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Chlckpen (Ocn onerinrrm L 1 1. r hurt for the nx,l~ 
Lnili nrmrirnirr. .Mel,~~dofi~mr 6n~<1#nitrr IK<lh>#tl CI W t ~ ~ l e )  
Chun .H lu tunrro  (I tecrh)  Lhun . and hl rrnwiiiu 
finrnkim i?irnc 4.1 a/. I'J89J u h ~ r h  irurc .uh>rnn!ral y~cld 
Iclr*rr ilrtkrrrs .~nd Cirrco. IYSi). Clirimr and hk lk~nr ld .  
1990) Thrre a r r  fen ln lnlyrmrnl  uprlonr d\stlrblc tu 
rewurcr~pnn irrn>err to rrduvc damaye i.au*rd UI ihlrk- 
pra by rml-knat nrmra,dc\ Their arc no romrr,rrual 
chxkpca cuil~rar\ ul th rensidnce a )  .Mei<rwI<ry~rrr rpp hur 
rrrxstance to M vnrriltn and Hrrm,dc.m ctccn liar l x r n  
krund rn wild Ocerrpp (1)) Vtru cr a1 . I9W. Grrro, per* 

romm , lsr!ruto dl Nemlologta A p w ,  l u l y l  The paper 
d e w n k  the n n r a m  of 25 rcrcsra,nr of slx w i d  LIcer 
app , 173 advanced breeding imer, and flvc chsckwn c;lll- 
van 1" M ,,"W(VlCI1 

Seeds of 14 sccr\\#ons of C'Vcmjurkrrcurn Boas, 2 of L 
hllypum K. H Rech.. 4 oi C pnna)(/ldumJaub dsprch. 3 
of C twkuhtum lad=. and 1 each oi C cunMIum HochU 
erhch and C chomrr?nicum <@el M. Pq,  we% ubtamd 
frum LIX Gemdc RMwcs Urut of the I n m - i  Crop 
Re-h lnsl~culc for the Semi-Arid Troprcs (ICRISAT). 

i'rrsnrhrril. Anrllira I'mdrrh, I n d r ~  F o u r  \erd\ r,t rach 
rrcrawm wrrc anwn In fiwr 15-cm dramerer p<>~*  urntam- 
iny ;i 3.1 (b \'I mtxturv <>I autn~hved nvrrtwd sdnd and 
1,lrtk iola,n rc,lI o f  rM ptunlcn wcm ~xrrunrd from 
H-wrek-old rultumr mrlnWtncd o n  lomdto ILyiirpnicotr 
r.~rrloiturn Mill rv Kut~rr51 by trrntlny the n x , ~ ~  with 0 1% 
uxlluln h y p ~ ' l ~ l < > n l r  lHu+sry 2nd Barker 19731 T m  10 tli- 
teen thouund em* we i r  added lo the v,ci i luny wllh the 
x rda  (25(XI-j75U ryy, prr  .wed) Elyht weeks after scdlmg 
rmergrn'r, pliln~. were rrrefully removed from the porr 
and nx,a evaiurrrd fur nematrdr daillm~r xn term, oi 8111 
n u m k r ,  ynll ame, and perrmtapv ol yallcd area of roof. 
havd an vlaunl assessment of nxn are. covered hy galls lo  
thc tcmi rwn area Nenuadr mpralunlon war memured 
hy counung !he numl-m of ra  sac& afrrr rrraung the m o t 7  

w!d> 0 2593 t y p l n  blue Ira 3-5 mmutrr The egg hiira were 
*talned Jrrp hlur, whncnr rwro were nor sta~nrd 

Rwre of each phnr were evaluated for number of galls, 
*i?t d plls. percentage of gulled a m  of rwr, m d  egg sac& 
us tn~  r 1 to Y 8ndn Cali xndex (GI): 1 - 0 yalk, 2 - 1-5. 3 - 610. 4 - 11-U), 5 - 11-30. 6 - 31-50 7 - 51-70, 8 - 71- 
1W, 9 - > 1W @I&. Call a t l e  ICS). 1 - no gab, 3 - very 
mmU. 5 - small, 7 - medium, and 9 - big galls. P f f c e w c  
p l led  a m  (CAI 1 - no galk, 3 - 1-1046 rmt  area galled. 5 - n-wh, 7 - 31.5046, and 9 - r ~ 9 6  nnt area gdalled. A 
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damage index (Dl)  wan calculated as GI+GS+GA/3. Chtckpca cultlvar K 850 was used ar highly ausccptible 
Accearion5 wirh Dl - 1 0  were considcrrd highly mmnt. c k k  in d l  h e  l a .  Dam on GI, GS. GA and Dl were m- 
Dl 5 3.0 u, fenmtlm, Dl 5 5.0 u rnderately miaanr. Dl 5 usxally anal@ and a v m p  indtm are shown m Table I 
7.0 as awceptihle, and Dl 5 9 0 as a haghly susceptible. Dl war uwd lo evduarc rhe rearum of h c k p e a  g w  

I C m  Hrr I " u i n  <,dl1 I&% ~ 1 1 1  r u ~  
~ l k l  Damrpr 
am* "n ,",!ex 

Syna 
Syna 
syru 
Syrra 
synn 

Elhiupla 
Erhiopvd 

Syria 
Syrva 
Syru 
lndrn 
Indu 
Indm 
Indv 

SynU H.L? 5.?' ' 7 ?d-d '.I1 
Syna 6.6" 4.hCh 7 6 3 
Syna 6.6" 4 . f f 1 Y  7 q a d  6 3 
Syria 9.v 5 @e vv 7.5 

Syna 8 . p  :@" 7 Pd 7 7 
Syria 8 . 1 ' ~  7.6Yh 7.6Yb 7.8 

s w  8 . e  5.@-n ~ . 4 = ~  7 I 



and accesston3 d Clcer p p  bruuse p l l  nunmkr, p l l  st72 

and galled are+ of ma are tntimtc complnenb of d a m p c  
cdu.& by nm-kna n m l d r s  Numkm ( 9  ryp. ~ a c h  wen. 
nted uslnp the d e  &el@ for @I numhrr 

Ihc rccessonr wrre trstrd m a u w n h o ~ t w  Iktwrrn 
N o v m k r  19R9 and Ma? 19W tmxunum temperature 22 - 
32 "C, and mtnimunl trmwrarurc 20 - 23 'Ci. The rrota 
were ~ r n ~ r t e d  rrgularl) ~ m o n ' a  nutrient \r,lul>on and'2q0 
ppm nrtn,gm 2s ammonium nttrale urrc ndded tr, thr 
pLc  -.cry week (Amon. 1931  

Seed< of ~ d v a n c ~ l  lhreedmg ihnes and prornl\mX tult~. 
vars were recetvcd from the ICRISAT Chickprr Hrrcdtng 
LTnll The hreeding Imr. wrre lCCYa 13, 14, R(LlO2. W103, 
W I N ,  WIW. HHIIO. W05.  89230. H9244 H93(l1, 89314. 
89344 894U2, 89445 89701, 89702 YO(XI1-'WM)I4. ~MlOl- 
90152, W202-V0236, and.90240-9025% The pn~m!azny culrl- 
vnra developed at ICRISAT werr ICCC* 3-, 90. 42. ICC\'\ 
2, and 5 All the= gmarypra were \crrmrd k w o e n  luly 
IWJ and Lkcemhrr 1Y)I for rratatan<c tu I juruntca h) 
rnlculat~ny the Dl 1,ar.d on GI. GS and GA as dr5mhrd 
akrvr Symptrrm* of *tire* on the fo11s.w duc 10 nrmaaxle 
panlifltam on nxlLr werr v!*urlly a*re%erl rnrl genotvprr 
w ~ t h  no rppnrmr vrrra \ymptr,m\ urrr idrn1~ftt.d 

Rcsvlta ~d discussion 

d l  lhc accrs\lona elf C8rwspp urrr wacrphhlv to M 
ju!'unlra (Tahlc 1) Kocrt ydll~ng was exlrnaiLc in most 
cntner Average GI rdngcd from h 6 on ICCW 47, 85,  and 
X6 to 9 0  on ICCWr 26. 71. 74, -'. ?9, 81. H.4 and 88 
Averape GS was yrrntcrl on acrer*ir,n of C bytrgun~ 
Average G5 of C judnrcum acres*wns ranged ln,m 4 R 
( I C W  ROI a, 7 0 (ICCU'r 78 and Hj) Accewlonr of C pm- 
wlzfldum and C chumvrnrcum b d  r m l l  galla and L 
cunearum h d  very small galls Vamuon ~n pII i z r  n%5 

w a t e r  rhan m pall numher and galled area of nwl In lhr 
C~cer  spp  GA ranged hetwrrn 6 0 (ICCW 471 and 9 0 
( I C W  8 X )  Dl of all the accrsszon$ except ICCW 47 was 
greater than 6. hrp numbers of  eRy sac., lratinga 7-9)  
were observed on all the acces!onr Alnwst all the pen* 
types showed symptoms of stress in t e r n  of premature 
drymg of leava,  leaf drop, c h l m s ,  b m l n g  of Iraves. 
and stunring of the plan-. The qmlpcm$ were srmllar to 
phorphorus and sulphur defic8endes m chvkpea. 

All the wed breeding liner were highly suscept~ble lo 
M pmnrca, d mom than 25% were ktlled The lmer 
had very were inleaion ol nnn knoc and 75% mot a m  
was galled, a d  over 100 egg spcs were present. Yellowing 
oi l n v n  w the he ccanmon sympm. ICCV W3, 
9 2 4 3  uul I U X  42 had Dl gnVer than 6 but plant growth 

w r  appawndy not affected, and fcrl~age was dark p m n  
and leavr* dtrl nor dntp a- In other lmes 

L)I vno et a1 (1%) found high levels of ESfiUimCr a, 
cyat nrmarode. H r i c m .  In acresalons of C htfugum 
Restqtanrr to M ufiicllw I\ a\,ailahlr m C judazcum. C 
prtrnatfldum, C chorunanicum and c cuneanrm. U IS 

apparent t b l  wild LCrwspp do  no! have waistincp to M 
ia!untca O c w  cttnralum (ICCW 471 apprnts to he 'less 
ailrceptlhir tiran arcrsrfuns uf other spwie, and rvalrd- 
Iton of more acir\siona of thth species IA dr*~rahlr. El~te 
hreediq Itnr* and rultmnn d r v c b p d  at ICKlSAT Center 
lack iruStJnCc u> ,W plunica, hclwcver, wnctiona of ICCV 
'HM143. 90243 and ICCC 42 wquur funlirr terltng prefer- 
rhly In rhr ncmntodr infcbted fields. Resistancr 1o.M 
rnco#~~rru and .U laturnlcu la generally haartl r,n "urnher 
of yalla and,<,? eKy \a t \  (Haran. 1983. Hmda el a i .  19H5, 
Sharrna r.1 u i .  19W. Mishr;, and Gaur, 19891 For rampre- 
hrnalvr a+e>ament 01 damagc, urr of the dnmuyc index, 
rnd rw SAC lndrx ~r sugye*lrd 

U'r rcknrlnlrrlyr lucidcll &\%''tn<r r,f M r  M Mchiuddm 
and Mr \hwknmmh 

Axu<,r. I) I . 19% Mdcro rlrmenlr in 'ulturr *~,lul~>n rxprrllnrnls 
u,!lh Iiiyhrr pl~ntr Am6.r j Hot .  25 322.325 
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Rrapr~nw 01 rhskpei #errnplrhm llner to H@Bniiru L'IL'eri 
itbrk ,W<mlol mi l l  16 17.W 
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