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Multi-location cvnluation of pigconpea (Cojunus cojall) for 
broad-based resistance to sterility-~nosaic disease in Iridia 

U i r e c l o r a f e  of P r r l sesRcsearc l r ,  Kmnprt r .  Urror P r a d c s l ~  208 024, o t ~ r l  I n t c rnn r io t i c r l  Crops 
R e s c o r c l ~  l n s r i r r ~ f c f o r  Sc r t r i -A r id  l i o l ) i c s ,  Pa ro r i che ru ,  A n d l i r n  I ' r c ~ ~ i c s h  502 32.1 

Rcccivui: 24 Apri l  1992 

A nlul~i-loc;tlion tnal war  conduc~ccl f ran  1983-Y4 l o  1989-'5% lo cvaluntc 1.11 gcnnplasm rccc r r i a~s  
and 725 I,rccding lines of pigconpca [Cojonu cojon (L.) MiUrp.], for rcr i rur~cc to sterility tnotric at  13 
loc~uons. 'l('1' 1035'. a lioc from Madhya Pradcsh. was rcrisla~\l a1 12 Ic~;nions and s~~rwp l l h l c  o r~ l y  a t  

Kanchi. Ohcr gcnnplasm lirtcs ('ICI'6997'. 'ICP 7197'. '1CI17234', 'I(:1'7S67'. 'ICl'S094'. 'ICl'RSG2'. 
'ICI' 10976', 'ICI' 1U)79'.'ICl' I O b ' . ' l C I '  I IO49'.'ICI' 11204'.'1(:1' 11206')and brccdrng liricr ('ICl'l. 
335'. 'ICPI. 3.42'. 'ICPL 365'. 'ICC'L 8324'. ' I ISMR 235') wcrc rcristal~t at I 0  loouor~s.  '1)l'l'A 95.2'. 
'DI'I'A 85.13', '1)I'l'A Y5-14' and 'DPI'A 85.15' u~crcicsislantorrnalcralcly rcrislantalall hc6loc3tions 
~ c n c d  (Ilholi. Kanpur, i 'aln~chcn~. Kumarganj, Pa~tu~agar and Kanchi). 'Hahar'. a luag-duratiai varic~y, 
was rcsislrnt or malcralcly rcsist:mt at all h c  I I tcst localions (Da~111a~~ur. Ilangalorc. Coirnba~orc, I)holl, 
Kanpur. Kumarganj, l'amr~agrr. I'atanchcm. Kahuri. V a ~ ~ t b n .  Varanrri) i t  was cvalualcd. ' D A  32'. 'I'DA 
2'. 'ILsa IS', 'l'usa 17' and 'Purr 18'of long duntian tcslcd in  Pigcnpca D~ .o r i l i ~~~ ld 'P r i ; I I  u,c,c rcsin:uit 
or inodcralcly rcsistnlt~ 81 all  h c  5 or morc lucationr in which h c y  u,crc ~cstcd. 

S u r v c y s  cnrricd our during 1975-80 s h o w  c o m b i n c d  c f i c c t  o i i u s a r i u ~ n  w i l t  a n d  s l c r i l i t y  

;in nnnua l  loss of R s  1 000   nil lion t l uc  t o  t l i c  mosaicinIndia(Knnnniyoncfc11. 1 9 8 4 ) . n i c r c  

' ~ c n i o r  I'lanl I'ahologis~. N a ~ i m a l  llcrcarch Ccntrc 
for Croundt~ul. Junagadh. Gujarat 362 015: 'Senior 
Scict~tisl. Division of I.loricul~urc, Indian A r icu l tur~ l  
Ilcscarch Instilulc, h'cw DeUli 110 012: 'Associate 
I'rolc<sor. Ikpatuncnl of l'lant I'ahology, Marathwada 

fricultural U~tivcrsily. I'urbha~~i. MaharashIra 431 202: 
?:tolcrsor of Plant I'athology. h 'a~imal  I'ulrcr Kescarrh 
Ccnlrc. 'I'amrl h'adu Apriculturrl Univcrsity, V a m b q  
622 303: 'lunior Scicnlist (Patholqy). Mahallna. Phulc 
Krishi Vidyapcch. Kahuri. Maharrrh~ra 413 722: 
91'rolcrsur. Dcpan~ncnt of I'lant I'ahology, Govind 
I1aUahh Punt Univcrsity of Agriculture a~ td  Tcchnology, 
I'anmagar. Ulwr I'radcsh 263 145; " k n i w  Scientist- 
cum-Associrle Profcssor (I'ulscs). Tirhut Collcgc 01 
Agricultum. Rajcndra Agr icu l~unl  Univcrsi~y. Bihar 
843 121; " ~ r s i s ~ a n ~  Pulsc Pah010gis1. Dcpanmcnt 
of I'I:II~I I:ahoIogy. Narcndn Dcva Univcrrity o f  
Agricl~llurc and Tcchnology, Paiubad. Uuar Pndcrh 

224 229: '%cnior l ' l a ~ , ~  I'athologist. Univcrri ty o f  
Agricuhural Scicnccr. Bangdorc. Karnalaka 560 M5: 
" l~lant Prhologist, I)cpanntcn~ of Mycology and 
Plan1 I'a~hology, lnrt i lulc o f  Agricultural Scicnccr, 
Ballarss Hindu Univcrsity, Varanssi. Unar Pradcrh 221 
005: "Scicn~ist (I'a~hology), Agricul~ural Kcsearch 
Station. UAS. Culharga. Karnalnka 585 101: "Sotior 
Plant Pathologirl (I'ulscs). 1)cpanmuttof I'lant Urccding. 
l'unjab Agricul~ural Univcrsily. Ludhima 141 001; 
16u . ~~tvcrs i ty  I'rofcssor-cum-Chicf Scicntisl. Dcpanmcnt 
o r  I'lant Pathology. B i r ra Agr icu l~ura l  Univcrri ty. 
Kanchi, Bihar 843 006. 171'lant 1'~~hologir l .  Ccrllrc for 
Advanccd Studies i n  Plant I'rotcction. TNAU, 
Coimbatorc 641 003 

%cnior Plant Pa~ho log i r l ,  Lcgumcs Program: 
' D C ~ U I ~  Dircctor.Gcncral. 'Senior Rcscarch Associalc. 
Legume Pa~hology. ICRISAT. I'alanchcm. Andhrr 
Pndcrh SO2 324 
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havc b a n  rcpons of incrascd incidcncc of 
stcrility mosaic rcccntly, cspccially in Gujarat 
ant1 Mallarashtra, causing a loss of Rs 7 050 
million annually. A largc nunibcr of 
gcrmplasni lines rcsist:rr~t to stcrility niosaic 
havc bccn idcntificd and brcctlilig lincs with 
sterility-mosaic rcsistnncc all(! high yicltl 
potential llavc bccn dcvclopcti (Rcddy er al. 
1990). A fcw gcrmplsni lincs with broad- 
bnscd rcsistmcc to stcrility rliosaic wcrc also 
idcntificd (NCIIC cr 01. 1989). Thc purpose of 
thc prcscnt invcsligation was to cvaluatc tlic 
ricwly idcntificd gcrmplasrn rind brccdirlg 
lincs for broad-bascd and skiblc rcsislr~ncc to 
stcrility rnos;~ic. .i'lic rcsul~s of sterility-~nosaic 
cvaluation carricd out at 13 locations in  India 
(luring 7 ycars arc prcscntctl in this pnpcr. 

b4A'l'GRIAIS A N D  hlli'TIIOIlS 

During 198LX4 lo 19S9-90. 141 gcrln- 
plasm acccsstyns ant1725 brccdilig lincs wcrc 
cvaluatcd for rcsistancc to stcrility mosaic. 
Thcsc acccssior~s wcrc idcntifiui as rcsistant 
to stcrility niosaic at tliffcrcnt locations. Thc 
brccding lincs inclutlcd in cvaluation wcrc tlic 
ncwly-brcd, high-yiclding lincs cntcrcd into 
tlic Pigconpca Co-ordinalcd Trials by tlic 
brccdcrs of thc All-India Co-ordinatsd Pulscs 
I~iiprovcmcnt Projcct (AICPIP) and thc Intcr- 
national Crops Rcscarch Institute for [tic 
Scrni-Arid Tropics (ICRISAT). Thc gcrin- 
plasm acccssions and brccding lincs wcrc 
cvaluatcd in 3 trials. In thc first trial 124 lincs 
including mostly gcrmplastn acccssions and a 
fcw brccding lines wcrc cvaluatcd during 
1983-84 to 1989-90. The majority of thcsc 
acccssions wcrc from thc ICRISAT. In thc 
sccond trial 17 gcrmplasm lincs wcrc 
cvaluatcd bctwccn 1988-89 and 1989-90. 
All thesc accessions wcrc from thc Dircc- 
torate of Pulscs Rcscarch (DPR), Kanpur. In 
the Lhird uial 725 lines comprising all the 5 
maturity groups wcrc cvaluatcd bqtwccn 

1983-84 and 1939-90. Sincc outcrossing 
occurs in  pigconpca, sclfcd sccds wcrc u s d  
for cvaluation. 

The locations for cvaluation wcrc sclcctcd 
jointly by llic pulsc patl~ologisf.s of AICPIP 
md ICRISAT at the worksl~ops hcld on tl~c 
rainy-sason (kknrifi pulscs, dcpcnding on thc 
inlpor~ncc of slcrility ~nosaic in  tllc arcn. 
availability of trainccl pa[hologis& and 
facilities for sterility-mosaic cvaluatio~i. Tllc 
locations wcrc Uadnapur (Maharashlra). Ban- 
galorc (Kamati~ka), Dholi (Biliar), Gulbarga 
(Karnauka), Kanl~ur (IJt13r Pratlcsli), Kumar- 
ga~ij (Uuar Pradcsl~), Ludhiana (Punjab), 
Pantnagar (Uttar I'radcsl~). I-';itanct~cru 
(Andllra Pradcsh), Rahuri (Mah;lraslltra), 
Ranchi (Uihar), V:uliban (Tamil Natlu) and 
V x ~ n x i  (Uthr Pr;xlcsh). Tllc gcr~nplasm ac- 
cessions i n  die first ant1 sccond trials wcrc 
cvaluatcd at 13 ant1 6 locations rcspcctivcly. 
Tlic lincs in  the Pigconpa Co-ordinatcd Tri- 
ills in thc thirtl trial wcrc cvaluatcd al 1 1  
locations. 

Fifty sccds ofcach tcst cntry wcrc sown in 
a 5 m row at a spacing of 75 cm x 10 crn, in 
randomizcd block dcsign with 2 rcplications. 
Evcry 2 tcst cntrics wcrc altcrnatc(l by 1 row 
of a linc susccptiblc to stcrility mosaic. 'BDN 
I '  ('ICP 7182'). At most of lhc locations thc 
trials wcrc artilicially inoculatcd cithcr by 
Icaf-stapling or inlcctor-hcdgc tcchniquc 
(Rddy and Ncnc 1981). In Icaf-supling tcch- 
nique thc seedlings of 10-15 days wcrc 
s~7pIcd will discxed lcnvcs harbouring mitcs. 
In thc infcc~or-hdgc tcchniquc, 4 rows of 'NP 
(WR) IS', a stcrili~y mosaic-susccptiblc 
variciy modcratcly rcsistant to wilt, wcrc 
sown 4-6 months in advancc of thc normal 
sowing timc on thc wcstcrn bordcr of thc 
nursery. Thcsc rows wcrc inoculatcd with 
stcrility mosaic by Icaf-stapling for multi- 
plication of the palhogcn and mile vcctor. 

The incidcnccof stcrility mosaic in he t c s ~  
lincs was rwordcd at maturity. The lincs 
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showing &lo% sterility mosaic incidcncc tion, mcan incidcncc of slcrilily mosaic in 
wcrc ca[cgorizcd rcsislant; 11-20%, modcr- dirfcrcnt scasons was calculated. 
atcly rcsisLmt; 21-30%, niodcralcly susccpt- 
iblc; and 31-loo%, susceptiblc. Sincc thc RESULTS AND DISCUSSION 

lincs showcd v;uia~ion in sterility-mosaic in- Evaluation for discasc rcsistancc was vcry 
cidcnce bclwccn thc seasons at thc sarnc loca- cffcc~ivc at all thc 13 locations. as indicalcd 

Tal,lc I Incidcncc (40) of rlcrilily rnoraic in pigconpca gcnnplarrn and brccdirlg lii~ca will1 broacl-luscd rcsislancc 
during 1983-84 to 1989-90 

Pigcoripca I'cdigrcc or lxwaliori Avcr- 
linc origin i 2 3 4 7 6 8  8 I0 1 1  12 13 agc 

'IISMK 235' 'IIIIN I '  x 0 KS 44 NT 5 10 31 9 0 9 Kf 0 2 11 
'IC1' 7035 Scl' 

'1(:11 999' ICRISA'S 0 M' 18 NT N'S NT KS 0 0 Nr N T  NT WT 5 

'IC1'6997' 'DSLK 17' O N T I 0  0 1 3  7 8 8  6 3 0 5 5 2 5  0 17 

'ICP 7035' 'l)SI1155' 3 2 6 2 0 5 1 3 1 3  1 0 4 6  0 0 7 

'ICP 7197' 'l3aliar' 3 N T 5 4 N ' S Z S  19 9 1 0 O K S  0 0 I 1  

'ICP7234' ' U Q  16' 4 2 6 2 1  4 4  8 2 7 1 9  3 0 3 0  6 8 12 

'IC1'7867' 'ANM 252' 1 8 26 I2 0 10 75 20 0 0 34 0 0 14 

'ICP 8094' 'ANhl. 449' 8 35 59 5 8 22 28 14 5 2 0 88 18 22 

'ICP 8109' ICRISAT 3 N'I' 13 WI'NT N'S NT 0 0 N T  KS NT P S  4 

'ICY 8862' 'Iiy 3C' 7 13 25 15 3 5 58 25 4 0 19 2 18 IS 

'ICI'10976' 'ICSh4RScl70' 4 42 8 2 0 3 33 13 1 32 37 0 8 14 

'ICP 10979' 'ICSMRScl457' 0 KT KT NT 0 10 NT 5 1 3 NT IS 0 5 

'ICP 10996' 'ICSMRSc12812' 4 NT 43 4 4 20 NT 4 2 0 NT M 5 10 

'ICP 11040' ICKISAT O N T  8 N T N T N T N T  0 O N T N T N T N T  2 

'ICP 11049' 'ICShlKScl5124' 1 NT KS 0 N T  0 N'S 5 0 3 NT 5 1 2 

'ICP11201' 'ICSMKScl8102' 0 K S N T  19 NT 4 KT 3 0 12 NT 0 1 5 

'ICP 11206' ' I C S M R S C I ~ I O ~ '  I Kr NT 2 wr I NT 5 o 3 NT o o 2 

'ICPL342' 'ICY4601Scl' 7 17 16 3 7 11 40 30 1 0 6 36 0 13 

'ICPL 335' 'C I I ' x 5 N T  58 2 2 5 31 30 1 0 8 43 6 16 
'ICP 6997' 

'ICPL 366' ICRISAT 10 13 62 0 5 7 NT 30 7 2 24 0 10 14 

'liPL8324' 'ICP' x'74146' 1 NT 97 4 NT 6 0 0 0 0 KT 0 0 11 

'ICP 7182' 'BDN 1" 100 100 100 100 45 99 100 58 -100 82 100 100 66 88 

1, Badnrpur, 2. Bangalore; 3, Dholi; 4. Gulbarga; 5. Kanpur (DPR); 6, Kurnarganj; 7, Ludhianr; 8, Panlnrgar, 9,  
Patrncheru (ICRISAT Ccnlrc): 10. Rahuri: 1 I .  Ranchi; 12. Vwnban; 13. Varanasi 

NT. Not ~ertcd; 'surccpriblc control 
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by high discasc incidcncc (45-100%) in thc 
susccptiblc control. 

The 124 gcrmplnsm accessions and brccd- 
ing lincs cvaluatcd in thc first trial showcd 
diffcrcnt rmctions at diffcrcnt locations. Thc 
lincs, in gcncral, showcd higher susceptibility 
at Dholi than at Illc othcr locations. Ilowcvcr, 
at wch lo~ation a fcw to scvcrn1 lincs wcrc 
rcsismnt or modcratcly rcsis~nt.  Twcn~y- 
thrcc lincs wcrc r c s i s ~ t  or ~nodcrarcly rcsis- 
mit at nlorc than 50% locations (Tablc 1). 
'ICP 7035' showcd 0-13Y0 slcrility mosaic 
incidcncc at 12 locations, and higlicr susccp- 
tibility (46% incidcncc) only at Ranchi. Illis 
linc and a fcw otllcrs ('ICP 10979', 'ICP 
11049'. 'ICP 11204'. 'ICI' 11206') showing 
lowcr incitlcncc (20% or Icss) at rnost of tlic. 
locatioris may bc corlsidcrcd to hnvc broad- 
bmcd rcsistmcc. Among $c brccding lincs, 
'ICPL 335', 'ICPL 342', 'ICPL 360', 'ICPL 
8324' nnti 'ICPL 85012' wcrc rcsishnt to 
stcrility mosaic at scvcral locations. Thcsc 
lincs arc of short, mcdiurn and long duration 
and arc I~igh-yielding. 

Of 111c 17 mcdiurn- 'and long-duration lincs 
cvalualcd in the sccond rial, 'DPPA 85-13', 
'DPPA 85-14' and 'DPPA '65-15' showcd 

20% or lcss incidcncc at all thc 6 locations 
(Dholi, Kanpur, Pa~nchcru, Kurnarganj, 
Panlnagar, Ranchi) cvalualcd. 

Out of the 725 ncwly-brcd higll-yicltling 
lincs cvaluatcd in d ~ c  Ihird trial, orily 6 lincs 
('Bnhar', 'PDA 2', 'DA 32', 'Pusn IS', 'Pusa 
17', 'Pusa 18') showcd 20% or lcss incidcncc 
i n  diffcrcnt locations (Tnblc 2). 'Bnhar' 
rclcascd for nortlicrn India (DPK. Kanpur 
1988), was rcsistnnt a1 a11 d ~ c  11 locations 
cvaluatcd. As thc linc showcd broad-basul 
rcsisrancc to stcrility mosaic in  thc prcscnt 
multi-location kink, it may provc to bc morc 
sublc, Tllc olhcr gcrmplasm and brculing 
lincs Ilia1 showcd broad-bascd rcsis~ncc in 
thc prcscnt stutly arc suggcstcd as donors 
for rcsisl;mcc-brccding programlncs or as 
viuictics for arcas cndcmic to s~crility 
mosaic. 

Diifcrcllt rcsponscs shown by diffcrcnt 
gcrmplasnl lincs co~l t i  bc atlributcd to varia- 
tion in lllc population of thc rnitc vcctor ; ~ t  
dilfcrcnt locations, and to thc biotypc of tlic 
mitcsas wcll as thc strains of thc stcrility- 
mosaic pathogcn. Rddy  cl(11. (1991) rcportcd 
that slcrilily-mosaic pathogcn has distinct 
slrains. 

Tablc 2 Incidcncc (40) of sterility mosaic in pigconpca liner ~ c s ~ c d  in Pigconpca Co-ordinatcd Trials with broad- 
bascd rcsirtutcc during 1983-84 to 1989-90 

I'igconpca Pcdigrcc or Location Avcr- 
linc origin 1 2  3 4  5 6 7  8 9 10 11  rgc 

'Uahar' 'SclMo&ari' 10 2 0 21 2 5 6 4 2 0 10 6 

'DA 32' RAU.Dhbli KT NT 19 0 3 0 NT 0 8 0 NT 4 

'PDA 2' DPR NT 3 N T  17 9 N T N T  5 O N T N T  7 

'Purr IS' 'DT'x'Blhar' NT KT 0 NT 4 9 NT 0 0 N T N T  3 

'Pusr 17' I A N ,  Pula N T N T  O m ,  4 O N T  0 3 N T M  1 

'Purl 18' I A N .  Purr N T N T  O N T  0 O N T  0 O N T N T  0 

'ICP7182' 'BDN 1" 103 103 53 103 103 103 99 58 8 2  103 66 87 

I ,  Badnapr. 2. Bangdore: 3, Dholi; 4. G u l h g r ;  5. Krnpur (DPR); 6. Kumarganj; 7, Ludhirna; 8. Panmagar. 9, 
P l l ~ ~ h e ~  (lCR1SAT.Centre): 10. Rahurii 1 I. Ranchi; 12. Vunbur, 13, V r m a s i  

NT, Na l e a d ;  msapdblc cahlrd 



Wc arc thankful to the plant patholo- 
g i s ~  of thc All-India Co-ordinated Pulscs 
Improvcmcnt Projcct and thc Intcrna~onnl 
Crops Rcscarch Institute for thc Scrni-Arid 
Tropics for conuiburing thc gcr~nplasnl 
acccssions. 
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