvest- with a spacing of 45 10 cm, one seed per hole
 
ing was in Jan. the results of the following treat- (14).
 
ments are shown in Table I. 0 Line planting: groundnut + maize: spacing in
 

maize--180 ,30 cm, one seed per hole; spacing in 
groundnut--three lines of groundnut between 

Treatments two lines of maize with a spacing of 45 , 10 cm, 
one seed per hole (T5). 

0 Maize and groundnut planted in a zig-zag 0 Sole crop of maize planted in a zig-zag fashion: 
fashion: three maize seeds per hole; one ground- three seeds per hole, as practised by farmers (T6). 

* Research Scientists, Faculty if Agronomrn', tircersicdade Eduardo Mondlane, 'P257, SIaputo, Mocatnbique. 

ICRISAT (international Crops Institute ihe Tropics). Regional GroundnutResearch foi Semi-Arid 1987. Prceedings of the Second 
Workshop for Southern Africa. I0 14Feb I986. larare, -imbabwe. Patancheru. A.P 502 324. India: ICRISAT. 
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'Fable I. Yield of groundnut and maize (kg ha-i) in Research Station trials, Mozambique, 1983/84 and 1984/85. 

1983 84 1984 85 Mean 
I reatment Groundut Nlaiie (irundnut Maize Groundnii Maize 
I I raditional 631 25 253 153 942 8912 Li antng 590 67 I 097 245 844 15613 1.,,,.. planting 598 85 838 472 718 27914 line plntIng 693 84 I 054 228 875 156I5 Line planting 1 133 84 136(0 144 1247 11416 	 Sole maize traditional - 399 679  539 
I7 Sole maic 48? 686 58518 Sole maize 485 731
19 Sole naiie line planting 	 608 

- 644 - 824 11(0 Sol r.utndnIut line planting 	
734 

1 177  1673  1425 -III Sole groundnut zjg-z'ag 892 I 556 1224112 Sole grotidLnut zig-Iag 593 I294 - 944 

Fable 2. Yields of groundnut and maize (kg ha") in farmers' field trials, Mozanbique, 198./85. 

SoleSoie 	 Intercrop-S Sole
Iharmer groundnut Groundnut Maize maize 

el'imina Nkamlha I 071 476 357 833Matilde Jo,,cla 385 115 462 885Arininda Magaia 885 265 354 364Painieia Langa 654 	 407 174 465lainhaue Mptunie I F76 	 1010 791 837eIliIviU l'aulo lenihe 833 	 611 878 500Rachel Matola 531 531 88 337 
,Mean 890.7 487.9 443.4 631.6 
S "I-185.7 

!107.4 ±111.7 ±82.1 

* 	 Sole crop of maize planted in a zig-zag ltshion: the field-station experiments. The results are shown 
one seed per hole, but with the same plant density in Fable 2. 
as in 16( 17).

* 	 Line planting inai/c: spacing ol90 , 90 cin, three 0 Groundiut and maize planted in 	 a zig-zagseeds per hole ( I1) fashion (control): three maize seeds per hole and" Line planting mai,,c: spirig,91) 30 cm, oneseed one groundnut seed per hole, is practised by 
per hole (19). farmers (°i).

* 	 Iine planting grmindinut: spacing 45 II)cm, one 0 Sole crop of maize planted in a zig-zag fashion:
,eed pet- hole (1 10). three tnaize seeds per holeas practised by farmers

* 	 Sole crop of gtoutudnu 'plarted in a zig-zag (1T2).
fashiot: same platil density as in 	 110 (III . Sole crop of groundnut planted in a zig-zago 	 Sole crop of grotidnut planted in at zig-zag fashion: one seed per holeaspractised by farmers 
lashion: hall the seed rate oIf 110 (T12). (13). 

On-farm Trials Locations 

I he following threc ticatments were selected for These on-farm trials were conducted on farmers'testing on farners' fields on the basis of the results of fields in the green-belt zone surrounding Maputo. 
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Soils are sandy loams, with light texture, good 
drainage, and medium soil fertility and organic mat-
ter content. The experiments were conducted by the 
farmers themselhes ex':ept for the assessment of 
treatment effects, which were measured by field 
technicians. 

The local variety of groundnut (Bebiano Branco) 
and a local mixture o!miee were planted. Fertiliz-
Cis were not added. [he area Iial plots variedifl 


from 200 to 5000 riP [he area harvested varied from 
50 to 150 m. Air-dried, fresh skeights were recorded 
at the time of 'arFiscst. 

lhe dates of plinting a rid harvcstiog serc not the 
same inall cases, but all the trials were coridicted 
during the same season (Aug 1984 to Jan 1985). All 
the cultutral practiccs toll scd i tihe ttials are the 
same as those utrA: lsCd hsythe h11liCs All the treat
ments ileitioiicd ahose moe piaclised by the ftrers 
except I lie t,lcciop of mai/C In this case, Iantlers 
usua!ll\ pait otler c ops at first %kccdltng. 

Results 


Research Station Trials 

[he ih of,eldtnai'c \.its when intergreatly reLdOces 
cropped \%ith groundnut ( Fable I ).I ioraplanting 
facilitated casier oceding thai the /ig-lag pattern. 
line plantimg took ilote iabtor than the zig-zag 
nulthed at the time oflsotug. I his is serv important 
for the artiner is lic hls to pianit ast much area as 

possible to capture the isailahlc mloistulre before it 
escapes trom the ground. [isiv placts where rats 
and bird, are a pihlmi hn' planting ssas disads'an
iCiPcou hs he, can Casily pIlk up seeds if the.beauiluC 
arc ill a i te 

On-farm Trials 

l)ifficulties in achieving statidard moisture contents 
resulted in the onissioti ol some data. -he results 
(Tble2) reflect the sariahle nature ol each farn and 
the noti-tunitornl rainfall patterti. 

In general, ioercr,upping grountdii nwth maize is 
not adsaltagvous. I he viiaie crop, when associated 
\sitlh,'roiti, lt, as. shor: It licight, pale yellow il 
follage colour(nitroetn deliciency) aid \sas infected 
with ,tenl horers. 

Many of helcooperating tarincis were of tIme 
opinion that it is better to select crops like cassava, 
sorghum, and beans rather than maize. Similarly. 

these farmers are now of the opinion that maize 
should be grown as asole crop or intercropped with 
bcans. 

Conclusion 

lntercropping of groundnut with maize is not always 
advantageous, especially in a dr., year. Maiie suffers 
if it is intercropped with groundnut. 

Although farmers are convinced by the results, 
some still intercrop groundinut with maize because 
they need both mai/c and groundnut for consump
tion. It sufficient land isavailable theyprefer togtow 
groundnut as a sole crop. but maize is always grown 
with some other crop such as bearns, cassava, etc. 

Acknowledgements 

Ilheresearch ssork presented in this paper is a part of 
resca ich done intihe progrtridnut improvement 
jct finaticed h,Ohe [niscrsidade Eduaido Mond
lane and the Iternaiona! )c\eloptrent Research 
Centre. ('anada. to shonn \%care grateful. 

121 



Discussion on Mozambiqiie Papers
 

Tarimo: Did Dr Ramanaiah have control plots for 
the maize/groundnut intercrop? Did he observe sim-
ilar symptoms? 

Ramanaiah: Yes, similar symptoms were observedin a : Yots hp , smilar itr eret osedent-
in ~Ll plots. Our Biochemistry Department is identi-
fying the of tile leaves in the maitecausecropsteamyellow 
crops. 

Bock: Does maize, in cowpea- maize intercrops, 
show 'deficiency' symptoms similar to those 
observed in groundnut/ maize intercrops? 

Rarnanaith: lhesc severe symptoms (lid not occur 
in the cowpea, maize intercrops. 

Kann~iyan: In what way did the disease spectrum 
chane i thecarytola-e plntigs?55437 

lamanaiah: l.ate-planted ground nuts art- mote 
susceptible to rosette. 

Doto: I should like to commend the Mozambique 
team for their work aimed at boosting groundnut 
production. [he teani is small, the facilities are res-
tricted, but s;till they have managed to make head
way. I should like to make the following 
observations: 

* 	 The team should seek ways of 'improving the 
infrastructures' needed to facilitate research, for 
example, the provision of a well-equipped labo
ratory wotild greatly enhance reseaicb produc
tivity.There may be a need to broaden the research 

by nva n of aniaggressive training and 
recruitment program. 

* 	 Fle team could benefit from more frequent visits 
by various crop specialists. For example, vi:,ts by 
ICRISAlF scientists to offer on-the-spot advice 

on various biological problems related to
 
groundnut production and research. 

Gibbons: Were the cultivars 69-101, 12, and53(wihasmptefrmWAfc)yed RMFP 
(which was imported from W. Africa) yield

tested before being multiplied for distribution to 

farmers?
 
Ramanaiah: No. There was little coordination
 

between research and extension (seed) people in this
 
matter. There were no data on their yield potential
 
before they were multiplied.
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Constraints to Groundnut Production and Research
 
Priorities for Communal Areas in Zimbabwe
 

S. Dendere* 

Abstract 

The hulk at t/i' .gi'mithuidtcrop it.n /iMbahwe i.s growin and consumed hY tin coinnunal f/rnmers,
althoui,/h ctmcicia ilarnr.vprodcct, mo. t II the nuts present/' rrceived hi the Grain Marketing
BIrd. Ii'/c lIs t,,'c( a /eclimu' .i ,,rcctihcnutprthctionas a result a/ droug/ht, seed unavailahility,
pool pri t', //I,/ tit, loll priciril i that i'groctu it.s are given in cropping ,nthe 's.ttn.
 

Rc i (',rA / it' i viu, MlIS o/
h it II l tI/ ig'c'.rounihniits in the cropping si'stem tIJ et'ouragin 
Iar-a'lr.ic,It a)p /'ac itiricitllIV and e.ta/li/sh gooI plant i oplations to overcome disca.w prohlem 
aidi iltioaV) vict1, I di.s, witit/ unitii ve.s' a! wed a aila/bliti'and iniproi'eiiprices.u ('.Sd 

SlimArio 

.iniitaioes na produqIio de anendoini e prioridades pare a investiga~io nas Areas comunais. Emhora 

.s agt'ii tllcorces ciner iis pro aiic a ,naicor parte cio amendohn presentemente recebidao pel
('oll.w li d' mcricialicaIot c/ I r a main,' liart" dIc am'ndhcim n i Z bwe v praduzido e( (I ,ic.s 
anri lciii p /conagris ctc ''V coi;-itnai. ITi ni-se regista/c il dclinio na prod(-aio k amnendlajn
COMOi, c(I. t'.it/lcic/c/ic /i' 'itt pri-o'as c,a icau r,)ri'idice ti' ) kicc ti liamend hnr) di c 'aic( hairc 

iicc AILi. lit do ( itlil o. 

Iccl'a c l Ic 11itIn cVi ls c 'cIa /ccc(1 I'PIC//Ilorti l'ito 0.c i l)') ,Iai'cia uo t It'lldoili n(o ai. t'ii (it' ciltivo,
I'll( t'rdl]ltlhoo\ ai:1. l' lorc.N plll'l 0t (1141CIj tl t11ariceitc.s h10.%icosv c pare o 't ,to(It~zlbhotCI O n% 

pcit/pida ,i c/c'p/ah ,ii. tii vita i ct'-wccr Icprohi'ia ta.s docnii' I, ci /ilhorar,c. rentdiients,I" 
I/i 'cli%( id')pifr /c'/ltchi t d",clcihi/it/cl 'lt' / 'I t t' .I ' atllt ctl[ / o pI''.c. 

(irotlrd nuts arC gOW1u in Zimbabwe by both corn- declined after 1976, expiessos looked for alterna
nercial and cammuanal Iinrmci'rs but the latter ihave five crops such as cottonseed and soybean, and the
dominated prod uci01,i accounting for over 90ci' of oil market for groundnuts is now of no significance.
the crop sold to the (irain Marketing Board (GMB) E-arly records indicate that groundnuts used to be 
up to 1976 ()ilsceds liandbook 1981 ( ro und nuts one of the major crops in the communal areas. 
constitute ai important part of tle staple diet as a Because of its uses in confectionery, mainly for
protein solce for rural d kelleis iic the following expo,-t, and as a vegetable oil source, the groundnut
forms' re'ish, rocasted nut., peanut butter, boiled producer price has been substantially increased 
fresh nuts, or mixed \ith li,'e ( Imutakura). Vith recently.
the establishment at ;il e'pressor industries, tile According to Agritex estimates for the period
demand for groundnuts increased, and production 1977-1985. the area put to maize increased by 66%
also increased, pros icing communal farmers with while that for groundnuts decreased by 5I% Maize 
additi onal income, thus conti ibuting significantly to production during the same period increased by44%
the ,conomy of this sector. But as production compared to a decrease of 45% for groundnuts. 

[SR Agc omm ,. Dcl,rincnt ci Rc cr,:i an Spcclh t %ie,'. Aproonl , Ins t itui e. 1.0 tlox 8 0li0.('ausea, . iarare, Zircbahwe. 

('R ISAT tractn. t IIna t I ,' RcCcI ,,j Inlu:u tIc lir ic Setmi-Arid ]'ro.rcs). 197. Proceedings, (' the Secorcd Regional C'roundnu 
Workhopi 101 Scri IccriAllt Ii11 1986.IIh- rre.u . ire, tm hat \.h Pila.whcru. AP. 51i 324. India: RISAI'. 
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Yield per hiectaie incielocki h.\ 51 1w nme \I tite it F4 actors Limiting Production 
Ia iI:ii\ 91 till- L~L I~iIis lile ltic c In 

Ill.(~lnliI i IIil( n i the III S eed Q ua lity, and S oilldtI ;lc II I (IM Fertility 

OnII I I, 111l11m city,Li IIIi IIi,-lI Im i Problem s diep; I OllterS 

I I-1) I id 10 hK I 'mi Ill, di I\1iind (I p Ii , A'OH- ililMeSt IMIOI lc CLIIOI~tl ii l.l local sites. dld Lstt~i. 
lilICIt- l '11) c 'iiIIIIIfI LI~lI s Ies'I 11I\ \l II I d- III IL'L.icial. tile slrIl ecO iteliteci seed] has beenli 
hicLildI ')NLL) I lie \liI !! \ L(11, IMi C' 11, !ikl : I ~cI ill LLIILIIiliLal mll foi III iI i IILL l IncIilie 

eL ii pLII IkIII 11(mtiL 'III 'I i I-1.,0 ke III tile \eIleI:hiLril iL11,1ci I lIpL'raiIlll I dtl 
Ii hii~lI s iet-S ,LeILIIlL InH,11 )Lu L'. i llicls pI;tilt 111'\tjiiIli! LULL li ti hulid ' Lml-

Jt.p i ip IWIlIj)1, 10' I'\ .iiil II I- ls Illi CILLILI MII f~ S 11(1it Ii Of itli, ,ceTi(I cliCllIih-
COIi'I S iIl L I Ali'1 11 dro li ii II I l iii t pl o filed tonI o ilipC)'' sI.l ii 

f!i1'Iil III(,L I \ 1;iiii: 0 !1 (,IN i S ts urIIeud in eXpII Ienh~lt owie h\ uel01101'I lt, 

OWI I Nil le CileC ,iin ( I I inllPI 1 11in '14 ire Ilislt tle. \1IllLstI\ Of! \,,I Inlltil C. to Iim estiC~lt tile 
H IdI iil ,,'I Ol I ! !IIII; al I)[ Iltd 

I l I I dc 1W[I ILl ILl HIg I Lll I\ts 11isLl I : e L.O 

ri pIit I ni effeIIct Of Itse d unLeeC uild en i n ,till!d fihe 
1(1Ill e ftuIllI ,11 IM I iIieHt! Ie ,I s [Illii 

' IC :1 10 1 11 111 T.L 1 :1 CSI OCf. cii, J d0 Lm L i , 40( 1r I I mmI I. dI,\ It: I100 \ 

ICI 1 C~ Hit,Ii,Sli s 

Su id Wits 
i1i'1i h i IIieLnuc \tioLLi. FI (m- (:ft bihdd L I el itled seed \ ;i IletIcs leiiii 

fL1ili~:i; L Il.' l I I I I IItLeld i Il l I JI Ietil 1 I1111 \;; Jii ICIdi~iIlt e IC~sI OtI els;I l euili late 
Li eIIl lLL lic\I' IlL 1. lll I andL~ cil~ltikiIe hle ,Ilml dhIL . Miet iiIIs uL IIO HOMII rLiItd 

ii ''I i I ,11 1H li'1LL Of l''ii 1.\1 ite'lld lllp \ AIIT) ifi hilt (Li ~ft Ceellhi ill,C'l isiiiuiI 
CIi11 tJ 111 I'~~ Of, i\ltd JlL)I\V hCL'i \ilu) s l~ll~ I ti e sui.I I\iiIIdC 

10ILI~ h l ie[tue.~I'~ii ijsho h ablei~LLisIli\h 

il , I! 11'.Il -11,1111 :.)Il IlldUAI Ci II 1111 e LL LtInu Ite ;1 NCu 11cldItl 1, I"1 h L C i (l~i I /I is 1 C l 

ktluu(' ~ ~ ~ ~ uil ~ ~ ~ ~ c i 

fillO fijriurs rLIIIIOtIII%IIll 11 I)IA101S11;\ eX3ISI 

~ ~ ~ cuud~II~ri(1r1)'lI~u~~I)(\I~ ntlulol nitictll L itLLLiC10 .11 llLAlis dgut! 

l. S lSCill II ~nsI lielI sin)' 1 s hi M1 l l 

I'' >ILL1 III Sd ii I .I iipil pill" S', Ii 11 11C1pIneelOItl1 IiecH iC I t111cl(Lided 

1,lno r 
Nrnes 

) cm 
'Sa e 

in 
1972 

n 
198,4 

smal scale5 c3S455r 
ALba 

lII/it III 01]1,1is. it l I Im eil II I iuLI lLI lii lit~s, anud 

Im ],title [IISl1111 llrultelLI- Il~ iL o52 IpIj 
li 

ki 
. 

551)1 II 1CNt 

21 
4tn ; ,1 Ilk ~ 9' 

es11 W11 

ell ie. 

lt 1 
III 

CItlLe l)tlild;t'\r Ip 
4B0111 lelffll, 

n, toi Illui g aend 

C~pieitil il lc ilte 
l~1, 4 II S57() 35.0S f 1 - I ILM illee Iuntil L III I C~c.sglu I I( . tlI ael ntions 

15' 11i)_, 3I2I21o 1 N -t -, ILCl'11uinig \ 1~(iieh i ill dH ill sI[so IIll. Ihe 954 ei 

'is I5 I 5 I~ 3ntil( ""IL e sil l-plpp : l I t.ll let ISs e ~Illiii lildt 
Ieh 0 S" "0911 S1 982 32 "IL" iLlci~t odu iis i tl ILl.~ ini~lo 1) n lli 

.h 0 <'0 1343s s-120 3iI ! RCS iiltlp N io l lttieI atlitidp11fllli t Idll Io s lificbeel 
II S, l 4 1 f 0 1_ 1)29, clleela I I tII9S14lcit l appli cathltth l oti onI~I i 

I ~ u 9M S 'I S6 296 (1 1)~L ()bl)I.eL LIitdt~I tC0111L s ISen. I i II 9l 8 51i ; )it) Lt t 
1 " \ 5 - ii, 171 ( -- ie s~0 i o1 it 1 1aIt 111uil oftLhlletuuli LI fS l) 1 11 iiI 

IS i LILIL 4 OIN; I"e1l~II~ ;9li la li. ,lu ldC~tt ag 

I 162 f 04 ,-i ) I )lo p ilicfa ,g i il i s .i l )C21 



Table 2. Pod ,ieldsin groundnut: cutltiar - fertilit. - in NMangvende sites,liming trial Zimlihe, 19H4/85. 

I I ial sitsc 

uLsaiIi e'.h ie Muchiinlike Rot Mukaraklete 

(a) (b) (C) (t) (h) (il) (I) (c) (a) (h) 

atr
 
Valencia 2824 2705 20Q7 1534 I 399 2 (0) 1.10S I 371) 2T; ).3 1265
 
Igret 176 2 2666164 17 1315 2 228 i08 1403 869 667 203
-


Mecan 2 295 2686 2 13o1 (355 1356 2 1064 I 508 391 1-072 825 123.1 

SI1: i233.i 105 '25 1 1120.0 t105.3 !142.5 ,54.4 70.3 '86.83± 07). t-178.2 

I c tli aIion
 
('onirol (fine) 2496 2 721 ( 955 1474 1387 2 1,8 1505 1390 1 (74 921 I367
 
200 kg S ha o 1905 2 554 2 172 I 146 1217 1999 1241 (2:14 948 32 977
 
200 kg S8 ha 2485 2781 2265 I446 145 2324 1717 1528 I 194 933 1358
 

S- f782 t923 ,82.s :84.4 *717 ! 74.8 105.9 -58.9 ± 8 ±45.2 ±71.7 

1limng
 

owIolf (none) 2237 2657 20"t 1I382 I 291 2 1(2 1488 1439 10-8 804 I 179
 
600 kg ha i 2 354 2714 2 185 1329 I .116 2 (06 (527 I 343 I 106 816 1289
 

S11 !63.9 !75.3 7J !8(' ' 58 i(' !01.1 !80.5 48.0 ±53.1) ±36.9 t58.5
 

( yp-.u
:
 
2
(Iriitol (n e) 2231 2(1(2 o"t, I 3S2 I 308 2 148 i 186 1390 I 085 799 1131
 

200ok, hit 2359 2730 2 ,, 1329) I -1)4 2 180 (530 1 392 I 059 851 (337
 

S 1) 9 '753 :,7 !68.') 15S. !01. I 86i.5 -t18.9 ±53.1. 36.9o ±58.5 

I h ,,: , uld • :," ' ,2I KJ( '
 

.u c tc ' I' I
 pf, I'.lh I I s, 

lespollse, to the alpplhcato o ot1lic. re allic I ht.s knd being allocated to grotndtits hitsantlland 

gypsuililnd phhoplale Coujldt h+,'hieed ( %Itclcl- Scrioasl\ diminished osen tilelast decade. 

ka:up 1967). (Cspons es to Iri/Obla hac heen insig- It has been found that tillage did not seem to be a 
illac;'l. indicatitng thlltthere ale adeqtatc critical limiting lacto to groonlllt yicds (i)a.hcg 

pop ljilrril of rr ulrall.%occil ing h c lclitthat are and Anri 1)64 ),a,.J althoiugh the soils in theirstucl. 

clftctie. nmight halsc been dillerent. this prosides i back-
Ihe rCCiIlch Celtoln shMl C CCIoctlIate oil iln\esti- giotntid fhr investigating the elfects of sariots tillage 

g)atillg iespoli1C to ll .21c its.,Mlli. - lll,,i golititdlltlf ontoslipiU+ psUIll it Of S iclds. Planting directly 

sulphor tithe th1acAlcnill tIoder lnmlrgillll rainlall \\itl t-phIOgled land IlsitIg : plater title tuihi 

cutlditiotis. I he1o 171, ill which stIIch nutrientls ilcreasc the proportiot ol early-plated groulidnot 
should best be applied Mntd their hcaring or illlac- lield: ill the collirtlllial illels. Redutced tillage is 

lion \,ith p11 cohii pleselit a hreaktIrOtlgh ill associated s'\itlh hcas'v weed inlestationt and 
gronidrit rilition and itsitidirect elfects oti dis- increased crosion, bot sin e herbicides are now 
eases and pests. ittcluded ittie mai/e package front AIC.itis hoped 

that Iah1 \will be released fo gronttd tnlt weedittg, 

P)lantiig Date \shich tetds to hase loss priirity. 

(he grioutdnut ciietprise hts relati\e(\ less ittipor
tahioe ill the larliltg systeilI because itis considered it Fest and Disease Problems 
womatis crop. I1his iesults in delayed planting 

because picfcrence is gicin to other crops such is Grounditt rosette. mi\iral disease, is of ccononlic 
mai/c, ott shich the scaie draught power is used. importance itt the coinmuntal areas. Rosette disease 
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can be controlled by good husbandry practices 
including early planting, high plant-population, aad 
adequate soil liertilitv. Ihese do not Usua lIV occur in 
the communal areas because of the small aioolu.'t of 
poor quality seed that is planted, resulting in Ilow
population-stands. [hus the disease is likely to 
persist. 

('ercospora leaf spot, a scrious leatdiscas'- (Cole 
1981 ), isalso of econonic importance inl tie conlmU-
nal areas because it resilts itpremature Icr1loss,
and thus increased poii rot and poor shelling per-
cent. ('ercospora leal spot often appears tch ear-
licr on a crop that is nt growing .igorousy, thereb' 
exacebating the sitian w. Web blotch can he of 
signilicance in comimunal ar'eas \with reasonable 
rainftil but unlike commercial areas, its plCsCncC is 
for noting only. 

[flective contlol oI IcafdisCase', usi:rg fungicides
has been poslli c on) ca rly-pla lited cr ops or thiose 
receiving supplcnicrrtarv tirigatiort ((ole 1981).
Sprv'ing results inlcAf retention, and in crops 
gro, n under conditilms of lmrting tooist thisrue. 
will increasC strHss atid possibly lCad tO yild redLuc-
tion. [rio this reas ,nspraying omi -(fra arid crop has 
not been generall tccointnded. 

Ihc effect oflnemlitodcs orngroundrlirs has lot 
yet been conchsixcl, cstablishcd. I licma rkLd 
response to utigationi at the Makoholi Ixpcrinient 
Station did not Seen to be due to ncnmlod control. 
More controlled experiments arn'needed to deter-
mi ne theil real eflects. 

S.V'/otl,m rolrslo is o!sporadic and patchy occur-
rence i sandy comnunl area soils.tile 


Labor Bottlenecks 

Groundnuts are a laboF intensive crop and farmers 
in the communal areas cannot afford to hire casual 
labor, so this has also become aconstraint for plant-
ing, weeding, and harvesting. It is particularly
serious at harvesting when there are heavy losses of 

kernels due to sprouting and pod rots. If lifting 

occurs after the rains have stopped, it becomes diffi-

cult to get all the pods out of tire dry ground. 


In an attempt to make the crop attractive to 
farmers, serious consideration has to be given to the 
development and use of labor-saving implements for 
critical operations as a means of enhancing net 
returns to labor. Specifically, the expected benefits
of this research strategy would be: 
1.The lowering of labor requirements per 

operation; 

2. Quicker and more timely completion ofkevoper
ations; and 

3. 	Increased cash return-, to labor per groundnut 
enterprise and lamily net cash income. 

For example, the use of a planter will ensure 
uniform placement of leitilieF relative to the seed. 
le grouidnut lifter will ensure more timely lifting

of grounduts, thus reducing pod rot and the leaving 
of pods in the soil when the soil dries out. An exact
criterion of maturity is essential if maximum yields 
arc to be realized. Ihis should be facilitated by train
ing extension workers to ComLimunicale the correct 
infornatio'i to 1ie peasant larmers. 

Price StU lure 

lie poor price struct urc forgroundnuts has played a 
notable role in tre decline of production. The pro
duceF prices have not been sufficiently attractive. 
:ron 1978-1984, groundnut prices increased only

bY 1i Ifroul ZS 387 to ZS 450, compared to maize 
164(, sorghum 87f%, cotton 73(', and soybean 
105(1. It t oul seem that communal farmers are 
rational; they hase opted out of grounidnuts in favor 
of other, more profitable crops. 

le gocinienIt has now increased the producer 
prices by nearly 6li (froto ZS 500 to ZS 750) for the 
1985 86 growing season because of deficits in pre
,ious Nears. The response fron both commercial 
ard communal armlers at this Jtncture seems posi
tive. and delivery estimates are high as indicated by 
the area allocated to groundrnts. With the increase 
in the cost of inputs for production, producer prices
must be adjusted accordingly for sustained 
prod uction. 

(oiclusion 

Although tine five limiting factors discussed stem 
from various sources in the physiobiological and 
socioeconomic environment in which the communal 
area farmers operate, the combirned effect of these 
factors has been detrimental to groundnuts. 

Improvements 

Research aimed at developing component technol
ogy and improved systems for groundnut produc
tion is imperative. Developments in any of the cited 
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research areas could offer the communai farmers a 
valuable crop alternative, both in terms of food 
quality/ security as well as cash income. 
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Groundnut Complementary Crop in the Irrigated Areas 

of the Great Rift Valley of Ethiopia 

\ebio \ohlemariam, Bulcha \\ovCssa, and Adilgna \Vakjira* 

Abstract 

.Si.h','co Lrounallu/Iivw.s i /.\ rachis Iipogtiea .y hypogaca and A rachis hypogaca s.Vp fastigia Ia 
vcrc WCAI'd lot/ i-Nl oil ,1 I rpi.so[s ,iu,/ .oils o/ the ,tidiile .I I/I of,/Ill ,nl/t (' st//uii/lt !te 

(;v6:etRitI oli /or thr,' ,,'Mal... lov /OO, ON52. al /il't3. 

.lllololt., aI h' l. ltito tclll'v sh '/owv'd promi.sing perlilr-IlW ( 111111tl lo/ldcr (U N( '4Y\ an~d h~ori.q 

7 
itI(III C. I/it ' , ,IIll!1 ih/ l o .s 70/(j tlI r N( 4. . ,n kg ha 


/illr:IIdolr ti,' , , /lr/ulli.ypan. heip lu~vh ic/ 


b 1- 3 tla' A 7(i )00 Ifor //oris/)an. Ilt 
/ v /,C.sith/ I hing. is car/i maltring and hais t re'lativel" 

'otr!i, r qll/c' -I 1,1rr1,1 tltat[ i, //kau vr'r R.scaz(ut/ ( "ilh' s/uloi'/ i/lta a iwatering intervalol 

ittA j, il t' P I Ill i/t ' (itl / I!/d.' I-'.i C1h' .1iflhlI! li) 


/ Iv. mildi /al holled tit, noN, a/ . - irri,'attion a. nwc
nl/it Criti/ca1 /rpn llt' was .iron peak 
ltoil .! it 11) /1( dct c/pmew, t.c-50rto 9)0 tlin li-mtllwnt, 

Sumario 

Alliendoini conlo cititura counplenentar has alreas de regadio do Grande Rift Valley na Efi6pia. 
) ' i/f, tit' ic lis h\pogacl .o hvpoga-.c A aclhnI \ .'it (ldllllt' Ar'jn, li&hpog cI 

i:l l /Ct iit/l (/71i ' lI~t!, f'lrit,r o nio ' v'lI/i.'ull)O Ih c u/CO v (' 7/l O tcC'U .%o/UP ahl/viais ih 

M101c .htI / l, (u',llhh' /iltI i/rcthoolliC ilt a,'luC.I .la i /oC /Y)\'U. /t9S2 c /,,3. 

/iV h'I M/or4' ,'.['l11hr ', ii,\( -Id ,'t:pl. tlv' ( /i O/1Jli'llt)(Cl Il li/Ikro71 ( 
Mclo )1',1, Ij llt 'piwa 'p n.A ,nIdio o , ' l l I m dc -A /41 u V(" 4X c ,A' -';1/, .':t ip ra l "/ori.v 

t\iIllll'll , , /l; i ' Poll '1'll (, If alloreIllifi Willlo. ithAI IINIl ' t It'll:/ IN ltl,li ) I(.(ioc 

i/hi' 7'pi(t/l ' t l021 A/l , i lJlllti iflp/c iilidu 1. /u ciit' (/14)0l~ Ah' iC'.t!)i/ll,'r '/ . ,'t HUl Jprohl.-h 

AA'lilt'//itl'PI/O AslI (i14'('U. i010 C. A1)// U V) t/, ciht/Ii .A('//I'l'U.Ial 


hi Ethiopia grdid Ut i, grown idly i tv,U I pracice groundnat is rarelyconsidered a major 

admi nt',trltive regio ns. nal'ely Iiarcrae least) and crop that can be relied upon for subsistence. It is 
I'ritrea rI orth).It % U in a tes localities in planted rather as a companion ,rop with other foodalso grN, 

t12 s!11Wi ;tlhd parts, ol thc cUUlI . Flos\- crops as a supplementary source of income. In termsV vtirn i 
IIIr. studi on cr p adapthilit. and ellrotnncc Ol pracnce. the pesan.ts treat grcundnut as ar 

,ho\, that tIc pltcitial of raising the crop in the alternati\c crop to be used only in risk-aversion 
margina! rainall o! the mid- and lowcr-altitudc neastirs brouight about by unforescen weathcrcon
atras il the countr\Y still exists. ditions such as drough. 

* }lc,'I h t IIi 1 . tit \ iMl,I'! I, 'L,'.,h ( )117t'l, p %'t'h\ tv,utk . ii,ctvch ('cnicv. ttox10/ t. I .\iuul~hultlll II',~gc, \tl:Ik,',l' P 1). 

IR IS\ I c l .lI ll 10IN [C'.tN''lch I IN Iit II , Sc Iml-',l tr(Iol'icN) IItoccedmli oi thIic tRIgitnitl (;rountnuI( TIIr h ,I 1,"7 ' Sect)ndil 
i, Soulocot \hica. I0 14 I'ch1986. Ilatic. /mi'.,va c I',,nt hcrt. AT' 512 32.1. h.ii: t(RISAT. 
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Ihc total annual arid area occupied bygroundnut mid- to cnd-Ma, in' the experimental fiekl f Melup to 1980 amounted to l.ss than 50 (iO ha, presum- kawcrer Researth Centter. lhc ro%, spacing u., -d wasably excluding lands ill tritrca. In th. course of the 8(0 ci, and seeds were planted eserv 10 cm ill row.last 15 Nears an estimated 15(Nit) na of land mere lhe experimental design was random~ni/ed hlocksadded (f+AO Production Yinear Hook 109()). Ihis %kithfour replications. [e gross plot si/c was 2i1m2 
insignificant Cxpansion of llld did littlc to alleviate with tle to ottCr rows designited. IS guard rows.the (ill 'shor c,that tle co -ltrvis experiencing The number of cidtilis t~l:. in ire firs.t 2 yearstoda, Ihis siiuaiion is lurther :igiraxated b, tire w\as reduced to i2, based on the1esaluation done onlo\ alcrage lational yild. which rMaitcd belo)\% piesiots seasons \, regardth to .wId aid other600 kg ha . desirable agrononic attributes.None oit tile groulldnltll crop it) [!tlhopia is pres- In order to etisitre niaxiniurn plant growth, irriga(iiItlliider irrimhatioi, but tile potential or grow\ing tion \alter \w ts supplied til 2-wecek intervals fir 126the .lj ulder rir.atiol his been ticionstralted ill days Application ot wtCr \w;aS w itlheld 3 \ecksnutiiletrouis tieit tial" ine ,oI1nk: of the lifigaled %alleys prior to harvesting bill shallo\ irrigation \%ater ofof the couiro r includli lh11V(teat Rif1 \'AiCV. TIC0 approximatelY 50 tri depth \ws applicd a ftew das'sgetrltl pertioTactrC 11id \Icld ohtainCd atcloss tile befole tiprooting plants to tacilitate har,,est. The\Cseaisu ericotura orno c LmoLlt to dsocale the protit- trial waIts carried ottt ii ass \iertisol soil itt the,ibilil\ of 1'ro kI tI e cro;' udeilr Irrigation. tirst year arid light allumial oill III subsequent Years.(F iiufriiut .oll fll Ild IclIs_ en 

il a 
Iuo, fational criop; No lertili/er \was applied.l lt .'OrtpplrIr i usIllI d rowNsst s llracls i1 rIte lie S wad tLndCrtakC the 'll ill ita\is dulling 


h\tr alid rLmddi' POiito (t il' ",,;t,sli Valle., solls' il 1980. 1982, alld 
 1983 itder irr"alion, sup.%kiticti COi1SrtIlUr'. 1l-i Of th (ret1 Ii~l \ al*\ plereited bs ri irilafl of nearl\ 250 rtiti during the 
I'l~tht'rlinoic. n tNsociairit \with
Crops ha iri\ s 

shtil hr '-\clc - t ilg seilsoll.
lltc'il-ritharacterisliCs sucit as
 

sesillt, s healt,[ id cos\ glea. cottl Ire tll
ooilllit 

excellent l taliCrIH a doUiblC-criptiol prigrani. 
 Results and Discussion 

I lie tr hllc rot t ol i *\\srisf V\' Ih'tlls, .i 75( ill2hCesIiOII is chairItctLi 11C bt a lld Irllotluatel (hto tiithrii cullis.anion appears to be successful illh1t1d ClttIAC itl ii ri Ap t StepltCibCr alld is aretas wherc soils are light arid tllpertmtlres Waltll.warlli a rid d r diiritltri ()ellhc it) Nfaich. t lie long- I lit iinani the entire grouridnt Ltisalllion is practeruim ri arittl iliitall usablute! 5of ittirt 01\ hieh tised tilt s:isdy ridges ill the ctastal cla' belt (Winkthe highest tain precr ratislt OcCLIrs ill .1i1k ild ct al. 19N3. li eastCrn llthiopia, icari' the entire.'\uLlust. l)c'eihcr is the coldest itollitl wtlt ittllit clop is Irow I itt light soils including sandy banns ofllaxllilltllli ild ilrlrlilltilltlu tIllllpri if Ii3 ait pool organic irIlel. With proper '.tarn inairagement13 C. respect I\ c I . ll' 1h0 lcst ionttlh is lune with a practices, yields of lip to 300 kg ha I are attainable.riaxlimluril lterle Otrtru3, aStt rirrirlrut1 if Iii tht tidaii a si/Cahle a irtloilt Of tle eSliIlalted 823' C I hs llter t%pe of \Catlhier cmnditiOil idCallh mrillion Ia of land Lnder grounidinut is oil clas soil.mets tIre clitilatlc rlitietrcierii Of ,lri lititii. )espite this, in tle cenill clay phlttiI)uriutg the past few sears ilpressie rcsutihs ha\e 
o1 the Sudan11 

the crop is lifted Ilallnlallv instead of the diggerbeetn obtrlllCd to CIlCOniragt, large-and lediititI- shaker-\windrr\er combine machines quite extei!,'ed falrirlrs ill tie Awkilsh \alle\ to adtrpr gronill- sistels used ill the groundnti belt of North America.nut as, a cotmpleniertaly crop to cotir. [ ie speci litVCntensi\t research work ttill ia\ clay soils in1 thatohectiC oftflie sltud is. therclore, t1inief i sliwirig part of the Sudan showked that the potential podthe fea-ibilitv of gro ing groundnit in the irrigated Yield is oilh 67(0 kg ha I (Islag et\allev of al. 1980).the middle Awish and possibly. iii the At the field of the Research Center \%here tihleIower \tile\. experiment was carried otil for 3 \ears. the soils 
ranged froni a black fiat\ 'e rtisol-tvpe to brownMaterials and Methods soils Whose texture i,,gcncrallY silt tot loan. Ile sieldobtained based ot e-xpcrirnrital plots witih such'soils 

-was 470 kg ha aind 660 kg ha-i, respectively. TheSixteen grituindritt cultiars, .rJhrIri.\ eo, \at' soils of tile Cetter are 11o defhiient/Ini/i'on,'tsI aid ..traclisi hyp of the majorga ,n r.1tarfi.su'iatt\%tere elements, althotl Iiniior eeletments Sitshhias / irt anridplanted for three cOrsecutisC seasons beginriing iron may be licking. The soil is basically alkaline 
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witha pH ranging from 7.7 to8.5. A ,:riesof experi-

ments on soil exhaustion done in tile mid-1970s 

show that there xkre no signilicanrt differences 
P, K. and the 

between fh ditIer: n tetels of N, 

control. 

Groundnut Is known io bea dtought-tolcrant 

crop grown in areas where tie soils are nutrient-poor 

rnry 2-4 months aand effective rainfall is limited to 

can show its maxinunm year. Howeyer, the crop 


potential in an envirorimvit %%here moisture stress is 


rainfall or irigation
by well-distributedovercome 

water. 
s,hore the ten-

W ith tile exception ol the iSA, 


dency is to increase areas under irrigation, most 


on rain to

countries in the seni-arid tropics depend 


arid Suidan, t\s 0 

grow groundnut. However, India 

leading ground nut-producing coutiics in the less-
irriga-have si,eable areas under

developed world, 
atCr is provided

tion. In those countries, irrigation V\ 

to tie plant or as i
sole source of [ioistu-reither as a 

alon!e a quarter f
III tle Sldirlto rain.supplement 

of lard planted to groundnut are
tire 8 million ha 

under irrigation (Ishag ct ,l. 1980 . 

(Groundniut has been reported 1o he drought

rerirrkahle chmracteristics oi
resistant crop with 

on tie rinfluence otlirrigaresilience. But recent x\ork 
moisturetion frequency rr tile Surdan shoscd that 

any stage of plant deceloprlent reducedstress at 
found that wateringyield appreciably. Ishag 11982) 


intcratls sigiiCaritly allectcd Pod yield. 

at MNel ka kerer indicatesI xpertiental eiderce 

with applrcations
thrat a watering intcrai Ifot2 ,seck, 

gase tile maxiiinnll pod yielt. If irrigationof 125 nm
initersals are wide apart 	bin an extra 5) rhin of water 

,yield inrcreai, is possible.
per application is added 

[tie most critical stage for milisture strcs %kas 

llo ,Cring to Pod develop-found t,) be from peak 
to 90 days from sowing. 	Thus ground-

ment, i e., 50 
sensiti\e to wsater deficiency durinir tile 

nut is most 

periods of early pod formation, peg penetration and 

and plotosynthcsis.elongation, pod expansion, 
blc I gives yield informa-which are also reduced. 	 I 

lion for 16 ground n ter Iutiats tested at tIre (enterr. 

ilferent treatmnnts wereYield comparisons of tile 

more or less consistent throughout the last 2 years of 

tile study. loscver, the mean cultivar yield value for 
less than the subsequent years otthe first sear was 

the study by 180 kg ha+ or 28"i1. 
the 198(0 cropping season is

Yield reduction in 
arm hiiis) infcc-

attributed to heavy rust (f 'wcinia 
season as well as

tion that occurred early it tie 

unusual late harvesting of tile crop, which induced 
This affected both

pod sprouting in the ground. 

of 16 groundnut culiivarsTable I. Pod yield (kg ha-') 

tested at Melkawerer Research (enter, Ethiopia. 
Pod yield 

1983 Mean19811 1982(utivar 

) 8 70 766NII 
N(C 2 	 570 630 670 623 

430 710 721) 620NC 343 

683
700 590 760shiulLfiit 

Schwarl 21 	 351) 640 680 556 

580 (I) 811 696
Florispan 

590 566480 630Namhyquarac 563500 30 561P1 314817 

I 298115 390 481 - 435 
,481330 630111315608 
470360 580Pearl 

550 53(1470 57(Inproved Spanish 211 
496
470 500 520


Spanish 191-1 

390 600 
 640 563 

lifirspa 	 488 66(0 59(1 576
PI 250680 5 904554a60111150680 

-
Mexico Valencia 4(8 51 	 455 

567 
Ncrk 

469 621 663Mean 
tS1.0 ±52.6S 1:38.7 

groups of cultivars but dominantly the J.'stigat 

are known to have shorter or n, dor
group, "lhich 
niarcy period. Due to tile heavier-textured soils on 

which tile trial was performed, pod loss at harvest 

also enormous (Henning et al.could hrse been 


1982).
 
highly significanttable I shows that there were 

difference!; between cultivars (P -:0)1 in 1980. 

()v,.ral! the mean cultivar yield far tit'" three seasons 
f 

was 570 kg hia-' 
. The highest cultivar 

m ean yield c 

06(0 kg ha- 1 was obtained during the 1983 cropping 

season, surpassing that of tile previous season by 40 

and :hrat of 1980 by nearly 200 kg ha-'. Yield
kg ha t 

values coniputed from Fable I show that the cultivar 

NC 4X gave the highest mean yield of 77(1 kg la-) 
giving

followed by Florispan 	and Shulanit each 
and 680 kg ha, respectively. In theyields of 70(1 

second and third seasons after 1980, tile cultivar NC 

4X gave t,:cord yields of up to 841 kg hai- , making it 

an undisputed candidate for release arid conse
quently for large-scale production inl the Valley. 

The cultivar NC 4X may have many advantages 

over the others but is equally susceptible to rust and 

In any case both diseases occurred only
!car spots. 

once in the Valley and cannot be considered as lirnit-

It is also generallying factors for production. 


believed that in most cases disease-resistant ground
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nut cult!vars are lower yiding than susceptible cul
. e 1ableone of the Institute of AgrICuthtire Research Stations 

3. Oil content (%) of 16 groundnut cultivars rown 
located in the 	 at .felkasserer Research (enter,east sho, ed 	 Ethiopia.that the modertel, 
disease-tolerant 250680 is by tar a lowet Yea 
the highly susc 'ieldcr than ('ulti~a9ptihlc NC 4X otr Sht'iani cultivars. _. .Among the tk u proups of groundtlit included in 	

1980 1983
NU 4Nthe stud , the .ai /dAIIi1,wta "Cr,. 	 38.8loss )iolders. Ihis NC 343 	 47.3NU 2group 	 36.2cilti\,irs shossd the tentleic 	 40.2 48.2it) flower .Shtiliit 	 49.0and mature eiil., I he, akto 	 38.6ha v il los" I(g)-seed 	 49.2 

mass 	 Schma., 21when compa red with 	 40.4sa hl , 	 51.4'a. %k.hit'htisi-ally 	 Forispanhase large- to nfie(Lm -Sed 	 40.1polls. lable 	 52.1
shows the 	

2 Nanihyquaracagronotnic 	 39.1ch;iracteristic.s 	 50.1of each PI 314817
cultisar 	 42.0.	 52.8 

PI 298115Ihe spanish and talencia trpc edut~ii'a, %hichfall
untder the category ot sa; ,/ouIl'htif,± hase alrihiisxcl,, Pi 315608P)earl

higher oil content (.1able 3r 
According to Seegeler(1983) the oil 	 inproved Spanish 2Bcontent of cultiars in 	 40.4sai hpogeaja 	 S1.5Spanish 191-1sith 38-47r ,, is low~cr than ha t i c ultisars of var 36.7 50.7

,fastigiata.The nortiai range in 	
Tifspan 43.3hc littter subspecies 	 49.0 
Il 250680is 47-50%*(. 	 41.9 49New Mexico Vaenia 39.8 5. 

Table 2. 	Mean shelling percentage, 100-seed mass, and d- . to maturity of 16 groundnut cultivars g.rown ot MelkawererResearch (enter, Ethiopia. 

Shelling , )Cu.t a.r 	 Il(,-seed mass (g). .. 1980 1982 1981 Me, 	
Days to mature

1980 1982 1983 Mean 1980' 1983 Mean 
N(" 4NC 2 71() 67.90(,50 63.40 67 25 68 72 7 1.57025 65 "2 75 68.75NC 143 	 82 75 6.X() 75(8) 71.36 20h) 13574.92 167.572.80 69.50 	 200 162 181.07050 7093H!orispan 	 78 8 6963 7625 74.92 200 15875.5) N6 30 	 179.06_ 6.3 6S 4SSpanish 191-1 	 64(g) 68 I740R 	 6))00 64.0(1 2)66.3 W1 69 48 	 155 177.5NAmhyquarae 	 683 49,85 52 50 55.00 52.45 18573,50 6690 66.54 68 98 	 151 168.0hnproied Spanish 2H 	 /0 (WI 83.38 78.75 87.3s6730 57110 70.0( 	 200 160 180.0,4 80W 56.93Nes. Mei,,co Valencia 	 49.75 55.1() 53.89 18566880 63 80 	 151 168.0- 65.30 44.03 49.38 - 46.7) 175Seh'aari 21 	 - 175.070.(X) 2.90 69.18) C,7 3()1it.span 	 81.05 76.25 77.50 78.2571.50 69.90 6288 	 20W 155 177.5

Shtilami 	 68.09 .1 73 47.88 52.50 47.0 18562.30 6510 6,; 50 65 03 	 152 168.5PI 250680 	 85 08 6.63 72.50 75.40 20066.80 64.10 65.13 65.34 	 161 180.5Ill 31 187 	 55.Sx 51.25 48.75 51.8668.F0 66.80 (R 	 194 134 164.0W',PI 315608 	 65 53 40.A1 40.13 41.256730 	 40.83 19266.80 	 156 174.067(05 90 7031298115 	 81 25  85.98 200.5 
Pearl 

70.80 67.9) 1,9.35 91.20 88.13 	
- 200.5 

- 9.67 200567.50 64() 	 100.575 45 53 52.13 48.83 185Mean 	 185.069.65 66.07 6657 67.28 67.37 63.69 (3.44 65.22 193.88SE 	 157 177.913.5 12.96 t2.84 f2.48 ±5.29 +-2.25 ±1.27 -t1.50
 
Off-season.
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As shown in 'Fable 3 the wide var;ation observed 

in the mean oil yield between tle years 1980 and 1983 

for the same cultivars grown under similar condi-

tions is perhaps due to the technique by which the oil 

out. In the first year ofdetermination "as carried 

stud' the RAF-EC extraction method was used to 

analyse the content of oil in each cultivar, while it 

the 1983 season. Nuclear Magnetic Resonance 

(NMIR) equipment with high precision was used. 

The difference between the nighest and lowest oil-
yielding cultivars i both years is an average 6, (. 

In the case of the nuts produced in middle Awash, 

few cultivars have surpassed the theoretical value of 

50% oil expected from groundnut. The high oil per-

centage recorded at Melkawerer could very well be 

associated with the relative temperature and eleva

tion of tile area at which the study was undertaken. 

Seegeler (1983), using information obtained from 

Baldrati, indicated that higher temperatures seem to 

increase the fat content but lower the protein value 

of ground nut. Groundnut cultivars grown at Keren 

at an elevation of 1300 m resulted in lower oil con

tent than those cultivars grown at Ghinda (lower 

ele ation). A comparative study of some groundnut 

cultisars gross n at different altitudes ranging from 
750 to 1700 i gave similar results. 
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Discussion on Ethiopian Paper
 

-(ibbons: I ln surplised at the dataIn I able 2sho,' 

ing a longigIming season in this area. \Vhat i the 

altitude' 

o,t a: I he altitude is '0i0 111 
m pressie. 

%% 

(;iho nv I e %I itd )1 7 ha ae 
(aib i:IN ;cil,of I -S \ ict i e pr\ C ,particulairV a'luau:. tItthe (IS siLeties. like NC' 4X 

% ', l l dc c d ti ob so lete. P e -oI)., 
,tic no %caindN C 2 

hap', SOtiC Ot II nescr., lairgc-secdcd %.irg ia, r-ilu 
the t .5 cuhl do ,ell ii sour.I aleal 

\Voyes": We ha\c received more germplasm from 

ICRISA Iand are comparing its yield with the best 

of the established culti\ars. 

. cnda: Whv did most o: the varieties listed in 

lahle 2 take longer to m ature in 19M1( than in 1983? 

[-orexample. NC'4X took almost 2t ltths longer tonatl l 90tlilil113
 

Wovia: In 1980, the experiment ,as grown in the 

ofi-season ((ctoher-I'ehrual v)when cooler temper

atures pres.ail. 
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Epidemiology of Foliar Fungal Diseases of Groundnut 
and their Control with Fungicides in the 1984/85 

Season, Malawi' 

C. T. Kisyombe* 

Abstract 

Cercospora arachidicola is an inyportant disease in tit area tl' Maawli where 70% of'the crop is 
prodtu'ed. Puccillid arachidis, a potentiall v 'rious disease, becoimes serious late in the season. 
Icptosph tcrtina cra ssi asca, Ph in a arachidico ;a,and Phacoisariopsis personata also occur on 
groundhiit. /lighrain/all recorded in it, tert'dfavouralhtn vironmetntalconditions19,84 ,85sasonof., 
[or flit rapid i/i 'lo p t of,nemall tIliar /ontg'al diseases and also providled conditions suitahle for 
rio ,rou.s le.stil, oi it/lth.. he applch'alionat l)a'onil 2787 W -75, Kocils 4045, Bravo" 500, 
Ba tcr" 300 E.( *. [ .1grith. ' Itett'r,and Bavitalp 250 E.C. gave outstanding kernel and iaulin 
rields. Rkee't higlh pricte inti'rc'at's ltered bi'the Afalawi Marketing Corporation for premium 

r''olouldntlin ar, an in'entieto tartne'sto .rol i'more usintg iv/'nit' reconImendedl technolog' front the 
Vlolatii Go t'rnnmu'mt Dl)tartn'ntof At,ri( t/tural Rsearch and prit'aii organizations. 

SumiArio 

Epidemiologia das doenas mic6ticas foliares do amendoim eo swu controlo corn fungicidas durante a 
estaqaIo 1984/85 no Malawi. ('crcospora arachidicola t, una doen'a itnportantentuna zona do 
.lalol'i ,n do antendoim e prodtuziilo. Puccinia arachidis, una doen('a potencialnenteale 70", 
imp rtilntorta-.se imporitanle'nIo.im do esta('o. Le plosphacril ina crssiasca, Photna arachidi-U'. 
coi cePhacois, riopsis pcrsona ta inlhei ocorreinno anendoimn. 4grande prec'ipitaI('(oque ocorreu 
dtrantc a C'(tafiio de 19,84'5 firneceu condi'i es amhientais favorth'eis para o ;'ipido de
inVVitol it'll d1' tdash as i/Ocn ' s/(ili[ lr. micticase tamitmn pro vide'nciou condiOespropriaspara 

ion tic'ic ri.Koron., (o fun'ititidj.. .A apli'a 'o di' Daconil" 2787 it-75, Kocids K 404s, Bravo ' 500, 
Ba.vo'," ( ". err v Ba'tan" 250 E.C.produzit altos rendimentos de sementes e300 t. -, '.grdex" 'iv 

lorrageni. .,rcc'ntt'. altos pre('os oferecidos pelh ('orporal'i-o di Comercializa'io do Malawi 
, llawi AIlrketiin., ('roporation) para amnendoim (Ie alta qualitlade (premnihm) sao trn incentivo 
para o agri'ultore.spara cultivarem otais, usando tetoloia recen temntente recomnendada pelo 
l)e'artamento (h-lnteslui'a('Jo Agricola do Governo do Malawi epor organizai5es privadas. 

pa per r 
oticial pohlic or position on the use of chernical, h) th: Ministry of' Agriculture in the Republic of Malawi. 

.'rhe use oichetical naiie, i n this neither represents acriticismn or discrimination ofsimilarly effective chemicals nor doe%it refi -Ithe 

iundiiI ('hitcd/c Station, P.O.Box 158,*Senior (r fa hliilogst, Agricultural Research Lilongwe, Malawi 

ICRISAr (ltncrnatmial Crop, Research Instituw, for the Semi-Arid Tropics). 1987. Proceedings of the Second Regional Groundnut 
Workshop for Southern Africa. 1914Feb 1986, Htarare, Zimbabwe. Paiancheern, A.P. 502 324. India: ICRISAT. 
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Foliar Fungal Diseases 
The following foliar lun:gal diseases have been 
reported in Malawi: 

I. C''rcoAora arac'ItiIoda (carl leaf spot); 
2. Lepto/daerulina <ra.t:a.3 (lea[ scorch and 

pepper-spot); 
3. Pucci'na armb'thI'cdohi (rist ) 
4. Pi;oma arac';t/da ebolaeh blotch): ;Iild 
5. Phaeot.ario.Yt. pwvruwn1a( (ate leaf Spot). 

l arly leaf spot is serious thrloughour Malawi, and 
it is til most serious disease il tile alea where nore 
than 70, (to the crop is produced. This disease be-
gins to ;w..ck groundnut when te: crop is about 2 
weeks old aid itfcititl inlcrCascs to h\'est 11ime. 
I his disease also causes scc leaf fill. 

I.caf scorch and p'ppc r-,p0tL disease is ;niri.blv 
pre.ent tid as.,tciateJ s+ith early leaspor. ()b,,rsa-
tiolls M o eral ears shtu, e thilt conlti tl lls 
raijfitall edIcasIo in1 epiph\t oIic cause ', 1.. (rasAm-
at%1a lhat is ivpitiCd bY IeAf SCoth alld pcp1.r,,pot 
SvuIptons ocCtlrrint oil the Itppcir jctie of the 
leaflets. sc\ctc leaf fall occurs ai;1d tlls +'Hiltiti 
challges onlY whell raillall decrr. 

When grurldriuts lr plinted ill Nt)\umher, rust 
begins tiattack in rnid-Februia.. \V'Whein platinig is 
iii l)ecenibcr, rust attacks iin mid-Ni.r, hi. Rust 
attack, starit Mrostl, Irili tile olde ICIaCS at the 

bottom o Il
the plant anId spraCld upw,,ards, ill luc:ali1ed 

scattered anil paitchy "hot 
 spots" ill the field. It has 
also bee:, obcrvcd thatt heihrtr rni1ls aregrown 

ill thC ott-WISOnI., betwee .11irCitln (cto r, Irst
 
begins t, attack grurotdnuts rion tile rimenthes ac
 
about 2 weeks old incidence in cas s until ha~'-

cst. Ilhese obscr\trlons have been iade con,ist

ctitlv over maily scasons. lRuist is altacked b a
 
i.iciiparasitc kno\vn as /)arela a /i/ut. 


Rust is considered to he a ,crious olia r ttngil 

disease ill those acas \\here it is stril and hutiid 


,
either ott tile platciu or in tie h -lying alCas, hilt is 

most prevalcnt betwccn 501-(,00 'tlbes 
 lc el. 
fin these areas ealy' Icaf spot. Ical stch, and soilc-
rines late leal spot first attack tle VOILg roUndilltt 
p!ants from about 4 steeks altcr phlnting; tIre l 
dence if these diseases iitcrcscs until rust stts in, 
when the crop is about 12 wreeks old. In these \warn 
and himid areas rust attack increases adl sprad.s SO 
fast that. within it short tinte. depending ott hi\or-
able enorru:ruiital condittions, it oscrlakes the se-
verity of' tire other diseass, and becoires the most 
serious foliar furugili disease be hars cst time. 
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In Malawi, we are lucky that rust is of minor 
importance on the plateau where 70C- of the crop is 
produced. 

R ust was first observed in Malawi in the 1974/75 
season and since then it has followed the sam trend 
of occurrence on tile plateau and in the 'arm and 
humid areas. 

Web blotch is adisease t a isceasily corilfused with 
late Icaf spot because the t s% o diseases finilvat ta. k 
groundnuts late in the season. flowccr, rbserva
tions made in Malawit and particularly a. Chitedze 
shoi\ that %+cbhlotch becomes prevalent ot ground
nut plants when there is rainfall later in the season. 
Art epiphytotic of web blotch was unintentionally 
induced on Egret and Mani Pinlar gro;cndiuts 
Spraycd with lavistin (Carhcnda.iim)at 0.5 kg ha-I 
HItseil to control early leaf spot ill a 1984. 85 yield
loss assessment trial). 

lt- leaf spot is invariably associated with rust in 
thowse aicas where rust is seriot.i otil groundrint 
plitls. 

I it afreas whcrc it is warin a id Ilunid, late leaIspot 
attacks grrldnuts throughout the pro.ing season, 
but or, die plaieau whcre it is cool aind moist in the 
lanunsvseason, it atltcks vtondittits aid becomes 
more pre\alen i wards hairvcst tiue. 

(irrind0IPrt \lt induced bv tile groutridnit 
hopper'., /hiha tatru'I'/rv and atterdarnt black ants, 
I'I'ilo t nie'qa, epjh is invariable associated with 
I'', t''-.i.trurtvryrtt and or F".3],i.. The ground
nut hopper was negligible in its inf'estation of' tile 
crop. probibly due to high rairf'.dll, which was well 

198 4 ,distributed from Nov -.Mlar 198.) (Fable 

I ble I. Rainfall duia at ('hiedze, Malawi, Jul 1984-Jun 

Rainall 30-year )e'iation from 
Mnthrf tIunilot__ tie-n (rrifn) 301-v: :'w'tena 30 :,_
 
Jill 5.5 
 0.5 +5.0 
Aig 0 10.5 -0.5 
Sp I1.1 1.8 -1.7 
lct Ilracc 6.3 -6.3 

No\ 115.7 80.7 +35.0 
l)ec 253.1 198.4 +54.6 
.fall 192.0 "35.3 -43.3 
Ieb 208.1 9M.3 +12.8 
Mar 245.3 134.3 111.0 
Apr 48.4 46.6 +1.8M av 'trace 8.6 -8.6Man Trace 2.6 -2,6 

Iotal 1068.1 910.4 +157.7 

I 

http:Phaeot.ario.Yt


Groundnut wilt becomes serious on the crop when 
there is drought. 

Fungicides were tested only for control of early 
leaf spot before the arrival of rust in Malaiwi. The 
appearance of rust on groundnmits in 1984,/85 
resulted in the fungicide testing program being 
changed from screening fungicides for control of 
only early leaf spot to screening fungicides that 
would control all foliar fungal diseases simultane-
ously. Fo.example, Bavistin , which was v'ery effec-
tike it,controlling early leaf spot, was s ibstituted 
with I)aconil 2787 W-75 which becanie effective in 
controlling all loliar fungal diseases of tilie 
groundnut. 

AVricultural sulphur dust (elemental sulphur) was 
used as an interin recomamendation for control of 
early leaf spot before rust arrived 

Daconil' 2787 W-75 (awettable pov,der fornula-
tion if chlorothalonil) iscurrently recommendeu for 
effecti e ;in] economical control of all folio r fungal 
diseases of groundnuts (mainly early leaf spot and 
rust), l)aconil" 2787 NV-75 has consistently given 
good yield of ground nut. Its application gave the 
highest yield olkernels inthe 1984 85 eason ([able 
2). 


I will reconnend Bravo 500 (a flos able formu-
lation on chlotothalonil): dong with l)aconil 2787 
W-75 for use on groundnut as soon as possible after 
the 1985 80 season trials have been harvested, 

The high rainfall, which was well distributed in the 
1984/85 season, provided most favorable conditions 
for groundnut production in the country. The high 
rainfall also, ho%.ever, provided environmental con
ditions that favored the dev'elopmentoffoliar fungal 
diseases. These conditions offered an opportunity 
for "tough testing" of fungicides for disease control. 
Iherefore fungicides such as Daconil,' 2787 W-75, 

-
' 
 -Kocide 404S, Bravo(-' 500, Bayco:' " 300 EC.at 0.6 
1.ha-' application, and Baytan',, 250 E.C., which 
gave high groundnut kernel yields, were outstanding 
in controlling fungal diseases(Ta ble 2). The yields of 
div g:'.u:;Jnut haulms were also appreciably 
increased by these fungicides. 

The price of premium-grade Chalimbana ground
nuts had been increased by 17 by the Malawi 
Marketing Corporation for the 1984!/85 crop. The 
price has been increased again by more than 7%for 
the 1985/86 crop. The good price will allow farmers 
to benefit from their groundnut and it will also give 
them an incentive to grow more groundnut with the 
aid of new technology in the coming seasons. 

Farmers in several rural areas are being assisted 
by the Ministry of Agriculture and certain private 
organizations with packages of improved seed, 
DaconiV9, 2787 W-75, and knapsack sprayers. The 
firmers are encouraged to use the new technology 
alor g with good cultural pract.ces in order to 
increase the yield and qvality of the crop. 

Table 2. Yield of ('halimbana groundnut kernels and dry haulms (kg he'), Chitedze, Malawi, 1984/35. 

Fungicide trvatnen , 
and rate of product ha I 

t)acondl 2787 1.6 kg 

Kocide. A04S 2.0 1. 

Bravo" 500 2.4 1. 

Havor 300 ("0.6 1. 

Baytan- I. t)5 [. 

Bavtan 250 FC I..1. 

Baycor' 300 IC 0.5 I. - Agridex 0.5 I. 

Tacto- 60 (.5 kg , :AanCO/he 1.5 ki2 

Untreated control 


Site mean 

SE 

CV ('7) 

1. Six applicaIiomk vie made per season at 2-eck 
Feh 1985 

2. Mean of four replicates. 

Mean )ield Yield increase 
of kernels of kernels 
(kg ha-'1) (,) 

3326 77 
3264 73 
3042 62 
2972 58 
2958 57 
2938 56 
2528 34 
2389 27 
I882 

2811 56 

±160.5 

11.4 

inicNrals. The frst application was made on 21Dec 

Mean yield 
Shelling 

(%) 
of dry kernels 

(kg ha-') 2 

75 2653 
74 2649 
67 3 170 
66 3042 
68 2201 
68 2792 
67 2764 
67 2608 
68 2066 

69 2660 

±2.6 230.4 

7.6 17.3 

1984 and thes;xlhapplication on28 
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Performance of Single and Double Cross Progenies 
of Groundnuts 

A. J. Chiyembekeza and P. K. Sibale* 

Abstract 

Sinlihc'- ani ,ol c-cr.s progenie's of c.roabuct.s sc/ected ftom a 6 x 6 cialel selective mating 
pro.'rati1ere ctaiat'd /M"vield at (]iic-d'/ .Agricututral Rc.sccarch Station. The overall 

ri)cccc/cc' c tic .hh 'Ii ndc- ct(, c-cro,'s progenlies was superior to tit, check varieties1,l/h 

over f/c 3-Icac pcrio il h/c'c'c'r,no Yield bentfit Iront fitdubwc'al/atin. I/arc' iia/, cross over 
'1ttsl "]'hi I c\ lri;c//art pnl into in('riating'tit genolt'p'./' rc,c lprcct''iac c1. nt~c'c .ct /Id I I/ic 1'" 

/,,'n'/lcc, itprtocc co/c,' no,,,,, i n £ rcc n i /' /it,pptl/clIin iowc'i. 

Sutnirio 

Comport;m nto de descendtncias de ciuzamentos simples e duplos em amendoim. A nendaoins 
c/'Ac'J-einte. c/' crciatnc'ntcc.',.s/impl'sc'c/l. sc'cccon s apart/r tit' Uln programa ct' c'onjutqaJio 
cc't'tia diflo x 6,/rcarcci wu'!) Itvestiga¢'co Agricola delido. t10 rendicti'tona Estac{o tit' 

('hited c ( Chitcle Agricultural Research Sfction ). I-m geral,o conportamento das cLscendtIncias 
dcos cruanwnto.s .simph'.etc/pq/fs.10isuperior ao c/as i'arieacst/' controlo, dturante lm periodc de 

0I'aia(I(o tit' ano.s. ( 'onltl.tt, i lainl registct/aos entc'icios no ro'nuiiento tc)sceil'nt'es (it'irc;. idc.' 

( cc'i Icc.c dcc/c/ cl dos d/sc t' d/'rc rienlos simp's. Isto Si)gert' qUt'rcla('o ,'i 'nicte tini 

/Ior( c c.tra, posto inttrcrucnelOtc' 'genc)tiposda gera,o F , ,Ito trccria en/ic'icios n, 

inc'/loirtct c/iad lec/cl c/ch plopuclt 'cico. 

Efficient methods to obtain useful recombinations adapted single crosses. Thirty random lines from 
are crucial for multiple-trait selection inia breeding each cycle and from two samples of the base single 
program, especially where cultivars have been cross for each population were analysed in three line 
repeatedly selected for specific adaptation over time. experiments. They found that the highest-yielding 
Random internating in self-pollinated species fol- lines from intermating cycles were only similar in 
lo\ked by selection could increase the probability of yields to the best lines derived from the single crosses 
obtaining useful reconbinations as compared to in all populations. Comparisons of individual elite 
selection without internating (Hanson 1959, Jensen lines did not generally change over levels of inter
1970). Haowexer, reports on the feasibility of using mating. They concluded from this study that ran
random int'rmating systems inself-pollinated crops dora intermating within single-cross populations 
arc scarce, and ioreports of itsuse in groundnuts resulted in insufficient useful recombination to jus
hav'ce been found in the literature. Very little has, tify its use as a primary breeding procedure prior to 
mreover, been reported in other self- pollinated selection. 
species. Bos (1977) reported that selection applied to the 

Altman and Busch 11984) intermated three popu- F, population of self-pollinating crops, in general, 
lations of spring wheat (Triticuin aestiv'wn L.) from followed by random mating of the remaining plants 

cldNatioal Rc'carh (c'hoordin;tor Agricultural Rce.circh Station,Grounduccc rc,_dlcr. (()ci''cds and Fibrcs), (hitcd/c P.O. lox 15H, 

ICRISAT IntctrnciconalRpc Inmu i-Arid Tropics). 197 tie Second Icgional Groundncut('rop .alrchlc0tulc hccthe Se Proceding', cf1 
Workshcp lorSouchcrc :\lcca. 1986. tIarrc. Zinibach India:.CRISAT.I0 14Ieh e. Patanciceru, A.P, 502 324. 
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Figure 1. Diagram of implementing steps in the diallel selective mating system for groundnut. 
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selected ft orn the F,has a negative ctect on the F: 
and no effect at all on the later generatiens, lie 
concluded that intermating of F-plants canot be 
considered to increase the expected number of 
plants with the desired genotypes. 

This paper presents part (if the data from an on-
gcing breeding program that %as aimed at combin-
ing 	desirable traits from six selected parents using 
the diallel selective mating procedure (Jensen 1970). 

Materials and Methods 

Six groundnut culti,,ars wcrc selected on the basis of 
their desirable yicld attributes and were utilized as 
the basic pa rents in a 6 ,6 diallel cross. [he selected 
cultivars 'vere: S II1and Shulanith. selected foi their 
yield potential and bold-seededness: ('halimbana, 
selected for its vield potential and seed siic; RGI, 
selected for its rcsisiaince to the groundlnut rosette 
virus (G R V): [[SR 14, selected for its resistance to 
groundinut rust (/i itia arahidi.%) and(Spancross, 
selected for its earliness and uniformity in maturity.

[ITe projected achiiescmCnts from this program 

were: 
I. igher yields coupled with increased seed siie: 

2. 	Better quality: 
3. 	Resistance to groundniut rust ( Puccinia 

urachidis); 

4. 	Resistance to groundnut rosette virus (GRV); 
and 

5. Farlincss and uniformity in maturity, 

In order to lully exploit the potential of the culti-
vars. an extensive crossing program of the basic 
parents (Il) was undertaken in 1975, followed by the 
F, diallel series and selective matings in subsequent 
years (Figure I). Progenies resulting from the basic 
parent series featured tmo parents in their back-
ground, referred to, herein, as single-cross proge-
nies, while the I diallel series, referred to herein is 
double-cross progenies (F, I,), featured four par-
ents in their background. Each series of crosses was 
advanced to further generations using a breeding 
procedure routinely Iollowed at Chitedie 
Agricultural Research Station. Ihe selected geno-
types were progeny rossed in F,generation and yield 
evaluation commenced in the F,generation for each 
series and continued for three successive seasons, 
Both the single- and the double-cross progenies were 
evaluated ill separate trials at the same location. 
Analysis of variance was done on each set through-
out the three seasons of evaluation in order to com-

pare the performance of the lines with the check 
cultivars. Evaluation of the single-cross progenies 
started in the 1981/82 growing season while that for 
the double-cross progenies started in the 1982/83 
growing season. 

In order to determine how the bree .i~g lines per
formed, the percent increase ',yield over Chalim
hana (a commercial vatietv) was calculated. The 
percent increase in yield was helpful in selecting 
superior breeding lines for further evaluation and 
use in breeding programs. The performance of the 
single- and double-cross progenies over the 3-year 
period was compared using the overall means and 
variances of the two sets with a t-test. 

Results and Discussion 

The yield data for the single- and the double-cross 
progenies are presented in"Tables I and 2. Ingeneral, 
all single-cross progenies except line E267/ II per
formed equally well in the 1981,/82 growing season 
with line C851/7 coming second to SPI (Table 1). 
The yield differences between most of the crosses 
and the lowest-yielding check variety Chalimbana 
was significant (P = 0.05). In the 1982/83 and 
1983 184 growing seasons, the lowest-yielding check 
varieties Chalimbana and RGI were significantly 
outyielded ( P 0.05) by all the crosses, except line 
E268i13 in the 1982/83 season and lines D478/8 and 
E268/3 in the 1983!84 season. Overall, the lowest 
yielding check variety RGI was outyielded byall the 
lines (Table 1). 

Table 2 presents yield data for the double-cross 
progenies. Here again, the lowest yielding check 
variety Chalimbana was significantly ouiyielded (P 
= 0.05) by all the crosses in the 1982/83 season, 
except line C186/2 I in the 1983/84 and 1984/85 
seasons (Table 2). The overall performance of the 
double-cross progenies over the 3-year period was 
inferior to the single-cross progenies. This is shown 
inTables I and 2 whe e five out of the eight single
cross progenies gave more than a 20% yield increase 
over ('halim bana. Only two out of the eight double 
cross progenies gave the same yield increase over 
Chalimbana. Even in the 1982/83 season, which was 
rather good as compared to the other seasons 
(Tables I and 2), the performance of the single-cross 
progenies was superior to the double-cross 
progenies. 

The overall mean yield and variance of the single
cross progenies were 2365 and 9.22. That of the 
double-cross progenies were 2319 and 9.79 (Table 3). 
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Table I. Pod yield (kg hia-') of sin,jle-cross groundnut progenies at ('hitedze Agricultural Research Station, Malawi. 

Yield 

L.ine increase overIdigre, 198 I 82 1982 83 198384 NI earT ('halimbana ((7) 
-267 2 (RGI Shulamith) 2422 3 08 

1 
I156 2495 2717267 2377 3092 2228 2566 311:267 5 2474 2642 2 178 2431 24E267 6 2333 3 133 1928 2465 261:267 II 1711 2942 2238 2297 171)478 x (RGI SIl) 2304 2350 
 I 567 2074 6[268 3 (SPI Chatnhana) 2 170 2525 339 
 2011I 3C851 7 (R6I Chali;;ihana) 2622 297S 2 144 2580 32 

Chalimbana ((heck) 2163 2333 1389 1962 -SIl (('heck) 2874 2583 2 178 2545
FI(('heck) 2241 2183 1322 1915
 

S !! 
 -170.1 t123.6 ±130.9 
CV (1 i) 
 13 2 9 

Table 2. Pod yield (kg ha-' ) of double-cross grouninut progenies at (hitedze Agricultural Research Station, Malawi. 

Yield 
line Pedigree increase over1982 83 1983 84 
 1984 85 Mean Chaliruhana(%) 
1)45 2 I ('lal. SPI) (SIll. Span.) 2983 1456 2267 2".35 8)198 2 I ((hal. SPI) ((ha). S1ul.) 2567 1783 2189 2179
11477 I 2 (RGI Shul.) (('hal. Shiil.) 285)) 

6
 
2 122 2578 2517 22
('726 I I ((hal. Shind.) (R(I ('hal.) 2450 
 (422 2350 2074 0.5
[530 2 I )('hal. Shul.)( R(i( Shul.) 2742 I 989 2 183 2305 12('186 2 I (RG(I SI ) (Chal. Shul.) 2633 1600 2006 2080('264 1 2 1(.S;I)(hal.) (('hal. Shl.) 3 192 

0.8 
2 122 2856 2723 321343 I ) (")1 ('hal.) (SIl S11hul.) 3142 1683 2489 2438 18
 

('halimhana (Check) 2292 1883 2013 2063 SI'I (Check) 
 2300 1639 2706 2215RG(I (Check) 2358 1289 
 2600 2082 

SE ± 198.1 ±131.9 ±125.7
 
CV %) 
 15 15 io
 

A t-test showed no significant difference between the change the population means of a trait if high protwo yield means and variances, suggesting that inter- portions of additi e genetic variance are assumedcrossing of F, progenies did not improve the popula- (Altnian and Busch 1984). However, changes intion mean of the double-cross progenies. lhis %\as mean performance have been reported in othercontrary to expectation. Htowever, the magnitudc of empirical studies, and this has been attributed tothe variances for both sets suggests that there is still either epistatic effects (Hlumphrey et a. 1969) ormore room for improvement through selectioi. inadvertent selection (Miller and Rawlings 1967,le superior performance of tle single-cross pro- Meredith and Bridge 1971 ).Intobacco, intermatinggenies oser the double-cross progenies suggests that \sas associated with a stiall decrease in yield, whichrandom ntercrossing would not be expected to the authors thought would be quickly offset by one 

146 



and saria'es of singtle- and duhe-cro %gromdOut proginits, (hiltecdi Agricultural Research Station,
Table 3. l anss 

NIa I a %si. 

)o) able-cross piogetIles 

Mea) . ieli 

C-ILISp I lt sS ckIIIL!IC 
, 

Menc,iiiclf 

(kg hl 1) I inc Pediree (kg ha 1)
i' 	 i 

2 I (0hal. S11) (ShIl, xSpan.)
1267 2 R(il ' Shuamilth) 	 2495 145 

2560 )198 2 I ((hal S1)1 )((ChalI Shul.)
1267 3 

2431 0B477 I 2 I((lI Shul.)(ChI .10liI.)
1:267 5 

2465 (72 I I (hal. 	 Shul.) R(iI CI la.)
1:267 6 

2297 1:530 2 (Chal. 	 Shul.))R(OI Stit.)
1267 II 

CI86 2 I (R(;I SI')l)(Cihl. ShtIl)
I47s S (Ri Sill) 	 2074 

2011 C264 I 2 (SIl l Chal.)(Chal). iShIl)
1268 3 (SIll Chhlltml'alla) 

2580 [:343 I I (SIl (hal.) (SIll Shill.)
('851 7 I R(il x Chalimbana) 

I 962 (haliibana(halioban, 
2545 Si'lSIlI 
1915 R(IR(il 

(Cil mcani 2365 

\'ailiancCI 9.22 

11Chtc ilig 1hn1s1 lk 

-cnciiatioll of selection ( Illrphret ital. 1969). In 

cotton, a i0: incrcasc in lint \ild was repiirted by 
Miller and lRaslines I 1967) arild a (61 decrea.se was 
repiier h] RNine(di andric Ieboth Si907h (1f7) d 
rcportcd by M cred it h and Bl'ilge ( 19711). In both of 

these studies, the ulthorstl suggested that inad'ertent 

selection of the pirct't \\i' a Iossiblc cause of the 

mean changes. I his appears to be atpossible expla-
in this study. Allnation for the dillcernces obscr.ed 

crossing in this stid\ \,s done in t grcenhitiuse with 

no gross.th or disease priolerNs *tcotntered. Rall-

dotn genetic drift scents oI)hc an improhable cause ol 

the dif ferences based iin estinates reported by Baker 

11968). Selection 01 the crosses or complex ,gece 

intcractions mia\ he possible causes. 'Iurnphre), 

[ he intermating o) selected sinVlc-cros s progenies 

did not incrca c the 'eld ! sri bse quenIcitsCIc tons. 

[his suggests that the e.,.ta elort put into intertiat-

ing selected F;) ,genttypeS \uld not he heneficial in 
im pri ing the population tilman. IIowe\\cr, subse-

LuCnlt intermating \otld be uselul in breaking up 
certain desirablelinkage blocks e.istig betwcen 

[lie generatedtraits .Icncn 1970. lnsion 1959). 
sirlCC otf ariationpopulati.;I would also sc\c as a 

front Muhch selection of good lines for use i further 

breedng progriiis \ould he beneficial. 

The hig I-yield in g ies Irion both sets , ill be eva l-

furthCr yield trials. Also an inter-uated together in 

crossing prograin ofl the selected high-vielding lines 
the yield\\ill be undertaken to further improve on 

potential ol these lilnes. 

(),erall mIian 

Variance 
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General Discussion and Recommendations
 

A Review of Regional Activities, 
1984/1985 

l)r K.R. Hock prceted a resile\ itl Regional Pro-
griti actiities ince tihe irst recional neeting was 
held at I.ilongsc in March 1984. 

Introduction 

Il I RIS\ I Rcortiui (houtlldritit Progal hias, 
as its principal obcetisc, tie introductiti antd subsc

qucrit dCvCloptllclll of hight-yiclidnir breedinrrg iilr's 
aid piru11itioln, adapte(d It)tilte difL.ercntt rgrocco
lgical /trcs 01 tire rcgiiti aid hiairg rCSis't,iltcC. to 
the nra tie stilall-Iill hacors linlitrrg production ;it 

scale alimer cl. I fiar is thc broad oijcti\c: wteare 

a regirraf pl-orllaand i., charged
tll such arccirrcetl, 
\it a irriiirit ide' of tcsposlibililics inaddi-Itrlco1lloh 


to01ti aiccptcdI rCdnrriinallc of O\1t1 le o0ItUr 
icreft act situe,, 


(,IidC ric itu Ihesc egiollal r.'sptulsihllities \wce 

elMllrlt.Uted atltire first srkAsirop itntire forr of 

rceomnitrdationus arisirig ouitof lihalsucccssil 

rltctiillg. propose Ito reeitlrtlttl!rthitittrntrts es\ t.ese' 


hritli, rccordingstich iocrcss nlra. have beerns as 

tlade to\kird, tleil dctli&lds, aind
iIeclill cor11-
Illeti g oill Itse areas where progrcs:; has been 
elusive. 

Recommendation I 

lie ireeting expressed appreciation of tie work of 
the ICRISAT Regional (iroundrrut Pirogram since 
its inception arid recollillicrided thiat it continues to 
assist with grotun1dnut ilrplelrllent in relation to tie 
priorities of the region, by operating through and 

cooperating with national programs. 
It was rioted that tire strengthening of the national 

programs thermiselves would enable iost effective 
use of and inaxirnurn benefits to e'ccrre from the 

regional program. 

Response 

Details of research progress made by the Regional 
Program and our continued close cooperation with 

national programs have been reported in our respec

tive prescritations. Thest, reports provide one means 
of' assessment of* ot work aind not bek itwvotild 
appropriate for me to prejudge evaluatioil in any 
Way. 

In regard to the second paragraph, however, it is 
most heartening t record the remarkabhe progress 
made by )epartinerits of Agricultural Research of' 
aIll countries represented herelird.yinr strengthening 

their respective rrational research teairs. 

Reconleidation 2 

Ilie inctirig cinrscfd tire regional program's exist
ing piorities heirig directed towards the ('erco.sora 
leal spots, rust, and rosette disease. The ieeting 

einphasi/ed the imnportance of Hilda and termites 
;ind other widespread pests such as iassid.sand thrips 
in tile regior, arnd ecogrried the needr or an under
starrdinmg of their cologv. 

Response 

A brief review of' pathology research being pursued 
by the regional progrirn oilearly leaf spot and 
risette disease ias been given and )r Nigarn has 
reported indetail on his work itt tiese and other 
priority areas. 

We continue to consider that these twio pathogens 
alre tire most serious conistrairnts to production on a 

iegional basis and regard their resolution, or anhelio

ratiorn, by riieans of tolerance or resistancC, as our 

irost irnportant task. 
We ha. , iot, as 'ei. directed ctiivalert energies 

towards rust or late leaf spot. These diseases occur 

onl.y in trace arritourts late ii tire season at our 
research base at (iirited/e, and we are thus denied the 
opportunity of intensive on-station work. For tire 
tirre being, our strategy is to search arriong tire 
ICR!SAT resista.nt lines that we have introduced 

into tie region( for resistance or tolerance to early 
leaf spot, in ain attempt to identify possible multiple 
sources of resistance. It is also our intention, at some 
future date, to initiate collaborative research ina 
carefully selected area of the region where the dis.
eases occur inlepidemic proportions every season. 

In regard to entomology, as far as we are aware, 
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it is only within the last cyearthat uric national pl-c-
gram (Mo/ambique) has fofrruIillv' inclded an ento-
niologist in its groundnut iniproecillent prograin.
ICRIS A lContinucs toilmaintain a watching brief on
grourdnut entorriologv in ,iutllicii Aflica. 
participants who attended fie first %wrkshupiilirecall the presence of Dr P. W. Amin. il igrarir,
should 1W e rccived coIpiCs Ofhis repot oi s %isit 
to the rgion. At this rne il; c haiX in anieridance 
!)r.hr \ \A'i'fhtnlafl.P'rn pal (rorltdnlt hlilt-
niioigist, I(.RI'.\ I ('enter (crcriin lni h'rcgroyirli 
,Chope y(tu ase take tipprOliillity of diSoflrrs-hils 


rig with Di)r VifiIIMill aiv\ aspcts of groundilut 
erricclotvlg Iii rejclctic ireas that1\ou eoll-
Sitder to be iI iiitidor aitreiiloll. 


Ct,(f<l~lllllll~ddlti 
ccO ctiiL Ic' _ hi h i 

.i}. on()l 


e~lci ci~ iari '!i~f~re re e r rri a ~ ,1ctil1C0ilcrtiitLC,t l :'illcli\cL rrillplasri and to,dechic+p ceicce,;hciilciiciits,, ,Xcllitet, freseicdsiiill ,l thjiYc ; t Oli
dlcalt
li lc tll 

rcicl~llordi assist aklitl.i escaitcndi to respinic Itoc 

l hlclfioitdllig
(it tiltgenetic hase if gltrccldrilctin 
sithc:ii lic cistctl c thetilestriclin thrust.\feit 
 o ctiir
 
pliitlii atind l)r hirifha CitcCd 
 iltile

acqiisitioin ald clahiatil otscl rcllsr. occi 
tfie desecllrrccc cLcoif icnelillrig ipiltiiics, and cin 
tileeiicctclti c regi nirlaltrials. Ineed rirt llillietill 
iltlie CXICt arid ttualii\ ccl I rO Nigccrl"' isclk 


on his decicatiori i c leijchar c of Iris 
 regiornal 

respnciiibilitc .I hclicse 
 i
fhc tire tidecnt tc ill if 
[is. 

We hals,recisc d circe ceilcst ftrl t \kititirlieCC 

fi.lridi/atlct I Moi/anihiuf.e) aid iuirk is icr pro-
ges s irltfisrc,ild. 

Rcommendation 4 

Irieirret rg iccounicridfed that %shereappropriate, 

tile Regitnal liccig-crI lfoster ccpcrative research 

cirlcrig ccirtlics iftileregion, articulairl *Nil such 

aspects as tile cpideiclclhlgy 
 oflrccete disease arid 

tile e\alUaitic n (i iliatcria l in 
 c lonl Iials and oc
gerniplasnt, 

1cfie Rcgicnal li'rcgiirc r %sas thcictcrc asked tcdevise iin ellectisc strateg ti enable the ratioial 
prorgramrrs, each within its o\n particular Irrits, to be 
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n iclved illctoperatisc icscarch and to feed back 
esults cecti\ cls and rapid\. 

RIhose.espoIse
 

Fsaluatloli of ficateial it regimnal trials is nowl a1
 
Lontinuing scasonal prnces,,. cooperation is firlnly 

cslablished, and the Illalladiiantag, of interchalge 
of data are alfrilady illtsidence. 

Plogres, a ii\,,ithre i l cpprlo1Licr(et,,CtCdis
e-asc cpideirciilhiv hias been [inowe clu.si'e. ,ilfalir
hiqii, /illlhia,
and Zinihahm ,Lesportlfdcdanld flase 
Supplied use'tll ifim ni cclli.,htw so far 11'tnchl-lern 
st_ i tCS ir afIcicis!
It %Wit ll D ilnie isaflack cit 
natioiral proy'icaim Nciiis.sfit v i hliahmro rcsporllsi

h:liticschliticrlal to iht1wc oiftile patmhlig\ ofgRomminfatiot .Nll +tsi, Atl rolt,c11,i these tes are engICi gedif) tire p ltlc lcc ift%% c rrrhic cropsi,and seseral 
a ls o i fr ae te ach ing d uitie s.Pr ospec ts for c ccpera ctise 

c\rokils tit"diseatse \kill irrmprove itlr tire graldre'turf f pchtlrolfcgsts rtflgfr ricsrgradu te stcides
 
chrihad. Irr tie iicatitirie, inlimtaticns itttire way of
 
regional colcperatis e 
 effort renain. bill :ire 
Inderstoid. 

Recommendation 5 

Jotiig tlhalt 

tid cl arcas, tie rrrctirrg recogniied tileneed for
 
iclsicltiatic see\ 


tiict\ tle rational progracrs wkere rot strong 

,icesto be prcr\ided by the regional
 
priogcain. fie regit 
ial prgratr shilithild tbcrefore
 
iake C ct\ effchrt tl resptdil tc requtests for visits,
 
hoitll
icr training :id tor ad\ice oilspecific technical
 
pircci uci.S
 

Response 

Ilhe regional prograrn has responded to all requests 
troin national progranis during the past 2 y'earsregard to reprints of scientific papers, assistance

in 

\kiih itnctificatimn of'patihogens, arid informratioi
tii rescaichit chnique antd ietihods. We visited 
natiornal pricgranis ir Zarribia, Moiainbique. and 
/inbabse irr 1t984, arid lotswanria and lan/ania in 
1985. 

Reconmendation 6 

Ihlie
neting rioted thertrgent nreed forstrengthening 
the national progra ris by appropriate and relevant 



training of persontne at ,a tlos lesels. It recoin-
mended that the eCiOildl [rloglllll de,.elop training 
progiants \%itho the ICgion, dra.ing joint]'. on the 
expertise of ('RISA I and of local institutes, to 
ensure inghtlesaIrCC aid to 111io0tu1l1C Cost,. 

Response 

slslct aCtl\Le.We hi' e is nIce,.-r. . \iti the 
plareC:nLt u pr,)j'lTil tcchCIiatLS th,'litiol at 
l( RISA I (r-month iu-NeC:sicC I ralnin v Scheme it 
India. i)iring the past .\cat technicians Ifron Bots-
S\',fi (I). I lt/atm (2). Nlalt\, (2). .lo iat bique 
{l )Mid ididI h IIl hiLeC atteneIlt thecourseands\e 

lilt C nJodoul bt of tlrc hereclicial clfccts ,ilch ttlititg 

\%ill hrittg to til_+ repCCte'.L. natrorial progranls. 
\'e IA'.t Not. ;- Ct, addrCs,Cd otiClS, to the 

pos,Iht ltt) o d..copilgr ta tlallillg prograrti ssithil 
the rCgri[ I 1here1 lie it pL'rC lt sCCrC liillitatitls 
itllopo . iupol, ()III litle. both b ourO t\ eisearch 
colrllrlrcls aInd l\ the ,,rriilal orgall/atioll of 

etihcr a vot kshop )Ii speci:dit group tour. /\hich 
kt ohbs iiu e rustmsn,,cotIcie vith tile crop 
(15,Ofl 

Recomnmendation 7 

flie Titiig noted tire 1act that lille much cCOlogi-
callC,eCOuinre. alnd sari existed \ithllsocial ItlOII 

tile region, much was often conlonlol aCrOss cout-
tries and that this should be exploited through the 
licilitv of tite regiotnal progratl. bY Itclas ot a 
newsletter and regular niectings,. 

Ihe ,lleettlg theretore \ .arl\ selcollled tie sug

gestion that the regional pIogral deelpa ne\\slet
ter itf) gruurndlrit illrpliClieilt, atnd recomtnended 

that this be used to hacilitatc tile exchange of inlor-

llation on research result,. tnationail programs, spe

cific techtnology, trairriig aitld %%orkships. both 
within atid outside tire region. 

I he meeting Irther ltecolrlllicnded that atn effort 
be made toimake tlie itoriratitl aa\ilabh ,l both 
English and Porturg,,ese. and ,teelore requested the 
regional program to exploe tihe leasibility of pub-
lishing ill or part in Portuguese. 

Response 

We hase initiated a news letter. Regional Groundinut 

News, based entirely on iobious from national 

program scientists themsekles. Iesponse to requests 
for contributions has been nost satisfactory indeed 
and the publication appears to have miet with sie
cess. lhu., lar, our newsletter has been in the main a 
usetiti macn. for tile wide dissettlination of' local 

re\Jews, Mich woul 
avaAfle it) the region's grounditit scientists. ['hat 
alone isa worth\hile cause. 

We IetrLet thal \%Cha\e not been able to tl)gtnii/C 
tratslatiotn into 'ortuguese of what is now a publi
cation of substatntial letngth. It " trintertion toask 
contributors to future issues ot the Newsletter to 
provide a brief abstract of each paper, which could 
then more readils he translated. 

report s or v, otherwise not be 

Recommendation 8 

[liTe ,leetitg recoMtirended that: 

I. 	 A rctional multidisciplinary workshop beorgan

iled by the rcgioi'al programs at least once every 
2 years itt different countries of tile region, and 
that these should be held at a title when maxi
mum benefit would he derived fron field visits 
duritg the course of the meeting. 

2. Such workshops bc .,upplemented by monitoring 
ton rs or \isits tnade by restricted groups drawn 

front tie national programs, which would focus 
ott specialised areas. 

3. 	 ICRISA I Center stall make specialist visits to 
meet particular tneeds or requests ollnational pro
grams s eti these arise, and these visits be coor
ditated at tie regional level. 

Response 

I. 	 We enjoy a multidisciplinary workshop every 2 
years because Il)RC wisely and generously 
included fitnancial provision for such meetings in 
the regional progran budget. In accordance with 

Recomnendation 8. we h.ae met in Hlarare, by 
kind consent of tie (ioerntent of /itnbabwe. 

I would like to take this opportunity of thank
ing )r I). 1.. Cole and Mr GeA.. Itildibratrd most 
warmly for their assistance with local organi/a
lion: without their help. organization of this 
meeting would have been difficult, if not 

impossible. 

2. 	 In further accordance with Recommenddtion 8, 
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wc orgarli/ed a \trMeting aindfeeerl' I olr in 
February, 1985. N aionaI prograin breeders froml 
Zimbhi c. Ntlal% i Zamhia, Nir Iitplie, 
Tanzaniia, and IHotsoana kocre thus enabled to 
visit breedine plorn,lius it] /illlhabh , /,irllhia, 
and ,lalamo i, wher they e iltiian discussted 
trials ail gelllp1iislr ii thosc ltlet'countries, 

incluIinL rt 'he geetr rcsarlc'C' of the reeir ial 
proiigram ,i ('hiitCdLC 

I lIreMiCi"_i piOdUic-Ceits ( set 0 \lrrlibltltarrrirrK'ldaia,,,suliichi ii' earirraliict
it 

ilaltrIercitedirr7lhr105, I' iihihd iI ldil Ill5 thA 


the regiinal prrragrain 

5. I ('tel t ncr? Ill d l1Lt tile 

. l)r rW\. Aniin aid 1)1 I c\l)mal ,1 Io RI
illCfi C 111iirsi,luk-

shop; lii I I. Redn\ illd iir ci IlelihcdCrs' 
Ntectil., uhere he rltoitclcd .1 kc * peptt oil 
(lrOuL'hlI tiolr ,ill g uridraul. l('RIS.A I 

has ;also)Ol 
.I.. \\r ilr i -to be 
sirksirrp l he totie 

t'i aiuird 

is taiiblec c 'dece 

I )lR \\ (ijbbanris l.tdI I 
iii Irre'Whrlec' ,1ttis secuna 

oI these successise srts 


l( I(1IS.\ I ('cntel's Coln
ritirtirclir tr tIL ti%kclibciL allie regionial proaiall
and toa Ie It(ithtciilJtc "ftinlirlut Irurprtre-
incliti tilelC 0il 

R commndhation 9 

\k 1itle Colphasillili! the giat benefits of Iesy germ-
plis.ir lass, tile fLtirng nott.d tilestritetit need for 
%QailreCC ,'Ind il opiliate quarantinc p oc'dures. 

It icqieetcd l Tiiet airiiots be made to con-
Ctl ;: llicrlla to dcclop apprapiare regional

pltces. 

Ilie nlrenMg ;llpr,leCrA d uriher thait lie! was it 

ric'd ol lnsslt iol colaltislc ol rta', iIlpograritS to 
iipgrrldc aid Irrpro eiLiat, hCilites i oider itst 

handle the i rc;icad rlntnico material. 

Response 

In pursrnrce o Reconmiimendation19, \%c haro stug-
Ltestcd t iheI)irechar, Soutlreri African ('ertre for 
(oordiratioin rafAgriculturalI Research ISA(AR, 
that a tneting ot all Plant Import Plait Fxporl

(fltcrs ltie region he cr
ts cried under his aegis, tr 
alirtpt ta fashionrirt a coimrnr acgional policy in 
regaad to ihosc crops for Muhich regional prograrms 
exist o are under consideration. Ibis suggestion 
\%ats kell reccioed and it Is our hoape that positive 
action \oill ensetle, 

Summary 

iI sutili:rr '.ve submit titt we have f'lfilled or have 
gone sonic distalice to%%itids fulfilling the majority of 
the responsibilities with hich w\e were charged at 
the first regional workshop. This \%e could niot have 
done without te interest aid the tncoilagellient of 
the rIatioiial piigralns aid their omn positive corn
irliillerit to reirllal Coorperation. 

Discussion of the Review of Regional 
Activities, 1984/85 

I )r Kirkho , co-chairrran \%elcimrerd the re?iew pre
paired by I)r flock and lelarked that in his expc
ricnct of tlre mnly sriilar inetrigs lie had atended, 
tlis self-assessnlit,' s%terr- a uniqu, arid Imo isteful. A 

i i elv discussitln. based iltie ieview, then followed 
ltesalicllt
points. Irle recollrrerndatiiors arising 
tloll g\'r1; below.the discussions, are 

Rosier of Sciewitists in the Region 

Itwas recriorirmended that I(RISAT appirachl tire 
Saouthern African Ctnr fair (loperationinAgri
culiral R-srcarclh (SACC.\R) to, ibtain an up-to

date comirputrer prititioU raf illagricultural scientists 
in ileregioni. I ils is pirnierlarly anuportant where 
(WRISAI ri tritiiial praigralls have naospecific 

expertise ila particular discipline. This list would 
also be useful in lcatirtg consiiultants from the 
region. 

Itwas ailso ntined thatlhie [ditorial Board of tIhe 
Ziribabovt? louriral o Agricultural Research 
(Z.IAR) aind SACCAR liat agreed that the.Journal 
will becoime tiltedesignaited journal irf tihe SAI)CC 
region. SACCAR Iw ill pay page charges for publica
tions coieerning agricultural research iii tile 
SADCC region. Abstracts will be published in both
inglist and Portuguese. It was reco-n.icai' ,h, 
ICR ISAT consult with tire Z.IAR or the possibility 
of getting abstracts oif newsletter articles translated 
inito Portuguese. 

Earl) Leaf Spot 

It wkas reeiorrtiicirded that ICR ISAT Center puts 
nmre emphasis urn locating sources of resistance to 
carly leaf spot iii the wild speciescollection. As there 
is cvidence of variation in the pathogen, it was 
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emphasized tha tIthis wvork woId have to be (lone at 
the Chited/c Research Statiot. 

Wild species arc currently being screened at ('hi-
tedle during this sea soi. 

Results %kill b e nt to ICR ISA I (enter and re-
sista nt species will be crosseit hw the c titgcnctlcists 
with cultisar adapted to the SDl ) r(region lii-
ploids and hexaplouis nill be pioduced in India and 
these %%ill he tcsed in Ntlalnl i. yiogelcteicists troin 
lC'RISA I ('enter should then \isit Niala\i and 
assess their material and make tither crosses and 
back'rosses as neccss~a\ 

Entomology 

All dclcg;atcs needthat lttch moti rescarlch needs 
to be donie on imtthrio d pests in the regiot. I here 
was tbit jooshst t expe icicctd, spcciali/ed\ lack 
gloittdtlut ettolltno ogiss III all SA )C(' coutllies,. 
linfleitate pliolliks tci to a scss the I tilto /th/ha 
p1irt'i] ats itt _comic pest Iete fhas also been 
\e', little dtCailCd \notl oOn Ih hebiology of lit/hl. 
(lther iijor sis inctlude criti'usiand Aphis ratitji-
iorz, the \ctor of giondiiit Ioettc \ Ims I hie to!e 
if root- tld putd-fecdilly n ilbs, milli-pests JhitC 
pedes. Ctc.) shtrld ANo he imluestigatcd. It was 
recomttdieie that lIR IS A I he a ked to pro\ ide an 
entoiologist to the 1(1"Rl\I Regiontal IPlopral. il 
fiituls COUld he founiid It n\us also recCottutMiCld( thai 
I(RISA I flthl',s ti1p Ipie iolis siuggestioi made 
by the Kensta-hased oiaii/ation, l(I'[l (the lIter-
natonal Cenitre t! Insect P.ssiolog, and Fcology), 

that lie-\ ituunitc n% , koi tesisatice to .1 t'er 'tora 
iii grouiiiftilts It sus ;also)cxplaiined that I'RISA I 
hopes ito \olk \ithI I IRI It lopical I)e\clopnlent 
attd Research Inistitite) ill ric itetlods of termite 
coitiol iil India h'. iiittg ictscr. and saler. insecti-
Ciits Mlid IUll icId". If the priject is apltro\ed, aind 
is succe Sful., tIiet the itn,llf. %oldbe Xtcnded 1t 

Atfrica 
Other Suggestions nrc that ICRISA I slhould 

pros mdIore litCrlitit ind hulletins oi impltriatto 

pests is \%ell us t1ititC pr'\ toils i1ithliCatnits suct 
is tIc PANS tnual oil ts tit (irtuttdntts'. )r 
Kirkh also noteud that 1 pu~lhCct tuii agltlestrv ini 
Kcn\a had ldcnilfit suic plaits \%htoc lcases, 
siten spreiif ,t line !iuitd, tfer Icriites 

It \ats illso iccotliitileided Ihll IllRISA I should 
ctsidet uubliiitirg fuiinds furla postdoutlotil |tut,ituur 

it'. cntontilig' Irottt thei training progi,,i . I lie 

candidate n ouldhe best located in iinbab\c at the 
*nisersty iitifer thw direction tf I)r I). ('ole with 

addititnal super islonhy Dr K.R. !ock. 

It was also hoped that more countries would 
cooperate, and inteiusifv their efforts on tle cpidemi
ology and biology of .Alhis cra''ivoraas a virus 

vector. 

Fhe collection of gerrnplasm wkithin the region was 
discussed. ICR ISA I (enter has midc collections in 
the region ii cooperation with the national p: i
grants and HIII1GR. [utire collections organized by 
the ('enter will depend in pli-joities vis-a-vis other 
endangered habitats such is Bra/il. Collections in 
the region have been done in the past and the ICRI-
SA I Regional Prtogiain is attempting to assemble 
these at C'hitedMe, and propCrlyV evaluate them. It is 

estimated that thi', exercise is occupyi,tg sonic 15"i 
t the breeder's activities. 

Regional Trials, International Trials,
 
and Breeding Material
 

It \;iN agreed that lte Regiottal I rials w\crc useful 

atd that promtising taterial had already been identi
tied and ettered itto national trials. It was also 
agreed that natiotil pLogratits should interchange 
pittising niew cultiar.s. Spccific Internationtal 
Irials, rmn IUISAl ('enter, wkce also available 

tor distrihitior to tile regioti. Ihcse include trials of 
large-sceded ctiltiva s, carlV-lltititing 'ultivars, cul
tivars with resistancte to pests, alld with resistance to 
ust aid late Ieal spit. It \wits urged that itratioual 

programs that took otil ICRISAI trials should give 
them adequate atteition, although it was rcali!ed 

that iational progrtis had problers of staff and 
logistics, particularl v htnt exteinal-aid protsiC itil 

oilseeds \were withdrawtt. 
I'R ISA]I Center agrccd Ithelp as touch as possi

hle with attalsts ofl regional trials if this was 

required. 
Sc\'eeia! tliurie., particularly tlttse with breed

ers. wil'llcd file Supplv ot segregating populc.tiotis 
Ito tanble thitlt it Iscet piotnvsing materials under 
local cotnditiotns. Spc.:ifi crosses could also he made 
oil dendd, antd it was also pointed out that resis
tltce to rosette disease and carlY heat spot, in partic
ular, could bc ieciccked aind confirmed by the 
I.RISAI pathrologists in Malai for any national 
prograi interesteil in this set\vice. 

Quarantine 

Ill a general discussion oti quarantine it wa,; recom
mended that national programs and the IRISAT 
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program should keep tiile aithoriti's if) the ICin 
infortted ahout ecert findings til [he seedhiI lle 
nttlite tit kliolis disease (both ltpositise and liega-
tief It Is.Il) yrtd ItlitII A( '(.. R "hitl f he 

+IpplI,,dh h<.J i l t) r i l i. t1~lii lllec iltl cfe i Illilo+l

tilS of pIh ttoSii it'ii;ttititi ,,i ith tiile legion. 
I( 'R IS.'\ I e'.j Itet\%tftll lt I e if.Iplr;tlCIleWd to help

iI IiItt (C.I,iet\t I I IIu )lN \ ItSh, Iet
Ic I IIIt.'(t( I tLtt 

tilticiI, of nitiloltil poittills to fildli. II ft)S, 
,eutil l)iI(CtI'i, ReSeicI(,h,f Sitd't ii~l: pe,.rhpslif 
tLj, JIIIIIILe iit1jIAIlS CittI li e III the .isit 1tltlf1 

Afrollom) 

I he i.tl rttfii" (t1 lI Ilint11I)ek i Et production inll 
thilt ll \\'ItSt CSsdit fIle : \\itI PoIed ouit that 
the ('k.SA\ 

c+ f;l hilt\ it 

i uicnuil(
I L'S I m,II I]Ili) 

told] [I I 

ft\11 %hi, 

I Rt-giod I octritn did Hil L' Ih 

p i[0 co,rl, l't thuIst\ pe o t.eie ch.
 
'R IS \ I ls] hli himsict:!ttitnti Is-the
I tht it I10tIIA[) o_, " ,ti C Ilk'?IhIIon SlChairm,,'rI an-ll S um mallllllry 

l 'I l rll hodS]It+ . f\ IfOfl lo ItII \ tOl.'olIl-I 

aii c-d 1h1ut1/ii Itlii. \%ith ItsS L'Itilctult 
e, pe.t tI i IL!1uu 1 

ShoulI iitlitue tllI 


1 OHIIthiMit MiCIt'tcit e utch1tltL\. 
IiuitIS\dtekllI to cotullieS 

111tie uet'ol itiiItil.. halsic studiesS I ( 'R ISA I 
( etl Ill l!ii Icltilic to d11i11it Mtid Il trttioI ial 

pir,hlem.,. hioi il t,1t1 Iti\a:iiii. etC., \itiuld 
he itide a\iihle. iss oiuld tile risults of intelclop-
piyI, aill icrtla ippiii iled twill \ thiie Resource 

aicttemit (irup. 

Iraining 

It \,ins agiCed lita traitlling IeqeICStS stould he 1t101-
fied, as far :i. possible, to the WRISAF Recgional 
Pro rtamtt so thev call prvide inforIatioi and 
reeOn:uetClidations t the ICR ISAT (Center Iraining 
Prtoiirin. Soite stpccialietd, sihort-terill triirint 
could he git\i. -it ('hitedi hut aCcttntodlOttt;!Iill \kIas 
if prhletri. Spceiali/ed training could also he giten 
at I RIS il i"vaspects of gounudnuts,I (I'tttel mallt 
If tie SA)C( (Fratin Legmte It proicentr Pro
grain (61.11P) t I 1ur die( thentt Training Officer 
would he atailabi 

(ommuni'ations 

Ilte role of I('R ISA- it distribting annuai reports, 
newsletters. speciali/ed publications., and abstracts 
was appreci ated and it \wis recomntended that this 
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shoild he iltensilied dile to the prohiens of vetting 
1tinrtlal>, and up+>-1t-datC lnfllt llttlt it) SoII i the 
cOutrlifes of lite fIJoll. 

lrtherM eetL,i s 

' It ias .St t e c\I iLOilliI detf thtit iII altetrtate eals 
het\ci n \\ttlkshIps. ,peciali/cd meetings atndf tours 
hould contuitie. AS the 1485 specialiied ineeting 
isi I 'hftee is' toIll'. it k\\dN iec ollt lcttde. that 

relilt-l\ tIltecti.iti s, l e tht fhtildtIntet and S sit dit-
ICti t tiltit.ric, ill 1986. ft, Ii e ttItitelidctu llthit as 
t this Iect ng. If R ISA I ('ellt pttilnt-plotection 

Sciteists shtii ttend and )iJ\e sp'ciailist ICctijiCS 
on topies Ii Ilato ix l. It \a%such fi alSO tcoiI
mleildtd thlt dieIse,-soting methods ShtotIld he 
discu+sed. 

puth discussions 

thilt tilte Itiioilna ptlltt lutist inaIke the 


It KifkIh.N miimcdI ti l ( Iellii-ked 
W(RISA I 

RuoIua PIo,,tnit whit they \wlnted it to he. ald 
lut not expt ICR ISA I !to doe\serithing, Ilea so 
heliesed hitI llliill IesOtl(hete \ve.L te esa ail
athe ill (lIte egiot thatn people thought I )r Khkbi v 
ientarked thlat it \Ui ii pOiiiele tot tittiot behalf of 
IIHR to he as;ociited \ ith the ptogritt. Ilecoisi
d.red that rernarkahl+ ptogte-s tad beei aefhieved in 
a Cry s ftrt teill. 

Dr RW (iibohns, otil bellt of ICRISAI, also 
thanked the parti.ipnts for their e\cellnt partici
p.itio ind +tuipe;titn\,iitithe ICRISAI Re!iolIal 
Program. 

Both (hairtmen thanked (lie Zimbabwe scientists 
Ifm their ttst excellent arrangetils for tie Second 
Regional Workshop. 
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