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Highlights 

Yields of over 3 t ha.' were obtained In nonirr~gated areas at ICRISAT Center. 
Ascochyta Might disease ratings of test genotypes at Hisar In the fleM disease nursery and In 
cuntrdled environment diseasa screening at IC were found to agree closely (correlation coe~ ien l  of 
0.9). 
In a collaborative study wlth the International Atomlc Energy Agency (IAEA). Austrla, and the National 
Agriculture Research Center (NARC), Japan, "A-value" and natural "N abundance methods were 
compared in quantification of nitrogen fixed by chickpea grown at Qwalior. By A-value aarsmurmenl, 
2538% of the plants' nitrogen was derived from the atmosphere, wh~ch compared wlth 1729% by 
natural abundance assessment. 

= Presence of more than one luteovkus which can cause "stunt-like" symptoms in chickpea has been 
confirmed. 

= Tissues from chickpee plants Infected wlh chickpea stunt virus were cultured, and callus assayed for 
presence of vlrus. As wrus was present in the callus, this holds promise as a source of virus 
independent of cropping seasons. 

= A few F, and F, pogenies from the interspecifii hybridization program were resistant to cold at Tel 
Hadya (the principal ICARDA locatlon). Breda (a dry location in Syria), and Terbol (a high allltude 
location in Lebanon). Interestingly of them are already flowering. whereas none ol the cultrvars 
are flowering. It confirms our 0bs0~ation of last year that Clcer echinospermum and Cker reNculatum 
can offer genes for both cold tolerance and early flowering. 

= In a shortduration indeterminate trW conducted at Modipuram. India, two newly developed Hnes ICPL 
91039 and ICPL 91050 recorded 16 to 20% more yield than the control variety Manak. 
In a shortduratlon detennlnate trial conducted at Modipuram, ICPL 91 01 3 wtyleMed the control ICPL 
151 by a signirkant margin. 
In an extra-short-duration varietal trlal conducted at Modipuram, ICPL 91 01 1 and ICPL 82032 among 
determinate and ICPL 92047 amonp Wermlnate lines outylekled the controls. 
In the Mediumduration Coordinated Hybrid PLOeonpea Trial sown at ICRISAT, hybrid AKPH 2080 
produced sionificantly hloher yield (2.34 t ha.') than the control BDN 2 (1 .I4 t ha"). 
A medumduretion wilt- and Wli inonaleresistant Une, ICPL 92060 produced slgnmcantly higher 
wain y i i  (2.07 1 ha.') Man Me control variety C 11 (1.81 t ha-'). This line will be Included for testing 
in the Mediumdvrm P ' l  IntematW Trial (MPIT) during the 1993/94 crop eegson. 
Four l@ration wilt- and sferiWty r m a i e r m  lines produced signlficanlly higher grain yleld 
(1.W - 2.19 t he-') than the the bestd NP(WR)15 (1.12 t ha-') at IC, These lines will be included 
in the Longdwatlon Pigeonpea lntemstional Trial (LPIT) for testing in the 1993194 crop wason. 



Obrewatw on powdery mt&w m r i t y  in the gerr@am and breeding materials at IC, in Kenya, 
and in Malavi rr!dkale thal fhe Afrian germplasm IS resistant lo powdery mildew. 
Obsa~stiong on p@oqwa rrik inciden;e and seasonal rainfall deta at IC durinp the 1989-92 rainy 
season8 indicated that the on881 ol win ~nc~dence mncides wM, decl~ne of rainfall and increased 
moisture stress. 
The ndw rmwticide restsIanc.9 ronilor)ng protocols dewlopd at IC duriog the 1992193 seam 
proved to be highly successful for rapid rnonitoflng of resistance problems in farmen' ReMs. 
S e r m  levels of pyrethrd, cyclod(ene. and organophosphate resistance have been documented in 
Hthlkoverpa amdgefa pcpulatlons in Andhra Pradesh. 
Bioassay8 on Helicoverpa @ripen from IC has shown that this species is fully suscepble to 
inseaccides. 

r Among the SIX shortduratton plgeonOga genotypes evaluated for Helicoverpeovip~sitional preference. 
ICPL 87 was preferred under both cholce and noncho~ce tests. Interestingly, ov~positional preference 
seemed to be rebted to flower color. 
Locally Iabrrceted, manually operated rainout shelters were used to confirm earliir findings on Me 
sendhvlty ol the llowerlng stage ol extra-sholtduration pigeonpea to grain yield reduction by drought 
stress. These shelters were also used to establish that this growth stage was alw most sensitive to 
shadmg. 
lrrigatlon responses In me order of 2040% were measured tor grain yield of a range of medium- 
duration pigeonpea genotypes grown on a Vertisol in 1992193. Further genotypic differences in 
reaponso were noted. 
A root model was modlhed from ow reported in the literature. The model simulEles processes that 
detennmm rwf distrlbutlon in the soil, such as (I) increasing depth of the roOling front; (ii) the 
lengthhm~ght ratio of new roots; (iii) proliferation wHhin soi/ layers; and (iv) wn8scence. The 
algorithm in the model petfmance provide sensitivtly to soil, crop and envimnrr@nIal factors. The 
model 18 sufiaenlly flexible to allow sirnulation of root growth lor a variety ol mils, cl~mates and 
species. 

In the Fourth International Foliar Disease Resistance Groundnut Varietal Trial (IFDAGVT) conducted 
at the Central Agricullural Research lnstitule (CARI). Yezin, Myanmar. 10 varieties significantly 
outylelded the local control Simpadelha 2. 
In Me e l ' i  trial the range of seed infection by Aspergillus llews in 18 test varieties was from 0.3 to 
3.7 t 0.40%. Ten lest varieties had up to 1.1% of their seeds infected by A. flavus compared to 1.3% 
in the resistant conhd J 11 and 11% in the susceptible control JL 24. 
Oenomic DNA was isdated horn putative transformants which were earlier lound to be posltive for the 
histochem)cal expression 01 the GUS gene. Blotled DNA was probed with the GUS fragment labelled 
wllh 'goxigentn. All the putative transformants whiih were earlier fwnd to be GUS posrtive 
Mstocherkatly showed hybridization with the &. 
01 19 i n s a  pests-resistant groundnul varielies.tested during the 1993 rainy season at the Agncuitural 
Research Stalion, Darsi, Andhra Pradesh, ICGVs 86398.88393, and 87445 recorded 44-9196 greater 
pod yUd than the local conhd TPT 2 (ICG 1706). 
Three fdiar dise8ses-resistant selections lCGVs 87165, 86635, and 88977 showed prwnise for 
bougM ~~ in Indonesia. 
The rde a( bird8 vk.. egrets, bongoes, and some other undenMied passerines in suppression of 
nelicovsrpe and Spodtrplwe in Qfwndnul filds. 
Pdymene mukh in groundnut tie@ supptessed W i  aclivlty for I@ to 50 days after aop emergence. 



In a coWuattlvd study with the Sokarami Research Institute for Fwd Crops (SARIF). SiUung. 
Indonesie, on genotype x soil acidii x drought interactions In gmundnut. the drought resistant 
genotypes ICGV 86635 and ICGV 86644 produced more aerml btomss than other genotypes under 
modofate soil acidity. 
Monoclonal antibodies k peanut mottle potyvlrus, peenut green mosaic potyrus, and peanut bud 
necrosis tospovirus have been produced and are hlghly specifc. 
In collaboration with Ihe scientlls in the Virology Department of the Scottish Crop Research Institute 
(SCRI), UK, over 80% of the RNA 2 of Indian peanut clump lurovirus (Hyderabad isdate) hes been 
sequenced. Using th~s information dongs whkh can detect all the currently known ~sdates from lndia 
have been identified. 

a In joint surveys with the Indlan Council of Agricultural Research (ICAR) scientists, peanut stripe virus 
was detected in experimental stations in Assam. 

Technology Exchange 

Adoption of ICRlSATs chidtpea varieties by a farmer in a field adjacent to ICRISAT Center resulled 
in a yield d 1.5 t ha '. 
People's Republic of China has released two chickpea culvars, namely "FLIP 81 -40Wn and "FLIP 81- 
71C. from the materials supplied by tCRlSATllCARDA Ch~ckpea Projecl. With these two releases, 
the number of cullivars released by the national programs have reached 50 in 17 countries. 
ICPL 151 and ICPL 83009 are belng prornoled by Siamati Ltd. of Thailand. a private enterprise for 
mmercial culivation. In 1993 about 200 ha are expected to be cullivated under these cultivare In 
Chiang Mai Province. 
Two derivatives of ICPL 295 have been Ment i t i  for seed multiplication and dlstrlbution to farmers 
in the Philippines. The derivatives have been named "Brooks and Saludaf'. 
Farmers in two study villages were favorably impressed by several of our Helicoveqx+reaistant 
pigeonpea genotypes, but farmers In one village thought that the crop duration of the 'best' genotype 
was too long. 
Okfarm trials organized in coastal Andhra Pradesh to demonstrale the correct use of insecticides on 
groundnu! ueated high awareness amongst farmers about the necessity of restrlctlng insecticide 
applications to conserve natural enemies. 
The mediumduration virginia bunch variety, ICGV 86325, has dooe well in 4 years of testing since 
1989 in the rainy w o n  trials ls the Ail lndia Cootdlnated Research Project on Oiiseeds (ACORPO) 
in Zone V. The PrNect Coordinator has recommended its prerelease ldentlfkation for consideration 
of the AICORW Special Cmminde on Prerelease Identification of Groundnut Varieties. 
The performance of ICRISAT groundnut varieties in the front line demonstrations organized by the 
Zonal Coordination Unit for Trader d Technolcgy Projects (Zone V) lor Andhra Pradesh, and 
Maharashtra (rainy and postrainy seasons) has been very encouraging. The peneral readlon of 
farmers in MaharashIra towards ICRlSAT varieties has been very favorable. In Andhra Prederrh, the 
performance of ICGS 44 in Coastal sandy soils of Guntur and East Godavari Districts was excellent 
and farmers are enthusiastically adopting ICGS 44 in this area. 
The Huna Loc Aaricultwal Research Center of the Institute of A~ricultural Sciences. Ho Chi Minh City, 
i d e n t i f i e d ~ ~ ~ ~ ( E )  56 as one of the most suit- groundnut varieties for intercropping with cassava 
and maize in the southeast coastal and southeastern repions of VLetnam after evaluation in 33 field 
experiments and 6 trials involving 344 farming familk. -A  Wlngual (Vietname/English) pamphlet 
states: 
Two hiohyleldi~ woundnut varieties: Huns Loc 25 (HL 251, Hum Loc 28 (HL 28) and intensive 
c u l t ~ v a & n t e c h ~ i .  The HL 25 (~edgr ie:  ICOS(E) 56) and thP, HL 28 (pedigree: LOMPOffi) 
are two high-yWing groundrut varielies, introduced from IFPRl under the Asian Farming Systems 



bbiwcwk Program in 1888. They wen, selected and reanmended by Hung Lot Agrhbud b m ~ r c h  
Certlu for cultrvation. 

The Cenlr recommends two intcmroppng t6ChnobQWs. 
Grwndnut Wh cassava (I cassava row and 2 groundnut r w ) .  
Drarndmrt wfth maize (2 maize rows and 4 to 6 proondnul ram) 

Therie ~Htu8t1on technolcg~es were found to be economical and to impove soil fartility. 
tamMan authorittes have recently approved prerelease mun~pl'icatcon of ICGMS 5. The Pedigree of 
ICGMS 6 Is (Robut 33-1 x NC Ac 2698) F282-Pl-Bt-B1-Bl.Bt-Bl-B1-B1. This breeding line. 
developed at IC, was introduced tnto the SADCllCRlSAT Groundnut Project in 1982. It was included 
In the cooperative regional yield trials of Ihe SADC region In the 1983J84 season as ICGMS 5. This 
is the m d  ICRISAT variety in lcne for release for cultivation in Zambia. The first ICRISAT variety. 
ICGMS 42. was relootiod there as MGS 4 In 1990. 
ICGV 66584 [ICG(CG)S 491, a dual purpose groundnut breeding line, which was Wntified as an elite 
germplasmby the Plant Matertal Identillcation Commltee of ICRISAT in 1992 is becoming increasingly 
popular with @roundnut larmers in Maharashtra. This elite germplasm has an average oil content of 
62% and e 1Wseed mass 01 90 g. In yield trials at ICRISAT Center during 1987188 - 1989190, ICGV 
86564 poduced. on average. 3 t pod ha". 7% more than Chandra. a recommended confectionery 
variety In India. L has performed equally well in Burund~. Nepal. Pakistan, and Zambia where it 
showed 16-76% pod yteld supertorit) over local cultivars. Because of its large wad mass, farmers in 
MaharaYltra have renamed it as AP KAJU 49. We receive many seed requests with this new name. 
The Global Gram Legumes Droughl Research Network (GGLDRN) was formally launched with the first 
issue 01 the Network newsletter "News and Views of GGLDRN. 
The Finit Cereals and Legumes Asia Network (CLAN) Review and Work Plan MWings were held In 
Indonesia (18.19 Jan) and Thailand (21-22 Jan). The participants reviewed the past research on 
groundnut, sorghum, and pigeonpea, and prepared work plans contaming detalls of collaborative 
research for their respedive cwntriis. 
A Study !Our of on-farm research trials in Nepal (8-12 Feb) and Vietnam (1517 Fob) was organized 
by ICRISAT m collaboration with FAO-RAS/89140 propct. Representatives from 12 project countries 
and ocher organizations visited the on-farm research trials, and discussed with the scientists, extension 
stall, and farmers regarding planning and conduct of triils. 
A Regional Workshop on On-larm Adaptive Research, cosponsored by FAO-RAS/69140 project. 
CGPRT Centre. and ICRISAT was organized during 18-20 Feb 1993 in Ho Chi Minh City, Vietnam. 
Thirty-two participants from Bangladesh, China, Indonesia, South Korea, Laos. Myanmar, Nepal, 
Paklan. PhUippines. Sri Lanka, Thatland, and Vietnam; FAO, CGPRT Centre, Asian Development 
Bank, and ICRISAT participated. The workshop participnts appreciated the achievements of me 
Asian Gnin Legumes On-farm Research (AGLOR) project in Indonesia, Nepal, Sri Lanka, and 
Vietnam and expressed desire to undertake similar activil'is in their countries. 
The second m t i q  of the Working Group on Botrytis Gray MDld (BGM) of chickpea was held during 
14-17 Mar at Rampur. Nepal. Fineen scientists from Bangladesh ( Z ) ,  India (3). N e w  (5), Pakistan 
(21, and ICRISAT (3) reviewed the research on BGM since the first meeting held in Dhaka in Mar 
1991, and pmpred plans lor future research to manage BGM on c h i i a .  



Research Activities 

Chickpea Breedlng 

LC002(SO)lC/lC: Bmdlng dnl chkkpw for rdrptltlon to dlffennt aprocllmtlc mglona In tha world 
- ExIra-short. and ahor ldudon chlckpu 

LGOO3pO)iCilC: Brwdlng d.J chlckp.r for adaptation to dlffennt agrocllmatlc roglonr In tho world 
- Medium-duntlon d.rl chlckpw 

LCOO)(W)ICIIC: Bmdlng dnl chlokpw tor rdrptatlon to dllhnnt agrocllmatlc roglona In tha world - Longduratlon &I chlckpea 

Sclentlsts: OS, JK, SCS, HAvR 

The prolonged cod period of January and February at ICRISAT Center (IC) was favorable for growth, pod 
f~mat~on, and seed-sat 01 chi-a. The ~ntormatton recelved from Gwalior. Hlsar, and Pantnagar on 
cooperative tr~als was posillve and we expect useful results from the current season. However, some 
patches of salinv were noted In the fiMs al Hisar, while the kabuli trials had poor germmation at Gwalior. 
As repotled In the Quarterly Technical Report of Oct-Dec 1882, pod borer damage was severe in the non- 
sprayed fields at IC, especially in BUS 90. Test genotypes differed greatly in their abllily to recover from 
the pest damage; the res~stant ones showed good regrowth but and the susceptible control had poor reco- 
very. Pod and seed damage counts were taken and are being analyzed. 

At IC data were obtained on wilt and rod rot resistance of tr~al entries, and screening of early segrega- 
ting cross populations was completed. This will resull in establishment of resistant bulks or resistant single 
plant progenies. Data from some triats in nonlnigated helds have been anelyzed with the result8 shown 
In Table 1. Growing cond~t~ons were very lavorable as evidenced by a maximum yleld of 3.33 t ha ' based 
on average plot yields. It is interesting to compare these yields on our experimenls with the mean yield 
of 1.36 t ha ' of a chickpea varieties grown by a local farmer on a field adjacent to ICRISAT research farm 
(Table 2, Fig. 1). 

LC006(90)ICIIC: Breeding kabull chlckpu for rcbpWlon to d l f f en t  aproollmatic roglonr In tho 
world - Exberhort- and shortdumUon kabull chlckprs 

LC007(00)ICilC: Bmdlng kabull chlokpu tor .bpW(on to dlffemt rprocllmatlc reglonr In tho 
world - W u m d u d o n  kabuli chlckpm 

LCOOB(W)ICIIC: Bnrdlng kabull chbkpa for adaptation to dlffemt a ~ ~ l l m a U c  reglono In tho 
world - Longdutatlon kaktll chickpa 

Sclentl6ts: JK, SCS, HAvR, 08 

The activities under the kabuli chickpea projects were similar to those described for Project LCW-004. 
At Gwillior seedling emergence was very poor, and no meaningful dab were obtained. At IC seedling 
emergence in both inigated and mmigaied fields was satisfactory, except in Field BIL 20 where the plant 
stand was variable. In the nonsprayed fW, a number d kabuli trial entries, specially ICCV 6 mutants, 
were severely damaged by He/- atmigem and pod borer faiktd to recover, but other entries 
recovered and yielded well. 



T.M. 1. Palomunao of ahbkpn mM.l In the lCSN-08 (PA 2(L892R) .t ERISAT w, 1992193. 

E!ry .. 
ICC 4918(C) 
ICCV rn 
ICCV 8ooo8 
ICCV 80008 
ICCV cool 1 
ICCV 90025 
ICCV 90027 
ICCV 90034 
ICCV 90035 
ICCV 90037 
ICCV 92001 
ICCV 92002 
lCCV 92003 
ICCV 92004 
ICCV 92MY5 
ICCV 92008 
lCCV 92007 
ICCV 92008 
ICCV 92008 
ICCV 92010 
ICCV 9201 1 
ICCV 82012 
ICCV 92013 
ICCV 92014 
ICCV 9201 5 
ICCV 92016 
ICCV 9201 7 
ICCV 92018 
lCCV 92019 
ICCV 92020 
ICCV 92021 
lCCV 92022 
ICCV 92023 
ICCV 92024 
KXV 92025 
lCCV 92026 
ICCV 92027 
CCV 92028 
ICCV 92029 
LCCC 37 

SE 
Mean 
cv FJbl 

Days to 
50% Days to 

maturity Rowmnq .. . .. . .- . - 

55 110 
58 107 
58 111 
59 112 
59 116 
58 110 
58 114 
56 108 
54 106 
58 108 
58 113 
59 110 
62 115 
58 107 
59 111 
58 107 
60 11 1 
59 11 1 
60 113 
58 108 
63 114 
57 108 
56 108 
60 110 
57 109 
57 107 
58 107 
55 106 
60 112 
60 115 
59 112 
59 11 1 
61 114 
58 114 
55 107 
56 112 
58 113 
58 112 
58 111 
58 11 1 

Seed yield 
. . . - . ... .- - . - - 

Rank %"la. . . -.. . . . . - .~ - 
3052 7 
3078 5 
3081 4 
31 46 2 
2388 37 
2926 14 
2841 20 
2850 33 
2810 23 
2957 12 
3026 8 
3328 1 
2838 2 1 
2491 35 
2881 31 
2845 19 
23 W 38 
2914 15 
3026 8 
2850 18 
3019 9 
2717 27 
2793 24 
2905 16 
2779 25 
3053 6 
2655 32 
2514 34 
2819 22 
2736 26 
2681 31 
269 1 28 
2860 17 
2686 29 
2933 13 
2405 36 
2686 30 
31 38 3 
2962 11 
3000 10 



T & h  2. Yklds of owfarm chickpea grown without lnlgatlon d j m t  lo ICRISAT Campus, 
Potanchw, postralny m s o n  1992193. 

Y leld' 
variety (1 ha ') 

ICCC 37 
ICCCV 2 
ICCV 10 
ICCV 88202 
Ann~ger~ 
Mean 
SE 
CVC%). 

Figure I .  View of local farmers chidpea crop taken from within ICRISAT Center Farm, postrainy season 
1992193. 



The cuHivu ICCV 2, rebawd under the name Swelha. ~mpressed tanners by its short duration and 
comporativedy large seed sue, but for a kabui~ type, the seed sue can be further improved. A number of 
ShOJl duatm, win and root rot rescstent. brpCJ-seeded (>40 p 100 seeds '), high y@ding varieties are reedy 
fa twMer terrting In internatmai nurseries. Soma d these have already performed well in Maharashtra 
State. Indlcl. Several slngle plant selectcons In F, populations, from uosses invdvinp a tall. Russian 
lntroduc(~on; they combined prowth habit with larpe seed slze. 

LWlO(W)tC/IC: Bmdlng dnl and Wll chic- for specific rltuatlons In the world - 
AdmpMlon to u r l y  wwlng flncludlng wwlng durlng the dm) 

LGOlI(00)W. Bmdlng dul and kebull chlckpeas for speclflc sltuatlone In the world - 
AdmpUUon to liltr wwlng 

LM12(0a)lCllC: Bmdlng krl and kabull chickpeas for 8peclflc 8ltueUonr In the world - 
AQptrUon to hbh  tonllity end lnlwtlon 

L0013(00)lCllC: B m d l n ~  krl md kabull chickpeas tor speclflc sltuatlon8 In the world - 
AdrpMlon to rlomhood cropping systems 

Bchtl8tr. SCS, 08. JK, HAvR. 

The July-sown experiments, that had suffered f r m  rain, drought, and severe H. armigera attack produced 
W y  low y~elQI. Some of the entries were later sown at the normal time and have shown better growth and 
166s H, am&fa damage, and hlgher yrMs are expected. 

The experiments conducted unOer project LC412 (Adaptallon to high fertility and inigat~on) were sown 
only at Qwalkir and Hisar. 

LW16(W)IUIC: Q.nnpirun m h a n m m t  for blotlc strewee - R.dstanw to mooch* bllght 

LW1~)1011C: Onnpl.un .nh.ncmnt for blolc stwee6 - Redstance to H d l o o m  pod 
born 

The ascochyta blight reelstance saeening continued in the "ch-a growthroom". To illustrate the 
relevance of rcrsrnlng under growthrown conditions. we present disease scores from the growth room and 
hwn heM weening a m  with their cardations (lablo 3). The coeffcient of cwreialion was 0.9, showing 
that Ihe tacil'i enables satisfLlclwy testing for esoochyta Might resistance. 

The F, popuillt(olla ol double msses, and F, and F, progenies, derived horn promising single plants, 
selected lor Hekmwp resistance, were further mmed under nonsprayed conditions by counting and 
mcofding ttw numbem of demeged and undamaged pods. The earty-season damage was severe, and 
deer di(rerenoeS between plan& were nUsd. but labsewn damage was less 6evere and differences 
belween plants were much less than expected. 



thsease S c o m ~ ' ~  Disease Scores1.* 
- .  

Growth- Gmwth- 
Vanetylcross Hisar room, - ,Vanetylcross 
- . . -- - - -- - -. . - . . - - . . . - . . . . - -- - Hisar room . . . .. .... 
ICC 607 9.0 9.0 ICC 1085 9.0 9.0 
ICC 14M) 5.0 6.0 ICC 1472 8.0 9.0 
ICC 12967 9.0 9.0 ICC 13416 9.0 8.0 
ICC 13816 5.5 5.5 ICC 14911 6.0 7.0 
ICCL 86446 5.5 6.0 ICCL 86447 5.0 5.0 
ICCV 89445 5.0 7.0 ICCX 790151 4.5 5.0 
ICCX 800839 7 .O 7.0 ICCX 600858 4.0 5.0 
ECX 810457 6.0 7 .O ICCX 810737 7.0 9.0 
ICCX 810737 5.5 7 .O ICCX 81 0800 4.5 6.0 
ICCX 810974 4.0 6.0 ICCX 830677 5.5 5.0 
'b 7 9.0 9.0 - - - . . . . - . . .. . . .. .. - - . . - - -. . . . . . . . . * - - . . 
1.  Dtseese score : 1 = no symptoms. 9 - kllied by diaaaw. 
2 R . 0.9087: R7- 0 822: varlal~on explatnod by llnear regrssslon - 82% 

ldeotype breeding continued by backcross~np selected F, planls to the recurrent parents. Seed from F, 
plants and backcrosses were obtained for studies on res~slance lo dry root rot, and on seed sire and 
protein content. 

A root study conducted by the Crop Phys~ology, Genetic Resources, and Chickpea Breeding Unim using 
the parents ICC 4958 and Anniger~ and their F,, F, and backcrosses, yielded the following pelimlnary 
results: 

Contributing 
en ects 

Additive [d] 
Dominance [h] 
Additive x addit~e [i] 
additive x dominance a 
Dominance x dominance (11 

Percanlag8 of 
contribution 

The observations on F, plants of tha intenpsdfic a m  Cicerariellnum and C. Bchimpermum continued. 
lsozyme anelyses were completed. Harvesting had started, but many plants were still green at Me end of 
March. 



hkntlsh: NW, RPA 

Ybld data Ol  trials harvested during the last pan ol the ralny season at IC and at Mod~puram were 
analyzed. FlfM 86MkXI 01 llm derwed from dHferent mseslgenerations were made. The resub of 
M ) ~ B  trlals are summarized below 

(I) Podofmmer 01 extmhortduntlon drtemlnsb md Indetwmlnata lines at Modlpuram 

Twenty+bM newly Weloped extra-shoctdural~on lines were evaluated at Modiplram during the 1992 
rainy season. Determinate extra-shonduration lines flowered in about 72 days and matured in about 117 
days at ma localion. Promising determinate lanes whch yielded more than the control (ICPL 4) were ICPLs 
9101 1.82032, 90002.92029. 91002, and 92030 (Tnbk 4). 

lndstminate extra-shorldurat~m lines lowered In about 79 days and matured In about 127 days. The 
pomlsing indeterminate lines were ICPLs 92047.91024, 92044. and 91031 V l b k  5). The performance 
of Mst, Ihm at IC was described in lasl quarler's report. 

iCPL No. 
,- . .. - . - 

Days to 
50% 

Ilowering 
-, . .- . . . . . 

Days to 
maturity . - - . -. . - .- 

Plan! 
height 
(cm) .- - -. . - .. .. . -- 

100-seed 
mass 
(9) . . 

Grain 
yield 
(t ha-') 

.- -. - 

Control 
ICPL 4 81 122 111 5.4 0.72 



1- 5. Pdomafm of wme nwly4~vrkp.d ertrrrhortduntlon Indotumlnate (NOT) p l p n p o a  
lhwa grown at Modipurm, In&, rainy mnon 1902. 

Days lo Plant 100-seed Gram 
. - . . . . . . hetghl mass yfflld 

ICPL No. flower~np matuitv f cm) lo) It ha 'l 

Contrd 
UPAS 120 83 132 167 7.3 1.28 

SE + 1.96 t 1.75 t 9.06 i 0.27 10.157 
Mean 79.4 126.6 168.0 8.00 1.25 
(n= 14) 
CV (%) 4.2 2.3 9.3 5.9 21.8 

(11) Performance of short-duratlon dotermlnato and lndetennlnste llnrs at Modlpuram 

Eighteen newly-developed determinate shorl-duratlon llnes were evaluated at Modipuram during the 1992 
ralny season. Average duration of these lines was 121 days and plant he~ghl about 120 cm. Promising 
lines among these were lCPLs 91013,89029,92038, and 92040 (Teble 6). The best entry ICPL 91031 
(2.0 1 ha1) s~gnificantly outyielded the control ICPL 151 (1.5 1 ha I). 

Twenty indeterminate shortdurat~on lines were evaluated a1 Modipuram during the 1992 rainy season. 
These lines matured in about 135 days but were tall (188 cm); those showing acceptable performance were 
lCPLs 91039. 91050. and 91049 (Tabk 7). 

(Ill) Performance of extrwhorldumtbn l l n r  In Andhn P r M  (ICRISAT.APAU trlals) 

A set of 1en extra-shoct-duration lims abng with a hybrid were evaluated at 14 locations In Andhra Pradesh 
during the rainy season of 1882 for the third successive year under the ICRISAT-APAU collaboraHve 
program. The results from nine locat is were received and analyzed. Among the extra-shortduration 
entries tested, ICPL 84031 (Tabla 8) recorded the highest average yield (1.05 t ha"). The grain yield of 
this line ranged from 0.47 to 1.78 t ha" at dierent locations. Two other lines which recorded an average 
yield of abwt 1 t ha" were ICPL 84052 and ICPL 88034. The hybra ICPH 8 recorded an average of 1.22 
t ha.'. However, it matured 10 to 15 days later than the extra-shortduration lines. 

R d o n  of newly devdopd pigeonpea Ilnm to sterility molrlc and wilt dlaemm 

New lines were evaluated in a sterility rnosarc and wilt sick nursery during the rainy season 1982. Among 
the limes tested lCPLs 92044,92050,92051,92030,92028, and 92040 showed less than 20% inddence 
of sterility mcsaic. The lines ICPL 92044 and ICPL 9001 3 showed combined resistance to sterility mosaic 
and will (Tabla 0). 



T d e  6. Morfwna of swm nowly4Wopod M d u n t l o n  DT plg.ow llw grow af 
Mo6@um, If@& mlny ~O#KUI 1991. 

Days to Plant 100-seed Grain 
height mass yield 

ICPL No. flowwtng maturdy . - .  . ... . . .... .-v--....-._... _. icm! (Q! ~ ~- 

(t ha') 
. . - - - - . . -- 

Control 
ICPL 151 75 119 119 11.5 1.49 

Trbh 7. Womuna of s o n ~ ~  n o w l ~ w l o p o d  rhortduratlon NDT p lpnpoa llnes Drown at 
Modlpunm, In*, r&y soawn 1882. 

Days to Plant 1OOemd Gram 
he~ght mas9 Y @ I ~  

lCPt No. flowering rnatur~ty (W (91 - - - - - - - -- - --- - - -- - -- (t ha") 
-- 

SE t 1.53 i 2.16 i 7.91 f 021 f 0.186 
Mean 88.4 135.4 186.5 8.3 1.67 
(n-20) 
cv (%) 3.0 2.7 7.3 4.38 19.3 



~ r M e  8. Wonnmcs of ertrrshort-duatlon plgeonpoa I I m  grown at nlrn IouUonr under the 
APAU-ICRISAT Collrbontlw V I l k t r l  TIW In AndRn Pradwh, Indk, rainy m w n  1992. 

Ytsld ~g ha 'I 

lCPl GmW Ydll Pam. 
No hrbn Js(l(~sl_---Lam -lagol__mMch~lt W h n  Warangal cheru Tsupoli Owl Mean - .. - - 
84031 Dl 1738(3) 1270(4) 690(5) 4693) 791l1) BB9(l) 178119) 589(6) 1242111 1050 
W l O  DT 1446(5) W5W) W ( 6 )  1 W )  W ( 3 )  485((1) 1167(11) 578(5) 578(ll) 741 
86005 01 832ltll 860111) 5@3(7) 374i5) 254112) WlH) 20(139(2) 476(10) I)(M(10) 7W 
87105 DT 829110) 91W9) 370(11) 37218) 342(11) 55119 ?0?1(7) 611C9) 7W81 780 
Wl 01 2237(ll IDol(7) 45719) W 4 )  621(4) 485(9) 12&((101 474(11) 92817) 876 
BBWB OT 120g16) 903(10) lKQ(1) 5SO(l) 43719) 3461121 l W ( 8 )  481(8 6 )  119bl2) 909 

ICPH B NOT 1928(2) 1282i51 938(2) 543(2) 58217) 108(31 3219(0 ?9l(l) lWI(4) 1227 
84052 NOT 94519) 1581111 71613) 133(11) 69612) 613(51 22fXNS) (18M2) 109813) 983 
88034 NOT 1450110 1397(3) 70914) Z(Y(7) 58316) 745(2) 330413) 481(R 5) 102216) 907 
88039 NDT 109918) 1136(6) 38200) 1351101 554(8) 391(11) 1057(1?) 520(I) 740(9) 888 
89016 NOT 121517) 1508i2) 585(81 93(121 W(S) 518(7) 211116) W14) 987161 911 

SE t 170.2 t 99.3 i 194 t 100 t 20.6 i 83.5 t lb24 t 27.0 t 178.0 
Mean 15467 11388 6458 2965 538.8 5620 2 0 W P  587.8 9405 
CV 1%) 219 151 5 2  5 8  8 8  257 131 8 2  33.0 

Table 9. R.actlon of newly-developed ICPL linen to rtdllty mosalc end wllt d l ~ e r s r  In a el& plot, 
ICRISAT Center, rainy w o n  1982, 

Percent Incidence of 

ICPL No. Will Sterility mosaic 



LPJQZ-: Wwbpwmt ol rmldlum nd lonpdu- plg.onp.a for hbh ylrM and rtabllm 

Modkrn duntbn. We comple!ed crows for the develo(xnent of materials for raskstance to phytophthora 
Might, 8terlUty mouic and H e l m  pod borw. All the y i i  tnals and breeding materials and promising 
W&ti6ns from dlseese nursenee have been hatvested and data bom yleld trials slatisticafly analyzed. 

Pll(OfmUl# d wlH md rtwlltty d c  m l r e n t  l l n r .  Nineteen WIN and sterility mosaic resistant lines 
and the s(arxlrrd control cultwar C 11 were tested lor yield under rainled condilions and lor their reaction 
lo WIN and Wl i ty  W c  In Ihe disease screening nursery. ICPL 92060 was the highest-yielding line 
producing 2.07 t ha" compared to 1 .61 t ha" tor the best control C 11. Seven other lines having similar 

a8 C 11 and ICPL 871 18 controls showed cwnbrned resislance to win and stenlity mosaic v&o 10). 
The wUt and stonlity mwrex: Incidence In these propenles ranged lrom 1 to 10%. We plan to indude them 
in the WMsdiumdurali P@mnpm Inlernat~mal Trial durlng the 199W season. 

Potfornun# d will rool.1.nl I lna.  The yleld performance and wilt resistance of 18 lines were tested 
under ralntsd condition8 at 1C dur~ng the tW2/93 crop season. One line (ICPX 8701 11-W10-WEWB) was 
slgnllurn(ly higher y~eMing (2.06 1 ha ') than the control C 11 (1.61 t ha '). Twocreamreeded mutant lines 
dweloped hwn ICP 6663 had yields similar to that 01 the control ICP 8863 (Table 11). These lines will 
be useful in areas where w~il Is serious and a cream seed color IS preferred over thb nofmal type. The 
percentage incidence 01 w~lt In these llnes ranged between 4 and 11% compared to 26% in the control 
C 11. 

1- 10. Pwfomunolol modlurn-dumtlon wilt and aterltlty rnosalc (SM) realstant I lnm at ICRlSAT 
C.ntu. amp r w w n  1992/83. 

my Orein Days to Plant 100-seed Seeds Plant Percent incidence 
-. .- .. . Y hecghl moss per stand - -- - - - 

No. NMW -. pod Win SM (I . F- .- (an! -- -0. . -. . 

5 tCPL DZObO 2.07 11 1 157 194 9.9 3.8 41 4 6 
2 ICPL-7 1.82 110 157 186 8.3 3.5 42 5 7 
14 lCPL92088 1.82 113 158 187 9.9 3.5 41 1 3 
4 tCPL 92059 181 105 153 176 9 6  3.9 39 10 9 
7 lCPLOXW2 1.74 110 156 186 9.6 3.7 41 7 5 
11 tCPL02088 1.71 110 156 182 10.1 3.6 42 2 2 
10 tCPL92085 1.88 110 157 186 9.6 3.6 39 3 1 
15 lCPL92070 1 110 156 179 9.7 3.3 38 1 2 



T.M. 11. Podommu of mrdlum-duntlon wilt-mlrtnt llnm at ICRISAT Contor, amp w o n  
lOR2/D3. 

No Name . . . 

14 IGPX 870111-WlO.WB WB.8 
1 iCP W 5 k R . l . W B W B - B  
2 ICP BB835kR-2.WBWB-B 
I 3  ICPX 8701W-WB WB-WBB 
15 ICPX 8701 1-W: 1-WBWB-B 
16 lCPX 8 6 0 1 0 Q W E W W -  

WHBWB.B 

20 ICP w3 
19 C 1 1  

SE 
Mean (11.20) 
CV (46) 

Grain 
w 
(t ha ') . . 

2 06 
I .@ 
1.85 
1.83 
1 7R 

1 74 

1.74 
I 6 1  

*0 131 
1 57 
14 

Long duration. The longdurat~on trials and breeding materials have been harvested, and data lrom yleld 
trials have been statistically analyzed. Due to high wilt Incidence In many entries In the Longduration 
Plgeonpea International Trial (LPIT). Sterility Mosaic Resistant Advanced Lines Trial (SMALTI, and Short- 
statured Progenies Trial (SPT) yleld data and other ancillary observattons have not been recorded. 

Psrlormance of wllt and rterlllty m w l c  mlr tent  Ilnm. Fifteen w~lt and ster~lity mosaic resistant lines 
and the two control cultivars NP(WR)tS and T 7 were tested for yield and win and sterlllty mosaic 
resistance at 1C during the 1992193 crop season. Four lines were significantly higher yielding than the 
h~ghest-yielding control NP(WR)IS (Table 12). The wilt and sterility mosalc incidence In these llnes ranged 
irom 4 to 13% and 1 to 10% respectivdy, compared to 2 1 % w~lt and 16% sterility mosaic incidence in the 
best contrd cultivar NP(WR)lS. We plan to test their perlormance In the Longduration Plgeonpea 
International Trial In the 1993194 crop reason. 

LP-303(80)IC1lC: Development of hybrlda and their mod productlon technology 

Scientlsta: KBS, RPA 

Perfomrencoof expedmsntal hybdfh In AlCPlP cowdlnsted bial8. Three coordinated hybrid pigeonpea 
trials were supplied by AlCPlP for testing at IC. Each test entry was evaluated in twc-row plots, replicated 
twice. In the shodduration determinate and shortduration indeterminate trials a wide range was observed 
for days to flowering, duration, and plant type. The coefficients of variation in these trials was high (Am). 
The hybnds GPH 344 (2.53 t ha") in the determinate group and PPH 3 (2.89 t M-') in the indeterminate 
grwp were the highest yielden. 

In the Mediumduration Coordinated Hybrid Pipeonpea Trial, 20 hybrids were evaluated along with C 
11 and BDN 1 as controls. AKPH 2080, a hybftd from W a .  produced s ign i f i i l y  higher yield (2.34 t 
ha ') than the control variety BDN 2 (1.14 t M'). This hybrid has seed of similar size to that of the control 
(Tabk 13). 



Em* 

1- 15 Pubmmo ol rom, promldng ~ l u m d u r e t l o n  expwimental hyMds In the AlCPlP 
coordln8td M11, ICRlSAT Contor, nlny rruon 1992. 

Days to Plent lOOseed Y~eid - - mass 
%scpnany 

helgM (t ha '1 over the 
Entry Flower Mature (cm) (0) - - - - - - ..- -- --- - cmtld -- 

AKPH 2080 94 136 1 83 11.7 2.34 
IPH 062 94 135 165 10.1 1.77 
IPH 1330 105 148 1 85 9.4 1.69 

SE i1.B f1.9 6 . 8  a.61 +- 0.245 
Trial menn 98.6 140.0 174.4 9.34 1.335 

(-1 
cv M 2.7 1.9 4.7 92 26.0 



To transferthemale ster~lepeoe into ICPL 83024 (BC,). 87108 (BC,). 87105 (BC,). 871 13 (BC,) and 871 19 
(BC,), ttw s c W u M  hybridtration work was completed. In ALPL 33, plants of BC,F, were harvested for 
raistng Ihe BC,F, generaton m the 1993 crop seeson. 

D e u d o p ~ ~ m t  of hybrid c o m b l ~ l w  

A total of 26 shortduraton mtbk 14) and 13 medum/lete durat~on (Tablo 15) hybr~ds were made by hand 
pollinations. These lnclude 13 shM-duration pomis~ng hybnds whlch performed well In the prevlous 
season. These h y W s  wtll be evaluated In the 1993 ralny season and part ol the seed WIII be shared with 
AiCPIP cooperators. 

Table 14. List of shortduntion p1g.onp.a hybrids developad by hand polllnatlonr, lCRlSAT Contor, 
rainy bsaron 1W. 

S No IPH No Parentage Poil~natrons Seeds 

1 73' ms Prabhat (DT) x ICPL 84032 400 396 
2 575' x ICPL 87109 500 294 
3 732' ms T.21 x ICPL 87109 540 743 
4 1213' OMS 2 x ICPL 90007 226 a 
5 1214' " x ICPL 90012 120 87 
6 1215' " x ICPL 90013 500 568 
7 1217' * x ICPL 90024 505 203 
8 1220' " x ICPL90029 173 
9 1223' OMS 7 x ICPL 80036 162 87 
10 1225' " x ICPL 90039 174 33 
11 1226' " x ICPL 90043 565 456 
12 1228' " x ICPL ~0046 730 224 
13 1229' " x ICPL 90050 558 448 
14 1 382 OMS 2 x lCPL 90008 200 
15 1 383 " xICPL90018 208 
16 1 384 " x ICPL 01005 203 
17 1385 " x ICPL 91007 204 
18 1 386 V ICPL 91012 295 
19 1387 " x ICPL 91019 115 
20 1388 OMS 7 x lCPL 91023 165 
21 1389 " x ICPL 91027 210 
22 1390 " x ICPL9104S 200 
23 1391 " x ICPL 91048 120 
24 1392 " x ICPL 01047 200 
25 1393 " x ICPL 91031 280 
26 1394 " x ICPL 92045 203 

A - -. -- 
1. Also made tn 1991. 
2. Crosses being made In the offseason In the greenhouse. 



IPH No. 
. . . - ... . 

1287' 
1322' 
1323' 
1324' 
1325' 
1328' 
1327' 
1328' 
1329' 
1330' 
955 
1395 
1396 

Parentage - .- -. - . . .. - - - . - . 
ms ICP 3783 x ICPL 87119 

" x lCPLgOlOD 
" x lCPLW103 
" x lCPL92001 
" x lCf'L92002 
" x ICPL 92003 
" a ICPL 92004 
" r lCPL 92005 
" x ICPL 92006 
" x ICPL 83056 
" xICP11298 
" x lCPL87051 
" x ICPL 8398 

seeds 

1161 
1245 
1550 
1255 
1810 
1327 
1110 
1423 
1263 
985 
970 
985 
1204 

Salantlah: KCJ, NB6, RPA 

Pod bom n d  podfly ~ 8 t . n o a  In both the populatims harvesting was done from each male sterile 
plan!. Seed from all the male sterile plants will be bulked for the next cycle of random mating. 

Oroundnut Breeding 

LQdQ1(00)ICllC: Breodlnp for mla tmcr  to rust and bto k t  spot of groundnut 

We r m e d  volunlwr Plants from triak, segregating populations, and seed increase plots. We also 
prepared Held books, recorded seedling emergence, and time to 75% flowering in trials. In the hybrization 
Mi&, mt m v e d  the sea and off-types ammy the F, plants. Postharvest observations fw evaluation 
d rust and late leaf spot resistant parents are in progress. 

We conducled Iwo experiments; one 10 study the components of rust resistance by detached leaf 
technique using fkrld prom, Wnb, and Me other to study inheritance patterns of variow components of 
rust resistance by inoculation of ported plants in a greenhouse. Observations on lesion numbers in both 
the expeciments ware cmnpkted. 

Data on dl content tor 93 varieties and protein merit lor 32 varieties m e  lrom the Crop 
~uality Unit (COU). The oil contents ranged hum 38.7 to 51 9%. lCGVs 90087,87860,91244,82095, and 
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