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P R O J E C T t C P - P A T H - l ( 7 8 )  : STUDIES O N  F U S A R I U M  WILT  OF C H I C K P E A  

I. SUMMARY 

1. Of t h e  603 l i n e s  found promising a g a i n s t  w i l t  and r o o t  r o t s  i n  
1977-78 season, 105 were found r e s i s t a n t  ( l e s s  than  10% 
m o r t a l i t y )  . 

2 ,  Two l l n e s ,  ICC-2616 and -3782 whlch were found promising aga lns t  
t h e  s t u n t  a t  Hissa r  were found promlslng a g a l n s t  t h e  wilt a l s o .  

3.  None of Ascochyta b l i g h t  promlslng l l n e s  and A l l  Ind la  t r i a l  
e n t r i e s  (GCVT and G I E T )  were found r e s i s t a n t .  

4 .  Over 4500 breeding matexials  were screened i n  t h e  s i c k  p l o t s .  

5 .  Of t h e  1207 new germplasm access ions  screened,  36 were found 
r e s i s t a n t .  Thess w i l l  be t e s t e d  again .  

6 .  L e n t i l ,  pea ,  and pigeonpea were found t o  be symptomless c a r r i e r s  
of t h e  w i l t  fungus-Fusariwn omj,cporum f . s p .  ciceri. 

7.  C u l t i v a r  JG-62 was l n f e c t e d  wi th in  4 days a f t e r  sowlng, whereas 
cv.  850-3/27 was i n f e c t e d  wl th ln  7 days. However, I n  t h e  l a t t e r  
c a s e  it took 23 days of exposure t o  lnoculum f o r  g e t t l n g  100% 
mortality. These r e s u l t s  a r e  very s lml la r  t o  those  obtalned 
l a s t  year .  

8. Age of seed l ings  d l d  no t  ln f luence  u l t ima te  w l l t  lncldence i n  
s u s c e p t ~ b l e  c u l t i v a r s .  

9 .  Evldence has  been obtalned t o  l n d l c a t e  t-he ex i s tence  of p h y s ~ o -  
Loglc r a c e s  of F. ozysporzm f . s p .  cic~re, 

10.  The w l l t  fungus i s  a b l e  t o  survlve up t o  15 months I n  i n f e c t e d  
stems and r o o t s  bur led I n  s o l l .  The experiment 1s continuing. 

11. L e a f l e t s  and t e rmina l  branches from Infec ted  p l a n t s  apparen t ly  
do n o t  support  s u r v i v a l  of t h e  w i l t  fungus till t h e  next  season 

12. P l a n t i n g  of a different crop p r l o r  t o  p l a n t l n g  chlckpea I n  a 
w i l t  s l c k  p l o t  d i d  no t  ln f luence  w l l t  ~ n c i d e n c e ,  

13. Considerable  he lp  was extended t o  b reeders  i n  t h e i r  s t u d l e s  on 
i n h e r i t a n c e  of w i l t  r e s i s t a n c e .  



11. INTRODUCTION 

This p r o j e c t  became opera t ive  from January 1978 with  t h e  fol lowing 
ob jec t ives  : 

1. study surv iva l  and spread of t h e  pathogen (Fusariwn oxysporwn 
f  ,, sp . cicer i  ) 

2 .  Study t h e  s i t u a t i o n  on pathogenic r a c e s ,  i f  any 

3 .  Further improve screening techniques 

4 .  Screen germplasm/breeding m a t e r i a l  f o r  r e s i s t a n c e  

Most of the  work during t h e  year pe r ta ined  t o  o b j e c t i v e s  1, 2,  and 
4 .  Screening techniques;  po t  and f i e l d ,  have now been s tandardized.  

Since we a r e  now a b l e  t o  d i s t i n g u i s h  t y p i c a l  w i l t  symptoms from 
thoss  of o the r  d i seases ,  we were a b l e  t o  c o l l e c t  d a t a  on w i l t  incidence 
a lons  i n  a newly developed w i l t  s i c k  p l o t .  

111. FIELD SCREENING FOR WILT RESISTANCE 

During the  year following chickpea m a t e r i a l  was p lan ted  i n  a newly 
developed w i l t  s i c k  p l o t  (M-5) i n  4 meter rows, 75 cm a p a r t .  Pe r iod ic  
observat ions  on t h e  w i l t  incidence were made. A l l  d e t a i l e d  d a t a  a r e  
given i n  APPENDIX-I. 

Promising l i n e s  from 1977-78 603  
Stunt  promising l i n e s  3  0 
Ascochyta b l i g h t  F o m i s i n g  l i n e s  7 8 
GCVT ( A l l  Ind ia )  e n t r i e s  11 
GIET ( A l l  Ind ia )  e n t r i e s  3  3 
Crossing block e n t r i e s  87 
Others 10 

To ta l  85 2 

A .  Last  y e a r ' s  promising l i n e s  

I n  1977-78 season 603 l i n e s  were found promising a g a i n s t  w i l t  a s  
wel l  a s  r o o t  r o t s .  Those l i n e s  were r e - t e s t e d  i n  1978-79 i n  a w i l t  
s i c k , p l o t .  The d e t a i l e d  da ta  on t h e  performance a r e  given i n  APPENDIX-I. 
The following 105 l i n e s  showed l e s s  than 10% w i l t .  



-6880, -7111, -7248, -8222, -8446, -8933, -9001, 10104, -10130, -10394, 
-11088, -43, -606, -444, -449, -595, -102, -434, -104, -6743, -10809, 
-4485, -4994, -3439, -6411, -6480, -1910, -1913, -2204, -2337, -2461, 
-2616, -2660, -2774, -2803, -2812, -2835, -2872, -2874, -2883, -2917, 
-2934, -3935, -3943, -3058, -3103, -3117, -3354, -3392, -3428, -3513, 
-3528, -3531, -3533, -3534, -3782, -6098, -6366, -6385, -6386, -6440, 
-6455, -6488, -6494, -6501, -6608, -6815, -,6817, -6926, -7489, -8166, 
-8990, -8999, -9021, -9023, -9030, -9034, -9035, -9036, -9039, -9040, 
-9041, -9042, -9043, and -9096. 

B .  S t u n t  wromisina l i n e s  

Of 30 l i n e s  found promising a g a i n s t  t h e  s t u n t  a t  His sa r  l a s t  y e a r ,  
ICC-2616 and -3782 were found promising a g a i n s t  t h e  w i l t  a l s o .  

C .  Ascochyta b l i g h t  promising l i n e s  

None was promising.  

D .  GCVT and GIET ( A l l  I n d i a )  e n t r i e s  

None was promising.  

E .  Cross ina  block e n t r i e s  

Of t h e  87 c r o s s i n g  block e n t r i e s  t e s t e d ,  ICCC-10, ICC-438, and 
-6708 were found promising.  

F. Breeders '  m a t e r i a l  

The m a t e r i a l  ( l i s t e d  below) from F2 through F8 g e n e r a t i o n s  was 
p l a n t e d  i n  t h e  w i l t  s i c k  p l o t .  Progenies  cons ide red  s u p e r i o r  by t h e  
p a t h o l o g i s t s  have been advanced by t h e  b r e e d e r s  by i n d i v i d u a l  p l a n t  
s e l e c t i o n s  o r  they  were bulked.  The d a t a  on w i l t  i nc idence  a r e  g lven  
i n  APPENDIX-IL. 

F2 g e n e r a t i o n  . . 222 p o p u l a t i o n s  

F 3 
I1  . . 2852 progeny rows 
I 1  II  . . 385 F4 
II  752 

F5 
I8 . . 

I I  1040 
F6 

0 ,  . . 
I I  685 

F7 
,I . . 

I I  162 
F8 

9 ,  . . 



G .  Germplasm 

The germplasm e n t r l e s  numbering 1207 were planted i n  t h e  new BT-6 
w l l t  s lck  p l o t  W ~ l t  was uniform I n  the  p l o t  a s  Indicated by 100 percen t  
m r t a l l t y  In  the  suscap t lb le  check JG-62. The following ac-ess lons  showed 
1e.s than :0% wi l t  l fcr  d e t a l l s  p lease  see  APPENDIX-TII). 

ICC-1024, -3362, .5105, -6381, -6389, -6489, -6491, -6633, -6711, 
-6730, -6774, -6816, -6819, -8466, -8585, -8610, -8971, -8979, -8980, 
-8984, -8985, -8988, -8991, 4 9 9 7 ,  -9006, -9032, -9055, -9060, -9070, 
-9127, -10452 -10466, -10538, -10802, -10803, and ,10823. 

IV.. SYMPTOMLESS CARRIERS (HOSTS) OF THE WILT FUNGUS 

Last year we condllcted a few experiments t o  explore possibility 
cf the  existence of symptomless c a r r l e r s  of the  chr-kpea w l l t  fungus 
Even though we ~ s o l a ~ e d  Fhsarzun o q s p o m  from some h o s t s ,  we were 
u ~ ~ ~ - c e s s f u l  In provlng pathogenlcl ty .  Thls  year we renewed our  e f f o r t s  
and considered only those F. oxjjsporiim c u l t u e s  whlch looked morphologi- 
c a l l y / c u l t u r a l l y  1dercl:al t o  the  F oxysporwn f sp. cicer i  ilCRISAT 
l s o l a t e  no, 38) T h ~ s  way we reduced the  number of l s o l a t e s  t o  a few 
so t h a t  the  work could be c a r r l e d  o u t  more thoroughly 

A.  Laboratory s t n d l e s  -- 

Earthen po t s  of 4 5  cm dlameter contalnlng s l r k  s o l 1  were used I n  
each po t  10 seeds of JG-62 isuscept-lble c u l t l v a r )  and 10 seeds of t e s t  
p l a n t  specles  were sown. I n  a l l  30 p l a n t s  of each host were r a l s e d .  

A t  regular  ~ n t e r v a l s ,  5 p l a n t s  along w ~ t h  the r c o t s  were removed 
and washed thoroughly I n  runnlng water.  Tlssues  from different p a r t s  
of root. were s u r f a c e - s t e r l l l z e d  wlth 2 5 5  sodium hypochlor l te  s o l u t l o n  
for  2 mlnutes and were planted cn modlfied Czapek-Dcx agar for  t h e  
detection of F u i " m ~ u m  cqspcrwn f sp  czceri Colonles looklng l d e n t l c a l  
t o  the  chlckpea wlZt pathogen were brought I n  pure c u l t u r e  and multi- 
plied f o r  pathogenlclty t e s t s  

No external  or ~ n t e ~ n a l  symptoms of w l l t  were observed up t o  90 
days I n  any of the  p l a n t  specles  



 able-1. Detect ion of F. Oxyspom f . s p .  c i c e r i  from some p l a n t  
s p e c i e s  

Crop * I s o l a t i o n  of kisariwn from p l a n t s  Remarks 
1-12-1978 1-1-1979 1-2-1979 

Sorghum , - - - 
P e a r l  m i l l e t  - - - 
Black gram 
Green gram 
Climbing bean - - - 

( D o l i c b s  lablab) 
French bean - - - 

(Phuseo Zus vulgar is )  
Tomato - - - 
B r i n j a l  - - - 
Lucern 
Groundnut 
C h i l l i  
Maize 
Cucumber 
Radish 
Lady 's  f i n g e r  
Pigeonpea NPWR-15 
Pigeonpea ICP-6997 
Cowpea 

Pathogenic*" 
Pathogenic 

Watermelon - - - 
Soybean 
Pea 
L e n t i l  

+ + + Pathogenic 
+ + + Pathogenic 

* I s o l a t e d ;  - Not i s o l a t e d  
*Sown i n  p o t s  on 28-10-1978 

**Pathogenici ty  proved by i n o c u l a t i n g  JG-62 i n  water c u l t u r e  and then  
I n  p o t  c u l t u r e  

The r e s u l t s  i n d i c a t e d  t h a t  t h e  chickpea w i l t  fungus could p a r a s i -  
t i z e  t h e  r o o t s  of pea,  l e n t i l  and pigeonpea without  showing any apparent  
symptoms. 

B .  F i e l d  s t u d i e s  

I n  a d d i t i o n  t o  t h e  p o t  t e s t s ,  p l a n t  s p e c i e s  were sown i n  t h e  w i l t -  
s i c k  p l o t  on October 2 2 ,  1978 i n  5 meter rows (50 seeds/row) a long with  
t h e  s u s c e p t i b l e  check JG-62. I s o l a t i o n s  were a t tempted from rQots of 5 
p l a n t s  of each p l a n t  s p e c i e s  a t  30-day i n t e r v a l  dur ing t h e  season.  



P. ozyspom f . s p .  ciceri could be i so l a t ed  from the roo t s  of 3 
crops; pigeonpea, pea, and l e n t i l  (Table-2). The fungal i s o l a t e s  were 
brought i n  pure cu l tures ,  multiplied i n  laboratory on potato-sucrose 
broth, and tes ted  f o r  pathogenicity using 'water-culture'  and 'po t  
cu l tu reV techniques using the w i l t  suscept ible  cu l t i va r  JG-62. The 
i s z l a t e s  proved pathogenic and the cu l tures  were i den t i ca l  t o  t he  or ig ina l  
cu l tures  of the chick$ea w i l t  Fusariwn. 

Both pot and f i e l d  s tudies  thus revealed t h a t  a t  l e a s t  3 crops 
( a l l  legumes) a re  lsymptomless c a r r i e r s '  of F -  o q s p c m  f .sp. cicerf. 

Table-2. Detection of F .  OXySpOrm f . s p .  cicer i  i n  t he  roo t s  of 
d i f f e r en t  p l an t  species grown i n  wil t -s ick p l o t  

I so la t ion  of Fusarim from 5 p l an t s  
Crop 25-11-78 26-12-78 26-1-79 25-2-79 Remarks 

Sorghum (CSH-1)  
Pearl m i l l e t  !HB-3) 
B l a v  gram 
Green gram 
Climbing bean 
French bean 
Tomato (Pusa Ruby) 
Brinjal  
Lucern 
Groundnut (TMV-2) 
Maize 
Radish 
Cucumber (Poinset te)  
Lady s f inger  
Pigeonpea INPWR-15) 

Pigeonpea (ICP-6997) 
Cowpea 
Water melon 
Soybean 
Pea 

Lent i l  

- 
t Pathogenicity 

proved 
+ I t  

- 

- 
x Pathogenicity 

proved 
+ I' 

+ I sc la ted ;  - Not i so la ted ;  x Not attempted 

V AGE OF CHICKPEA PLANT AND WILT INCIDENCE 

The experiments were conducted t o  confirm the  observations made 
l a s t  year.  

.Seeds of c v .  JG-62 and 850-3/27 were sur face-s te r i l ized  i n  2.5% 



sodium hypochlor i te  s o l u t i o n  f o r  5  minutes and were sown i n  45-cm 
ear then  p o t s  containing autoclaved s o i l  o r  s i c k  s o i l .  

Germinating seeds/seedl ings  were removed every 24 hours a f t e r  
sowing i n  s i c k  s o i l .  They were washed thoroughly i n  running water ,  
su r face -d i s in fec ted  by dipping f o r  2 minutes i n  2.5% sodium hypochlor i te ,  
and then p lan ted  i n  autoclaved s o i l  i n  p o t s .  Likewise seed l ings  
removed from s t e r i l i z e d  s o i l  were t r ansp lan ted  i n t o  t h e  w i l t  s i c k  s o i l .  
The da ta  a r e  presented i n  Table-3. 

The s u s c e p t i b l e  c u l t i v a r  JG-62 requ i red  a t  l e a s t  4 days of r o o t  
exposure t o  inoculum before  w i l t i n g  was observed. Five days exposure 
of r o o t s  t o  inoculum was sufficient t o  k i l l  a l l  t h e  p l a n t s .  Cu l t iva r  
850-3/27 required more time t o  g e t  wi l t ed  completely. More than 6 days 
of exposure of r o o t  t o  inoculum was requ i red  before  p l a n t s  wi l t ed  and 
it took near ly  23 days t o  g e t  100 percent  mor ta l i ty .  

This  confirms our  e a r l i e r  observat ions .  

When h igh ly  s u s c e p t i b l e  c u l t i v a r  JG-62 and the  ' l a t e  w i l t '  c u l t i v a r  
850-3/27 were t r ansp lan ted  t o  the  w i l t  s i c k  s o i l  i n  p o t s ,  they succumbed 
t o  t h e  d i sease  i r r e s p e c t i v e  of t h e  age of seed l ings  (Table-4).  This  
i n d i c a t e s  t h a t  p l a n t s  do no t  develop a b i l i t y  t o  r e s i s t  t h e  pathogen even 
when they a r e  over 50 days o l d .  I t  i s  of no p r a c t i c a l  s i g n i f i c a n c e  
even i f  t h e  p l a n t s  develop r e s i s t a n c e  a t  a  l a t e r  age. 

V I .  PHYSIOLOGIC RACES - EVIDENCE 

Prel iminary s t u d i e s  have provided u s  t h e  evidence of t h e  ex i s tence  
of r a c e s  i n  Fusarim o x y s p o m  f  . sp.  c i c e r i .  

Chickpea w i l t  pathogen was i s o l a t e d  from wi l t ed  p l a n t s  c o l l e c t e d  
from d i f f e r e n t  l o c a t i o n s  i n  Ind ia  dur lng our v i s l t s .  The c u l t u r e s  were 
p u r i f i e d ,  s i n g l e  spored and pathogenicity proved. We have t h e  i s o l a t e s  
now from most of t h e  chickpea growing a r e a s  of Ind ia .  

For r a c e  s t u d i e s ,  t h e  inoculum was mul t ip l i ed  on sand-maize meal 
medium (9:l proport ion)  i n  250 m l  f l a s k s  f o r  14 days. One hundred gm 
of inoculum was mixed i n  a  p l a s t i c  po t  (15 cm d i a )  containing 2  kg of 
autoclaved s o i l  ( V e r t i s o l )  sand mixture (1:l). Before use ,  a l l  t h e  
p l a s t i c  p o t s  were washed i n  running water ,  dipped i n  5% CuS04 so lu t ion  
and a i r  d r i ed .  

Seedl ings  f o r  each c u l t i v a r  were r a i s e d  i n  autoclaved sand f o r  
a  week, removed and then t r ansp lan ted ,  5 i n  each p o t .  Normally 20-25 
seed l ings  of each c u l t i v a r  were used f o r  t e s t i n g  a g a i n s t  each i s o l a t e .  
Uninoculated checks of each c u l t i v a r  were kept .  P o t s  were i r r i g a t e d  
with  s t e r i l i z e d  water and utmost c a r e  was taken t o  avoid c r o s s  contami- 
na t ion .  



F. ozyspom f  . sp .  cicer i  could be i s o l a t e d  from the  r o o t s  of 3 
crops;  pigeonpea, pea,  and l e n t i l  (Table-2).  The fungal  i s o l a t e s  were 
brought i n  pure c u l t u r e s ,  mul t ip l ied i n  l abora to ry  on potato-sucrose 
broth ,  and t e s t e d  f o r  pathogenici ty  using 'water-cul ture '  and ' p o t  
c u l t u r e ~ e c h n i q u e s  using the  w i l t  suscep t ib le  c u l t i v a r  JG-62. The 
i s 9 l a t e s  proved pathogenic and the  c u l t u r e s  were i d e n t i c a l  t o  t h e  o r i g i n a l  
c u l t u r e s  of the  chickp'ea w i l t  Fusariwn. 

Both pot and f i e l d  s t u d i e s  thus  revealed t h a t  a t  l e a s t  3 crops  
( a l l  legumes) a r e  'symptomless carriers' of F. ozyspcman f  . sp. ciceri .  

Table-2. Detection of F .  oxy6pom f . s p .  ciceri  i n  t h e  r o o t s  of 
d i f f e r e n t  p l a n t  species  grown i n  wi l t - s i ck  p l o t  

Crop 
I s o l a t i o n  of Fusariwn from 5 p l a n t s  
25-11-78 26-12-78 26-1-79 25-2-79 Remarks 

Sorghum !CSH-1) - - - - 
Pear l  m l l l e t  (HB-3) - - - - 
Bias,. gram - - - - 
Green gram - - - - 
Climbing bean - .  - - - 
French bean - - - L 

Tomato (Pusa Ruby) - - - - 
Brln ja l  - - - - 
Lucern - - - - 
Groundnut (TMV-2) - - - - 
Maize - - - - 
Radish - - - - 
Cucumber (Po inse t t e )  - . - - - 
Lady's f i n g e r  - - - - 
Pigeonpea (NPWR-15) t t t t Pathogenlci t ]  

proved 
Pigeonpea (ICP-6997) - + t t I' 

Cowpea - - - - 
Water melon - - - - 
Soybean - - - - 
Pea 

Lent 11 

t + t x Pathogenici ty  
proved 

t + t t I '  - 
+ I s c l a t e d ;  - Not i s o l a t e d ;  x Not attempted 

V AGE OF CHICKPEA PLANT AND WILT INCIDENCE 

The experiments were conducted t o  confirm t h e  observat ions  made 
l a s t  year .  

'Seeds of c v ,  JG-62 and 850-3/27 were s u r f a c e - s t e r i l i z e d  i n  2.5% 



sodium hypochlor i te  so lu t ion  f o r  5  minutes and were sown i n  45-cm 
ear then  p o t s  containing autoclaved s o i l  o r  s i c k  s o i l .  

Germinating seeds/seedl ings  were removed every 24 hours a f t e r  
sowing i n  s i c k  s o i l .  They were washed thoroughly i n  running water ,  
su r face -d i s in fec ted  by dipping f o r  2 minutes i n  2.5% sodium hypochlor i te ,  
and then  p lan ted  i n  autoclaved s o i l  i n  p o t s .  Likewise seed l ings  
removed from s t e r i l i z e d  s o i l  were t r ansp lan ted  i n t o  t h e  w i l t  s i c k  s o i l .  
The d a t a  a r e  presented i n  Table-3. 

The s u s c e p t i b l e  c u l t i v a r  JG-62 required a t  l e a s t  4  days of r o o t  
exposure t o  inoculum before  w i l t i n g  was observed. Five days exposure 
of r o o t s  t o  inoculum was sufficient t o  k i l l  a l l  t h e  p l a n t s .  Cu l t iva r  
850-3/27 requ i red  more time t o  g e t  wi l t ed  completely. More than 6 days 
of exposure of r o o t  t o  inoculum was required before  p l a n t s  wi l t ed  and 
it took near ly  23 days t o  g e t  100 percent  mor ta l i ty .  

This  confirms our  e a r l i e r  observat ions .  

When h igh ly  s u s c e p t i b l e  c u l t l v a r  JG-62 and the  ' l a t e  w i l t '  c u l t i v a r  
850-3/27 were t r ansp lan ted  t o  the  w i l t  s i c k  s o i l  i n  p o t s ,  they succumbed 
t o  t h e  d i sease  i r r e s p e c t i v e  of the  age of seed l ings  (Table-4).  This  
i n d i c a t e s  t h a t  p l a n t s  do not  develop a b i l i t y  t o  r e s i s t  t h e  pathogen even 
when they a r e  over 50 days o ld .  I t  i s  of no p r a c t i c a l  s i g n i f i c a n c e  
even i f  t h e  p l a n t s  develop r e s i s t a n c e  a t  a  l a t e r  age. 

V I .  PHYSIOLOGIC RACES - EVIDENCE 

Prel iminary s t u d i e s  have provided u s  t h e  evidence of t h e  ex i s tence  
of r a c e s  i n  Fusariwn o x y s p o m  f , sp.  cicer i  . 

Chickpea w i l t  pathogen was i s o l a t e d  from wi l t ed  p l a n t s  c o l l e c t e d  
from d i f f e r e n t  l o c a t i o n s  i n  Ind ia  dur ing our v i s i t s .  The c u l t u r e s  were 
p u r i f i e d ,  s i n g l e  spored and pathogenici ty  proved. We have t h e  i s o l a t e s  
now from most of t h e  chickpea growing a r e a s  of Ind ia .  

For r a c e  s t u d i e s ,  t h e  inoculum was mul t ip l i ed  on sand-maize meal 
medium ( 9 : l  proport ion)  i n  250 m l  f l a s k s  f o r  14 days. One hundred gm 
of inoculum was mixed i n  a  p l a s t i c  p o t  (15 cm d i a )  containing 2 kg of 
autoclaved s o i l  ( V e r t i s o l )  sand mixture (1:l).  Before use ,  a l l  t h e  
p l a s t i c  p o t s  were washed i n  running water ,  dipped i n  5% CuS04 s o l u t i o n  
and a i r  d r i ed .  

Seedl ings  f o r  each c u l t i v a r  were r a i s e d  i n  autoclaved sand f o r  
a  week, removed and then t r ansp lan ted ,  5 i n  each po t .  Normally 20-25 
seed l ings  of each c u l t i v a r  were used f o r  t e s t i n g  a g a i n s t  each i s o l a t e .  
Uninoculated checks of each c u l t i v a r  were kept .  Po t s  were i r r i g a t e d  
with  s t e r i l i z e d  water and utmost c a r e  was taken t o  avoid c r o s s  contami- 
na t ion .  



Table-3. Incidence of w i l t  i n  two chickpea c u l t i v a r s  sown i n  w i l t -  
s i c k  s o i l  and t ransplanted i n t o  autoclaved s o i l  a t  r egu la r  
i n t e r v a l s a  

~ u l  t l v a r D  
Days a f t e r  JG-62 850-3/27 

sowing No. of p l a n t s  Percent No. of p l a n t s  Percent  
wi l t ed  w i l t  w i l t ed  w i l t  

1 0 0 0 0 
2 0 0 0 0 
3 0 0 0 0 
4 13 5 2 . O  0 
5 2 3 9 2 0 0 
6 25 100 2 8 
7 2 5 100 10 40 
8 2 5 100 15 6 0 
9 25 100 13 52 

10 2 5 100 1 2  48 
11 25 100 19  7 6 
12 25 100 19 7 6 
13 25 100 15 6 0 
14 Discontinued a s  w i l t  appeared 18 72 

I n  p l a n t s  In  s i c k  s o i l  
15 18 72 
16 22 8 8 
17 2 1 84 
18 2 2 8 8 
19 2 2 8 8 
20 18 72 
21 2 1 84 
22 2 3 92 
2 3 25 100 
24 Dlscontlnued a s  w l l t  appeared 

i n  p l a n t s  I n  s l c k  s o l 1  

aTransplantlng was stopped when w i l t l n g  was observed i n  p l a n t s  r a l s e d  
i n  s i c k  s o i l  p o t s  

b25 seedl ings  were t r ansp lan ted  a t  each l n t e r v a l  

The i s o l a t e s  used were from Hyderabad, Hlssa r ,  Jaba lpur ,  Kanpur, 
and Gurdaspur represen t ing  different chickpea growing a r e a s  i n  Ind ia .  
Ten genotypes, 4 resistant t o  w i l t  ' a t  Hyderabad, and 6 susceptible 
(4  from d e s i  and 2 from kabu l i  type) were used. The t e s t  was conducted 
t h r e e  t lmes and r e a c t i o n s  i n  rmst cases  were c o n s i s t e n t .  However, t o  
f u r t h e r  confirm t h e  findings, a t r i p  was made i n  December 1978 t o  
Hissar  and Kanpur to c o l l e c t  wi l t ed  p l a n t s .  These i s o l a t e s  were a l s o  



Table-4. Incidence of w i l t  i n  two chickpea c u l t i v a r s  ra i sed  i n  
autoclaved s o i l  and transplanted i n t o  wi l t - s ick  s o i l a  

Days a f t e r  sowing Percent w i l t  
i n  autoclaved s o i l  JG-62 850-3/27 

1 100 100 
2 100 100 
3 100 100 
4 100 100 
5 100 100 
6 100 100 
7 100 100 
8 100 100 

10 100 100 
14 100 100 
17 100 100 
2 1 100 100 
29 100 100 
34 100 100 
3 8 100 100 
4 1 100 100 
45 100 100 
4 8 100 100 
52 100 100 

a 
20 p l an t s  were t ransplanted a t  each in t e rva l  

The mor ta l i ty  was observed within 30 days a f t e r  t ransplan t ing  the  cv. 
JG-62 and within 50 days i n  cv. 850-3/27 

s ing l e  spored and the  pathogenicity was proven. They were then used i n  
repeat ing the  study. The cu l t i va r  reac t ions  obtained by us confirmed 
e a r l i e r  f ind ings .  Summarized r e s u l t s  have been presented i n  Table-5. 

A c r i t i c a l  look a t  the  r e s u l t s  i n  Table-5 revea ls  t h a t  C-104 
i s  r e s i s t a n t  t o  Gurdaspur i s o l a t e  but  suscept ib le  t o  a l l  o thers .  JG-74 
i s  r e s i s t a n t  t o  a l l  i s o l a t e s  except the  Kanpw i s o l a t e .  CPS-1 i s  r e s i s -  
t a n t  only t o  t he  ICRISAT i s o l a t e .  WR-315 i s  r e s i s t a n t  t o  a l l  i s o l a t e s  
except the  Gurdaspur i s o l a t e .  JG-62, L-550 and Chafa a r e  suscept ib le  
t o  4 i s o l a t e s  and moderately suscept ib le  t o  Gurdaspur i s o l a t e .  850-3/27 
is  suscept ib le  t o  Hyderabad i s o l a t e  and moderately suscept ib le  t o  a l l  
o thers .  Annigeri is  suscept ib le  t o  a l l  i s o l a t e s .  

Hissar and Jabalpur i s o l a t e s  appear t o  be i den t i ca l  and can be 
considered nearer  t o  ICRISAT i s o l a t e .  The Kanpur i s o l a t e  i s  more 
aggressive and q u i t e  d i s t i n c t .  It  appears t o  be a d i f f e r e n t  physiologic 
race .  Gurdaspur i s o l a t e  a l s o  give a d i s t i n c t  reac t ion  on C-104 and can 
be considered a separa te  race .  



Table-5 Reaction of ~ h l r k p e a  c u l t ~ v a r s  t o  f l v f  I s o l a t e s  of Fu'usartzcnz 
myeporfim f . sp  ct cer za 

Cult lvar s Hyderabad Hissar Jabalpur Kanpur Gurdaspur 
No i Z 3 4 C  1 2 3 4  1 2 3 4  1 2 3 4  1 2 3 4  

JG-62 
C- 104 
BG-212 
J G -  74 
CPS -1 
WR-315 
Ann1 qer 1 

Chaf a 
L-550 
850-3/2 7 

S S S S  S S S S  S S S S  S S S S  M M M M  
S S S S  S S S S  S S S S  S S S S  R R R R  
R R R R  M M M M  M M M M  S S S S  M M M M  
R R R R  R R R R  R R R R  S M S M  R R R R  
R R R R  M M M M  S M M M  S S S S  S S S S  
R R R R  R R R R  R R R R  R R R R  S S M M  
S S S S  S S S S  S S S S  S S S S  S S S S  
S S S S  S S S S  S S S S  S S S S  S M M M  
S S S S  S S S S  S S S S  S S S S  M M M M  
S S S S  M M M M  M M M M  M M M M  M M M M  

a Readlngs were taken 40 days a f t e r  lnocula t lon 
b~ = Resistant iO-20% ~ 1 1 ~ )  : M = Moderately suscep t ib le  !A-50% 

w l l t l  ; S = Susceptible '51% arld above w l l t l  Seedllng number of each 
c u l t l v a r  varled from 20 2 5  I n  d ~ f f e r e n t  t e s t s ,  

C The t e s t  was za r r i ed  out 4 t lmes.  

V I I .  WILT FUNGUS SURVIVAL 

The longevity ~f ?he fungus present l n  t h e  r o o t s  of chlckpea wi l t ed  
p l a n t  1s not known. Tc fflnd cur, how long Fusarzwn o x ~ ~ p o r r n  f sp .  c i c e r i  
survlves  I n  d1fferer.t p l a n t  par's, experiments were l n l t l a t e d  I n  March 
1978 I n  one fxperlmevt, r o o t s  wlth 5 cm stem base from n a t u r a l l y  l n f e r t e d  
p l a n t s  were burled I n  45  cm po t s  (bottom remcnredj The p o t s  themselves 
were burled l n  s o l 1  s~ t h a t  t c p  of the  pot  was I n  l eve l  with s o i l  s u r f a c e ,  
The s o i l  was Ver t l sc l  A l l  t h e  roo t s  were welghed before  b u r l a l .  Four 
rC)ots were carefldlly remved a f t e r  every t h r e e  mnt-hs from t h e  p o t s ,  d r i e d ,  
a ~ d  we~ghed Af?cr wash-ng I n  runnlng d a t e r ,  t he  tLssues were surface-  
s t e r l l l z e d  l n  2 . 5 %  sodllm hypochlorl te for  2.3 mlqutes and isolations were 
a t  tempted 

1dentlt.y of the  fungus was vex l f l ed  and pathogenicity was checked. 
The experiment has been planned f o r  5 years .  The d a t a  of t h e  f l r s t  15 
m n t h s  are presented in  Table-6 

A s  t h e  w l l t  fungus can be i s o l a t e d  from a l l  t h e  p l a n t  p a r t s  of 
c h ~ c k p e a  'ICRISAT C h ~ ~ k p e a  Pathology Annual Report 1976-771, ~t was 
pertinent t o  know whether lt s u m l v e s  I n  these  p a r t s  i n  t h e  off -season.  
Wilted p l a n t s  were c o l l e c t e d  I n  March 1978 and l eaves ,  te rminal  branches,  
maln stems, and roots were separa ted ,  Stem and r o o t  p i eces  were made 
approx~mately  of 2 -m s l z e  and bur led  I n  s o i l  i n  p o t s  7 cm deep. They 



Table-6. Survival of Fusarium oxz~cyspomon f . sp. ciceri i n  buried rootsa 

Date of i s o l a t i o n  Original  weight Weight a t  the  time I so l a t i on  
(gm) of i s o l a t i o n  

a 
Roots were buried on March 10, 1978. 

were a l s o  kept i n  the laboratory a t  room temperature (25-30'~). Each 
month i s o l a t i o n s  of F. oxysporm f . sp .  ciceri were attempted. The 
r e s u l t s  a r e  presented i n  Table-7, I so l a t i ons  were attempted from 15 
p ieces  and 30 l e a f l e t s  each time. 

We have the  da ta  f o r  t he  f i r s t  15 months. I n  a l l  these months 
we could i s o l a t e  the fungus successful ly from roo t s  buried i n  s o i l .  
But t he  roo t  t i s s u e s  a r e  d i s in t eg ra t ing  f a s t  (Table-6). 

The fungus could not be i so l a t ed  from the  l e a f l e t s  a f t e r  2 months 
whether s tored  i n  laboratory or  i n  s o i l .  I t  could not  be i so l a t ed  a f t e r  
6 months from terminal branches kept a t  room temperature and a f t e r  9 
months from those buried i n  s o i l .  After  12 months, the  fungus could not  
be i so l a t ed  from the  t i s s u e s  s tored  a t  room temperature, but  could be 
i so l a t ed  from stem and roo t  t i s s u e s  buried i n  s o i l  even a f t e r  15 months. 



The 2 b s e r v a t i o ~ s  a r e  l ~ t e r e s t i n g  and r e q u i r e  f u r t h e r  l n v e s t i g a t l o n  t o  
kww why lt 1s ab le  t o  survive  I n  t h e  s o i l  longer 

Table-7 Survlval  of F, oxysp0r4unl f " sp  C ~ C ~ F Z  i n  ~ n f  ec ted  t l s s u e s  of 
chlckpeaa 

Lea f l e t s  T e m n a l  branches Stems Roots 
Date of  sola at lo^ 

1 2 1 2 1 2 1 2 

26-4-1978 1 t + -+ + t + + 
3?-5-1978 - t + + + t t 

30-6 1978 - - t + + + + 4 

31-7-lg78 - + t t t + t 
20-8-1978 - - t t i + + + 
30-9-19'8 - - + - + t + 
30-10-1978 - - - t i + t -k 

50-11-1978 - - + t t + -t 

30- 12-1978 - - - - - t t  t 
30-1-1979 - - - - + + + + 
1-3- 1 "79 - - - - + + t + 
1-4-1379 - - - - - + - + 
1-5-1929 - - - - - + - t 

1-6-1979 - - - - - * - + 

3 
Buried I n  so l1  o n  March 28, 1978 

1 = A t  r3cm temperature;  2 = Burled l n  s o l 1  a t  7 cm depth 
+ Fungus ~ s o l a t e d ;  - Fungus not l s o l a t e d  

V : I I  CPQP ROTATION AND WlLT lNCIDENCE 

A t  ICRISAT Center,  t h e  w l l t  becomes more severe  I£ Fallow-chlckpea 
r o t a t r c n  1s followed fcr 2 - 3  consecutive seasons.  On t h e  o the r  hand 
f l e l d s  whlch a r e  rot-ated wlth o ther  crops  do not show any s l g n l f l c a n t  
wlLt IP - ldence .  I n  1977-78 pos t - ra lny season,  one particular f ~ e l d  whlch 
bad shown severe  w l l t  I n  t h e  prevlous season,  d i d  not show much w l l t  i n  
t h e  susceptible c u l t l v a r  JG-62 The s c l e n t l s t s  of t h e  Farmlng Systems 
Program had planted  Malze In  t h a t  f l e l d  i n  t,he r a l n y  season 3f 197? 
lns t ead  of leavlqg ~t fa l low We t h e r e f o r e  wanted t o  check I £  p lan t ing  
a crop I n  t h e  r a iny  season (June-October) i n  a w l l t  s l c k  p l o t ,  p r l o r  t o  
plaot-ing chlckpea In October, would reduce wilt incidence An experiment. 
was the re fo re  rarr:ed o u ~  In cooperatLon wlth D r  R W Willey of t h e  
Farmlng Systems Progr am 

Tbe experlnect  was p lanted  I n  a w i l t  sick p l o t  (BT-6) a r e a  and each 
p ~ 2 t  had 6 rows 75 cm apart, and 9 meter long The seeds  were sown on 
r i d g e s .  The following were t h e  t rea tments :  



1. Sorghum (CHS-6) 
2 .  Pea r l  m i l l e t  (BJ-104) 
3 .  Maize (SB-23) 
4 .  Groundnut (TMV-2) 
5. Fallow 

Each t reatment  was r e p l i c a t e d  four  t imes.  The crops were sown on 
16th June 1978. Usual i n t e r c u l t u r e  operat ion l i k e  weedlng were done. 
The crops  were harvested i n  t h e  f i r s t  week of October by removing p l a n t s  
on r i d g e s  without much d i s t u r b i n g  t h e  s o i l .  The seeds  of JG-62 Isuscep- 
t i b e  t o  w i l t )  were sown, on t h e  r i d g e s ,  and l i g h t  i r r i g a t i o n  was provided, 
t o  ensure seed germination, i n  the  second week of October.  JG-62 s t a r t e d  
w i l t i n g  within  30 days a f t e r  sowing I n  a l l  the  t reatments .  By the  end of 
November 1979 JG-62 wi l t ed  completely i n  a l l  t h e  t reatments .  

By t h e  s i d e  of t h i s  p l o t  we kept  6 r i d g e s  of 49 meter length 
undisturbed dur ing k h a r i f .  No weeding and any o t h e r  opera t ion  was taken 
up. Weeds were remved  before  sowing of chickpea (JG-62) i n  t h e  second 
week of October. Here a l s o  chickpea wil ted completely. 

This experiment proved t h a t  a one year crop r o t a t i o n  does no t  check 
t h e  w i l t  i n  chickpea. Long term r o t a t i o n  might be e f f e c t i v e ,  

Simultaneously a po t  experiment with i d e n t i c a l  t reatments  was 
c a r r i e d  o u t .  Seeds of d i f f e r e n t  crops were sown on June 15th I n  po t s  
f i l l e d  with wi l t - s i ck  s o i l .  Ten seeds were sown i n  each pot  and each 
t reatment  was r e p l i c a t e d  5 t imes.  Harvesting was done on October 10th 
and JG-62 chickpea sown on October 15th .  A l l  chickpea p l a n t s  wi l t ed  
wi th in  40 days confirming t h e  f i e l d  r e s u l t s .  

I X .  INHERITANCE STUDIES 

We provided a s s i s t a n c e  t o  t h e  breeders  i n  screening the  breeding 
mate r ia l  t o  g e t  information on inher i t ance  of w i l t  r e s i s t a n c e .  

Not much work has been done on the  inher i t ance  of Fusariwn w i l t  
r e s i s t a n c e  i n  chickpeas. There a r e  few r e p o r t s  which i n d i c a t e  slmple 
inher i t ance .  Our s t u d i e s  were conducted i n  f i e l d  condi t ions  and t h e  
r e s u l t s  t h e r e f o r e  a r e  t o  be considered with caut ion.  

We grew Fls involving highly suscep t ib le  cv. JG-62 with l i n e s  
repor ted  r e s i s t a n t  i n  wi l t - s i ck  p o t s  along with parents .  F l s  and JG-62 
d ied  wi th in  21 days a f t e r  sowing (Table-8).  

F3 progenies of r e s i s t a n t  segregants  ( s e l e c t e d  i n  wi l t - s i ck  p l o t )  
from a few c r o s s e s  were grown i n  wi l t - s i ck  po t s  i n  a net-house. Like- 
wise o t h e r  breeding mate r ia l s  were a l s o  screened (APPENDIX-IV and V ) .  



Table-8. Inheritance study - chickpea wilt 

No. of 
No. of 

"' ~articulars wilted Percent No plants 
plants 

wilt 



P R 0 J E C T : C P - P A T H - 2 ( 7 8 )  : S T U D I E S  ON S T E M  AND ROOT R O T S  OF 
C H I C K P E A S  

I. SUMMARY 

1, Rhizoctonia b a t a t i c o l a ,  t h e  dry roo t  fungus, su rv ives  I n  t h e  
l n f e c t e d  d e b r l s  An s o l 1  a t  l e a s t  f o r  15  months. 

2- Medla prepared from Ver t l so l  (black soil) and A l f i s o l  ( r ed  sol11 
e x t r a c t s  encouraged f a s t e r  m y c e l ~ a l  growth but supported l e s s  
s c l e r o t i a l  production In R ,  batatzcc7a when compared with  potato-  
dex t rose  agar,  Between the  two s o l 1  medla, V e r t l s o l  medium 
supported more s c l e r o t i a l  production, 

3. Incubation temperature of 3 2 ' ~  was found favourable  f o r  R,  b a t a t i -  
co la .  A t  ~ O O C  no growth was observed. 

4. Addition of phosphorus t o  A l f l s o l  medium encouraged s c l e r o t i a l  
product ion i n  R. batatzcola .  

5. Sucrose and dex t rose  were b e t t e r  carbon sources than arabinose 
and l a c t o s e  f o r  R, b a t a t i c c l a  

6.  A technique t o  screen chlckpea seedl lngs  aga ins t  R. ba ta t zco la  
was developed. The f e a t u r e s  are:  5-day o ld  ~noculum,  5-day o ld  
seed l lngs ,  hypocotyl i n j u r y ,  dipping of r o o t s  i n  inoculum, and 
Ancubation temperature of around 3 5 ' ~ ~  Root l e s i o n  length car 
be used a s  a criterion f o r  evaluating genotypes. 

7, Fl f ty -n ine  l m e s ,  of 603 found promising l a s t  year ,  were found 
resistant t o  w l l t  and r o o t  r o t s .  

8 .  None of t h e  stunt-promising and GCVT and GIET ( A l l  Ind la )  e n t r l e s  
were found promlslng aga ins t  w ~ l t  and roo t  r o t s .  

9.  ICCC-10 from ICRSSAT and DA-1 from Kanpur were found promising 
a g a l n s t  w i l t  and r o o t  r o t s .  

10. The mul t lp le  d l s e a s e  s l c k  p l o t  had the  following pathogens; 
Fusariwn o x y s p o m  f ,  sp. c z c e r i ,  Rhizoctonza b a t a t i c o l a ,  
Sclerokiwn ro%f"s i i ,  R. so lan i ,  and t h e  whl te  roo t  r o t  fungus. 

11. C r i t l c a l  observations on the  development of b lack r o o t  r o t  
( F .  s o l a n i )  symptoms a f t e r  artificial lnocu la t lons  were made* 



I1 INTRODUCTION 

Thls project  was i n l t l a t e d  In January 1978 with  the  following 
objectives: 

1 Col lect  more p rec l se  lnformatlon on t h e l r  prevalence In  t h e  
chlckpea growlng a reas  

2 .  Study the  e t lo logy of pathogens leadlng t o  t h e  understandlng 
of eplphytology of these  d l s e a s e s  

3 Develop efficient techniques t o  screen f o r  resistance 

Durlng the  year under r e p o r t  we made some progress  I n  understandlng 
(1) f a c t o r s  lnfluenclng growth of Rhzzoetonza batat icoZa whlch causes 
dry root  r o t ,  and ( 1 1 1  In developing a screenlng technique, For f l e l d  
screenlng we had t o  depend on n a t u r a l  lncldence I n  t h e  mul t lp le  d l s e a s e  
SI.K p l o t  Some observations on the  pathogenicity of Fusarzwn s o l m i  
and n a t u r a l  lncldence of c o l l a r  r o t  ( S c Z e r o t i m  ~ 0 2 f s z z )  were made. 

111 SURVIVAL OF RHIZOCTOMIA BATATICOLA (DRY ROOT ROT) ON HOST DEBRIS 

An attempt was made t o  st* the  longevity of s u r v l v a l  of the  
fungus In the* dead t l s s u e  s Rhzzocton.za ba ta t zco  Za forms numerous 
mlnute sc lerot3a In and on the  dead r o o t s '  and stems. In fec ted  chlckpea 
debr l s  was co l l ec ted  from fields* Stems and r o o t s  were c u t  l n t o  2-cm 
pleces  and then bur led In  V e r t l s o l - f l l l e d  ear then p o t s .  Suni lar  rnaterlal  
was kept In  the  laboratory.  Isolations were atrtempted every month 
c t a r t l n g  from Apri l  25, 1979 on the  CMR mednum , d e s c r ~ b e d  by Meyer e t  a 1  
1973 ~.Phytopathology 63: 613-6201, 

The composltlon of the med~um 1s glven below: 

Pol; shed r ~ c e  10 9 
A9 20 9 
Ch 1 oroneb 300 mg 
Mer c u r  LC chlor rde ' m9 
Rose Bengal 90 mg 
Streptomycl,n Sulphate 40 mg 
Potasslum P e n l c l l l l n  60 mg 

Pollshed rnce 1s bol led f o r  5 mm In one l i t r e  water and s t r a l n e d  
through cheese c l o t h  Agar 1s added and then t h e  medlum i s  autoclaved. 
The remalnmg lngredlcnts  a r e  mlxed a f t e r  autoclaving and the  pH adjusted 
t o  6 .0  wlth l a c t l c  a c ~ d  

The r e s u l t s  obtalned s o  f a r  l n d l c a t e  t h a t  t h e  fungus 1s ab le  t o  
E U T V ~ V E  l n  t h e  In fec ted  t l s s u e s  for  a t  l e a s t  15 months. The experunent 
1s cont lnumg 



I V .  DEVELOPMENT OF SCREENING TECHNIQUE (Rhizoctonia b a t a t i c o l a )  

A .  Growth 

I n  o rder  t o  understand t h e  in f luence  of  a few f a c t o r s  on t h e  
growth and m u l t i p l i c a t i o n  of t h e  R. b a t a t i c o l a  i s o l a t e  (Rh-3) from chick- 
pea,  a few experiments descr ibed below were c a r r i e d  ou t .  

1. Inf luence of s o i l  e x t r a c t s  

Since t h e  incidence of t h e  d ry  roo t  r o t  i n  both pigeonpea and 
chickpea i s  much l e s s  i n  A l f i s o l  than i n  V e r t i s o l ,  e x t r a c t s  of  t h e s e  
s o i l s  were used i n  prepar ing media and comparing t h e  fungus growth 
i n  v i t r o .  

Medium preparat ion 

(a )  S o i l  e x t r a c t  dextrose  agar  

Ver t i so l /Al f i so l  ( a i r  d r i e d )  200 g 
D i s t i l l e d  water 1000 m l  
Dextrose 20 g 
Agar 20 9 

S o i l  e x t r a c t  was prepared by t ak ing  200 g of s o i l  i n  500 m l  
of water and allowing t o  s t and  overnight .  The supernatant  was f i l t e r e d  
through Whatman f i l t e r  paper ( 4 2 ) .  Dextrose and Agar were added t o  t h e  
f i l t r a t e  and t h e  volume made up t o  1 l i t r e .  The medium was autoclaved 
a t  15  lb/20 min. Twenty m l  were poured i n  each p e t r i  d i sh .  

(b) Potato  dex t rose  agar  (PDA) medium 

Forty grams readymade PDA i n  1 l i t r e  of d i s t i l l e d  water.  

Each t reatment  (PDA, V e r t i s o l  and A l f i s o l  e x t r a c t s )  was 
repeated 5 t imes ( 5  p e t r i  d i s h e s ) .  Mycelial d i s c s  ( 5  mm) were cu t  
from 10-day o l d  c u l t u r e  grown on PDA. One mycelial  d i s c  was used f o r  
inocu la t ing  each p e t r i  d i sh .  The p e t r i  d i shes  were incubated a t  30°c. 
The colony diameter was measured a f t e r  2 days till t h e  growth occupied 
t h e  whole d i shes .  The d a t a  a r e  presented i n  Table-9. 

The r e s u l t s  i n  Table-9 revea l  t h a t  t h e  two s o i l  media encouraged 
f a s t e r  mycel la l  growth, but  supported much l e s s  s c l e r o t i a l  production. 
Between t h e  two s o i l s ,  t h e  medium from V e r t i s o l  supported more s c l e r o t i a l  
production than  t h e  A l f i s o l  medium. The experiment was repeated once 
and s i m i l a r  r e s u l t s  were obtained.  The pH of t h e  V e r t i s o l  medium was 
approx. 7.2 and t h a t  of A l f i s o l  medium approx. 6.7.  In  another experi-  
ment we found no d i f f e r e n c e  i n  growth on PDA with  pHs varying from 5 t o  8. 



Table-9, Influence of Potato-dextrose agar  and two s o l 1  e x t r a c t s  media 
on t h e  growth of Rhizoctonia bataticoZa 

. . a Average colony ,-,---.-I-- Days a f t e r  Meaium K U L L ~ L F . ~  
~ n o c u l a t i o n  diameter (cm) 

2 PDA 
VDA 
ADA 

6 PDA 
VDA 
ADA 

9 P 1lA 
VDA 
ADA 

2 . 7  S c l e r o t i a  production 
3.6  nit i a t e d  
3 , l  

16 PDA 9 - 0  S c l e r o t i a  production - 
exce l l en t  

MA 9.0 S c l e r o t l a  production - 
f a i r  

ADA 9.0 S c l e r o t l a  production - 
poor 

a  
PDA: Potato-dextrose-agar; VDA: Ver t lsol -dextrose-agar ;  ADA: A l f i s o l -  
dextrose-agar 

b ~ v e r a g e  from 5 replications 

Thus t h e  d i f fe rence  I n  s c l e r o t l a l  productlon on t h e  two s o i l  media can 
nc t  be attributed t o  t h e  d i f f e r e n c e  i n  t h e  pH 

Likewlse t h e  two s o i l  e x t r a c t  media with dextrose  but without agar 
(liquid medla) were compared f o r  growth. V e r t i s o l  e x t r a c t  medla encouraged 

mcre s c l e r o t l a l  than  t h e  A l f i s o l  e x t r a c t  medium but both were I n f e r l o r  t o  
Pct.ato-dext r o s e  b ro th ,  

2 Inf luence of temperature 

One mycel ia l  d l s c  ( 5  mm) of 9-day o l d  c u l t u r e  grown on PDA was 
used f o r  inoculating each p e t r i  d l s h  conta ining 20 m l  of PDA medium, 

The p e t r l  d i s h e s  were rncubated a t  different temperatures ranglng from 
l o 0  t o  32% and t h e  colony dlameter was measured, 

The da ta  a r e  presented i n  Table-10 which i n d l c a t e  t h a t  3 2 ' ~  was 
more favourable-  We d l d  n o t  t r y  temperatures higher than 3 2 O ~ .  



 able-10. Inf luence of incubation temperature on t h e  growth of Rhizoetonia 
batatieoZa 

Days a f t e r  0 Average colony 
inocu la t ion  

Temperature C 
d iamter  

Remarks 

3 , 8  More s c l e r o t i a  
3.3 -- 
2.2 -- 
0 - 6  -- 
0 , 5  No growth 

7 . 3  - - 
5.9 -- 
4 . 7  -- 
1 .4  - - 
0 ,5  No growth 

32 9.0 S c l e r o t l a  p r o d u c t ~ o n  - 
exce l l en t  

2 8 7.2 S c l e r o t l a  production - 
good 

22 6.9 S c l e r o t i a  production - 
f a l r  

15 2 - 3  S c l e r o t l a  production - 
very poor 

10 0.5 No growth 

a 
Calcula ted from colony dlarneters In f l v e  p e t r i  d l shes  

3 .  Inf luence of phosphorus I n  A l f i s o l  medlum 

Analysis of s o i l  samples revealed t h a t  A l f i s o l  has  low phosphorus 
( 3  p p )  and V e r t i s o l  has medium phosphorus (10 p p )  The A l f i s o l  e x t r a c t  
dextrose  agar  medium was supplemented with approx. 7 ppm phosphorus; i . e . ,  
30mg KH2P04/litre of A l f i s o l  e x t r a c t .  The autoclaved media were poured 
i n t o  p e t r i  dishes-20 m l  i n  each d i sh .  One mycel ia l  d i s c  ( 5  mrn) of 5-day 
o l d  R. batatzcola c u l t u r e ,  grown on PDA, was used f o r  lnoeu la t ing  each 
p e t r i  d i s h  and was incubated a t  32'~. 

I t  i s  c l e a r  from t h e  d a t a  i n  Table-11 t h a t  add i t ion  of phosphorus 
t o  A l f i s o l  medium t o  br ing t h e  P l e v e l  a t  par wl th  t h a t  i n  t h e  V e r t l s o l  
ensures equal s c l e r o t i a  productlon on both t h e  s o l 1  medla. 

4 .  Inf luence of d i f f e r e n t  sugars  i n  growth medium 

Four d i f f e r e n t  sugars ;  arabinose ,  dextrose ,  sucrose ,  and l a c t o s e ,  
Were used wi th  Pota to  b ro th  (Broth from 200 g pota toes ;  20 g sugar;  1000 m l  
Water). One hundred m l  medium was poured i n  250 m l  f l a s k  and autoclaved. 



Table-11 In f luence  of  adding phosphorus t o  Al f i so l -dex t rose -aga r  on 
t h e  growth of Rhizoctonza batat icola 

Days a f t e r  Average colon 
~ e d l u m ~  g Remarks 

l n c c ~ l a t  lon diameter (cm) 

3 ADA 4 . 1  
ADA 4 P 4 .2  
VDA 3 - 5  

ADA 6.4 
ADA + P 6 .5  
VDA 5 - 9  

11 ADA 9,O S c l e r o t i a  product ion - poor 
ADA + P 9.0 , I ,  - f a i r  
VDA 8.9 I t  I, - f a l r  

"AJA: Alf l so l -dextrose-agar ;  ADA t P: ADA t KH2P04 (P=7 ppm) ; VDA: Ver t l .  
sol-dextrose-agar 

b ~ v e r a g f  of two t r l a l s  wi th  5 r e p l l c a t l o n s  each 

Each f l a s k  was inoculated wlth  a 5 mrn mycel la l  d l s c  (8-day o l d  Rhzzoctcnza 
batatzcoZa on PDA) and incubated a t  3 0 ' ~  f o r  1 5  days.  A f t e r  incuba t ion ,  
contentswexe f i l t e r e d  and dry  welght o f  t h e  myce l l a l  mats was recorded.  
There were 5 f l a s k s  f o r  each t r ea tmen t .  The d a t a  a r e  p resen ted  I n  
Table-12 Lactose  served a s  a poor source  of  carbon; suc rose  and dex t rose  
were almost equa l ly  b e t t e r  than a rab inose .  

Table-12 Inf luence  of different carbon sources  on t h e  growth and 
s c l e r o t l a l  production of R- batatzcola 

Carbon Average dry welght Product ion of  
Carbon source 

( g  ) (mg) a s c l e r o t  l a  

L-Arablnose 7 ,98 604 Good 
Dextrose 7 99 937 Exce l l en t  
Lactose 7 99 198 F a l r  
Sucrose 8.41 1089 Exce l l en t  
Pot at c e x t r a c t  9 5 F a i r  
(no sugar)  

B Seedl ing inoculation 

Rhzzoctonza batat icola causes  s u b s t a n t i a l  m o r t a l i t y  and l o s s  i n  
t h e  c r o p  whlch g e t s  caught i n  h igher  ambient temperature  ( 3 0 ' ~  and 
above) I n  t h e  post-flowering s tage .  That i s  why we s e e  more d ry  r o o t  r o t  



of c h ~ c k p e a  i n  c e n t r a l  and southern India  Since l a s t  year we have 
been making attempt t o  develop a laboratory screening procedure based 
on roo t  l e s ion  length  a s  t he  criterion for  comparing the  r eac t i on  
among genotypes. 

We declded t o  use water bath f o r  malntainlng t he  s o l 1  temper- 
a tu r e  up t o  35Oc which i s  favourable for  dry roo t  r o t  

We f lrst t r l e d  t o  inoculate the  seeds of four cvs Annlgerl,  
WR-315, JG-62 and Kabul1 type,  before sowlng In  soil-sand m ~ x t u r e  i n  
g l a s s  tubes and keeplng i n  water bath.  In most of the  rnoculated 
seed, pre-emergence r o t t i n g  was seen. The hlgh temperature predlspoaed 
t h e  seed t o  i n f ec t i on .  Moreover t h l s  temperature was not  favourable 
fo r  t he  germmation of chickpea seed. Therefore it was declded t o  
use t he  young seedl ings fo r  f u r the r  experiments. 

The seedl ings  of cv. Annlgeri were r a l s ed  in sand for  5 days and 
removed. Half of t he  seedl ings were injured l n  hypocotyl reglon by 
sharp s c a l p e l .  Inoculum was prepared by using 5-day o ld  cu l t u r e  of 
t he  fungus In  potato-dextrose bro th .  The growth from 3 f l a s k s  (100 m l  
medlum i n  250 m l  f l a s k )  was mixed In 100 m l  of s t e r l l ~ z e d  water.  The 
r o o t s  of t he  seedl ings were dipped In lnoculum and t ransp lan ted  i n  
autoclaved sand o r  s o i l  i n  cu l t u r e  tubes (150 mrn) .  One seedl lng was 
kept  i n  each tube.  Temperature of water l n  t he  bath was adjusted t o  
3 5 ' ~  (+1) and t he  ac tua l  so l1  temperature was around 34 '~.  Another s e t  
was kept  i n  a net-house (25-28'~). 

F ina l  readlngs on mor ta l i ty  and a l s o  roo t  r o t t l n g  were taken 9 
days a f t e r  incubation. The da t a  have been presented In Table-13. 
The experment  was repeated once wlth s m l l a r  r e s u l t s -  

Infection of roo t  was indicated by t he  presence ~f mlcro-sclerot ia  
on roo t  sur face  and discoloration of r o o t ,  Fungus Invaded t he  roo t ,  
caused d i s co lo ra t i on  of tissues except t he  l l g n l f l e d  xylem s t r&ds  i n  
chlckpea seedl lngs .  Cotyledons were not  a f fec ted  In most of t he  cases .  
Mortality was very poor In t he  p l a n t s  kept An net-house. 

C.  Removal of cotyledons 

To a s s e s s  t he  r o l e  of cotyledons of t he  ch~ckpea  seedl ings ,  t he  
cotyledons were removed from seedl lngs a t  t he  tune of inoculation, 

Eight  cvs. Annlgeri,  JG-62, JG-74, CPS-1, WR-315, Chafa, BG-212, 
and L-550 were used i n  t he  experment .  There were 3 t reatments;  

(1) Cotyledon removed, ( 2 )  Hypocotyl ln]ury, and (3)  No in ju ry .  Seed- 
l i n g s  were dlpped i n  inoculurn and t ransp lan ted  In cu l t u r e  tubes  contain- 
lng Ve r t l so l .  The s o i l  temperature was maintalned around 35'~- The 
da t a  have been presented i n  Table-14. 



Table-13. E f f ec t  of incubat ion temperature on dry  r o o t  r o t  of chickpea 

Number of seed l lngs  d ied  
r r  eatmenta - - L 

Injured r o o t s  

A S o i l  
B. Sand 

Non-lnjured r o o t s  

A .  So11 
B .  Sand 

Check I I R )  

A .  S o i l  
B, Sand 

Check (NR) 

A so11 
B. Sand 

a 20 seedl lngs were inoculated f o r  each t reatment  
b ~ n  net-house 
C Root r o t t i n g  was severe i n  in jured  r o o t s  
I R  - Inlured r o o t s ;  NR - Non-injured r o o t s  

Table-14. E f f ec t  of r o o t  i n ju ry  and cotyledon removal on dry r o o t  r o t  
of chickpea 

No. of seed l ings  d ied  

cu l t l va r a  A B c b 

Inocu- Unlnocu- Inocu- Uninocu- Inocu- Uninocu- 
l a t e d  l a t e d  l a t e d  l a t e d  l a t e d  l a t e d  

Annlger 1 10 10  8 0 5 0 
JG-62 10 10 4 0  1 0 
JG-74 10 10 3 0 2 0 
CPS-1 10 . 10 2 0  0 0 
WR-315 10 10 4 0 0 0 
Chafa 10 10 6 0 3 0 

A - Cotyledon removed; B - Hypocotyl i n ju ry ;  C - No in ju ry  
a  

10  p l a n t s  were used f o r  each t reatment  
b ~ e e d l l n g s  wlth cotyledons removed, died wi th in  3 days In inoculated 

and uninoculated checks 



The d a t a  i n  Table-14 r e v e a l  t h a t  removal of cotyledons has tens  t h e  
dea th  of seed l ings  even without inocu la t ion .  I n j u r i n g  hypocotyl seems 
t o  be d e s i r a b l e  and even l f  seed l ings  a r e  n o t  k i l l e d  we a r e  a b l e  t o  s e e  
c l e a r  l e s i o n  development from hypocotyl downwards. These f i n d i n g s  were 
conf lrmed through a  r e p e a t  experunent . 

D. Method of inocu la t ion  

Two methods were compared. I n  one method t h e  inoculum was placed 
i n  t h e  hypocotyl region of ln ju red  and non-injured seed l ings  t r a n s -  
p lan ted  I n  tubes  containing V e r t l s o l .  I n  t h e  o the r  method both ln ju red  
and non-lnjured seedl ing r o o t s  were dlpped I n  lnoculum and then t h e  
seed l ings  were t r ansp lan ted  i n t o  tubes .  The d a t a  have been presented 
i n  Table-15. These r e s u l t s  r e v e a l  t h a t  d lpping r o o t s  In  inoculum 
coupled with  hypocotyl i n j u r y  g lves  b e t t e r  r e s u l t s .  

Table-15. Comparison of methods of inocu la t ion  of chickpea seed l ings  
wi th  Rhizoctania bataticoZa 

Morta l i ty  Average r o o t  Average r o o t  Extent  o r  
due t o  l eng th  a t  l eng th  a t  r o o t  r o t -  

a  
Treatment r o o t  r o t  t h e  t ime of t h e  t ime of t i n g  (mm) 

inocu la t ion  observat ion 
(mm) (nun) 

Seedl ing in ju red  A 8 0  8  0  75.0 22.50 
B 60 8  0  86.4 17.71 
C 0  8  0  140.0 0.00 

Seedl ing non-injured A 60 8 0  103.0 13.30 
B 50 80 95 .0  12.00 
C 0  8  0  160.0 0.00 

a  
20 seed l ings  were used f o r  each t reatment  

A - Root d i p  method; B - Inoculum kept below cotyledon; C - Check 

E .  Lesion l e n g t h  a s  c r i t e r i o n  fo r  d i s e a s e  r a t i n g  

I n  t h e  preceding experiments,  it was e s t a b l i s h e d  t h a t  r o o t  l e s l o n  
development i n s t e a d  of m o r t a l i t y  could be considered f o r  eva lua t ing  
chickpea genotypes.  We t h e r e f o r e  c a r r i e d  o u t  inocu la t ions  of 10  chickpea 
c u l t i v a r s  by fol lowing t h e  inoculation procedure of hypocotyl i n j u r y  
coupled wi th  r o o t  d ipping i n  t h e  inoculum. Five-day o ld  seed l ings  grown 
i n  autoclaved sand were removed, inoculated and then  t r a n s p l a n t e d  i n  
tubes  con ta in ing  autoclaved V e r t i s o l .  Tubes were incubated a t  3 5 ' ~  f o r  
1 0  days  i n  a water-bath.  The r e s u l t s  have been presented i n  Table,-16. 



more during t h e  flowering/podding per iod ,  The high temperatures were 
unfavourable fo r  chickpea and on t h e  whole we f e l t  t h a t  February p lan t -  
lng w i l l  not  g ive  us  a good screening a g a i n s t  only  t h e  dry r o o t  r o t ,  
Other d l seases  a l s o  occur,  

rable-17. Per l o d i c  i s o l a t l o n s  from d r i e d  p l a n t s  of chickpea I n  February 
a 

p lan t lng  

Percentage of i s o l a t i o n s  
b 

U d L e  UL 
F dxysporm R.  batati- R ,  solani S .  r o l f s i i  White r o o t  

i s o l a t i o n  
f , sp . c icer i  co Za r o t  fungus 

a 
Sowlng: 1-2-1979; Harvesting: 23-4-1979 ( fo rced  maturity) 

bOi-Le hundred i s o l a t i o n s  were attempted 
C 0 
Day temperatures were around 35 C 

V I .  PERIODIC ISOLATIONS FROM WILTED/DRIED PLANTS COLLECTED FROM MULTIPLE 
DISEASE SICK PLOT 

To monltor t h e  presence of different r o o t  pathogens from October 
through February (chickpea season) ,  we made p e r i o d l c  i s o l a t l o n s  from 
diseased p l a n t s  from t h e  mul t lp le  d l s e a s e  s i c k  p l o t .  The r e s u l t s  have 
been presented i n  Table-18. The wilt fungus, F. oxysporwn f sp .  c icer i  
was predominant a l l  through t h e  season. R. bc~taticola became more domi- 
nant when t h e  day temperatures r o s e  c l o s e  t o  3 0 ' ~  (Table-19) .  SeZerotium 
r o l f s z i ,  R. solani and t h e  whlte r o o t  r o t  fungus became ' l e s s  a c t  lve a f t e r  
t h e  f u s t  month These r e s u l t s  a r e  s m i l a r  t o  those  obtained I n  t h e  
pr evioCs seasons.  

Table-18 F e r ~ o d i c  isolations from wl l t ed /d r led  p l a n t s  of chlckpea 
c o l l e c t e d  from mul t ip le  d i sease  s i c k  p lo ta  

Percentage of i s o l a t l o n s  
b 

Date of 
c c l l e c t l o n  F. ozysporlm R batati-  S .  r o l f s z i  R. solanz White r o o t  

f . sp cicerz co Za r o t  fungus 

39-11-19'8 68 2 1 2  6 6 
20-12-19'8 7 0 5 4 3 4 
11-1-1979 8 1 13 2 2 - 
1-2-19'9 6 2 3 1 4 2 
21-2-1979 5 0 4 0 - - 
a 

Sowlng on October 27, 1978 
hundred I s o l a t l o h s  were attempted 



 able-19. Ambient temperature d a t a  from November 1978 through Apr i l  
1979 

s t andard  Dates Average temperature ( O C )  R a i n f a l l  
week Max hum Minimum (mm) 

44 29 Oct- 4 Nov 29.1 20.7 18.6 
4 5 5 Nov-11 Nov 28,6 20,5 3.4 
4 6 12 Nov-18 Nov 30.4 19.3 1 .2  
4 7 19 Nov-25 Nov 29.8 14.7 0.0 
4 8 26 Nov- 2 Dec 28.5 18.5  0.0 
4 9 3 Dec- 9 Dec 27.8 16.4 0.0 
5 0 1 0  Dec-16 Dec 26.6 13.2  0.0 
5 1 17 Dec-23 Dec 26.8 13.8  0 , o  
5 2 24 Dec-31 Dec 27.2 16.3  0.9 
1 1 Jan- 7 Jan  27.9 15.8 0.0 
2 8 Jan-14 Jan  27,7 13 - 8  0.0 
3 1 5  Jan-21 J a n  28.4 17.8 0.0 
4 22 Jan-28 Jan 28.9 17.0  0 - 0  
5 29 Jan- 4 Feb 30.6 17 .0  0 . 0 
6 5 Feb-11 Feb 30.0 19.6  6.6 
7 12 Feb-18 Feb 28.8 18.8 28.0 
8 19  Feb-25 Feb 31.7 18.7 6 .2  
9 26 Feb- 4 Mar 29.9 18.9 0.0 

10 5 Mar-11 Mar 33.3 16.7 0.0 
11 12 Mar-18 Mar 35.1 17.0  0.0 
12 19  Mar-25 Mar 36.5 21.5 0 .0  
1 3  26 Mar- 1 Apr 37.0 21.4 0.0 
14 2 Apr- 8 Apr 38.0 21.8 0.0 
15  9 Apr-15 Apr 38.6 22.8 0.0 
1 6  16  Apr-22 Apr 37.4 23.5 3.2 
17 23 Apr-29 Apr 40.0 23.6 0 - 0  

V I I .  PATHOGENICITY OF FUSARIUM SOLANI 

The black r o o t  r o t  caused by Fusurim sozclni is  no t  widespread b u t  
can be impor tant  l o c a l l y .  I t  has more f r equen t ly  been repor t ed  from 
a r e a s  where chickpeas  a r e  i r r i g a t e d .  I n  ICRISAT's Information B u l l e t i n  
No. 3, we have descr ibed a number of r o o t  r o t  d i s e a s e s .  We admit ted  a t  
t . ha t  t ime our i n a b i l i t y  t o  diagnose t h e  b lack r o o t  r o t  under f i e l d  condi- 
t i o n s .  I n  o rde r  t o  have a c r i t i c a l  look a t  t h e  symptoms, we c a r r i e d  
o u t  a r t i f i c i a l  inoculations i n  a net-house and watched t h e  development 
'of symptoms. 

Fusariwn soZuni i s o l a t e  from Delhi  was m u l t i p l i e d  on PDA (100 m l  
medium i n  250 r n l  f l a s k )  f o r  10 days a t  25'~. Seedl ings  (cv .  JG-62) 
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were r a l sed  m p l a s t l c  p o t s  l n  autoclaved sand ox V e r t l s o l .  Inoculations 
were ca r r i ed  out on 15-day o ld  seedl ings ,  f l v e  per  p o t -  The fungal mat 
was remcved from the medlum and resuspended I n  100 m l  sterilized water.  
S ~ m e  of the  seedl lngs  were injured a t  t h e  c o l l a r  po r t lon  with a sharp 
sca lpe l .  About 3 ;m so l l / sand around t h e  seedl lng was removed and 5 m l  
cf lnxulum per seedllng was poured The s o l 1  su r face  was r e l e v e l l e d .  
Froper rheck were kept fo r  comparison. The symptoms seen were a s  follows.  

Ten days a f t e r  ~ n o c u l a t l o n :  P lan t s  showlng s l ~ g h t  s tun t ing  and older  
leaves bezame pale  Black l e s lon  was seen In  hypocotyl reglon.  The 
fungus was present  in  t h e  cortex Cotyledons were unaffec ted .  

F l f t een  days a f t e r  ~ n o c u l a t i o n :  Stunt ing was consplcuous. Older 
leaves turned yellow Root l e s lon  extended downwards causing r o t t l n g  
of r o o t s  and retarding development. 

Twenty-one days a f t e r  lnocula t lon:  External  symptoms consplcuous 
Several s e e d l ~ n g s  collapsed a f t e r  turnlng yellow Blackening was evldent 
a s  the  base cf seedl lngs  Tlssues from s o l 1  l e v e l  below were black and 
different s t ages  of r o t t l n g  Cotyledons were a l s o  r o t t i n g -  

Inlury I n  hypocotyl reglon made no difference 

VIII.  FlELD REACTlON OF EARLY PLANTED CHICKPEA LINES TO COLLAR ROT 
iScleros,~~rn r ~ l f s t ! ~  

The ~ n c l d e n c e  of co l l a r  r o t  (ScZeroti;m r3iifsi:il was observed i n  
the  September p lan t ing  of chlckpea In  BT-3. The d l sease  was observed 
ln mld-November on many of the  chlckpea lines- T h e ~ e f o r e ,  lt was decl -  
ded t o  record t.he c o l l a r  r o t  lncldence l n  t h e  f l e l d ,  Many l l n e s  were 
f r e e  from d l sease  Many probably escaped t h e  ~ n f e ~ t i o n  The observa- 
t n n s  a r e  presenred I n  APPENDIX-VI I 



P R 0 J E C T : C P - P A T H - 3 ( 7 8 ,  : S T U D I E S  ON C H I C K P E A  S T U N T  AND OTHER 
V I R A L  D I S E A S E S  

I .  SUMMARY 

1. The causa l  agent of s t u n t  was p u r i f i e d  and found t o  be sero- 
l o g i c a l l y  r e l a t e d  t o  pea l e a f  r o l l  v i r u s .  

2 .  The p u r i f i e d  p repara t ion  when observed under e l e c t r o n  microscope, 
revealed s p h e r i c a l  p a r t i c l e s  of about 25 nm i n  diameter .  

3.  Advance p l a n t i n g s  of i n t e r l a r d s  of a mixture of h o s t s  of pea 
l e a f  r o l l  v i r u s  and a suscep t ib le  chickpea c u l t i v a r  apparen t ly  
helped i n  t h e  bu i ld  up of high d i s e a s e  incidence i n  t h e  screen-  
ing nursery.  

4 .  Ear ly  p l a n t i n g s  showed g r e a t e r  incidence of pea l ea f  r o l l  v i r u s  
(PLRV) than l a t e  p l a n t i n g s .  

5. The i n t e r -  and intra-row spacings i n  a s u s c e p t i b l e  c u l t i v a r  d id  
no t  a f f e c t  t h e  incidence of PLRV. But s i g n i f i c a n t  d i f f e r e n c e s  
were observed i n  a s e t  of c u l t i v a r s  a t  d i f f e r e n t  populat ion 
l e v e l s .  

6 .  A t o t a l  of 2400 germplasm l i n e s  p lan ted  by Genetic Resources 
Unit  were evaluated and 156 apparent ly  f r e e  from s t u n t  were 
i d e n t i f i e d .  Three l i n e s  e s p e c i a l l y  were found highly promi- 
s ing  both f o r  s t u n t  and w i l t .  

7. Of t h e  22 advanced germplasm l l n e s  s e l e c t e d  dur ing 1976-77 
season, 2 1  remained highly promising. 

8 .  Of t h e  73 germplasm l i n e s  t h a t  were s e l e c t e d  from l a s t  y e a r ' s  
germplasm nursery,  16  l i n e s  showed l e s s  than 10% i n f e c t i o n ,  

9.  Out of 43 l i n e s  t h a t  were se lec ted  from l a s t  yea rs  c ross ing  
block nursery,  36 l i n e s  showed l e s s  than 10% i n f e c t i o n ,  

10.  Out of 121 Ascochyta b l i g h t  promising l i n e s , 3 2  l i n e s  showed 
l e s s  than 10% i n f e c t i o n .  

11. Out of 63 w i l t  and r o o t  r o t  promising l i n e s ,  4 l i n e s ;  ICC-391, 
-1450, -2860, and -7254 showed l e s s  than 10% i n f e c t i o n .  

1 2 .  Of 13 ICCC m a t e r i a l s  screened, 7 d i d  n o t  develop i n f e c t i o n .  



13. The F1 bet-ween t h e  r e s l s t a n t  and susceptible p a r e n t s  was 
resistant . The F1 between t h e  r e s l s t a n t  l l n e s  remained r e s l s -  
+ant 

14 .  Studies  on mosalc were c a r r l e d  out malnly t o  conflrm l a s t  
year ' s  observat ions .  

Durlng the  course  of l n v e s t l g a t i o n s  l n t o  t h e  e t lo logy  of t h e  so  
: a l l e d  'wll  t -ccmplex ' , two disorders of v l r a l  na tu re ;  s tun t  and mosalc 
were a l s o  found t o  cause pre-mature death  of chlckpea A p r o j e c t  was 
l n i t ~ a t e d  ln January 1978 t o  (1) l d e n t l f y  t h e  v i r u s e s  ~ n v o l v e d ,  (11) 

understand t h e u  eplphytology, (111) develop efficient labora to ry  and 
f l e l d  screening techniques,  and ( l v )  r d e n t l f y  r  eslst-ance sources .  

Based upon symptomatology, h o s t  range and aphld t ransmlss lon pea 
l ea f  r o l l  v l r u s  has  been suspected t o  be t h e  causa l  agent of t h e  d l s e a s e  
Wcrk on pur if 'icat-lon, serology and e l e c t r o n  microscopy was c a r r  led  out 
t o  g e t  def r n l t e  information on t h e  virus involved.  

1 Aphld t ransmlss lon and hos t  range 

Further s r u d l e s  on vl rus-vector  relationship and h o s t  range a r e  
being c a r r l e d  out a t  Hrssar In c o l l a b o r a t l o n  wi th  Dr J . P  Verma, 
V ~ r o ? o g i s t ,  Haryana Agr icu l tu ra l  Un lve r s l ty ,  H l s sa r .  The r e s u l t s  a r e  
awaited.  

2, Pur l f  l c a t r o n  

Even though t h e  v l r u s  1s no t  mechanically t r ansmlss lb le ,  e f f o r t s  
were made t o  p u r l f y  ~t t o  t e s t  r t s  serological r e l a t l o n s h l p  and g e t  
p l c t u r e s  under e l e c t r o n  microscope, The work was c a r r l e d  o u t  both a t  
Hissar In c o l l a b o r a t l o n  wlth Dr J . P ,  Verma and a t  Hyderabad. 

The procedure developed by Dr J . W  Ashby, Dlvlslon of S c i e n t l f l c  
and lndust r  r a l  Research 1D S . I  i? ) , P l a n t  Dlseases  Dlvls lon,  Chr is tchurch,  
Newzealand f o r  purifying "Iuteo"  v i r u s e s  was followed wl th  s l i g h t  modl- 
f  l c a t i c n s .  

Batches of up t o  200 g  of shoot and r o o t  p o r t l o n s  from in fec ted  
p l a n t s  were used, bdth s e p a r a t e l y  and toge the r .  Always f r e s h  t i s s u e s  
were taken and they were thoroughly washed wi th  t a p  water be fo re  ex t rac -  
t l o n .  Homogenisatlpn was done by us lng Waring blendor f o r  4-5 minutes 
wlth 0 . 1  M P h o s p b t e  buffer  pH 7.4, four tunes  t h e  weight of t h e  t l s s u e .  
2-Mercaptoethonol 10 1%) was added t o  t h e  buf fe r  I n  c a s e  of e x t r a c t i o n  



of shoots 0.01 M EDTA was added. The ex t r ac t  was f i l t e r e d  through a  
layer  of muslin c l o t h  and was c l a r i f i e d  by low speed cent r i fuga t ion  
a t  8000 RPM f o r  10 minutes. To the c l a r i f i e d  sap 8% PEG and 3% NaCl 
were added, s t i r r e d  i n  cold thoroughly and kept overnight i n  cold.  

The p e l l e t  was co l lec ted  by centr i fuging a t  10,000 R P M  f o r  15 
minutes and resuspended in  1/12 volume of the  o r ig ina l  buf fer ,  It 
was thoroughly resuspended by s t i r r i n g  i n  cold f o r  one hour and co ~t 
was added Ja volume of 1:l n-butanol chloroform, I t  was kept In  cold 
for  one hour and the  phases were separated by centr i fuging a t  8000 RPM 
fo r  10 minutes. The aqueous phase was co l lec ted  and s tored  i n  cold 
overnight.  Then it was subjected t o  2 cycles  of low speed and high 
speed (36,000 fo r  120 minutes; 45,000 f o r  60-90 minutes) .  The p e l l e t  
a f t e r  the  f i r s t  high speed was suspended i n  0.05 M phosphate buffer  
pH 6.5 without 2-mercaptoethonol. The f i n a l  p e l l e t  was dissolved i n  
2 m l  buffer  . 

Pur i f i ca t i on  was a l s o  t r i e d  from necro t ic  phloem por t ion  alone. 
During the  season pu r i f i ca t i on  was done f i v e  times. Every time healthy 
mater ia l  was pu r i f i ed  t o  serve a s  cont ro l .  

3 .  W absorpt ion 

Each time absorpt ion spec t ra  of the  pu r i f i ed  v i ru s  preparat ion 
was s tudied using Spectrophotometer (Beckman D .B .G .T . Spectrophotometer) 
and they showed typ i ca l  absorpt ion spec t ra  of a  nucleoprotein. No such 
absorption was seen i n  healthy preparat ion.  Preparations from roots ,  
shoots ,  shoots and roo t s ,  and phloem por t ions  gave typ i ca l  asport ion 
spec t ra  ind ica t ing  t h a t  t he  pu r i f i ca t i on  procedure followed was success- 
f u l .  However, compared t o  roo t s ,  shoots yielded b e t t e r  preparat ion.  

4 .  Serology 

The sero logica l  r e l a t i onsh ip  of t he  pu r i f i ed  preparaion with 
t he  antiserum of pea leaf  r o l l  v i ru s  obtained from D r .  J . W .  Ashby of 
Newzealand was s tudied following Ouchterlony agar double diffusion t e s t .  
Sharp p rec ip i t a t i on  zones 'developed with t he  preparat ions from dlseased 
p l a n t s  and not with t he  healthy indicating the  pos i t i ve  serological 
r e l a t i onsh ip  of t he  causal  agent of chlckpea s t u n t  with the  pea leaf  
r o l l  v i r u s .  This r e l a t i onsh ip  was repeatedly proven with the  i s o l a t e s  
from Hissar and Hyderabad. However, t he  i n t ens i ty  of t he  bands was low 
indica t ing  the  poss ib le  low concentrat ion of the  v i ru s  i n  the  prepara- 
t i ons .  The reac t ion  was comparatively b e t t e r  with shallow and wider 
wells  than with narrow and deeper wells .  

5. Electron microscopy 

The pu r i f i ed  preparat ions were observed under e lec t ron  micro- 
scope by D r .  J . P .  Verma a t  Hissar .  Spherical  p a r t i c l e s  of about 25 nm 



i n  dlameter were observed. The p a r t i c l e s  were o f t e n  seen i n  aggregates 
of 2-3, 

B , Scr eenlng techniques 

The experiments on the  e f f e c t  of d a t e  of p lan t lng  and p l a n t  spac- 
lng on t h e  incldence of s t u n t  t o  f ind  out  t h e  optimum time and spaclng 
for  g e t t ~ n g  maxmum incidence under n a t u r a l  condi t ions  were repea ted ,  
The s tud les  on the  e f f e c t  of p lan t lng  of ' t r a p '  h o s t s  and spreader rows 
on d i sease  lncldence were a l s o  continued. 

1 'Trap' hos t s  f o r  v i r u s  and vec to rs  

A mixture of leguminous crops t h a t  a r e  known t o  be the  h o s t s  
of pea leaf  r o l l  v l r u s  and support  t h e  aphid v e c t o r s  were planted a s  
" l n t e r l a r d s "  a l l  over t h e  p l o t  t o  be used f o r  screening (0.75 ha! on 
September 15,  1978. The legumes planted were pea, beans, broad bean, 
soybean, lucern,  berseem, lup ins ,  chickpea, groundnut, l e n t i l ,  cowpea, 
mung, urd, and Tr i foZ im  sp. The i n t e r l a r d s  were spaced 4 - 5  m a p a r t -  

Gerrninatlon of t h e  legumes was poor because of heavy r a i n  m e d i a t e l y  
a f t e r  p lan t ing .  These crops were observed from time t o  time f o r  symptoms 
of pea leaf  r o l l  v i r u s  and aphid i n f e s t a t i o n .  Broadbean showed good 
l n f e s t a t l o n  of Aphis craccivora. TrifoZiwn sp . ,  l e n t l l ,  pea and broad 
bean deveioped symptoms resembling t h a t  of pea l e a f  r o l l  v i r u s ,  

The r e s u l t s  of t h e  p a s t  two years  experiments i n d l c a t e  t h a t  p l a n t -  
lng of leguminous crops In the  p l o t  being developed a s  screening nursery 
helps In  t rapplng and bul ldlng up of both v i r u s  and v e c t o r s  and high 
d i sease  lncldence . 

2 -  Spreader rows 

In  between t h e  " l n t e r l a r d s "  of t h e  mlxture of legumes, rows of 
WR-315, a susceptible c u l t l v a r  t o  s t u n t ,  was planted on 30th September 
1978 t o  serve a s  spreader rows. I t  developed good incldence of s t u n t  
(>80%1 and aphid l n f e s t a t l o n  was a l s o  observed. 

The s t u n t  lncldence In  the  suscep t ib le  check (WR-315) planted 
along wlth  t h e  t e s t  rnaterlal  on 15 th  October 1978 was more than 80% 
indicating t h a t  p lan t ing  of spreader rows and ' t r a p '  hos t s  has g r e a t l y  
helped In  d i sease  bu i ld  up I n  the  screening nursery.  Thls was obvlous 
from the  low d l sease  incldence i n  t h e  normal p lan t ings  around where 
~ n s ~ d e n c e  was only 5-10 percen t .  

3. Plant lng time and s t u n t  incidence 

The experment  t o  f ind  out  the  e f f e c t  of p lan t ing  time on s t u n t  
lncldence was repeated,  The d a t e s  of p lan t ing  were 15 th  September 1978, 



30th September 1978, 15th October 1978, 30th October 1978, 15th November 
1978, 30th November 1978. The c u l t i v a r  used was suscep t ib le  WR-315. 
The experimental design followed was the  randomised block design. The 
number of r e p l i c a t i o n s  was 3. The experiment was l a i d  o u t  i n  the  same 
p l o t  where " i n t e r l a r d s "  of legume hosts  and spreader rows of WR-315 were 
planted.  The p l o t  s i z e  was of 4  five-meter rows. The i n t e r -  and i n t r a -  
row spacings were 75 and 20 cms, respect ively .  

The f i n a l  observations were taken on 15th January 1979. The r e s u l t s  
a r e  presented i n  Table-20. The incidence was very high ln  the  e a r l l e r  
p lan t ings  than i n  l a t e  p lan t ings .  Last year the  incidence was high i n  
e a r l y  and l a t e  plant ings .  The reason fo r  variation i n  incidence i n  l a t e  
p lan t ings  l a s t  year and t h i s  year is  not c l e a r .  I t  could be due t o  
v a r i a t i o n  i n  the  weather conditions and the  vector population. The 
experiment needs t o  be repeated along with monitoring of vector  popu- 
l a t i o n .  

4. P lan t  spacing and s t u n t  incidence 

( a )  In te r -  and intra-row spacing 

The experiment on the  e f f e c t  of spacing on d i sease  incidence 
was repeated. Last y e a r ' s  experiment revealed t h a t  inter-row spacings 
d id  not show s t a t i s t i c a l l y  s i g n i f i c a n t  d i f fe rences  i n  d i sease  incidence. 
The experiment was repeated with va r ia t ions  i n  the intra-row spacings. 
The inter-row spacings were 100, 75, 50 and 25 cm. The intra-row spac- 
ings  were 50 and 20 cm. The c u l t i v a r  used was suscept ible  WR-315. The 
experimental design followed was randomised block design. The number of 
r e p l i c a t i o n s  was 3.  The da te  of p lant ing was 15th October 1978. 

The f i n a l  observations were taken on 15th January 1959 and r e s u l t s  
a r e  presented i n  Table-21. The p l a n t  population var ied g r e a t l y  because 
of poor germination. However, the  d i f fe rences  i n  d i sease  incidence 
among the  i n t e r -  and intra-row spaclngs were not  s t a t i s t i c a l l y  s l g n l f i c a n t .  
Last  year a l s o  the  r e s u l t s  were s imi la r .  

(b) P lan t  populations 

ICRISAT's P lan t  Physiology sec t ion  conducted an experunent 
on p l a n t  e l a s i t i c i t y  with d i f f e r e n t  geno ypes. The p l a n t  populations 5 
s tudied were 4 plants/m2 and 33 plants/m . We recorded disease  incidence 
i n  10 c u l t i v a r s .  The r e s u l t s  a r e  presented i n  Table-22. In  a l l  the  10 
c u l t i v a r s ,  the  percent  d i sease  incidence was higher i n  lower population 
treatment than i n  higher population treatment.  The percent  d isease  inc i -  
dence a t  the  two p l a n t  population l e v e l s  s tudied was s i g n i f i c a n t l y  d i f f e r e n t  
i n  a l l  the  10 c u l t i v a r s .  However, the  number of infected p l a n t s  s igni-  
f i c a n t l y  d i f fe red  i n  c u l t i v a r s ,  Radhey, Hyb-16-3, L-114, and Annigeri, 
bu t  not  i n  o the rs  indicat ing a  c u l t i v a r  and population i n t e r a c t i o n .  





Table-21. E f f e c t  of i n t e r -  and intra-row spac ing  on pea l e a f  r o l l  v i r u s  inc idence  i n  chickpea 
a t  H i s sa r  (1978-79) 

Average 
Inter-row Intra-row T o t a l  p l a n t s  I n f ec t ed  p l a n t s  Percent  i n f e c t i o n  

R2 R3 R1 R2 R3 R 1  
p e r c e n t  

spacing spacing R 1  
R2 R3 i n f e c t i o n  

Source of v a r i a t i o n  D F  S S Mean square  - 
Rep l i ca t i on  2 3065.58 1532.79 
Inter-row spacing 3 8452.00 2817.33 NS 
Intra-row spacing 1 2320.66 2320.66 NS 

~ n t e r a c t i o n  3 1975.33 658.44 NS 

E r r o r  14 29755.75 2125.41 



Table-22. Pea l e a f  x o l l  v i r u s  lnc ldence  i n  genotype X spac lnq  t r l a l  a t  Hlssar  conducted by 
ICRISAT's P h y s ~ o l o q y  s e c t l o n  (1978-79) 

Percent  Inc idence  
2 2 

Percent  average incidence 
C u l t  ~ v a r  4 plants/m 33 p l a n t d m  4 plants/m2 33 plants/m 2 

FCl R2 R3 Rl R2 R 3  

3. Rabat 5.00 3.75 6.25 0.60 0.45 0.30 5.00 0,45 

4 ?  Radhey 12.50 20.00 13.75 0.45 0.75 0.90 15 -41  0-70  

7 .  Chafa 20.00 21.25 25 .OO 22 -08 2.21 1 .36  1 .36  3.93 

8. Anniqer i  15.00 23.75 28.75 3.48 2.42 5.30 22.50 3.73 

Source o f  variation 

Rep l i ca t ions  
C u l t i v a r s  
P l a n t  popu la t ion  
I n t e r a c t i o n  
Er ro r  

DF SS Mean squa re  

2 72 -66 36.33 
9 915.68 101.74 S i g n i f i c a n t  
1 1876.33 1876.33 II 

9 480.63 53.40 11 

38 262.01 6.89 



C .  Sc reen ing  f o r  r e s i s t a n c e  

Large s c a l e  s c r e e n i n g  o f  germplasm and o t h e r  m a t e r i a l s  was c a r r i e d  
o u t  I n  t h e  p l o t  where advance p l a n t i n g  of " i n t e r l a r d s "  of v a r i o u s  
legumes and sp reade r  rows o f  s u s c e p t i b l e  c v .  WR-315 was done.  The 
m a t e r i a l s  were p l a n t e d  on 1 5 t h  October 1978 a t  a spac ing  o f  75 X 20 cm. 
Germination i n  t h e  n u r s e r y  was poor  b u t  t h e  low p l a n t  p o p u l a t i o n  probably  
he lped i n  h igh  d i s e a s e  development.  The inc idence  i n  t h e  s u s c e p t i b l e  
check WR-315 was more t h a n  80%. F i n a l  o b s e r v a t i o n s  were t aken  3 months 
a f t e r  sowing and t h e  p e r c e n t  i n c i d e n c e  o f  d i s e a s e  was c a l c u l a t e d .  G e r m -  
plasm p l a n t e d  by t h e  Gene t i c  Resources u n i t  was a l s o  e v a l u a t e d  v i s u a l l y  
t o  i d e n t i f y  promis ing l i n e s .  

1. Germplasm 

The i n c i d e n c e  of t h e  d l s e a s e  i n  germplasm e v a l u a t i o n  b lock  was 
c o n s i d e r a b l e .  Some l i n e s  showed 100% s u s c e p t i b i l i t y .  High i n c i d e n c e  o f  
w i l t  a l s o  developed i n  t h e  n u r s e r y  f a c i l i t a t i n g  s e l e c t i o n  of l i n e s  promi- 
s i n g  f o r  b o t h  t h e  d i s e a s e s .  S e v e r a l  l i n e s  showed 100% m o r t a l i t y  due  t o  
w i l t .  

A t o t a l  of  2400 l i n e s  were eva lua ted  v i s u a l l y  and t h e  l i n e s  look- 
i n g  f r e e  from d i s e a s e  were s e l e c t e d .  L ines  showing s u s c e p t i b i l i t y  t o  
w i l t  were d i s c a r d e d .  A t o t a l  of  155 l i n e s  were found t o  b e  f r e e  from 
b o t h  s t u n t  and w i l t .  These were; G-130, ICC-60, -136, -137, -138, -159, 
-170, -174, -182, -183, -184, -248, -275, -277, -279, -282, -299, -300, 
-302, -303, -304, -314, -317, -327, -328, -341, -342, -345, -346, -376, 
-387, -400, -403, -404, -409, -421, -422, -423, -471, -526, -539, -555, 
-575, -577, -581, -591, -594, -599, -678, -685, -690, -691, -705, -706, 
-728, -735, -760, -767, -773, -774, -787, -788, -792, -817, -823, -838, 
-864, -925, -936, -939, -981, -982, -1009, -1017, -1021, -1025, -1027, 
-1067, -1109, -1112, -1113, -1122, -1126, -1127, -1136, -1166, -1172, 
-1208, -1217, -1219, -1296, -1306, -1314, -1375, -1404, -1416, -1460, 
-1477, -1510, -1513, -1516, -1537, -1538, -1563, -1564, -1618, -18?6, 
-1880, -1881, -1882, -1892, -1893, -1902, -1963, -2021, -2037, -2039, 
-2089, -2090, -2092, -2106, -2108, -2131, -2135, -2191, -2192, -2204, 
-2212, -2226, -2228, -2236, -2259, -2265, -2267, -2276, -2277, -2287, 
-2289, -2292, -2388, -2485, -2516, -2519, -2521, -2534, -2542, -2546, 
-2572, -2604, -2607, -2710, -2713, -2720, -5008, and -5012. 

Of t h e s e  155 l i n e s ,  f o u r  l i n e s  ICC-2542, -2604, -2607, and -2713 
showed r e a l  promise  a s  t h e y  remained comple te ly  f r e e  when t h e  l i n e s  on 
b o t h  t h e  s i d e s  were showing 100% i n f e c t i o n .  Three  l i n e s  ICC-2388, 
-5008, and G-130 remained f r e e  from bo th  s t u n t  and w i l t  when t h e  l i n e s  
on bo th  t h e  s i d e s  showed 100% i n c i d e n c e  of s t u n t  and w i l t .  A l l  t h e s e  
l i n e s  w i l l  be  e v a l u a t e d  n e x t  y e a r  i n  a r e p k a t e d  t r i a l  i n  t h e  s t u n t  
s c reen ing  n u r s e r y .  



T h i r t e e n  l l n e s ;  ICC-406, -2255, -2298, -2317, -2318, -2319, -2324, 
-2347 -2357, -2365, -2387, -2732, and -2733 showed h igh  s u s c e p t i b l l l t y  
t o  t h e  d i s e a s e  and w l l l  be u s e f u l  a s  s u s c e p t i b l e  checks  i n  t h e  sc reen ing  
nu r se ry  . 

The p r e l l m ~ n a r y  evaluation of  t h e  l l n e s  i n  t h e  germplasm n u r s e r y  
f o r  t h e  p a s t  t h r e e  y e a r s  h a s  p a l d  good d i v i d e n d s  The l l n e s  s e l e c t e d  
cont lnued t o  perform w e l l  I n  t h e  subsequent  s c r e e n l n g s  T h l s  h a s  cons l -  
de rab ly  reduced t h e  work load  and enabled  t o  c o n c e n t r a t e  more on t h e  
promlslng l i n e s .  The procedure  w i l l  b e  con t lnued  I n  f u t u r e .  

2. Advanced a e r m ~ l a s m  l l n e s  

The promrslng l i n e s  s e l e c t e d  from t h e  germplasm n u r s e r y  I n  t h e  
p rev ious  y e a r s  were eva lua ted  I n  t h e  s t u n t  s c reen lng  n u r s e r y  I n  a r e p l i -  
ca t ed  t e s t .  

Llnes  s e l e c t e d  d u r l n g  1976-77 season 

The 67 l l n e s  t h a t  were s e l e c t e d  I n  1976-77 season  were 
t e s t e d  l n  l a s t  y e a r ' s  s c reen lng  n u r s e r y  and 22 l l n e s  t h a t  showed l e s s  
than  10% lnc idence  were s e l e c t e d .  T h i s  y e a r  t h e s e  22 l l n e s  were r e t e s t e d  
i n  a r e p l l c a t e d  t r l a l  The r e s u l t s  a r e  p r e s e n t e d  I n  APPENDIX-VIII. 
Except ICC-10800 whlch showed more t h a n  10% incidence a l l  o t h e r s  showed 
l e s s  l nc idence  i n d l c a t l n g  t h a t  t h e s e  l l n e s  a r e  h i g h l y  p romls lng ,  Enough 
seed o f  t h e s e  l l n e s  is  available f o r  u s e  o r  t e s t l n g  by pathologists and 
b reede r s  a t  o t h e r  locations. 

(b) Llnes  s e l e c t e d  du r ing  1977-78 season 

Seven ty -e lgh t  l l n e s  t h a t  were s e l e c t e d  from germplasm block 
were t e s t e d  I n  r e p l l c a t e d  t r l a l  i n  t h e  s t u n t  s c r e e n l n g  n u r s e r y ,  The 
r e s u l t s  a r e  p r e s e n t e d  I n  APPENDIX-IX. Eleven l l n e s ;  ICC- 2336, -2341, 
-2352, -2356, -2367, -2617, -6371, -6459, -6634, -8786, and -8847 showed 
no ~ n f e c t l o n .  These 11 l l n e s  w l l l  b e  rechecked in  t h e  next  y e a r ' s  s c reen -  
l n g  nu r se ry  f o r  f u r t h e r  conf l r m a t l o n ,  

3 .  Advanced c r  o s s l n g  b lock e n t r i e s  

For ty - th ree  l l n e s  t h a t  showed l e s s  t h a n  5% l n c l d e n c e  I n  t h e  
c r o s s l n g  b lock were t e s t e d  I n  t h e  s t u n t  n u r s e r y .  The r e s u l t s  a r e  p re -  
sented  In  APPENDIX-X Nlneteen l l n e s / p r o g e n i e s  d l d  no t  show any l n f e c -  
t l o n  These were; K-468, H-208 X Pant  G-114, C-235, H-208, F-370, 
NEC-2368, C-104, C011-327, H-556-1, NEC-177, NEC-472, NEC-1135, NEC-2296, 
P-1092, P-1781, P-2019-1, P-2202-2, P-4353-1, and RS-11. Seventeen l l n e s  
showed l e s s  t han  10% infection, These were; ICCC-5, Pan t  G-115, BG-203, 
F-378, G-130, T-3, BEG-482, C011.238, F-61, G-24, G-543, NEC-240, NEC- 
550, NEC-555, NEC-701, NEC-1128., and P-1774. These 36 l l n e s  w i l l  be  
t e s t e d  n e x t  year f o r  f u r t h e r  con£ l r rna t lon .  



4 .  Ascochyta b l i g h t  promising l i n e s  

One hundred and twenty-one l i n e s  t h a t  were found promising i n  
  sol at ion P l a n t  Propagator screening were t e s t e d  f o r  t h e i r  r e a c t i o n  
a g a i n s t  s t u n t .  The r e s u l t s  a r e  presented i n  APPENDIX-XI. Twenty-two 
l i n e s  showed no i n f e c t i o n .  These were ICC-667, -693, -903, -904, -954, 
-1003, -1005, -1006, -1012, -1017, -1078, -'1149, -1283, -1329, -1407, 
-1504, -1583, -1586, -4935, -4939, -4989, and -6067. Ten l i n e s  showed 
l e s s  than 10% i n f e c t i o n .  These were ICC-539, -567, -666, -838, -1214, 
-1219, -1272, -1911, -2264, and -2294. These 32 l i n e s  a l s o  w i l l  be  
checked nex t  year  f o r  f u r t h e r  conf i rmat ion.  

5 .  W i l t  and r o o t  r o t s  promising l i n e s  

S ix ty - th ree  l i n e s  t h a t  were found promising f o r  w i l t  and r o o t  
r o t s  and c o n s t i t u t e d  t h e  I n t e r n a t i o n a l  Chickpea Root Rots/Wilt Nursery 
1978-79 were a l s o  t e s t e d .  The r e s u l t s  a r e  presented i n  APPENDIX-XII. 
Three l i n e s ;  ICC-391, -1450, and -7254 d i d  n o t  show any i n f e c t i o n .  One 
l i n e ;  ICC-2860 showed l e s s  than 10% i n f e c t i o n .  A l l  o t h e r s  showed more 
than 10% i n f e c t i o n .  

6 .  I C C C  (ICRISAT) l i n e s  

Thir teen ICCC m a t e r i a l s  were t e s t e d  f o r  t h e i r  r e a c t i o n  a g a i n s t  
t h e  d i s e a s e .  The r e s u l t s  a r e  presented i n  Table-23. Seven l i n e s ;  
ICCC-2, -4, -5, -7, -9, -11, and -13 d id  no t  develop any i n f e c t i o n .  
ICCC-3 showed 9.09% i n f e c t i o n .  

7. Fl m a t e r i a l s  

Seven Fls involving r e s i s t a n t  and s u s c e p t i b l e  l i n e s  were screened. 
The r e s u l t s  a r e  presented i n  Table-24. The F1 between t h e  r e s i s t a n t  
P-4353-1 and s u s c e p t i b l e  WR-315 was r e s i s t a n t .  The Fls between t h e  
r e s i s t a n t  l i n e s  except  P-4353-1 X Pant G-114 were r e s i s t a n t .  The number 
of p l a n t s  f o r  t e s t s  however was low. The informat ion has  been given 
t o  t h e  breeders  f o r  f u r t h e r  i n t e r p r e t a t i o n s .  

I V .  MOSAIC 

Transmiksion of t h e  v i r u s  through Aphis crae'civom was con£ irmed . 
Shor te r  a c q u i s i t i o n  feed ings  (15-20 minutes) were enough f o r  t h e  aphids  
t o  acqu i re  t h e  v i r u s  i n d i c a t i n g  t h e  s ty le t -borne  na tu re  of t h e  v i r u s .  

The v i r u s  was repea ted ly  p u r i f i e d  fol lowing t h e  procedure descr ibed 
i n  Pulse  Pathology (Chickpea) Report of Work, 1977-78. P u r i f i e d  prepara- 
t i o n s  gave t y p i c a l  absorp t ion  s p e c t r a  of Nucleo-protein.  

Se ro log ica l  r e l a t i o n s h i p  of t h e  v i r u s  wi th  A l f a l f a  mosaic v i r u s  was 
repea ted ly  fonfirmed through Ouchterlony agar  double-di f fus ion and 
Haemoagglutination t e s t s .  



Table-23. Reaction of ICCC mate r i a l s  t o  pea l e a f  r o l l  v i r u s  ( s t u n t )  
under n a t u r a l  condi t ions  a t  Hissar  dur ing  1978-79 

- - - 

S .No. Materials Tota l  p l a n t s  Infec ted  p l a n t s  Percent l n f  ec t i on  

1, ICCC-1 12 3 25.00 
2 ,  -2 16  0 0.00 
3. - 3 11 1 9.09 
4. - 4 12 0 0.00 
5. - 5 8 0 0.00 
6 .. -6 8 7 87.50 
7 .  - 7 6 0 0.00 
8. - 8 4 2 50.00 
9. -9 7 0 0.00 

10. -10 15  2 13.33 
11. -11 1 0 0.00 
12. -12 9 1 11.11 
13. -13 11 0 0,OO 

Table-24 Reaction of p a r e n t a l  and F1 ma te r i a l s  t o  pea l ea f  r o l l  v l r u s  
( s t u n t )  under n a t u r a l  condi t ions  a t  Hissar  during 1978-79 

S.No. Particulars To ta l  p l a n t s  Inf  ec ted  p l a n t s  

P-4353-1 (R)  
P-4353-1 X WR-315 
WR-315 IS)  
P-4353-1 X Pant G-114 
Pant  G-114 IR) 
P-4353-1 X K-468 
K-468 (R)  
P-4353-1 X H-208 
H-208 (RI  
P-4353-1 X F-370 
F-370 ( R )  
P-4353-1 X F-61 
F-61 ( R )  
F-4353-1 X 850-3/27 
850-3/27 (R)  

R - Res i s t an t ;  S - Suscept ib le  



PROJECT~CP-PATH-4(78) r STUDIES O N  ASCOCHYTA BLIGHT 

I .  SUMMARY 

1. Two new i s o l a t e s  of t h e  b l i g h t  pathogen were obtained and both 
were found t o  be highly pathogenic. 

2. The minimum per iod f o r  which humidity has t o  be maintained a f t e r  
inocu la t ion  i n  I s o l a t i o n  P lan t  Propagator f o r  maximum develop- 
ment of b l i g h t  i n  a suscep t ib le  l i n e  was found t o  be 4 days.  
I n  the  l i n e s  t e s t e d ,  maintenance of humidity f o r  longer pe r iods  
d id  not a f f e c t  t h e i r  r eac t ion .  

3. The reac t ion  of the  l i n e s  was found t o  vary wi th  the  time of 
screening dur ing the  year .  

4 .  A s  no r e s i s t a n c e  seems t o  be a v a i l a b l e ,  l i n e s  wi th  good recovery 
p o t e n t i a l  were looked f o r .  

5. An a d d i t i o n a l  834 germplasm access ions  including "Desi" and 
"Kabuli" types  were screened and none was found r e s i s t a n t .  
Twenty-nine l i n e s  showed moderately r e s i s t a n t  r e a c t i o n  and 
f i f ty - seven  showed t o l e r a n t  r e a c t i o n .  I n  rechecking only 
3 l i n e s ;  ICC-3259, -3277, and -3531 showed 3-ra t ing and f i v e  
l i n e s ;  ICC-3252, -3287, -3330, -3346, and -6293 showed 5-ra t ing.  

6 .  A t o t a l  of 543 kabul i  germplasm access ions  were screened and 
one l i n e ;  ICC-7664 was found r e s i s t a n t .  Fourteen l i n e s  showed 
a recovery r a t i n g  of 3 (moderately r e s i s t a n t )  and 94 l i n e s  
showed recovery r a t i n g  of 5 ( t o l e r a n t ) .  

7 .  Out of 35 l i n e s  t h a t  were found promising under n a t u r a l  condi- 
t i o n s  a t  ICARDA, Syr ia  only one l i n e  ICC-6293 showed a r a t i n g  
of 5 ind ica t ing  t h e  p o s s i b i l i t y  of v a r i a t i o n  i n . t h e  pathogen. 

8 .  Out of 29 Colletotrichum b l i g h t  promising l i n e s ,  3 l i n e s  showed 
3-ra t ing and 7 l i n e s  showed 5-ra t ing.  The high promise shown 
by t h e  Colletotrichum b l i g h t  r e s i s t a n t  l i n e s  a g a i n s t  Ascochyta 
b l i g h t  i n d i c a t e s  t h e  p o s s i b i l i t y  of s i m i l a r  mechanism of r e s i s -  
tance  opera t ing  a g a i n s t  these  two pathogens. 

9 .  F2 and BC-1 progenies involving Cicer reticuzatum showed good 
promise and seeds  from surviving p l a n t s  were co l l ec ted  f o r  
f u r t h e r  eva lua t ion .  

10.  The seed of t h e  l i n e s  t h a t  showed an average r a t i n g  of 5 o r  l e s s  i n  
r e p l i c a t e d  t e s t  was mul t ip l i ed  f o r  mul t i loca t ion  t e s t i n g  through 
t h e  Chickpea I n t e r n a t i o n a l  Ascochyta B l igh t  Nursery. 



I1 INTRODUCTION 

The work on Ascochyta b l l g h t  a t  ICRISAT was so  f a r  conflned t o  
screenlng of germplasm access ions  ln  Isolation Plant  Propagator t o  
l d e n t l f y  sources of r e s l s t ance .  Breeding for d l sease  r e s l s t a n c e  could 
n3t make much progress  a s  s u l t a b l e  s l t e  fo r  f l e l d  screening was not  
ava l l ab le  But wlth t h e  s t a r t i n g  of a  cooperative program with  ICARDA, 
Aleppo, Syr l a ,  t he  problem was overcome F le ld  screenlng and breeding 
work w l l l  now be ca r r l ed  ou t  a t  ICARDA where Aseochyta b l i g h t  develops 
na tu ra l ly  In t h e  winter crop.  However, t h e  screenlng of germplasm w l l l  
a l s c  be con t~nued  a t  ICRISAT, Hyderabad uslng t h e  I so la t zon  P lan t  Propa- 
gator s 

Bl lght  1s t h e  major problem I n  countries whlch malnly grow 
"Kabull" types I d e n t l f l c a t ~ o n  of "Kabull" l l n e s  wlth r e s i s t a n c e  was 
considered more r e l evan t .  So f a r  screenlng of both "Desll '  and "Kabuli" 
types was being ca r r l ed  o u t .  But t h l s  yea r ,  screenlng of t h e  remaining 

Kabul germplasm l l n e s  was taken up on a  p r l o r l t y  b a s l s .  

I I I ,  COLLECTION OF ISOLATES 

Ear l l e r  work lndlcated  the  p o s s l b l l l t y  of existence of t h e  physlo- 
log lca l  r aces  of t h e  b l i g h t  pathogen. For a  successful  d l sease  r e s l s -  
tance breedlng program, l t  1s essential t o  know t h e  e x l s t l n g  v a r l a b l l l t y  
In the  pathogen and l d e n t l f y  r e s l s t a n c e  sources aga lns t  them. As f a r  a s  
possible, dlseased samples were obtalned from var lous  p laces  In  Ind la  and 
isolations were made. The c u l t u r e s  were t e s t e d  for  pathogenlc l ty  and 
preserved f c r  f u t u r e  use .  

Durlng t h e  yea r ,  d lseased samples were obtalned from Bajaura In  
H~machal Pradesh and Gurdaspur In  Punjab s t a t e s  of lnd la  and pure c u l t u r e s  
of Assochyta ~ a b z ~ z  were i s o l a t e d .  The l s o l a t e s  d  ~f  fered morpholog~cal ly  
from each other  In growth hab l t  and p a t t e r n  of sporula t lon and from those  
of IARI and Lahaul ~ s o l a t e s .  In chlckpea f lou r  broth  medlum, they produced 
pycnldla I n  l a r g e  numbers. The pycnldla were grey i n  ?olor and formed I n  
small c l u s t e r s  uniformly d l s t r l b u t e d  on su r face  of the  medla a s  aga ins t  t h e  
dark and l l g h t  dark pycnldia In  IARI and Lahaul ~ s o l a t e s  respectively. 
The IARI l s o l a t e  produces pycnldla I n  comparatlvely blgger c l u s t e r s .  I n  
Lanual l s o l a t e  t h e  sporu la t lon  1s comparatively sparse  and they a r e  
produced i n  concentric r l n g s .  The c u l t u r e s  a r e  preserved f o r  f u t u r e  use ,  

The pathogenlc l ty  of t h e  two c u l t u r e s  was t e s t e d  along wl th  I A R I  
and Lahaul lsolat-es a l r eady  a v a l l a b l e  The r e s u l t s  of t h e  experiment 
a r e  presented. I n  Table-25. The pathogenlc l ty  was t e s t e d  on Pb-7, a  sus- 
cep t lb l e  c u l c i v a r ,  I n  I s o l a t i o n  P lan t  Propagator Both t h e  new c u l t u r e s  
were found t o  be h ighly  pathogenic and d l d  no t  show much variation l n  
aggressiveness Llke IARI i s o l a t e  both of them at tacked f l r s t  t h e  terminal 
growth and then the  l e s l o n s  progress ively  spread downwards k l l l i n g  whole 
seedlings 



Table-25. Pathogenici ty  t e s t  with Bajaura (Himachal Pradesh) and 
Gurdaspur (Punjab) i s o l a t e s  of A. rabiei 

I s o l a t e  of Incubation No. of No. of N O .  of Average r a t i n g  on 

A. rabiei per iod p l a n t s  p l a n t s  p l a n t s  9-point s c a l e  
(days) inoculated in fec ted  k i l l e d  7 D A I  15  DAI 

Bajaura (HP) 4 6 6 66 65 8 9 
Gurdaspur 4 64 64 63 7 9 

(Pun j ab) 
IARI (New Delhi)  4 61 6 1 61 7 9 
~ a h a u l  (HP) 4 63 63 57 7 9 

D A I  - Days a f t e r  inoculat ion 

I V .  SCREENING TECHNIQUE 

The e f f e c t  of r e l a t i v e  humidity and time of screening on t h e  deve- 
lopment of b l i g h t  i n  the  I s o l a t i o n  P lan t  Propagator was s tud ied  i n  o rder  
t o  f u r t h e r  s t andard i se  t h e  screening technique. It  may be mentioned here  
t h a t  t h e r e  i s  some times a problem of g e t t i n g  c o n s i s t e n t  r e s u l t s  i n  Iso- 
l a t i o n  P l a n t  Propagator.  I t  was suspected t h a t  t h e  v a r i a b l e  temperatures 
and r e l a t i v e  humidity p r e v a i l i n g  a t  t h e  time pf screening of d i f f e r e n t  
l o t s  may be respons ib le  f o r  t h e  v a r i a t i o n  i n  t h e  r e s u l t s .  

A .  Humidity and b l i g h t  development 

1. Duration of humidity and d i f f e r e n t  fungus i s o l a t e s  

The p l a n t s  a f t e r  inoculat ion with t h e  I A N  i s o l a t e  were subjected 
t o  d i f f e r e n t  pe r iods  of humidity by covering t h e  inoculated p l a n t s  wi th  
p l a s t i c  covers  i n  t h e  propagator.  Pb-7, a suscep t ib le  c u l t i v a r  was ino- 
cu la ted  with  t h e  four  i s o l a t e s ;  IARI, Lahaul, Bajaura, and Gurdaspur and 
covered with  t h e  p l a s t i c  covers f o r  7 and 15 days. Data on t h e  number 
of p l a n t s  i n f e c t e d ,  k i l l e d ,  and d i sease  r a t i n g  on 9-point s c a l e  7 and 15  
days a f t e r  inocu la t ion  were recorded. The r e s u l t s  a r e  presented i n  
Table-26. 

There was no major d i f f e r e n c e  i n  t h e  development of b l i g h t  i n  t h e  
p l a n t s  t h a t  were covered f o r  7 and 15  days with a l l  t h e  four  i s o l a t e s .  
This  i n d i c a t e s  t h a t  humidity i n  the  e a r l y  s t ages  a f t e r  inocu la t ion  i s  
more important and a f t e r  a c e r t a i n  pe r iod ,  it i s  n o t  c r i t i c a l  f o r  d i s e a s e  
development. So covering t h e  inoculated p l a n t s  f o r  longer pe r iods  i s  
no t  necessary and t h e i r  removal a f t e r  t h e  required per iod w i l l  a l s o  give 
chance f o r  c u l t i v a r s  t o  recoup and express  t h e i r  p o t e n t i a l i t y  f o r  recover .  
Covering t h e  p l a n t s  f o r  longer per idds  a l s o  s e w s  t o  adversely  a f f e c t  
t h e  normal growth of p l a n t s .  



Table-26. Effect of duration of high humidity on Ascochyta blight development i n  a susceptible 
cultivar (Pb-7) of chickpea 

Plast ic  covers on for 7 days 
Isolate  of 

Plast ic  covers on for 15 days 

A, rabiei Total Infected Plants Rating Rating Total Infected Plants Rating Rating 
plants plants kl l led a f t e r  a f t e r  plants plants ki l led a f t e r  a f t e r  

7 days 15 days 7 days 15 days 

Bajaura 

Gurdaspur 



2 .  Duration of humidity and d i f f e r e n t  genotypes 

The e f f e c t  of humidity on the  development of b l i g h t  i n  four  
l i n e s  t h a t  showed l e s s  su scep t ib i l i t y  i n  e a r l i e r  screenings along with 
two suscept ib le  l i n e s  was a l s o  s tudied.  The main ob jec t ive  of t he  experi- 
ment was t o  f i nd  ou t  whether the  humidity has any d i f f e r e n t i a l  e f f e c t  on 
b l i g h t  development i n  suscept ible  and less-suscept ible  l i n e s .  This a l s o  
would give information about the  perlod f o r  which humidity i s  needed t o  
k i l l  a suscept ib le  l i n e .  This information was f e l t  necessary a s  no 
absolute  r e s i s t ance  i n  chickpea germplasm appeared poss ib le  and t he  
choice was only f o r  comparatively l e s s  suscept ible  types. I f  t he  period 
fo r  maintaining the  humidity t o  k i l l  a suscept ible  l i n e  i s  known, 
during the  germplasm screening, t he  covers can be removed a f t e r  t he  
period and l i n e s  with some promise can be i den t i f i ed  i n  terms of l e s s  
d i sease  a s  wel l  a s  recovery a b i l i t y .  

Four l i n e s  t h a t  showed 3 and 5-rating i n  the  previous screening 
and two suscept ib le  checks were taken f o r  t h i s  study. The l i n e s  a f t e r  
inoculat ion with I A R I  i s o l a t e  were covered fo r  2, 4, 6 and 12 days. 
One batch of the  p l an t s  was l e f t  without covers.  Data on incubation 
period,  number of p l an t s  in fec ted ,  k i l l e d  and d isease  r a t i n g  on 9-point 
s ca l e  10 and 20 days a f t e r  inoculat ion were recorded. The r e s u l t s  a r e  
presented i n  Table-27. 

Disease developed i n  a l l  the  t reatments ,  but it was heavy i n  p l an t s  
t h a t  were covered. Disease appeared even i n  non-covered p l an t s  but it 
took more time (6-12 days) than i n  covered p l an t s  (5-7 days ) .  In fec t ion  
was 100% i n  a l l  the  treatments.  Percentage of p l an t s  k i l l e d  varied 
from treatment t o  treatment and the  l i n e .  In  case of non-covered and 
those co,vered fo r  2 days a f t e r  inoculat ion even t he  suscept ib le  l i n e s  
(Pb-7 and ICC-460) d id  not  show 9-rat ing.  I n  case of 4, 6, and 12 days 
covering they developed 8-9 r a t i ng  ind ica t ing  t h a t  the  minimum period 
f o r  .which high humidity should be maintained a f t e r  inoculat ion,  f o r  
maximum development of disease i n ' a  suscept ib le  l i n e ,  i s  4 days. The 
four  l i n e s  t h a t  showed 3-5 r a t i ng  i n  the  previous inoculat ion d id  not  
behave s imi l a r l y .  I t  could be due t o  heavy development of the  d i sease  
i n  t h i s  p a r t i c u l a r  experiment. There was no c l e a r  c u t  co r r e l a t i on  bet- 
ween the  d i sease  development and period f o r  which the  p l an t s  were covered 
I n  some l i n e s  t he  d i sease  increased and i n  o thers  t he  d i sease  decreased. 

The exper+ent was repeated t o  confirm the  above r e s u l t s .  I n  p lace  
of ICC-6195, ICC-3531 was subs t i tu ted  a s  enough seed of ICC-6195 was not 
ava i l ab l e .  This time only one suscept ible  l i n e ,  ICC-460 was taken. The 
period f o r  which the  covers were pu t  on were 2, 4, 6 ,  8 ,  and 10 days. 
One batch was l e f t  without covers.  The r e s u l t s  a r e  presented i n  Table-28. 
The d isease  development was very high. I t  developed even i n  t he  non- 
covered p l an t s .  But covering f o r  4 days was needed t o  g e t  a r a t i ng  of 
9 on t he  suscept ib le  check l i ne .  The d isease  i n  t he  other  l i n e s  was a l so  
high. Removal of t he  covers did not make much d i f fe rence  on t he  develop- 
ment of t he  d i sease  i n  a l l  t he  l i n e s  t e s t ed .  



Table-27. E f f e c t  of dura t ion  of humidity on t h e  development of Ascochyta 
b l i g h t  i n  s e v e r a l  genotypes of chickpea 

Period f o r  which Cul t iva r  Incubation Percent  Rating on 9- 
humidity maintained per iod i n  I n f e c t i o n  Ki l l ed  pofn t  s c a l e  

days 10 DAI 20DAI 

1. N i l  (no covers) Pb-7 11 100.00 50.00 5 7 
ICC-460 8 100.00 9.09 4 5 

-3277 11 100.00 0.00 3 3 
-3330 6 100 . O O  10.00 5 5 
-6195 12 100.00 0.00 3 1 
-6297 8 100.00 0.00 5 5 

2 .  Covers on f o r  Pb-7 6 100.00 100.00 5 8 
2 days ICC-460 6 100.00 40.00 7 8 

-3277 6 100.00 30.00 5 7 
-3330 6 100.00 18.18 5 7 
-6195 6 100.00 22.22 5 7 
-6297 6 100.00 10.00 5 8 

3.  Covers on f o r  Pb-7 6 100.00 100.00 7 9 
4 days ICC-460 6 100.00 90.00 5 9 

-3277 6 100.00 87.50 7 8 
-3330 6 100.00 20.00 5 7 
-6195 6 100.00 10.00 7 7 
-6297 6 100.00 30.00 5 8 

4 .  Covers on f o r  Pb-7 6 100.00 88.88 9 9 
6 days ICC-460 6 100.00 30.00 7 8 

-3277 6 100.00 50.00 5 8 
-3330 6 '  100.00 0.00 5 5 
-6195 6 100.00 22.22 4 7 
-6297 6 100.00 0.00 5 7 

5.  Covers on f o r  Pb-7 6 100.00 100.00 7 9 
12 days ICC-460 6 100.00 100.00 7 9 

-3277 6 .  100.00 9.09 5 5 
-3330 6 100 .OO 9.09 5 7 
-6195 6 100.00 100.00 5 9 
-6297 6 100.00 100.00 8 9 

D A I  - Days a f t e r  inocu la t ion  



lable-28. E f f e c t  o f  d u r a t i o n  of humidity on t h e  development o f  Ascochyta 
b l i g h t  i n  s e v e r a l  genotypes of chickpea 

' e r iod  f o r  which C u l t i v a r  Incubat ion Percen t  Rat ing on 9- 
,umidity mainta ined pe r iod  i n  I n f e c t i o n  K i l l e d  p o i n t  s c a l e  

days 20 DAI  

. N i l  (no covers )  ICC-460 - 33.33 0.00 3 
-3277 - 14.28 0.00 3 
-3330 - 12.50 0 -00  3 
-3531 - 11,ll 0.00 3 
-6297 - 50.00 16.66 5 

. Covers on f o r  -460 5 100 . O O  66.66 7 
2 days  -3277 5 100.00 66.66 7 

-3330 5 100.00 66.66 7 
-3531 5 100 .OO 50.00 7 
-6297 5 100 .OO 100.00 9 

. Covers on f o r  -460 5 100 .OO 100.00 9 
4 days -3277 5 100.00 100.00 9 

-3330 5 100.00 100.00 9 
-3531 5 100.00 55.55 7 
-6297 5 100.00 44.44 7 

. Covers on f o r  -460 5 100.00 90.00 9 
6 days  -3277 5 100.00 87.50 9 

-3330 5 100.00 100.00 9 
-3531 5 100.00 25 .OO 7 
-6297 5 100.00 80.00 7 

#. Covers on f o r  -460 5 100.00 50.00 7 
8 days  -3277 5 100.00 100.00 9 

-3330 5 100 .OO 66.66 7 
-3531 5 100.00 100.00 9 
-6297 5 100.00 100.00 9 

I .  Covers on f o r  -460 5 100.00 100.00 9 
1 0  days  -3277 5 100.00 100 ,OO 9 

-3330 5 100.00 87.50 9 
-3531 5 100.00 33.33 7 
-6297 5 100 .OO 100 .OO 9 

IAI - Days a f t e r  i n o c u l a t i o n  



inoculated p l a n t s  were removed 10 days a f t e r   inoculation^ Data on lncu- 
batlon per lod,  number of p l a n t s  in fec ted  and k i l l e d ,  and t h e  d i s e a s e  
r a t l n g  10 and 20 days a f t e r  inoculation were recorded* The s m a r i s e d  
r e s u l t s  a r e  presented In  Table-30, The d e t a i l e d  r e s u l t s  a r e  presented 
i n  APPENDIX-XI I I 

In a l l  834 accesslons were screened. None of t h e  l l n e s  was found 
resistant 11-2 r a t i n g ) .  Twenty-nine l l n e s  showed moderately r e s i s t a n t  
react lon (3-4 ra t ing ' l .  These were; (3-ra t lng)  ICC-3377, -3378, -3432, 
-?495, -3496, -3497, -3509, -3577, -3578, -3580, -3581, -3585, -3586, 
3587, -3592, -3594, -3597, -3606; (4-ra t lng)  ICC-3200, -3254, -3259, 

-3387, -3573, -3582, -3737, -3738, -3739, -3740, and -3744. Fifty-seven 
l l n e s  showed t o l e r a n t  r e a c t l o n .  These were; ICC-3086, -3102, -3133, - 
-3134, -3135, -3141, -3237, -3252, -3253, -3261, -3262, -3268, -3269, 
-3270, -3277, -3296, -3304, -3330, -3334, -3346, -3359, -3376, -3386, -3394, 
-?56', -3576, -3589, -3593, -3598, -3599, -3634, -3698, -3723, -3724, 
-3725. -3726, -?'47, -3780, -3854, -3855, -3899, -3915, -3916, -3917, 
-?918, -3919, -3923, -3924, -3927, -3928, -3929, -3931, -3933, -3935, 
-3936, -3940, and -3941, The remaining l l n e s  showed r a t l n g s  of 6 and 
above. 

I t  1s c l ea r  from t h e  above r e s u l t s  t h a t  t h e  l e v e l  of r e s i s t a n c e  i s  
low In t h e  germplasm. About 90% of t h e  access lons  showed suscep t ib le -  
moderately suscep t ib le  r eac t lon .  I t  appears d i f f i c u l t  t o  g e t  good 
r e s l s t a n c e  sources and l i n e s  wi th  o the r  cha rac te r s  l l k e  good recover ing 
ability may have t o  be looked f o r .  

Table-30. Summary of r e s u l t s  of screening of chickpea germplasm f o r  
r e s l s t a n c e  t o  Ascochyta b l i g h t  In  Isolation P l a n t  Propagator 
' 1978-?91 

Ratlng on 9 - p o u t  s c a l e  No. of e n t r l e s  Percent  e n t r i e s  
- 

B~ Kabul1 germplasm 

A s  mentioned e a r l l e r ,  l i n e s  wi th  good recovering a b i l i t y  were 



looked f o r .  Ten days  a f t e r  i n o c u l a t i o n ,  t h e  p l a s t i c  cove r s  were removed, 
Lines  were sco red  on r e g u l a r  9-point  s c a l e  and aga ln  10 days  l a t e r  t h e  
r ecove r ing  a b i l i t y  of  t h e s e  l i n e s  was scored  on a d i f f e r e n t  + p o i n t  s c a l e  
a s  d e s c r i b e d  earlier.  Data on incuba t ion  p e r i o d ,  number of p l a n t s  i n f e c -  
t e d  and k i l l e d  were a l s o  r eco rded .  

So f a r  a t o t a l  o f  543 a d d i t i o n a l  l i n e s  were sc reened .  The d e t a i l e d  
r e s u l t s  a r e  p r e s e n t e d  i n  APPENDIX-XIV, The summarised r e s u . l t s  c o n s i d e r -  
ing  r ecove ry  r a t i n g  a r e  p r e s e n t e d  i n  Table-31. 

 able-31. SLmInary of r e s u l t s  o f  s c reen ing  o f  Kabul i  chickpea  germplasm 
l i n e s  t o  Ascochyta b l i g h t  i n  I s o l a t i o n  P l a n t  P ropaga to r  
(1978-79) 

Recovery r a t i n g  on No. o f  P e r c e n t  
9-point  s c a l e  a c c e s s i o n s  a c c e s s i o n s  

Only one  l i n e ,  ICC-7664 showed r e s i s t a n t  r e a c t i o n  ( 1 - r a t l n g )  . 
Four t een  l i n e s ;  ICC-4751, -4762, -4765, -4907, -5252, -6354, -6843, 
-6856, -7560, -7563, -7589, -7611, -7633, and -7674 showed modera te ly  
r e s i s t a n t  r e a c t i o n  ( 3 - r a t i n g ) .  Ninty-four l i n e s  showed 5 - r a t i n g .  
These were; ICC-3975, -4784, -4785, -4787, -4826, -4827, -4855, -4856, 
-4857, -4860, -4861, -4864, -4882, -4885, -4892, -4899, -4900, -4903, 
-4906, -4927, -4962, -4967, -4983, -5013, -5046, -5056, -5102, -5103, 
-5106, -5119, -5122, -5123, -5124, -5241, -5244, -5247, -5248, -5360, 
-5362, -6045, -6235, -6243, -6254, -6312, -6314, -6345, -6837, -6838, 
-6840, -6847, -6854, -6887, -6888, -7198, -7206, -7212, -7237, -7242, 
-7243, -7246, -7249, -7251, -7260, -7287, -7288, -7291, -7299, -7359, 
-7553, -7559, -7562, -7567, -7592, -7597, -7608, -7609, -7612, -7627, 
-7634, -7636, -7638, -7640, -7653, -7655, -7668, -7675, -7676, -7677, 
-7716, -7718, -7725, -7767, -7773, and -7776. The remaining l i n e s  
showed r a t i n g s  o f  6 and above. 

Promis ing l i n e s  from ICARDA, S y r i a  

D r .  K.B. Singh,  ICRISAT Chickpea Breeder a t  ICARDA, S y r i a  had s e n t  

a list of 35  l i n e s  t h a t  showed 1-2 r a t i n g  on a 5-point  s c a l e  under 



n a t u r a l  conditions a t  Ta l  Hadia Farm, Syr ia  f o r  t e s t i n g  i n  t h e  propagators  
a' Hyderabad, A s  seed of a l l  t he  35 l i n e s  was a v a i l a b l e  i n  ICRISAT germ- 
plasm, they were t e s t e d  a g a i n s t  IARI-isolate of t h e  b l i g h t  pathogen. The 
method of screening and da ta  recording was same a s  mentioned e a r l l e r .  
The r e s u l t s  a r e  presented i n  Table-32. 

Table-32. Reaction of chickpea l i n e s  found promising a t  Ta l  Hadia Farm, 
Syr ia  t o  IARI l s o l a t e  of A .  r ab ie i  i n  I s o l a t i o n  P l a n t  Propagator 

S 1  ICC No. Incubation Percent  Percent  Rating on 9-point s c a l e  
No. per iod infection k i l l e d  10 D A I  20 D A I  

(days) 

1 6195 6 100.00 0.00 3 7 
? 6225 5 100.00 66.66 4 7 
3 .  6286 4 100.00 100,OO 5 9 
4.  6287 4 100.00 44,44 5 8 
5.  6288 4 100.00 80.00 6 9 
6 6390 4 100.00 50.00 5 7 
7 6191 5 100.00 81.81 4 9 
8 6292 4 100.00 0.00 5 6 
9 6293 5 100.00 8.33 4 5 

460 4 100.00 10.00 5 8 
10.  6294 4 100.00 9.09 5 8 
11. 6295 5 100.00 0.00 3 6 
12 6296 5 100.00 9.09 5 8 
13 6297 5 100 . O O  0 -00 4 6 
14 6298 4 100 .OO 0.00 5 6 
15 ,  6304 5 100.00 0.00 5 6 
16 .  6307 5 100,OO 0.00 4 6 
1 7 ,  6328 5 100.00 0.00 4 7 
18 .  6329 4 100.00 18.18 5 7 
19 6330 4 100.00 0 .OO 5 3 
20 6345 4 100 00 0.00 4 7 
21 6434 4 100 . O O  41.66 5 8 
2 2  6466 4 100,OO 0,OO 5 7 
23 6467 4 100.00 0.00 5 7 

24. 6534 4 100 00 11 .ll 5 7 
25 6538 4 100.00 18.18 5 7 
26, 6539 4 100.00 ' 0.00 5 6 
2 7 ,  6990 5 100.00 0.00 4 7 

28 6997 4 100.00 0.00 4 7 
29 TO00 6 100 00 0.00 3 6 
30 7729 4 100.00 0.00 5 7 
31.. 8940 4 100.00 0.00 4 7 
32. 8941 4 100,OO 10.00 5 7 
3 3  8942 5 100.00 18,18 4 7 
34. 8943 5 100.00 0.00 4 6 
35. 8949 4 100.00 0.00 5 6 

4939 4 100.00 9.09 5 8 - - 
DAI - Days a f t e r  lnocu la t lon  



The incuba t ion  pe r iod  was 4-5 days .  A l l  t h e  l l n e s  developed 100% 
i n f e c t i o n  b u t  t h e  p e r c e n t  k i l l i n g  va r i ed  from l i ~ e  t o  line. Only one 
line, ICC-6330 showed 3 - ra t ing  on t h e  9-polnt s c a l e .  Another l i n e ;  
ICC-6293 showed 5 - ra t ing .  The remaining showed 6 and above r a t i n g .  
The above two l i n e s  were rechecked and ICC-6330 showed 7 - ra t ing  and 
ICC-6293 showed 5 - ra t ing  i n  t h e  second screening.  

The high s u s c e p t i b i l i t y  of t h e  l l n e s  found promising In S y r l a  
a t  Hyderabad may be due t o  (i) t h e  d l s e a s e  ~ n c l d e n c e  under n a t u r a l  condi- 
t l o n s  a t  S y r i a  was no t  very high and they escaped and (11) t h e  s t r a l n  
a t  S y r i a  and t h e  one used a t  Hyderabad a r e  different, 

D. Col le to t r i chum b l i g h t  promlsing l i n e s  - 

Germplasm l i n e s  t h a t  were found promlsing under n a t u r a l  c o n d l t l o n s  
a g a i n s t  t h e  Col le tot r ichum b l i g h t  were t e s t e d  f o r  t h e l r  r e a c t i o n  t o  
Ascochyta b l i g h t .  This  was done because t h e s e  l l n e s  were found t o  show 
b e t t e r  recover ing a b i l i t y  and were thought t o  behave s m l l a r l y  a g a i n s t  
b l i g h t .  The method of screening and d a t a  recording [Recovery r a t i n g )  
was same a s  desc r ibed  e a r l i e r .  The r e s u l t s  a r e  p resen ted  i n  APPENDIX-XV. 
Compared t o  t h e  t r end  observed i n  t h e  genera l  germplasm sc reen ing ,  
these  l i n e s  have done comparatively b e t t e r .  3 u t  of 29 l i n e s  screened 
only two l i n e s  showed 9 - ra t ing .  Three l l n e s  showed 3 - ra t ing  [ICC-1903, 
-5127, and -8920).  Seven l l n e s ;  ICC-2223, -2619, -5035, -6819, -7722, 
-8027, and -8462 showed 5 - ra t ing .  The o v e r a l l  performance of t h e s e  
l i n e s  i n d i c a t e  t h a t  t h e r e  is  a similarity In t h e  mechanisms of r e s i s -  
t ance  t o  Co l l e to t r i chum b l i g h t  and Ascochyta b l i g h t .  The l l n e s  t h a t  
showed 3 and 5 - ra t ing  should be q u i t e  u s e f u l ,  they have t o l e r a n c e  a g a i n s t  
t h e  two pathogens.  

E.  F2 and BC-1 m a t e r i a l  involvlng Czcer reticuZatun 

One hundred and n ine teen  F2 and BC-1 progenies invo lv lng  Czcer 
reticuZatiim (JM-2100 and -2106) w h ~ c h  was found promisin9 a g a l n s t  
b l i g h t  were screened.  The c r o s s e s  lnvolved and t h e  number of p rogen ies  
screened a r e  g iven i n  Table-33. 

For each progeny, 10 seeds  were p lan ted  i n  two p o t s  ( 5  seeds  e a c h ) .  
I n o c u l a t i o n  and sc reen ing  procedures  were same a s  d e s c r ~ b e d  e a r l i e r .  
A t  t h e  end of sc reen ing  t h e  su rv iv ing  p l a n t s  were t r a n s p l a n t e d  i n  p o t s  
and seeds  were c o l l e c t e d  from them f o r  f u r t h e r  e v a l u a t i o n .  

The d e t a i l e d  r e s u l t s  of t h e  screening a r e  p resen ted  i n  APPENDIX-XVI 
The s m a r i s e d  r e s u l t s  a r e  presented i n  Table-34, I n  many of t h e  
progenies  a l l  t h e  seeds  d i d  no t  germinate a t  t h e  same t ime.  Some seeds  
germinated a f t e r  i n o c u l a t i o n s .  These could  n o t d b e  re - inocu la ted  a s  t h e  
f i r s t  germinated p l a n t s  needed t o  be t r ansp lan ted  and could  n o t  be kep t  
i n  t h e  p ropaga to r  p o t s  f o r  longer t ime. The I ? '  mark a g a i n s t  t h e  r a t i n g  



Table-33. F2 and BC-1 mater ia l s  involving Cicer ret iculatwn (JM-2100 
and -2106) screened aga ins t  t he  Ascochyta b l i g h t  

Pedigree Generation No. of progenies 
screened 

JG-62 x C. reticuZatwn (JM-2100) F2 4 8 

G-130 x C. reticuZatum (JM-2100) 2 19 

P-5462 X C. r e t i c u Z a t m  (JM-2106) 2 16 

JG-62 x (JG-62 x C. r e t i c u l a t m  - JM-2100) BC-1 5 

JG-62 x (C. reticuZaturn - JM-2100 x JG-62) BC-1 3 

G-130 x (G-130 x C. retdculatwn - JM-2100) BC-1 7 

G-130 x (C. ret iculatwn - JM-2100 x G-130) BC-1 11 

TaLle-34. Summary of r e s u l t s  of screening of F2 and BC mater ia l s  involv- 
ing Cicer r e t i c u z a t m  t o  Ascochyta b l i g h t  i n  I s o l a t i o n  P lan t  
Propagator (1978-79) 

Ratlng on 9-point s ca l e  No. of progenies Percent progenies 

1 5 4.27 
3 11 9.40 
5 65 55.55 
7 3 0 25.64 
9 6 5.12 

of some progenles ind ica te  t h a t  some seedlings i n  those progenles germi- 
nated a f t e r  inoculation. The d isease  r a t i n g s  were given t o  ove ra l l  
progeny and a l so  t o  individual p l an t s .  Seeds co l lec ted  from the  p l a n t s  
were a l s o  kept ~ n d l v l d u a l l y .  

Five of t he  progenies screened showed 1- ra t ing .  But i n  a l l  these 
cases  t he  germination occurred a f t e r  inocula t ion  and so need t o  be 
taken cau t ious ly .  Eleven progenies showed 3-rat ing and 65 showed 5- 
r a t i n g .  Others showed 7 and 9-rat ing.  I n  a l l  t he  progenies two survi-  
vlng p l a n t s  were t ransplanted and seeds were co l lec ted .  

I n  genera l ,  progenies involving G-130 f a r ed  b e t t e r  than those 
lnvolvlng JG-62. This may be due t o  d i f f e r e n t  l e v e l s  of s u s c e p t i b i l i t y  
of JG-62 and G-130. But t he  ove ra l l  performance of these  progenies 
when compared t o  t he  germplasm l i n e s  was b e t t e r  and gives t he  hope t h a t  
they may be car ry ing  higher l e v e l  of res i s tance . '  



F. Repeat screening 

The germplasm l i n e s  t h a t  showed 5-ra t ing or l e s s  I n  t h e  ~ n l t i a l  
screenlng were rechecked. A t o t a l  of 83 l l n e s  were rechecked and t h e  
r e s u l t s  a r e  presented l n  APPENDIX-XVII. Only t h r e e  l l n e s ;  ICC-3259, 
-3277, and -3531 showed 3-ra t lng i n  repea t  screenlng.  F lve  l l n e s ;  
ICC-3252, -3287, -3330, -3346, and -6293 showed 5- ra t lng .  The remaining 
showed r a t i n g s  of  6 and above. 

G .  Repl icated screening 

The l l n e s  t h a t  showed 5 o r  l e s s  r a t l n g  i n  t h e  repeated screening 
t l l l  l a s t  yea r  were rechecked l n  a replicated t e s t  fo r  selecting t h e  
l l n e s  f o r  1979-80 CIABN. A t o t a l  of 114 l i n e s  were t e s t e d .  There were 
t h r e e  r e p l i c a t i o n s ,  each r e p l i c a t l o n  represented by a p o t  wlth 10  seed- 
lings. The screening was done a s  usua l .  The r e s u l t s  a r e  presented I n  
APPENDIX-XVIII . The d i s e a s e  r a t l r g s  var l ed  from r e p l i c a t l o n  t o  replicas- 
t i o n  cons ide rab ly .  The average of t h r e e  r a t i n g s  was c o n s ~ d e r e d  f o r  
s e l e c t i n g  t h e  l i n e s .  Lines showing an average r a t i n g  of 5 and l e s s  were 
considered ( *  marked i n  t h e  appendix) .  Thlr ty-four  l i n e s  scored l e s s  
than 5.5 r a t i n g .  These a r e  ICC-120, -150, -204, -229, -377, -462, -468, 
-539, -559, -567, -595, -599, -600, -693, -703, -704, - 7 2 4 ,  -781, -816, 
-838, -931, -1009, -1465, -1911, -1915, -2153, -2156, -2160, -2237, 
-2600, -4716, -4939, -4989, and -6250. 

H. Seed m u l t i p l i c a t i o n  

The seed of the  above 34 l i n e s  and these  of t h e  l l n e s  repor ted 
r e s i s t a n t  by e a r l i e r  workers were multiplied f o r  CLABN, now belng 
operated by ICARDA and SCRISAT. 

V I .  DISEASE CONTROL 

A t  ICRISAT developing r e s i s t a n t  varieties t o  con t ro l  the  d i s e a s e  
1s given malor emphasis. Funglcldal  t r l a l s  t o  c o n t r o l  t h e  d l s e a s e  have 
not been taken up. But l n  o rder  t o  f l n d  out  a s u l t a b l e  f ~ ~ n g l c l d e  t o  
p r o t e c t  t h e  crop a t  off -season nursery l n  Kashmlr, a t r l a l  wl th  5 
fungicides was conducted i n  t h e  propagator .  These fung lc ldes  were 
Benlate ,  B a v l s t i n ,  Dithane M-45, Daconil and Dl fo la tan .  Prellrnlnary 
experiment ind ica ted  t h a t  Dithane M-45 and Daconil a r e  b e t t e r  than 
D l f o l a t a n ,  Benlate  and Bav is t ln  d i d  no t  g lve  any c o n t r o l .  The work 
Will be cont inued.  

I n  another  s tudy 100 seeds  obtained from b l i g h t  a f f e c t e d  p l a n t s  
l n  Kashmir were t r e a t e d  wl th  Benlate  T, t h e  fungicide formulation whlch 
e r a d i c a t e s  t h e  w i l t  fungus from t h e  seed.  Seeds of two c u l t i v a r s ,  JG-62 

and JG-74 were t r e a t e d  with   enl late T (0.25%) and p l a t e d  on PDA. P l a t e s  



were incubated f o r  8 days a t  20'~.  Except Ascochyta no o t h e r  fungus 
c o ~ l d  be l s o l a t e d  from Benlate  T t r e a t e d  seed. I n  JG-62, 7% non-treated 
seed and 3% t r e a t e d  seed yle lded Ascochyta. I n  JG-74, 19% non- t reated 
seed 3rd  8% t r e a t e d  seed y ie lded  Ascochyk. I t  1s c l e a r  t h a t  Benla te  T 
could not e r a d i c a t e  Ascochyta from seed.  

V I ;  . OTHER BLIGHTS 

Evaluat lon of chlckpea germplasm a g a i n s t  CoZZetotrichwn capsici  
was z a r r l e d  o u t  under n a t u r a l  cond i t ions .  Also i n  t h e  off -season 
I s . m e r )  p lan t lng  of chickpea,  b l i g h t s  were found. The causa l  organism 
were l d e n t l f l e d .  A l l  t h i s  work was done under t h e  l e a d e r s h i p  of 
D r .  M.P. Haware 

A .  Screening a g a i n s t  Col le tot r ichum b l i g h t  

The Mlcroblology sub-program had sown 468 chickpea e n t r l e s  from 
t h e  r r5ss lng  block nursery  i n  A l f i s o l  (R-2) on J u l y  28, 1978 t o  s tudy 
nodula t lon.  Slnce  l a s t  four  yea r s  we have observed Col le tot r ichum b l i g h t  
l n  September -October i n  e a r l y  sown chickpea.  I t  was thought worthwhile 
t o  eva lua te  these  c u l t i v a r s  dur lng September-October f o r  b l l g h t  r e s i s -  
tance .  

Most of these  c u l t i v a r s ,  were caught  by b l i g h t  dur ing August- 
September, To ensure  t h e  uniform d i s e a s e  i n  t h e  f i e l d ,  p l a n t  d e b r i s  
ln fec ted  by Col le tot r ichum b l i g h t  were c o l l e c t e d  from breeders '  f i e l d ,  
chopped I n t o  small  p i e c e s ,  and d i s t r i b u t e d  throughout t h e  f i e l d  i n  
e a r l y  September. Within 1 5  days ,  t h e  d i s e a s e  appeared Ln severe  form 
l n  t h e  f l e l d  k i l l i n g  most of t h e  c u l t i v a r s .  Scor ing was done on a 
9-polnt s c a l e  dur ing f i r s t  week of October.  Only some of t h e  c u l t l v a r s  
showed recovery dur ing t h e  long d ry  s p e l l  i n  October. 

There was no c u l t i v a r  wi th  1-3 r a t i n g .  The s c a l e  adopted f o r  
Ascochyta b l l g h t  was followed. Reactions of l i n e s  is  glven i n  APPENDIX- 
X I X .  

The fol lowing l i n e s  were glven a r a t l n g  of 5 ( t o l e r a n t ) .  

EC-26439, NEC-1128, NEC-81, P-1863, P-1789, NEC-790, NEC-989, 
NE1C-226, G-130, HYB-16-3, F-61, EC-26422, NEC-139, H-73-16, NEC-1057, 
Bengal gram, NEC-21629,F-8, NEC-970, ICC-3, NEC-900, JM-583, NEC-1660, 
P-2633, K-1481, P-1528-1, NEC-140, K-1170, K-1189, C-8, G - 1 ,  P-3516-1, 
P-1539-1, P-2098, P-1353, and P-3788-2. 

Durlng t h e  course  of screening of wlld spp. of Cicer t o  Ascochyta 
b l i g h t  appearance of Col le tot r ichum b l i g h t  i n  severe  form i n  t h e  p o t t e d  
p l a n t s  enabled t h e i r  evaluation a g a i n s t  it a l s o .  During t h e  month of 
September when t h e  su rv iv ing  p l a n t s  of d i f f e r e n t  spp. of Cicer a g a i n s t  



~ s c o c h y t a  b l i g h t  i n  t h e  I so la t ion  P lan t  Propagator were t ransplanted 
in to  bigger Pots  i n  t h e  net-house f o r  co l l ec t ing  seed severe Colletotrlchurn 
b l i g h t  n a t u r a l l y  developed because of high humidity p reva i l ing .  ~ l l  
the species  except C. j ~ d a i c ~  were completely k i l l e d  i n d i c a t ~ n g  t h a t  
C. judaicwn has very good re s i s t ance  t o  it. 

B .  B l igh t s  i n  Kashmir p lant ings  

There was a  r epor t  of ' s e r ious  d isease  s i t u a t i o n '  on Ju ly  27, 1979. 
The f i e l d s  were v i s i t e d  on August 4. The b l i g h t s  were seen i n  patches 
particularly on C-214, JG-74, F-378 and 850-3/27 In  the  f i r s t  p l an t lng  
( b y  29) and on Chafa and NEC-1572 i n  the  second plant ing (June 4 ) .  
The w i l t  was observed i n  JG-62. While some p l a n t s  showed t y p i c a l  
symptoms of Ascochyta b l i g h t ,  o thers  did not .  Infected  p l a n t  p a r t s  
were brought t o  Hyderabad fo r  fu r the r  inves t iga t ions .  

The fungi  i so la t ed  were: AZternaria alternata, Ascochyta rabiei, 
ColZetotrickwn dimatium, Pkoma medicagenis. The pathogenicity of 
a l l  t h e  four  fungi was proven. The symptoms produced by Ascochyta 
rabiei and Phoma medicagenis were s t r i k i n g l y  s imi la r .  A l l  t h e  four 
fungi could be i so la t ed  from su r face - s t e r i l i zed  seed co l l ec ted  from 
b l i g h t  a f f ec ted  p l a n t s ;  Ascockyta was more Erequent. The da ta  a r e  
s u m r i s e d  i n  Table-35. 

Table-35. Frequency of pathogenic fungi on chickpea seed of s i x  
c u l t i v a r s  harvested from diseased p l a n t s  a t  Tapar (Kashmir) 

- - - - 

Percent in fec t ion  
cu l t iva ra  F. oxusvomvil Ascockuta Alternuria CoZZetotrichwn Phoma " ' " 

f . sp  . ciceri rabiez alternuta dematium medicagsnis 

JG-62 2 6 4 1 0 
JG-74 0  16 0 2 0  
F-378 3  8  0 0  0  
Chafa 0  14 0  2 0  
850-3/27 0  2 3 2 1 
C-214 0  -1 0 0 0 

a  
Seed was su r face - s t e r i l i zed  



P R 0 J E C T : C P - P A T H - S ( 7 8 :  : I N T E R N A T I O N A L  C H I C K P E A  D I S E A S E  
N U R S E R I E S  

I .  SUMMARY 

1 The Internat.lona1 Chlckpea Root Rot s /W~lt  Nursery IICRFWN) 
was sect t o  32 cooperators I n  18 c o u n t r i e s  The nursery 
was sent  fo r  p lan t ing  a t  37 locations and had 63 e n t r l e s ,  
A separate  repor t  w l l l  be prepared 

2 The In t  ernatnonal  Chlckpea Ascochyta B l ~ g h t  Nursery (ICABN) 
was sent t o  10 cooperators  In  8 countries The nursery was 
sen t  f o r  p lan t lng  a t  13 l o c a t i o n s  and had 46 e n t r i e s ,  A 
separa te  r e p o r t  w l l l  be prepared,  

3 Ncrsery l o c a t ~ o n s  In Ethlopla ,  Egypt, Ind la ,  S y r l a ,  and Turkey 
were vlslt-ed,  

4 Several s c l e n t l s t s  v l s l t e d  ICRLSAT t o  see  our  work and 
exchange ~ n f o r m a t l o n  

5 The F r r s t  International Chlckpea Pathology Tralnlng Course 
was held  i n  Jan-Feb 1979 Ten participants from 5 coun t r i es  
participated, 

6.  A Consu l tan t ' s  Group Discussion on Soil-borne Dlsease of 
Legumes was held  i n  January 1979. Ten consu l t an t s  from f l v e  
count r l e s  p a r t l c l p a t  ed and made recommendat ions  f o r  f u t u r e  
work on 5011-borne dlseases  of ICRISAT's 1 egume crops.  

The f i r s t  Cocperatlve Chl ckpea Dlsease Nursery wl th  30 f n t r l e s  
was operated durlng 1976-77 In  January 1978 we formal ly  l n l t r a t e d  
a p r o j e c t  or nur s e r l e s  with t h e  following ob]ect ives:  

1 Share promlslng mat er l a 1  wl th  cooperators  I n  d l f  f er ent coun t r i es  

2 I d e n t l f y  s t a b l e  sources of resistance f o r  use  i n  breedlng 
program a t  LCRISAT, and 

3 Get a feed-back on s u s c e p t l b l l l t l e s  of t h e  e n t r l e s  t o  o t h e r  
loca l  1 y s e r i o u s  d i s e a s e s  .. 

Slnce 1977-78 two s e p a r a t e  nurseries were organlsed These a r e  
f 1) Int erna t lona l  Ch~ckpea Root Rots/Wllt Nursery and ( 11) I n t e r n a t i o n a l  



chickpea Ascochyta B l igh t  Nursery. The reports f o r  1977-78 n u r s e r i e s  
was compiled and c i r c u l a t e d  (ICRISAT Pulse Pathology Progress  Repcrt 4 ) -  
Results  of 1978-79 n u r s e r i e s  have s t a r t e d  comlng in  and we w i l l  p repare  
~ e p a r a t e  r e p o r t s  a f t e r  most r e s u l t s  a r e  turned i n .  

In  o rde r  t o  f u r t h e r  s t rengthen our i n t e r n a t  lonal  a c t l v l t  l e s ,  our 
s t a f f  undertook t o u r s  t o  d i f f e r e n t  cooperating l o c a t i o n s  We a l s o  
l n v i t e d  well-known s c i e n t i s t s  a s  consult  a n t s  and organized a Consult a n t s  
Group Discussion on Soil-borne D i s e a s e .  

111. 1978-79 NURSERIES 

A. I n t e r n a t i o n a l  Chickpea Root Rots/Wilt Nursery ( ICRRWN) 

1. L i s t  of coun t r i e s  and Ccoperators 

Country 

Alger ia  

Argentina 

C h i l e  

Cooperator (s) 

Mr. M.N.  Bakhtri  
Regional Dryland Agronomist 
C /O UNDP, BP 823 
Alg ie r s  

Ing. Agr- Susana Garlca Medlna 
Mejormiento  de Legumbres 
I n s t l t u t o  Naclonal de Technologia 
Agropecuarla 
Estaclon Experlmental R e g ~ o n a l  
Agropecuarla S a l t a  
C e r r l l l o s  [SALTA) 
Republlca Argentlna 

D r .  Gabrlel  Bascur B, 
programa de Legununosas de  Grano 
Estaclon Experlmental La P l a t l n a  
I n s t l t u t o  de  Inves t lgaciones  
Agropecur i a s  
C a s i l l a  5427, Santlago 

D r .  Alonso Bravo 
Agronomi a 
Universidad Catol i c a  
C a s i l l a  114-D, Sant iago 



Country 

Egypt 

I r a n  

I r a q  

Jordon 

Lebanon 

Mexico 

Cooperator (s) 

D r .  A l i  Abdel Aziz 
Head, Grain Legume Sec t ion  
F i e l d  Crops I n s t i t u t e  
A g r i c u l t u r a l  Research Center 
Giza, Cairo  

M r .  Alernu Mengistu 
P l a n t  P a t h o l o g i s t  
A g r i c u l t u r a l  Experiment S t a t i o n  
Addis Ababa Univers i ty  
P.O. Box 32 
Debre-Zeit 

D r .  Malik S.  Amir Shahi 
Vice-Dean 
College of Agr icu l tu re  
Univers i ty  of Teheran 
Kara j 

M r .  Issam Naj ja r  
Food Legumes Programme 
D i r e c t o r a t e  G e n e r a l d F i e l d  Crops 
Abu-Gharib, Baghdad 

D r .  Hassan Gharayb:h 
Di rec to r  
Depar.tment of A g r i c u l t u r a l  

Research and Extension 
P.O. Box 226 
Amman 

Dr. Youssef Y. Klalmi 
Regional F i e l d  Food Crops Improv 

ment O f f i c e r  
FA0 of t h e  United Nations 
UNDP, P.O. Box 3216 
B e i r u t  

Ing.  Sant iago Sanchez 
I N I A  

Auxi l i a r  d e  Leguminosas 
Comestibles 

Apartado Posta  No. 6-882 Y 6-88: 
Mexico 6 D.F. 



NO. - 
11. 

Country 

Nepal 

Peru 

Sudan 

S y r i a  

Tunis ia  

U.S.A. 

Cooperator (s) 

Mr. R.P. Sah 
A s s t t .  Agronomist - P u l s e s  
Parwanipur Agriculture Station 
Birganl , Parwanlpur 
Narayani Zone 

The Di rec to r  
Centro Regional Investigation 
Agraria d e  Norte 
APTDO 116 
Chiclayo 

D r .  Farouk Ahmed S a l i h  
A g r i c u l t u r a l  Research Corporat ion 
Hudeiba Research S t a t i o n  
P.O.  BOX 31  
Ed-Damex 

D r .  K.B. Singh 
ICF.ISAT Chickpea Breeder 
ICARDA 
P.O. Box 5466, Aleppo 

D r .  J o u h r i  Ahmed 
Chef du Labora to i re  d e s  Cul tu res  

I n d u s t i e l l e s  
Repuhlique Tunisienne 
Min i s te re  de  LIAgr icu l tu re  
INRAT, Ariana 
Tunis  

D r .  W.R. Langford 
Coordinator of t h e  Southern 

Regional P l a n t  In t roduc t ion  
S t a t i o n  

Experiment, Georgia 

D r .  John C .  P h l l l p s  
A s s t t .  P ro fessor  
Crop Science Department 
California Polytechnic  S t a t e  

Univers i ty  
San Luis Obispo 
C a l i f o r n i a  93407 



Country Cooperator (s)  

Yemen Arab Republic M r .  K.&. Ahmed 
P e s t  Control  A s s i s t a n t  (FAO) 

Ind ia  

C e n t r a l  A g r i c u l t u r a l  Research 
and Tra in ing  Center 

UNDP/FAO P r o j e c t  
P o s t  Box 4788 
Ta iz  - 
D r .  T.S. Sandhu/Dr. Gurdip Singh 
Ludhiana 

D r .  A.S. G i l l  
Gurdaspur 

D r .  B .L.  J a l a l i  
Hissa r  

D r .  P . Shukla 
Kanpur 

D r .  J . S .  Grewal 
New Delhi  

w. S . R .  Kotasthane 
Jaba lpur  

Mr. M .  Mahmood 
Dholi  

D r .  K .  Sen Gupta 
Ber hampore 

D r .  U.P. Singh/Mr. R.B.  Singh 
Varanasi  

D r .  B .T. Khadilkar 
Akola 

M r .  K.K.  Zote 
B a d n a ~ u r  - 
D r .  R.V. Hiremath 
Gulbaraa 

D r .  R.N. Singh 
Faizabad 

D r .  Y.L. Nene/Dr. M.P. Haware 
ICRISAT 



2. E n t r i e s  

Following were t h e  e n t r i e s :  

I C C  No. 

121  
202 
229 
267 
338 
391 
516 
51 9 
5 54 
658 
858 
867 

1443 
1450 
1611 
1891 
2072 
2083 
2086 
2089 
2104 
2321 
2566 
2660 
2812 
2835 
2854 
2860 
2883 
3099 
3103 
3392 
3396 
3426 
3439 
3539 
3684 
4519 
4552 
4651 

Pedigree Or ig in  

Ind i a  
I, 

Mexico 
I 1  

Not known 
I r a n  

I! 

I, 

Not known 
I r a n  
Not known 
I r a n  

II 

Not known 
I r a n  

I 1  

Turkey 
I r a n  
Ind i a  
I r a n  
Ind i a  

11 

II 



ICC NO. 

4716 
4918 
5003 
5727 
5864 
5901 
6081 
6098 
6671 
6880 
7111 
7248 
7254 
7681 
8222 
8446 
8933 
9001 
9117 

10104 
10130 
10394 
11088 
4951" 

Pedigree  

P-6308 
Anniger i  
850-3k27 
C-16-1 
T-3 (Gwalior) 
T-32 
J G -  5 7 
J G -  74 
NEC-790 
NEC-1089 
NEC-1470 
NEC-1621 
NEC-1627 
P-1179 
NEC-2383 
JM-466/DZ-10-4 
W.R.315 
NEC-426 
NEC-847 
P-6131 
CPS-1 
C o l l  .No.l29 
BG-212 
JG-62 

"Suscep t ib le  check 

B. I n t e r n a t i o n a l  Chickpea Ascochyta B l i g h t  Nursery (ICABN) 

1. L i s t  of c o u n t r i e s  and c o o p e r a t o r s  

O r i g i n  

I n d i a  
9 ,  

I r a n  
I1  

I n d i a  
P a k i s t a n  
I n d i a  

I 1  

E t h i o p i a  
I n d i a  
I r a n  

I, 

I n d i a  
I ,  

Country Cooperator (s) 

E t h i o p i a  

I r a n  

M r .  Alemu Mengistu 
P l a n t  P a t h o l o g i s t  
A g r i c u l t u r a l  Experiment S t a t i o n  
Addis Ababa U n i v e r s i t y  
P.O. Box 32 
Debre-Zeit 

D r .  Malik S.  A r n i r  Shahi  
Vice-Dean 
Col lege of A g r i c u l t u r e  
U n i v e r s i t y  of Teheran 
Kara j 



NO ~ 
Country - 

3 .  Iraq 

4.  Lebanon 

5. Syr ia  

6. Tunis ia  

7 .  Turkey 

Ind ia  

Coopera t o r  ( s) 

Mr. Issam Naj jar  
Food Legumes Programme 
Directorate  General of F le ld  Crops 
Abu-Gharib 
Baghdad 

Dr. Youssef Y .  Klalmi 
Reg lonal F le ld  Food Crops 

Improvement Off lcer  
FA0 of t h e  U n ~ t e d  Natlons 
UNDP, P.O.Box 3216 
Be i ru t  

D r .  K .B .  Singh 
ICRISAT Chickpea Breeder 
I CARDA 
P.O. Box 5466 
Aleppo 

Dr Jouhr i  Ahmed 
Chef de L a b o r a t o ~ r e  des 

Cul tures  I n d u s t l e l l e s  
Republique Tunlsienne 
Ministere De L'Agr l c u l t u r e  
INPAT, Ariana 
Tunis 

D r .  Nihat Canltez 
Legume Breeder 
Agricul tural  Research I n s t i t u t e  
PK 17, Esklsehlr  -- 
D r .  Didar Eser 
A . U .  Z l raa t  Faku l tes l  
B ~ t k l  Yet ls t l rme ve  I s l a h l  
Kur susu 
Ankara 

Pulse Breeder 
Aegean Reglonal Agr l c u l t u r e  

Research I n s t i t u t e  
P.O.Box 9 
Menemen, I zmlr 

Dr , T.S. Sandhu/Dr. A.S. G i l l /  
D r .  Gurdip Slngh 
Research Farm 
Punlab Agr l c u l t u r a l  Univer sl t y  
Gurdaspur, punjab 



2 .  E n t r i e s  

Germplasm a c c e s s i o n s / c u l t i v a r s  which showed a n  a v e r a g e  r a t i n g  
o f  5 o r  l e s s  i n  s e v e r a l  t e s t s ,  c a r r i e d  o u t  i n  I s o l a t i o n  P l a n t  P r o p a g a t o r s  
a t  Hyderabad,  were i n c l u d e d  a s  e n t r i e s  i n  t h i s  Nur se ry .  The l i s t  was 
as f o l l o w s :  

S .No. I C C  No. Pedigree O r i g i n  

l 7  120 P-97 I n d i a  
2 .  150  P-125 I t  

3 .  2 04 P-167 8 1  

4 .  229 P-180-1 I t  

5 .  272 P-217 II 

6 .  28 0 P-221 II 

7 .  462 P-347 11 

8 .  4 68 P-351 II 

3. 4 71  P-353 II 

1 0 .  539 P-424 11 

11. 559 P-440-1 II 

12 .  561  P-442-1 II 

1 3 .  567 P-449 11 

1 4 .  595 P-471 11 

15 .  599 P-474 tr 

1 6 .  600 P-474-1 19 

1 7 .  665 P-523 11 

1 8 .  666 P-524 1, 

1 9 .  667 P-525 11 

20.  693 P-542 11 

21.  703 P-553-1 11 

22.  704 P-554 11 

23.  724 P-570 I !  

24.  727 P-575 I, 

25. 733 P-580 1 ,  

26. 780 P-619-1 11 

27.  781 P-620 11 

28.  788 P-623 q u  

29.  813  P-640 11 

30.  816  P-642-1 1 ,  

31.  838  P-661 19 

32.  867 P-690 11 

33.  1528  P-1311 II 

34.  4552 P-6099 11 

35.  4716 P-6308 11 

36.  4934 Chaf a I( 

37.  4935 C-235 II 

38 .  4939 F-61 II 

39 .  4989 P a n t  104  I, 

40 .  5006 At tock-234  Turkey  



S .No. - I C C  No. Pedigree 

F-8 
F3 WR gram X 38A-1-NF 
JG-39 
12-071-05132 
12-071-05093 
12-071-10054 
P-345-1 

I r a n  
11 

*suscep t ib le  check 

IV. TOURS 

I n  August 1978,Y.L. Nene ar:d M.V. Reddy p a r t i c i p a t e d  i n  the  3rd 
~ n t e r n a t i o n a l  Congress of P lan t  Pathology a t  Munich (West Germany) and 
presented papers  on chickpea w i l t  and chickpea Ascochyta b l l g h t ,  respect-  
lve ly .  They a l s o  a t tended the  meeting of the  I n t e r n a t i o n a l  Working 
Group on Legume Viruses i n  Ziirich (Switzerland) . 

I n  October 1978, Y.L .  Nene v i s i t e d  ICARDA i n  Syr la  f o r  worklng o u t  
chickpea Ascochyta b l i g h t  screening program. This became necessary 
because of t h e  dec i s ion  t h a t  the  Ascochyta b l i g h t  work w i l l  be c a r r i e d  
out  j o i n t l y  by ICARDA and ICRISAT.  H i s  r e p o r t  i s  i n  APPENDIX-XX. 

I n  November-December 1979, M.P. Haware v i s i t e d  international 
chickpea d i s e a s e  n u r s e r i e s  i n  Ethiopia ,  Sudan, and Egypt. H i s  r e p o r t  
i s  i n  APPENDIX-XXI. 

I n  March 1979, M.P. Haware v i s i t e d  Hissar a t  t h e  request  of 
Dr. R . K .  Grover, Professor  of P lan t  Pathology a t  the  Haryana Agr icu l tu ra l  
University, Hissa r ,  t o  look i n t o  a Phytophthora r o o t  r o t  problem. 
Dr. Haware re turned with  specimens and a f t e r  continuous e f f o r t s ,  ~t 
was p o s s i b l e  t o  i s o l a t e  a fungus and prove pathogenici ty .  We be l l eve  t h a t  
it i s  a spec ies  of PhytophtJwpa.  I d e n t i f i c a t i o n  of the  species  i s  
In p rogress .  The r e p o r t  i s  i n  APPENDIX-XXII. 

During t h e  whole chickpea season (September-April), M,V. Reddy 
made s e v e r a l  t r i p s  t o  Hissar i n  connection with t h e  work on chlckpea 
s t u n t .  H i s  work i s  a l ready ind ica ted  i n  Project:CP-Path-3., 

I n  May 1979, W .  Reed and Y.L. Nene v i s i t e d  Jordan, S y r l a ,  Turkey, 
and Greece t o  study chickpea d i sease  and p e s t  situations l n  these  
coun t r i es  and see  experiments i n  Syr ia .  The r e p o r t s  a r e  appended 
i n  APPENDIX-XXIII and X X I V .  



V .  VISITING SCIENTISTS 

Several v l s i t o r s  came t o  see  ICRISAT's Pulse  Pathology work. The 
two distinguished v i s i t o r s  were: 

1 Dr. D .C .  Erwin, Professor  & Head, Dept. of  P lan t  Pathology 
University of Ca l i fo rn ia  
Riverside 
California 92521 
U.S.A. 

Dr. Erwin gave two seminars, one on systemic fungicides  and o t h e r  
9n the  con t ro l  of Ver t i c i l l ium w i l t  i n  co t ton .  

2 .  D r  C .  Booth, Ass i s t an t  Director  
Commonwealth Mycological I n s t i t u t e  
Kew, Surrey 
U . K .  

Dr. Booth gave a t a l k  on Fusarium on which he i s  a world a u t h o r i t y  

We discussed with  a l l  the  s c i e n t i s t s  our  resea rch  program and 
exchanged i d e a s .  

V1. FIRST INTERNATIONAL CHICKPEA PATHOLOGY TRAINING COURSE 

ICRISAT, wl th  i t s  world mandate f o r  chickpea improvement, considered 
lt necessary t o  share  t h e  knowledge on c h ~ c k p e a  pathology wlth t h e  
cooperatlng s c ~ e n t i s t s  through an annual course .  The major objectives 
of f h l s  course  a r e :  

1 To acquaint  cooperatlng s c i e n t i s t s  with t h e  procedures f o r  
(1) dlagnoslng d l f f  e r e n t  d l sease  of chickpea, (li) ~ d e n t l f y l n g  
pathogens, and (iil) screening germplasm and breedlng materials 
for  d i s e a s e  r e s i s t a n c e  

2 .  To f u r t h e r  s t rengthen the  l i n k s  with cooperating s c i e n t i s t s  
and through them with  t h e i r  r e spec t ive  coun t r i es  

3 .  To emphasize the  r o l e  of pathologists In  crop improvement 
programs. 

The program of t h e  course  was drawn up t o  f u l f i l  the  above 
ob]ect ives .  

A s  a response t o  t h e  ~ n v l t a t i o n s  s e n t  by ICRISAT, ten' s c i e n t i s t s  



pa r t i c ipa t ed  i n  t h e  course.  Their names and t he  count r ies  have been 
l i s t e d  below: 

Chile  

D r .  Mario Alvarez A.  

Ind ia  

D r .  Y .P .S. Rathi - Pantnagar 
M r .  B .L. Sharma - Gwalior 
M r . R . R .  Singh -Kanpur 
Mr. K.K.  Zote - Badnapur 
M r .  Mukesh Taneja - Hissar 
M r .  V.B. Chauhan - Varanasi 

Iraq 

Mr. Nabil Y . Mohammad Al-Talib 

Mexico 

Ing. Jose  Cosme Guerrero-Ruiz 

Sudan 

D r .  Sami Osman Freigoun 

The course was s t a r t e d  on January 15. The program ~nc luded  
following a c t i v i t i e s :  

1. F i e ld  v i s i t s  a t  ICRISAT Center and outs ide  t o  ge t  acquainted 
with c h a r a c t e r i s t i c  symptoms of d i seases  and t o  learn about 
developing w i l t / r oo t  r o t  s i c k  p l o t s  

2 .  Lectures on chickpea pathogens and general  l e c t u r e s  on p l a n t  
v i ru se s  and p l a n t  p a r a s i t i c  nematodes 

3. Laboratory sess lons  on pathogenic fungi  and v l ru se s  of chickpea 
Emphasis was on t he  identification of pathogens, spec l a l  pro- 
cedures f o r  i s o l a t i o n s  and inocula t ions ,  seed pathology, and 
laboratory/net-house screening procedures 

4 .  Lectures  (followed by f i e l d  v i s i t s )  on germplasm, breeding 
f o r  d i s ea se  r e s i s t ance ,  chickpea microbiology, and chickpea 
entomology 

5 .  F i e ld  v i s i t s  and d iscuss ions  t o  g e t  acquainted with other  
r e l a t e d  a c t i v i t i e s  of ICRISAT, such a s  c e r e a l s  pathology, 
groundnut pathology, post-entry quarant ine,  e t c .  



6 ,  Visits t o  o the r  i n s t i t u t e / p r o j e c t s  a t  Hyderabad such a s  
Central  P lan t  Protect ion Trainlng I n s t i t u t e ,  A l l  Ind ia  
C ~ o r d i n a t e d  Rice Improvement Pro jec t ,  and A l l  India  Sorghum 
Improvement Pro jec t  

7 ,  V l s l t s  t o  farmers '  f i e l d s  i n  northern Ind ia  (Delhi-Agra; 
Delhl-Hissar) 

8 .  Visit t o  ICRISAT and Haryana Agr icu l tu ra l  University 
chlckpea f i e l d s  a t  Hlssar 

9.  Presentat ion by p a r t i c i p a n t s  summaries of the  research 
activities a t  t h e i r  r e spec t ive  research s ta t - ions  

10. Distribution of r e l e v a n t  l i t e r a t u r e ,  s e t s  of 40 colored 
t ransparencies ,  e t c  . 

S t a f f  members of the  pu l se  pathology sub-program, who were c lose ly  
associa ted with the  course were D r .  M.V.  Reddy, D r .  M.P. Haware, 
Dr. Y.L. Nene, Dr. J .  Kannaiyan, and Mrs. She i l a  Vijayakumar. Other 
ICRISAT s c i e n t i s t s  who gave l e c t u r e s  and/or were associa ted with 
l abora to ry / f i e ld  a c t i v i t i e s  were: Drs. P . J .  Dart  and O.P. Rupela 
imlcrobiology) ; D r .  L.J . G .  van der  Maesen (germplasm botany) ; D r .  Jagdish 
Kumar (breeding) ;  D r .  S .  Sithanantham (entomology); Drs. R . J .  Williams, 
S.D. Singh, and R.P. Thakur ( c e r e a l s  pathology);  Drs. D .  McDonald, 
D .V .R .  Reddy, Mr. V .  Krishnamurthy, and Miss R.  Rajeshwari (groundnut 
pathology);  D r .  J .L.  S t a r r  (nematology); and Dr. K . K .  Nirula ( q u a r a n t i n e ) .  

A program evaluat ion shee t  was glven t o  each p a r t i c i p a n t  and 
very use fu l  comments f o r  maklng improvements In  the  course and f o r  
f u r t h e r  cooperation among chickpea p a t h o l o g i s t s  have been received.  
We w l l l  make s ince re  e f f o r t s  t o  a c t  on the  suggestions t h a t  have been 
made. 

V I I .  CONSULTANTS' GROUP DISCUSSION ON SOIL-BORNE DISEASES 

I n  January 1979, t en  s c i e n t i s t s  from Aus t ra l i a ,  Ind ia ,  Netherlands, 
U . K . ,  and U.S.A. were i n v i t e d  t o  ICRISAT t o  hold a group discussion on 
soll-borne d i s e a s e s  of I C R I S A T ' s  t h r e e  legume crops and develop recom- 
mendations fo r  research p r i o r i t i e s  leading t o  b e t t e r  con t ro l  of d i seases  
of these  legume crops .  Inv i t ed  consu l t an t s  were G . S .  Abawi ( U . S . A . )  , 
J . S .  Chohan ( I n d i a ) ,  D . J .  Hagedorn (U.S .A.)  , N .  Hubbeling (The Nether- 
lands) , J . M .  Kra f t  (U.S .A,) , G.S. Purss  ( A u s t r a l i a ) ,  H .K.  Saksena 
( I n d i a ) ,  J B .  S i n c l a i r  ( U . S . A . ) ,  R .S .  Singh ( I n d i a ) ,  and R.K.S. Wood 
( U . K . )  , D r .  David Allen, IITA, Nigeria a l s o  p a r t i c i p a t e d .  Y.L .  Nene 
presented a comprehensive review of the  ICRISAT work on soil-borne 
d i s e a s e s  of p igempea and chickpea. The p resen ta t ions  and a f i e l d  
v l s i t  t o  review experiments a t  ICRISAT served a s  s t i m u l i  f o r  in-depth 



d l scuss lons .  Consu l t an t s  presented papers  based on t h e l r  exper lences  
wlrh so l l -bo rne  d l s e a s e s  of beans and peas .  The recommendatlcns made 
by t h e  group and g lven  below w l l l  s e rve  a s  g u i d e i l n e s  fo r  fut::re r e sea rch  
on t h e s e  d l s e a s e s  a t  ICRISAT. 

The programme of r e sea rch  on sol l -borne  pa r -h~gens  cf plqeonpea 
and chlckpea has  made remarkably good p rogress  s l w e  19'4 The in:t-la1 
dec l s lon  t o  c o n c e n t r a t e  on t h e  use  of hos t  r e s l s t a n r e  3s a c o ~ t ~ c l  
measure made l t  imperat ive  t h a t  emphasls be pla-ed cn screening t schn lques .  
The d l s e a s e  p l o t  and sc reen  house work 1s  Lmpresslve both  I n  e x t e n t  
and l t s  obvious success  i n  d e v e l o p ~ n g  hlgh d i s e a s e  p r e s s u r e  The l e v e l  
of resistance ev lden t  i s  encouraging. Dr Y .L. Nene and h ~ s  cn l l eagues  
a r e  t o  be commended f o r  t h e l r  e f f o r t s  w h ~ c h  l n  our  op ln lcn  has r e s u l t e d  
In a we l l  thought  ou t  and executed programme. 

I t  1s lmportant  t h a t  t h l s  screening work be c o n t ~ n ~ e d  bcth on t h e  
A l f l s o l  and V e r t l s o l .  It 1s  consldered t h a t  both lnd lv ldua l  and 
m u l t l p l e  d l s e a s e  nurseries be maintained, At ten t l cn  w l l l  n e ~ d  t o  be 
glven now t o  t h e  development of r a c e  ~ d e n t l f l c a + - l o n  t-echnlques 
Mul t l - loca t lona l  t e s t l n g  i s ,  we unders tand,  c u r r e n t l y  belng developed.  
Thls  should be encouragedand expanded LO r ep resen t  t h e  d l v e r s l t y  cf  
the  environments and t h e  pathogens l n  t h e  seml-arld t r o p i c s .  

With t h e  suczess fu l  development of t h e  screening phase gf t h e  
work t h e  Consu l t an t s  group f e e l s  t h a t  a broader approach be encouraged. 
The long term effective c o n t r o l  of so l l -bo rne  pat-hc\gens r e q u l r e s  a 
d e t a l l e d  unders tanding cf t h e  ecology of t h e  pathogen and t h e  ep~demlo-  
logy of t h e  pathogens they cause In d l f f e r e n r  en~-lronrnents Thus we 
s t rong ly  recommend t h a t  ICKISAT l n l t l a t e  wsrk i n  t h e s e  a r e a s  wlch t h e  
major d l s e a s e s  of p u l s e  c r o p s -  

With t h e  development of resistant mate r i a l  from t h e  programme 
~t 1s  Important  t h a t  work be ~ n z s ~ a t e d  on t h e  "whole sys+.ems" approach 
of c rop  management Lo minlmzse d l s e a s e  ~ n c l d e n c e .  

It 1s important  t o  study s t r e s s  physiology, e s p e c ~ a l l y  mgls tu re ,  
l n  r e l a t i o n  t o  d l s e a s e  and lt 1s consldered t h l s  work should have a 
hlgh p r l o r l t y  f o r  t h e  seml-ar ld t r o p l c s .  

The need f o r  t h e  ICRISAT programme t o  r e l a t e  Lo t h e  small  farmer 
o f f e r s  an opportunity t n  s tudy t h e  e f f e c t s  of ~ n t e r c r o p p ~ n g  and o t h e r  
Cropping p a t t e r n s  on disease Lncldence. Such work should be encouraged,  

I t  1s lmportant  t h a t  s t u d l e s  be ~ n ~ t l a t e d  on t h e  l n t e r a c t l o n s  of 
t h e  va r lous  diseases w l t h l n  t h e  " roo t "  d l s e a s e  complex l n  both  chickpea 



and pigeonpea. This has important implicat ions both i n  r e s i s t ance  and 
management con t ro l  p r ac t i ce s .  

Several of t he  pathogens such a s  Hhizoctonia spp.,  have an ex t re -  
mely wide hos t  range. Resistance i s  genera l ly  d i f f i c u l t  t o  f i nd  f o r  
such organisms and consequently t he  s tud i e s  on t h e  e f f e c t s  of c u l t u r a l  
p r ac t i ce s  on the  incidence of d i s ease  they cause should be encouraged. 

I t  i s  inev i t ab l e  t h a t  a s  t h i s  programme develops bas ic  s tud i e s  
w i l l  be required from time t o  time. Personnel from u n i v e r s i t i e s  should 
be encouraged t o  v i s i t  ICRISAT t o  car ry  ou t  such s t u d i e s .  I n  o the r  
s i t u a t i o n s  it may be appropr ia te  f o r  u n i v e r s i t i e s  t o  car ry  o u t  r e l a t e d  
s tud i e s  on behalf of ICRISAT a t  t h e i r  own establ ishments .  



APPENDIX-I 

Reac t ion  of ch ickpea  c u l t i v a r s  t o  w i l t  i n  t h e  w i l t - s i c k  p l o t  (1978-79) 

S.No. ICC No. No, o f  No. o f  w i l t e d  P e r c e n t  
P e d i g r e e  

p l a n t s  p l a n t s  w i l t  
1 2 3 4 5 6 

Promising l i n e s  from 1977-78 

1, 121  3 3 4 12.12 
2. 202 4 1 4 9 , 7 5  
3. 229 2 9 5 17.24 
4 .  267 4 2 5 11.90 
5. 338 42 4 9.52 
6. 391 26 2 7 ,69  
7 .  516 3 7 3 8 , l O  
8 .  519 4 6 5 10.86 
9. 554 42 6 14.28 

10. 658 40 3 7,50 
11. 858 4 1 1 2 - 4 3  
12. 867 30 3 10.00 
13.  144 3 3 3 1 3 , 0 3  
14.  1450 3 7 3 8.10 
15. 1611 41 4 9 .75 
16. 1891 4 2 8 19.04 
17.  2072 2 8 2 7 ,14  
18 .  2083 7 1 1 4 - 2 6  
1 9 .  2086 2 9 4 1 3 - 7 9  
20. 2089 34 6 17 ,64  
21. 2104 2 3 1 4 ,34  
22, 2321 38 25 65.78 
23, 2566 2 3 12 57-17 
24, 2660 1 8  1 5 ,55  
25 2812 3 2 8 25-00  
26. 2835 2 5 10 40,OO 
27 ,, 2854 24 9 3 7 - 5 0  
28, 2860 6 6 100,OO 
29. 2883 18  6 33 ,33  
30, 3099 2 8 5 1 7 , 8 5  
31, 3103 2 1 3 1 4 , 2 8  
32. 3392 2 7 7 25-92 
33. 3396 1 8  1 5.55 
34. 3426 19 4 21.05 
35. 3439 1 5  1 6.66 
36. 3539 1 6  1 6.25 
37. 3684 2 6 3 1 1 - 5 3  
38, 4519 18 3 16 ,66  
39, 4552 2 6 2 7.69 
40. 4651 14 14 100.00 

con td  



8 5 .  8612 33 1 3  39 39 
contd 





1 2 3 4 5 6 

132 372 34 6 17,64 
133. 606 4 2 1 2 38 
134 609 3 2 11 34,37 
135, 610 32 4 12.50 
136, 613 4 6 2 4 52 17 
137 1910 20 0 0 00 
138. 1913 4 6 2 4 34 
139, 1918 3 1 5 1 6  12  
140-  1925 2 5 4 16 00 
141 -  2204 3 7 1 2 70 
142, 2256 3 8 1 5  39 47 
143, 2278 26 14 53 84 
144. 2285 29 29 100, 00 
145. 2286 2 7 27 100 - 00 
146. 2293 2 2 22 100 00 
147, 2311 11 6 54 54 
148 2326 6 1 16  66 
149, 2328 11 2 18 18 
150. 2337 44 6 13 63 
151. 2339 24 7 ~ 9 ~ 1 6  
152, 2345 8 8 100 00 
153. 2350 12 4 33 33 
154 2353 34 8 23 52 
155-  2354 3 8 6 15 78 
156 2381 19 7 36 84 
157-  2401 1 8  8 44 44 
158. 2430 2 3 3 13 04 
159. 2450 16  2 12 50 
160, 2456 7 7 100 00 
161, 2461 3 2 1 3 12 
162, 2463 2 9 13 44 82 
163 2474 15 14 93 33 
164, 2616 2 5 1 4 00 
165, 2660 3 7 2 5 40 
166 2670 2 1  16  76 19 
167, 2774 4 2 3 7 42 
168, 2803 17 0 0 00 
169. 2810 3 0 30 100 00 
170. 2812 1 3  0 0 00 
1 2828 3 2 19 59 37 
172.. 2829 42 1 2  28 57 
173.. 2835 3 5 3 8 57 
174. 2852 17  2 11 76 
175, 2854 3 5 4 11 42 

conrd , 





1 2 3 4 5 6 

221,  3533 3 1 3 9 67 
222?  3534 3 5 3 a m 5 7  
223"  3564 3 0 30 100  00 
224n  3595 3 7 8 2 1  62 
225.. 3704 2 4 2 1 87 50 
226.  3735 3 2 3 2 1 0 0  00  
227 3782 22 0 0 0 0  
228"  3959 1 9  1 9  1 0 0 ,  00 
229,  4120 8 7 8 7  50 
230 4129 1 8  3 1 6  66  
231.. 4152 3 5 2 8 8 0  00  
232.  4185 2 5 2 5 1 0 0  00  
233. 4365 3 7 1 7  4 5 - 9 4  
234"  4839 2 7 27 100,OO 
235, 4840 4 0 40  100 00 
236. 4846 2 2 2 2 1 0 0  00  
237,  4847 20 5 20 00  
238 4848 4 6 1 0  21  73 
239,  4849 3 1 1 5  4 8  38 
240,  4850 2 9 3 10 34 
241"  4852 i 7  1 6  94 11 
242,  4853 1 8  1 6  8 8 - 8 8  
243* 4862 23 1 3  5 6 * 5 2  
244-  4864 2 3 1 7  73  9 1  
245-  4902 1 7  3 1 7  54 
246 4909 11 11 i O C  00 
24 7, 4920 2 8 4 1 4  28 
248,  4934 34 34 100  GO 
249.  4945 29 1 3  44 82 
2 50 4955 2 8 11 :9 26  
251  4970 1 7  1 7  100 00 
252 4984 3 3 3 3 LCD 0C 
2 53  5350 1 5  2 1 3  33 
2 54 5351 29 29 1 0 0  00  
255 53 56  30 7 23 33 
256 53 59  3 8 13  34 2i 
257. 5682 24 24 L O O  00 
258.  5683 2 4 2 3 9 5  83  
2 59 5686 3 0 28 93  33  
260 5688 3 0 2 9 96 6 6  
261,  5689 3 2 3 0 9 3  75 
262 6037 11 11 1 0 0  00  
263 6039 20 1 3  65  00  
264.  6098 37 3 8 - 1 0  
265 6099 1 6  1 6  1 0 0  00 

sonrd 



100.00 
100,oo 

72.72 
79 3 1  
66 66 
37.50 

100,oo 
41.93 
10  ,oo 
74,28 
52,17 
6 1  15 

100,oo 
100,oo 
100 00 

12.90 
10 ,81  

5 - 2 6  
7 - 6 9  

1 0 0 ~ 0 0  
56,52 
26,08 

100 00 
1 0 0 < 0 0  

21 -87  
7 0 - 0 0  
67,64 
10.  OC 
55  00 
86 20 

100 * 00 
7 14 

100.00 
7 6 - 0 8  
8 0 - 0 0  
83'33 

1 O O " O O  
47 " 22 
4 6 - 6 6  
12,50 

9.37 
8 33 
7 - 3 1  

59,37 
12.50 
contd, 



17-85 
100,oo 
looooo 
LOO? 00 
9" 52 

7 1  73 
100 00 
15 38 
loocoo 
14.81 
100~00 
12,12 
55,88 
100 00 
64" 51 
100,oo 
100 00 
82,85 
55 55 
12.90 
3,22 
8-69 

100" 00 
86-66 
100 00 

- 
9 2 , 8 5  
100~00 
92 30 
100 CG 
36 li 
lo? O? 
ICO C3 
31 14 
100 00 
100" 00 
100 00 
100" 00 
100 00 
100 00 
43 75 
95,23 
100 C0 
91.66 
100 00 

contd,  
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S t u n t  promising l i n e s  

604. 6391 
605. 2369 
606, 6976 
607. 3782 
608. 9003 
609. 9397 
610, 9625 
611" 9736 
612. 8813 
613, 4984 
614, 8911 
615. 8847 
616* 8786 
617. 4094 
618, 10796 
619,. 10795 
620. 7080 
621, 7003 
622, 6459 
623. 6795 
624,. 6978 
625. 2616 

c o n t d ,  



Ascochyta b l l g h t  promlsmg llnes 

634. 130 17 17 100 00 
635. 229 3 1 1 R 58 06 
636. 595 2 7 14 51, E 5  
637. 599 21 16 76 19 
638, 843 29 29 i00 00 
639. 903 11 11 10C 00 
640. 904 2 8 28 106 00 
641. 928 17 5 29 41 
642. 93 1 2 4 2 4 100 00 
64 3 9 54 26 20 76 92 
644, 999 4 2 8 19 04 
64 5 1G04 17 i 5 aa,23 
646 1005 44 4 4 1OC CO 
647. 1006 2 1 2 1 100 00 
648. 1009 19 18 34 73 
649 10i2 7 7 LO0 GO 
650 1C16 26 i 6 LOO 02 
651 1017 3 5 3 5 1 C O  CO 
652  10 18 2 9 2 9 iC0 00 
653 1023 2 5 2 5 100 00 
654 

- - 
iOi4 3 A 32 1CO CO 

655 1077 2 1 14 66 66 
656, 1078 2 5 2 5 10C 00 
657, 1149 3 0 3 0 100 00 
658. 1159 2 i 2 1 1OC 00 
659 1170 3 2 3 2 1OC 00 
660. 1179 19 18 94 73 
661 1202 14 14 100 00 
662 1209 3 3 3 3 100.00 
663, 1214 18 18 100" 00 

664 1219 ? 0 2 7 90 00 
665. 1270 2 5 2 5 100 00 
666? 1271 2 3 17 73-91 
667 1272 19 19 1CO 00 
668. 1273 19 19 100 00 
669. 1275 10 2 20,OO 
670. 1283 27 27 100 00 

c~ntd. 



GCVT Entries 

712. P h u l e  G-3 4 1  4 1  100.00 
713, ICCC-4 37 3 7 100,OO 
714. Jyothi  43 4 3 100.00 

contd . 



1 2 3 4 5 6 

715. Phule G-2 3 9 39 100 ,  00 
716- Anniger i-1 4 3 4 3 100 00 
717, BG-216 56 5 6 100 - 00 
718. Phule G-1 5 9 5 9 1 0 0 . 0 0  
719, RAW-54 50 4 1 82.00 
720. RAVP - 52 50 6 12,OO 
721. P h u l e  G-4 4 8 4 7 97 ,91  
722 BDN-9-3 50 3 6 72.00 

GLET E n t r i e s  

755. GL-769 18 18 100. 00 
contd 



1 2 3 4 5 6 

C r o s s i n g  b l o c k  e n t r i e s  

756. ICCC-1 3 3 4 12 .12 
757,  ICCC-2 3 8 12  31,57 
758.  ICCC-3 3 8 3 8 100,OO 
759. ICCC-4 2 3 2 3 100 * 00 
760. ICCC-5 4 1 4 1 100 ,  00 
761. ICCC-6 34 3 4 1 0 0 . 0 0  
762. ICCC-7 2 4 2 3 9 5 - 8 3  
763. ICCC-8 18  18  100.00 
764. ICCC-9 2 5 2 5 100.00 
765. ICCC-10 1 6  1 6 , 2 5  
766. ICCC-11 8 8 100,OO 
767. ICCC-12 2 6 26 100.00 
768. ICCC-13 4 6 4 0 86 .95 
769, 1 5 1  P-127 1 7  1 3  7 6 . 4 7  
770.  4955 H-223 4 9 4 2 8 5 , 7 1  
771 .  1109 P-992 4 8 4 8 100.00 
772,  438 P-324 4 1 1 2 .43  
773. 5250 GL-629 4 5 4 5 1 0 0 . 0 0  
774,  10136 Panh G-114 4 9 49 100,OO 
775. 4946 F-496 56 3 9 6 9 . 6 4  
776. 5264 GL-645 4 5 4 5 1 0 0 ,  00 
777, 804 P-636 4 4 4 0 90 .90 
778. 8920 K-1170 3 6 3 6 100 ,  00  
779.  8921 K-1174 2 8 2 8 100 , 00 
780. 8922 K-1184 4 5 4 5 100 ,  00 
781. 8923 K-1189 2 6 2 6 100.00 
782.  7848 NEC-1831 2 2 2 2 100,OO 
783. 8926 K-1480 2 6 2 6 100,OO 
784. 8927 K-1481 3 0 3 0 100,OO 
785. 11147 P-9847 2 6 2 6 100,OO 
786. 7721 NEC-139 14 14  100 ,  00 
787,  P a n t  G-121 24 24 100  00 
788. 5264 GL-64 5 3 1 3 1 100,OO 
789. B-106 38 38 100 .  00 
790, 4942 F-272 27 2 1 77.77 
791,  8322 CO-1 4 2 4 2 100,OO 
792, 10507 C 0 1 1 ~ 2 3 8  2 7 2 5 92 ,59  
793. 10596 Co11.327 4 1 4 1 100,OO 
794. 4946 F-496 3 1 2 6 , 4 5  
795" 10829 G-549 2 1 1 2  100,OO 
796. 10805 H-556-1 3 3 6 1 8 , 1 8  
797. 9009 NEC-451 5 0 50 100.00 
798. 6609 NEC-555 38 3 8 100,OO 
799. 6708 NEC-850 2 1  1 4 , 7 6  
800,  6805 NEC-970 29 29 100  , 00 



NEC-974 
NEC-1135 
P-179 
P-287 
P-319 
P-538 
P-753 
P-992 
P-946 
P-993 
P-1027-1 
P-1041-1 
P-1042 
P-1092 
P-1162 
P-1242 
P-1497 
P-1613 
P-1781 
P-1798 
P-2974 
P-4203 
P-5482 
P-6090 
P-9668 
Pant G-115 
Ponaf lor -2 
Jam 
L-532 
NEC-34 
NEC-139 
NEC-140 
NEC-143 
NEC-175 
NEC-1572 
NEC-1604 
NEC-1640 
NEC-1646 
NEC-1831 
P-1213-2 
P-2571 
P-9635 
GL-734 
GL-770 

845. GL-779 4 0 0"OO 
contd ,  



1 2 3 4 5 6 

846. GL-780 4 2 50,OO 
847. GL-782 5 3 60,OO 
848. GL-783 3 3 100,OO 
849. GL-702 - - - 
850. H-75-35 2 1 50 .. 00 
851. H-457 - - - 
852. No. 210 13 13 100, 00 



Chlckpea w l l t  screenlng 1978-79 : Breeders'  m a t e r ~ a l  

F2 Generarlon 222 ~ o p u l a t l o n  

31. 
Particular NO.. of No*of percent  

NO * wll ted  p l a n t s  
p l a n t s  wilt 

1 2 3 4 5 

contd 



2 3 4 5 

JG-35 X 73105-7-1-B 94 7 4 78 72 
NO. 22 X 7339-21-1-B 46 2 2 47-82 
NO, 22 X 73105-7-1-B 6 3 39 61 90 
NEC-657 X 7389-21-1-B 12 5 125 100 00 
NEC-657 X 73105-7-1-B 263 235 89 35 
NEC-970 X 73105-7-1-B 3 04 249 81.90 
P-45 X P-1798 268 256 95,52 
7389-18-5-B-B X 7330-10-4-B-B 45 3 3 73-33 
7389-18-5-B-B X 73111-8-3-B-B 63 63 loo? 00 
7389-18-5-B-B X 73111-8-2-B-B 50 5 0 100 00 
7389-18-5-B-B X 75387-2-B-B 8 9 79 88-76 
7389-18-5-B-B X 7358-8-2-B-B 3 0 3 0 100,OO 
7389-18-B-B X JM-460 34 34 loo? 00 
73114-15-3-B-B X 7332-7-2-B-B 24 2 2 91 - 66 
73114-15-3-B-B X 73111-8-3-B-B 151 151 100.00 
73114-15-3-B-B X 7312-6-6-2-B-B 107 107 100 00 
7114-15-3-B-B X 7347-6-4-B-B 53 53 100 00 
73114-15-3-B-B X 7378-7-2-B-B 115 115 100.00 
73114-15-4-B-B X 7376-15-2-B-B 74 74 100.00 
73164-15-3-B-B X JM-460 182 182 100 00 
731-8-3-B-B X 73111-8-3-B-B 5 3 5 3 100,OO 
731-8-3-B-B X 73126-6-2-B-B 105 100 95.23 
731-8-3-B-B X 73111-8-2-B-B 138 138 100 A 00 
73143-5-1-B-B X 7332-7-2-B-B 9 5 5 9 62 10 
73143-5-1-B-B X 73111-8-3-B-B 93 7 9 84-94 
73143-5-1-B-b X 73126-6-2-B-B 120 104 86 66 
73143-5-1-B-B X 73111-8-3-B-B 27 27 100,OO 
7314 3-5-1-B-B X 7376-15-2-B-B 78 4 1 52,56 
7314 ?-5-1-B-B X 7358-8-2-B-B 6 0 57 95 00 
73143-5-1-B-B X JM-460 3 6 3 6 100,OO 
7389-15-1-b-B X 7330-10-4-B-B 66 5 6 84,84 
7389-15-1-B-B X 73111-8-3-B-B 118 118 100 * 00 
7389-15-1-B-B X 731-26-6-2-B-B 272 27 2 100.00 
7389-15-1-8-B X 73111-8-2-B-B 270 2 68 99 25 
7389-i5-1-B-B X 7347-6-4-B-B 132 123 93 18 
7389-15-1-B-B X '358-7-2-B-B 3 7 2 3 62 16 
7389-15-1-B-B X 7376-15-2-B-B 46 2 5 54 34 
7389-15-1-B-B X 7358-8-2-B-B 53 5 3 100 00 
JG-62 X 73111-8-3-B-B 7 7 100.00 
JG-62 X 73126-6-2-B-B 1 1 100 - 00 
JG-62 X 73111-8-2-B-B 11 11 100,OO 
850-3127 X 7330-10-4-B-B 152 106 69 73 
650-3127 X 7332-7-2-B-B 340 313 92.05 
850-3/2 7 X 73126-6-2-B-B 270 270 100,OO 
850-3/27 X 73111-8-2-B-B 8 3 8 3 100 00 
850-3/27 X 7347-6-4-B-B 44 4 1 93,18 

eontd 



c oncd 



1 2 3 4 5 

131? 76766 ~ n n i g e n X  7234-2 63 63 100 00 
132 76767 AnnigerlX P-1181-2 41 3 2 78,04 
133. 76769 NEC-249 X B-110 3 5 3 5 100,OO 
134. 76781 P-45 X P-1179 121 7 6 62-80 
135, 76783 P-156 X P-1179 8 8 3 8 43 18 
136. 76784 P-6099 X 73114-15-3-B 131 62 47,32 
137, 76785 P-6099 X L-550 167 87 52-09 
138. 76787 P-6099 X P-9800 7 4 3 6 48 64 
139 76788 P-6099 X P-1179 114 3 2 28.07 
140, 76780 P-45 X Caka 5 0 3 3 66-00 
141, 76789 P-6099 X P-9668 65 4 1 63,07 
142. 76798 P-1181-A X 73111-8-3-B 94 69 73-40 
143, 76804 WR-315 X JG-71 103 4 1 39 80 
144, 76805 WR-315 X L-550 109 9 8 89,90 
145 76806 WR-315 X Carna 93 7 5 80 64 
146. 76808 WR-315 X 53111-8-3-B 8 6 2 1 24-41 
147. 76810 WR-315 X P-1179 7 6 12 15- 78 
148, 76811 WR-315 X P-1208 8 4 12 14 28 
149- 76812 WR-315 X P-9668 8 3 2 8 33 73 
150. 76842 C-8 X Annigerl 64 5 6 87,50 
151. 761047 850-3127 X (P-1231 X CP-36071) 220 110 50,OO 
152. 761062 7347-6-4-B X (P-2974 X P-36) 7 1 52 71,83 
153. 761099 P-2215-4 X (P-1363 X WR-315) 3 4 32 94,11 
154. 761105 7389-18-5-B X (P-1363-1 X Jam) 293 173 59 04 
155. 761116 850-3/27 X ;P-1231 X GL-629) 326 126 38 65 
156. 761122 850-3/27 X (P-1214 X 12-011- 351 231 65 81 

05093) 
157- 761125 850-3/'27 X :12-071-05093 X 349 323 92 55 

P-1100) 
158. 761131 Chafa x (WR-315 X CPl-36071) 9 4 69 73"40 
159. 761132 7332-7-2-B-B X (WR-315 X GL-6291192 112 58 33 
160. 761137 850-3/27 X !P-1661 X P-12221 158 144 91 13 
161. 761148 850-3/27 X .P-i214 X 148 134 90 54 

12-071-04244) 
162 761152 850-3/27 X IGL-629 X P-1092) 161 151 93 78 
163, 761176 Annigerl X (JG-62 X P-36) 172 124 72 09 
164. 761181 GW-5/7 X (P-30 X NEC-249) 137 102 7 4  45 
165 761194 NEC-562 X (P-1100 X WR-315) 393 273 69 46 
166. 761201 S1-972-A rP-1563-1 X WR-315) 290 153 52 75 
167. 761211 (P-36 X C-214)X1P-2974 X Ofra) 276 98 35.50 
168. 761214 (P-36 X PRR-1, XLP-2974 X P-36) 264 72 27 27 
169* 761216 (P-36 X L-550)X\P-1013 X Giza) 126 7 2 57 14 
170 761218 (P-36 x o£ra)X(C-214 X P-183) i20 100 83.33 
171, 761231 (P-36 X PG-72-8)XiP-1013 X 181 111 61 32 

NEC-248) 
172 761277 850-3/27 X P2(NEC-1639 X 230 7 0 30.43 

NEC-1640) 



1 2 3 4 5 

173 761344 P-2264 X P5(850-3/27 X Radhey) 222 172 7 7 , 4 7  
174 761348 Annlgerl X F5 (850-3/27 XF-378) ill 151  7 1  56 
175 761351 P-1243 X F5(ceylon-2  x GW-5/71 198  1 1 3  5 7 - 0 7  
176 761352 P-47 X Fs(R.5-11 X GW-5/71 223 1 1 5  5 1  56 
177.  '61353 P-946 X F5,L-550 X E-378) 14  7 11 1 7 5 - 5 1  
178-  '61357 2-1238 X F5(850-3/27 X F-378) 182 162 8 9  0 1  
179 761359 JG-62 X E 5  (850-5/27 X N-59) 184 174 94 56 
180-  761360 B-lkO X F5(JG-62 X Chafa) 198 154 7 7 -  77 
181.  761363 P-378 X F g t k a b a t  X GW-5/71 1 7  8 158  88."6 
182 761365 P-514 X F 51850-2/;7 X F-378) 1 9 6  7 1 36 22 
183 761370 P-517 X F5\H-208 X GW-5/7) 470 295 62 76 
184 761373 P-3552 X F5i85C-3/27 X F-378) 360 90 25 00  
1 8 5 ?  761374 B-108 X F5rL-55C X GW-5/71 8 4 2 9 3 4 . 5 2  
186.  761379 P-517 A E5C-550 x F-378) 1 3 1  9 1 69 46 
1 8 7 -  761406 F 2  (Ann~g6rl X PM from L-550)-2 109 54 49 54 

F2t'NEC-;43 X C-2:41-2 X 
FZIB-108 X WR-3151-2 

188-  761423 F2 tNEC-143 X C-214)-2 X 5 5 2 7 49 - 09 
Fl 8-108 X WR-j15! -2 

189.  761427 Fi \L-550 X P-$921-2 X 1 9 1  136 71 20 
F2 'P-861 X NEC -'591-2 

190 ,  761431 F2(P-297  x JG-621-2 X 643 1 4 8  23 0 1  
F; ,H-ZC8 X WR-315) - 2  

1 9 1  761433 F2(JG-6i X P-361-3 X 8 3 56 6 3 , 6 3  
F 2  'T-703 X JM-530) -3  

192 761439 F2'E-61 X WR-3iSr-2 X 190  1 5  7 82  63 
F2 (P-:OYG X PanL-LC?) -2 

193 761440 F; E-61 X WR-ji5t - 3  X 222 L i 3  53 60  
F, rP-3090 X P&r.r -162 I 

194 761442 F, iP-5409 X 850-3/ 27) X 242 1 5  7 64 87 
E i  !T-3 A NEC-759) 

i 9 5  76,444 E, 2-5409 x 850-3/27)  -1 X 271 24 1 8 8  92 
F2 ( 7 - 3  X NEC-759) 

196 761448 F; {P-5409 X 850-j /  271 X i 9 0  1 3  5 71 05  
E.  1 b-108 X WR-315) 

197 .  761452 Ff  IP-1286 X 850-3/27) X 174 129  74 1' 
F 2  P-259i X P-3090) -1 

198  761453 F 2  (P-1286 X 85C-3, 27 )  -2 X 18C 140 77 77 
F 2  ?-2571 X P-'0901-2 

199 -61455 F . IP-1286 X 850-3/27] -2 X 232 2 00 86  - 20 
~ ; , ? - 2 5 7 i  X P-30901-4 

200. 764456 F2 ~ p - i L 8 6  X 850-3,127) - 5  618 44 6 7 2 , 1 6  
F, rP-25; X P-30901 - 5  

201 761469 F; (56-62 X WR-3151-1 X 410 288 70.24 
F, iP- 1363-1 X PRR-U-1) 

202 761470 F; (JG-62 X W ~ - 3 i 5 ) - 2  X 409 305 74 57 
r2 P-1363 x ?RR-11 -2 



1 2 3 4 5 

203, 761471 F2(JG-62 X WR-3151-3 X 498 226 45-30 
F2 (P-1363-1 X PRR-1) -3 

204, 761472 F2(JG-62 X WR-3151-4 X 117 66 56 41 
F2 (P-1363-1 X PRR-1) -4 

205. 761524 F2(12-071-04244 X P-1100)-3 X 53 28 52 83 
F2(P-481 X GW-5/71 

206. 761527 F2(P-1209 X NEC-249) -1 X 133 105 78,94 
F2 (P-1100 X WR-315) -1 

207. 761529 F2 NEC-249 X F2 (P-1100 X 94 5 6 59 , 57 
WR-315) 

208. 761531 F2(P-1209 X NIX-2491-5 X 498 206 41,36 
F2 (P-1115 X WR-315) -5 

209. 761543 l2 (P-2252 X 10-2-3) -2 X 410 2 68 65-36 
F2 (P-36 X Giza) -2 

210. 761545 F2 (850-3/27 X WF-Ill)-2 X 437 387 88-55 
F2 (P-1869 X NP-34) -2 

211 - 761547 F2 (T-3 X L-550) -2 X 4 56 424 92,98 
F2 (F-61 X NEC-759) -2 

212. 761666 F5(GW-5/7 X Ceylon-2) X 238 203 85 29 
F5(JG-62 X Radhey) 

213. 761667 F5(JG-62 X F-378) X 132 122 92.42 
F5(RS-11 X GW-5/7) 

214. 761673 F5(P-336 X 850-3/27) X 155 150 96.77 
F5 (JG-62 X BEG-482) 

215* 761675 F5(JG-62 X Radhey) X 7 3 5 9 80 82 
F5(850-3/27 X N-59) 

216. 761677 F5(JG-62 X BEG-482) X 192 192 100 00 
F5(JGC-1 X F-378) 

217. 761678 F5jL-550 X CP-669 X 9 7 8 2 84 53 
F5 (NP-34 X GW-5/79 

218- 76628 C-214 X 850-3/27 279 129 46.23 
219. 76629 C-214 X NEC-802 236 91 38,55 
220. 76630 Anniger i  X C-214 200 147 73.50 
221. 76636 H-208 X CPS-1 19 4 21 05 
222. 76740 7332-7-2-B X P-2571 18 7 38.88 

contd , 



F   en era ti on: 2852 progeny rows 
3 

p a r t i c u l a r  No, of percent 
.No , p l a n t s  w i l t e d  

w i l t  
p l a n t s  

1 2 3 4 5 

1 ,  751227- 1P  JG-62 X P-39 6 0 0,OO 
2 - 2P 1 0  1 1 0 , o o  I1 

3 ,  - 3P 1 0  0 0,OO &I 

4 .  - 4P 11 1 9 , 0 9  11 

5 .  - 5P 4 1 25 00  I t  

6 - 6P 8 1 12 .50  11 

7 .  - 7P 2 0 0,OO It 

8 ,  - 8P 7 3 42 " 8 5  11 

9 .  - 9P 1 3  2 1 5 - 3 8  I t  

1 0 .  -lOP 1 2  3 25,OO 11 

11. -11P 9 0 0 . 0 0  
12 .  -12P 1 4  1 7 .14  I1 

1 3 ,  -13P 3 1 3 3 , 3 3  O 

14 .  -14P 9 1 1 1 ,  11 I t  

1 5 ,  -15P 1 O 0 . 0 0  I t  

1 6 .  -16P 4 1 25.00  I1 

1 7  751237- 1 P  P-36 X C-214 5 2 40,OO 
1 8 .  - 2P 3 0 0 .00  I1 

19  - 3P - - - I 1  

20.  - 4P 6 1 16 66 I1 

2 1 - 5P 9 0 0 .00  11 

2 2 .  - 6P 5 1 20,OO I I  

23. - 7P 12  3 25 .00  I 1  

2 4 - 8P 13  3 23 , 07  I1 

2 5 - 9P 1 6  3 1 8 . 7 5  II 

2 6 -lOP 11 1 9 .09  I 1  

2 7 -11P 6 2 33 3 3  11 

28 -12P 11 1 4  3 21.42 

29.  -13P 1 3  2 1 5 , 3 8  I 1  

30 .  -14P 1 3  1 7.69 I I  

31 .  -15P 11 11 3 27 ,27  

3 2 -16P II 11 4 36 .36  

33. - l i p  - - 11 - 
34 -18P I t  1 0  1 10 .00  

3 5 -19P I 1  1 0 0,OO 

3 6 ,  -2OP I1 9 4 4 4 , 4 4  

37 .  -21P II  11 3 2 7 , 2 7  

3 8 -22P 11 1 8  0 0 . 0 0  

3 9 -23P 11 1 3  1 7 , 6 9  

40 ,  -24P 11 2 0 3 15,OO 

c o n t d ,  



1 2 3 4 5 

4 1  751237-25P P-36 X C-214 1 2  1 8 , 3 3  
42. 751245- 1P P-2974 X P-36 11 0 0,OO 
43. - 2P 1 0  3 30,OO ?I 

44 ,  - 3P 12 2 16 ,66  I1 

45 - 4P 6 0 0 00 11 

46 - 5P 12 1 8 , 3 3  II 

4 ' "  - 6P 7 1 14 ,38  11 

48 - 7P 8 2 25 00 II 

49 ,  - 8P 14 2 14 28 11 

50 ,  - 19P 1 8  1 5 .55  tl 

51. - lo?  6 0 0,OO tI 

52 ,  -11P 17 3 1 7 , 6 4  11 

53 , -12P 1 5  0 0 00 11 

5 4 -13P 14 4 28-57 I* 

55 -14P 11 0 0 00 11 

56, -15P 1 0  2 20.00 11 

E 7 -16P II 1 0 0 00 
58, -17P II  7 1 1 4 , 2 8  
59 -18P - - - I1 

6OU -19P 11 2 18.18 ,I 

6 1 -2OP 1 0  2 20 00 I1 

62.  -21P 1 4  0 0.00 11 

63 .  -22P 11 1 9 '09 I1 

6 4 -23P 1 0  1 10 .00  11 

65 .  -24P 17 3 17 64 I1 

66 .  -2 5P 16 3 1 8 , 7 5  II  

6 7 -26P 16 6 37 50 I1 

6 8 75653- 1P JG-71 X WR-315 16 2 12 50 
69. - 2P 8 1 1 2 , 5 0  ,I 

70 - 3P 7 2 28 57 11 

7 1 - 4P 5 2 4 0 - 0 0  I1 

72,  - 5P 8 0 0 00 11 

' 3 - 6P 6 0 0 00 , I  

74 - 7P 9 1 1 1 , l l  I, 

'5. - 8P 6 0 0 00 ,I 

76 - 9P 8 1 12 ,50  11 

7 7 -1OP I1 1 0  0 0 00 
7 8 -1 1P 1 6  1 6 2 5  I, 

7 9 -12P 5 0 0,OO P I  

8 0 -13P 17 1 5.88 II 

8 1 ,  - 14P 2 0 0.00 I1 

82 -15P 12 2 16.66 ,I 

83 -16P 9 1 11 11 ,1 

84 -17P 11 1 9 09 ,I 

8 5 -18P 11 0 0 00 ,I 

contd 



c ontd , 



1 0  0 0,OO 
1 4  4 28,57 

5 0 0,oo 
8  0 0,OO 

1 3  1 7,69 
1 4  1 7,14 - - - - - - 
1 0 0,oo 
1 0 0.00 
8 1 1 2 - 5 0  
6 1 16.66 
7 1 14 2 8  
4 0 0,oo - - - 
2 0 0 - 0 0  
8 L 1 2 - 5 0  
7 L 1 4 , 2 8  

2  2 8  5 7  
7 0 0,oo 
5 3 60,OO 
7 0 0 .00 
17 6 3 5 . 2 9  
1 4  3 21 ,42  - - - 
- - - 
1 0 C"00 

1 0  0 0 CO 
2 1 50,OO 
3 0 0,oo 

L O  0 0,OO 
9 0 0 CC' 
9  0 P 00 

t 0 OL00 
1 0 0 00 
4 0 0 ,oo 
2 0 0"OO 
3 0 0 C O  
4 0 0,oo 
2 1 50.00 - - - 
2  0 0,oo - - - 
3 I 33  33 
4 0 G-00 

cont d , 





50,OO 
50,OO 
66,66 
0.00 
25.00 
0,OO 
0.00 
0,OO 
57,14 
33,33 
9.09 
50.00 
20.00 
33,33 
50.00 
0,OO 
0.00 
0.00 
0.00 
0.00 
16.66 
42,85 
25.00 
44.44 
0,OO 
0,OO 
66 ,, 66 
50,OO 
11 11 
66.66 
50, OC 
0.00 
66,66 
33.33 
62,50 
100,oo 
100,oo 
0,OO 
25,OO 
0,OO 
0.00 - 

33,33 
100.00 
15,38 
50.00 

contd. 



19 2 10 ,52  
contd. 





1 2 3 4 5 

357. 75718- 5P P-36 X P-1613 12 3 25,OO 
358. - 6P 9 3 33.33 I 1  

359. - 7P 11 7 2 28,57 
360. - 8P 1 0 0.00 I 1  

361, - 9P 8 0 0,OO 11 

362, -1OP II 8 2 25,OO 
363. -11P II 12 2 16.66 
364. -12P 11 9 0 0.00 . ., 
365,, .'.: -13P II 13 3 23-07 
366. 'en* -14P 11 6 3 50.00 
367. -15P 11 9 2 22.22 
368, -16P 11 4 1 25,OO 
369, -17P 11 13 4 30.76 
370, -18P II 7 2 28.57 
371, -19P 11 10 1 10.00 
372, 75720- 1P P-36 X P-458 10 3 30,OO 
373. - 2P 5 1 20.00 I 1  

374" - 3P 2 2 100.00 II 

375. - 4P 8 0 0-00 II 

376, - 5P 12 1 8,33 11 

377. - 6P 15 3 20,OO II 

378 - 7P 10 1 10.00 I f  

379, - 8P 10 1 10. 00 11 

380, - 9P 7 0 0.00 11 

381, -lOP 15 4 26.66 I 1  

382, -11P 3 0 0,OO II 

383. -12P 10 2 20,OO ,I 

384, -13P 5 0 0,OO I t  

385, -14P 9 2 22.22 11 

386. -15P 7 3 42.85 I 1  

387, -16P II 7 2 28,57 
388, -17P 6 3 50.00 II 

389, -18P 12 4 33.33 11 

390, -19P 11 4 36.36 11 

391. -2OP 6 1 16.66 *I 

392, -21P 10 1 10.00 I, 

393, -22P 11 1 9.09 11 

394, -2 3P 10 1 10,oo ,I 

395, -24P 1 1 100.00 11 

396, 75722- IP P-36 X K-56566 8 0 0.00 
397, - 2P PI 14 2 14.28 
398. - 3P 11 2 18'18 II 

399, - 4P 8 0 0.00 11 

400. - 5P 17 1 5,88 I t  

contd. 





1 2 3 4 5 

446. 75726-26P P-36 X H-208 14 2 14 .28 
447. -27P 11 13  1 7 .69  
448,  -28P I t  1 5  0 0 "  00 
449. -29P 11 1 5  1 6 .66  
450. -3OP 11 14 1 7 , 1 4  
451. -31P 16 6 3 7 - 5 0  11 

452,  -32P 1 5  4 26 ,66 ,I 

453. -33P 2 0 2 1 0 , o o  ,I 

454. -34P 2 1 4 1 9 , 0 4  ,I 

455. -35P I I  16  5 3 1 , 2 5  
456. -36P 1 6  3 1 8 . 7 5  II  

457. -37P 17 1 5 - 8 8  11 

498. -38P 11 1 5  5 33 33 
459. -39P 11 9 1 11.11 
460. -4OP II 11 1 9 , 0 9  
461,  -41P 1 5  3 20.00 I 1  

462. -42P 1 8  2 11.11 I t  

463. -43P 10  3 30.00 I1 

464. -44P 10 0 Ou0O I t  

465, -4 5P 14  6 42.85 I1 

466. -46P 12 3 25 .00 I,  

467. -47P 11 2 1 8  1 8  I I  

468. -48P 8 3 37 ,50  II 

469. -49P 1 6  3 1 8 , 7 5  11 

470, -5OP 1 2  3 25 .00 I 1  

471. 75728- 1P P-36 X P-388 1 5  6 40. G O  
472. - 2P 1 5  6 40,OO 
473. - 3P 1 6  5 31.25 
474,  - 4P 12 0 0 .00  11 

475. - 5P 1 4  3 21 ,42 ,I 

476. - 6P 1 3  3 23 ,07 11 

477. - 7P 12 3 25.00 11 

478. - 8P 1 0  3 30,OO I 1  

479 ,  - 9P 16 2 1 2 , 5 0  I I  

480,  -lOP 1 3  4 30 ,76  I 1  

481  -11P 11 8 72.72 I t  

482 -12P 1 3  1 7 - 6 9  11 

483. -13P 11 2 1 8 , 1 8  
484. -14P 11 3 27,27 I I  

485,  -15P 8 0 0,OO ,I 

486. -16P 7 1 1 4 - 2 8  ,I 

487. -17P 3 0 0,OO I1 

488. -18P 1 0 0,OO 11 

489. -19P 11 4 36.36 11 

490 -2OP 6 1 16.66 I ,  

contd . 



1 2 3 4 5 

491 75728-21P P-36 X P-388 6 1 16-66  
492- -2 2P 2 0 0,OC I ,  

493 -23P 11 7 4 57,14 
494" -2 4P I1 3 0 0,OC 
495 , -25P II 3 1 33.3: 
496,  75733- 1P  P-1013 X WR-315 2 0 0.0C 
497. - 2P 9 4 44 ,44 ,I 

498 ,  - 3P 5 2 40.  OC I ,  

499. - 4P 6 2 33 ,33 ,# 
500, - 5P 5 1 20.0C 11 

50!. , - 6P 3 1 33,33 I ,  

502. - 7P 7 1 14.2E I, 

503. - 8P 3 0 0.0C , 
504. - 9P 4 4 1 0 0 ,  OC I, 

505. -lOP 6 2 3 3 L 3 ?  ,1 

506. -11P 7 7 I1 1OC,OC 
507.  -12P - - - I, 

508 ,  -13P 4 1 25,CC I, 

509. -14P 2 1 50,OC I, 

510 -15P 3 1 33.32 1 

511. -16P 2 2 100,  OC 11 

512. -17P 2 1 50,  OC I 9  

513 -18P 4 0 0,CC 9 ,  

514. -19P 4 1 25 0C I t  

515, -2OP 7 1 14,2E I ,  

5 16  -2 1P 8 0 0 .  OC I I 

517,  -22P 2 1 50 ,  OC , I  

518 ,  -23P 3 0 0 OC ,I 

519,  -24P 2 0 0 0C I! 

520 -25P 3 0 0 OC I, 

521 -26P 9 2 22,22 I, 

522 -2 7P 12 1 8 , 3 ?  ,I 

523 -28P 1 l i 18 1 E  ,I 

524 -29P 1 1  0 0.OC 1, 

525 -30P L 0 0 ,  OC I t  

526 -31P 5 3 60  OC ,I 

52 7 -32P 3 - L O O  ,OC , , 
528 -33P 11 7 63.6: I, 

52 9 -34P 4 2 50.  OC I1 

53C, -3 5P 5 2 40 OC II 

531 -36P 2 2 100 .  OC I1 

532. -37P - - - I t  

533 ,  -38P 4 3 75,OC I1  

534 -39P 1 0 0,OC I, 

535 -4 OP 3 2 66-66 ,I 

contd. 





-- - 

1 2 3 4 5 

581. 75754-36P P-1013 X G-130 3 2 66.66 
532 ,  -37P 2 0 0.00 I, 

583. -38P 3 2 66 ,66  1, 

584, -39P 3 0 0 -  00 II 

585. -4OP 1 0 0.00 11 

586. -4 1P 2 1 50,OO 11 

587, -42P 7 0 0.CO t1 

588, -43P 10  2 20,OO I 1  

589. -44P 5 0 0,OO I 1  

590. -45P 3 2 6 6 , 6 6  11 

591 -46P 6 I 1 6  66 11 

592. -47P 2 0 0.00 11 

593 -48P 16 9 56 ,25  I 1  

594, -49P 17 17 100,OO I 1  

595,  -5OP 18  16 8 8 , 8 8  II 

596, 75760- 1P P-1363-1 X WR-315 1 4  4 28.57 
597,  - 2P 2 0 0 .00  II 

598. - 3P 3 0 0 .00  II 

599. - 4P 5 2 4 0 - 0 0  II 

600, - 5P 4 0 0.00 I t  

601. - 6P 6 3 50 .00 I t  

602 - 7P 8 1 12.50 11 

603. - 8P 9 3 33.33 I, 

604 ,  - 9P 9 3 33 .33 I, 

605,  -lOP 4 1 25 00 I! 

606, -11P - - - I 1  

607 ,  -12P 6 0 0 00 I, 

608,  -13P 4 0 0,OO 11 

609,  -14P 2 0 0 .00  1, 

610 -15P 3 1 33 ,33  I, 

6 1 1  -16P 6 0 0,OO I t  

612,  -17P 1 0 0 .00  11 

613. -18P 4 1 25.00 I 1  

614. -19P 1 1 100.00 11 

615, -2OP 1 1 100 ,  00  ,I 

616 -21P 1 1 100,OO I, 

617. -22P - - - I, 

618. -23P - - - I 1  

619 -24P 1 1 100 ,  00 ,I 

620. -2 5P 2 0 0 .00  ,I 

621 ,  -26P 5 0 0.00 !I 

622. -2 7P 1 0  2 20.00 I, 

623 -28P 1 6  10  62,50 I t  

624. -29P 1 9  4 21 ,05 II 

625, -3OP 6 1 16,66 I 1  

contd, 
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626, 75760-31P P-1363-1 X WR-315 7 2 28,57 
627. -32P 6 4 66,66 II 

628. -33P 2 0 0,OO 1, 

629, -34P 4 1 25,OO ,I 

630. -35P 6 3 50,OO I, 

631, -36P 6 4 66,66 11 

632, -37P 7 0 0,OO I! 

633, -38P 2 0 0.00 11 

634, -39P 2 0 0.00 ,I 

635. -4OP 1 0 0-00 11 

636, -4 1P 3 0 0'00 II 

637, -42P 9 7 77,77 11 

638, -43P II 1 0 0;OO 
639. -44P 1 0 0,OO II 

640. -45P 4 1 25,OO 
641. -46P 1 0 0.00 11 

642. -47P 5 1 20,OC 
643 .. -48P - - - 11 

644. -49P - - - I t  

645. -5OP 4 0 0.00 
646. 75877- 1P WR-315 X CPI-36071 8 2 40,OO 
647. - 2P 5 2 40.00 I, 

648, - 3P 9 4 44.44 I 1  

649, - 4P 9 1 11,11 11 

650. - 5P I 1 LOO. 00 
651, - 6P 3 i 66,66 !I 

652, - 7P , I  - - - 
653, - 8P 1 0 0.00 I, 

654 - 9P I ? 1 14 28 
655. -lOP i 0 0.00 I, 

656, -11P , 4 4 100,oo 

65 7 -12P 9 1 11.11 11 

658 -13P 3 1 33,33 11 

659. -14P 9 5 55 55 I, 

660. -15P 9 4 44,44 , I  

66 1 -16P 5 5 100 00 11 

662, -17P 6 1 16,66 I, 

66 3 -18P 2 0 0.00 I, 

664, -19P q 4 1 25.00 

665 -2OP t 5 1 20,oo 

666. -2 1P 8 4 50.00 9 ,  

667, -22P II 1 0 0.00 

668, -23P 5 4 80,OO II 

669, -24P P I  4 0 0.00 

670 -25P I 1  7 0 0,OO 





760. - 6P 7 0 0.00 I 1  

contd. 



1O"OO 
-- 

contd. 











1 2 3 4 5 

986. 75522- 2P NEC-1639 X P-2774 1 0  3 > O o O O  
987, - 3P 10  0 0 00 n 

988 A - 4P 8 1 12 50 n 

989- - 5P 14 L 14 28 n 

990, - 6P i 3 2 1 5  38 I t  

991. - 7P 10 5 5O"CO n 

992 -. - 8P 9 3 33 33 n 

993, - 9P 2 L 50 00 I, 

994- 7621- 1P P-36 X P-5462 - - - 
995 - 2P 10  5 50 O @  11 

996 - 3P 11 3 2 7 2 7  t l  

997, - 4P 2 C 0 G O  n 

998. - 5P 8 1 12 50 I t  

999. - 6P 8 1 1.2 SC n 

1000 - 7P B 3 33 -7-1 n 

1001- - 8P 8 4 SG 00 Y1 

1002. - 9P 13 5 36 46 I! 

1003 -1OP n 7 1 1 4 , 2 8  
1004. -11P 6 A 7 1 6  66 n 

1005. -12P i i 3 27  27 11 

1006. -13P 12 1 C  83 33 I1 

1007. 751256 - 1P P-36 X Lebanese i o c a l  8 2 25 GC 
1008 - i P  11 ; 2 - 25 00 
1009 - 3P : 1 i 9 09 n 

iOl0  - 47 13 7 53-84 rr 

1011 * - 5P 11 13 1 - 6'3 

1012 - 6P 9 6 66 .66 I1 

LO13 - i p  j 2 66 66 II 

1014 - 8 1  n 7 2 28 5 '  

1015- - 9P 3 I t  I 33 33 

1016.  -lOP 8 2 i 5  OG n 

1 0 1 i ,  -1 i p  L 0 C.CIO I t  

1018.. -12P 2 0 C , C C  I t  

1019.. -13P L 0 0 OP n 

1020 * -14P n i 0 0 00 

1021, -152 - - - I, 

1022, - i6P I1  - - 
1023 -i 7p I1 1 - 0 00 

1024 -18P II 

1025- -19P 3 1 33 33 " 
1026. 75125;- TP P-36 X NEC-141 5 L 3 3 - 3 3  
; O i l .  - 2P c 1 50 CO II 

1028 - 3P 3 1 33 3 3  I t  

1029. - 4P II 2 G 0 OC 

.LO50 - 5P n 2 G 0 OC 

z3ncd 



P-36 X Ofza 
n 

n 

n 

II 

n 

n 

n 



P-36 X Ofra 
II 



contd 



54"54 
54 * 54 
36,36 
22-22 
10.00 
14-28 
55,55 
20 * 00 
28,57 
25-00 
12,50 
0"OO 
25.00 
5 0 0 W  
3 3 . 3 3  
100.00 
0,oo 
0.00 
0,OO 
50 00 
9,09 
16,66 
25.00 
0,OO 
0 00 
18,18 
12-50 
0 00 
locoo 
9,09 
37-50 
0,OO 

3 3 ?  3 3  
12 50 
0,OO 
20" 00 
14.28 
0,OO 
0.00 
11,11 
0"OO 
0,OO 
12,50 
10,oo 
25,OO 
contd a 





1 2 3 4 5 
1256. 75888- 1P WR-315 X Bet Degan-302 5 2 40-00 
1257, - 2P n 10 1 10,OO 
1258, - 3P II 3 1 33"33 
1259 - 4P n 8 0 0 00 
1260. - 5P n 6 1 16,66 
1261. - 6P n 8 1 12<50 
1262 a - 7P II 7 2 28,57 
1263. - 8P n 6 0 0 00 
1264. - 9P n 8 1 12,50 
1265, -1OP n 10 1 10 00 
1266, -11P n 8 0 0,OO 
1267 - -1 2P n 7 3 42-05 
1268. -13P n 13 0 0 00 
1269. -14P n 10 0 0,OO 
1270. -1 5P n 10 2 2C 00 
1271. -16P II 10 2 2O)OO 
1272. -17P n 9 1 11-11 
1273, -18P n 9 0 0 OG 
1274. -19P n 12 3 25 00 
1275" -2OP n 9 0 0,OO 
1276, -2 lP 11 11 2 18 18 
1277. -2 2P 11 6 0 0 00 
1278. -23P n 2 1 50,OO 
1279. 751679- 1P NEC-802 X iP-1863 X P-3827) 9 1 11,11 
1280. - 2P 9 0 0 , 00 n 

1281 - 3P 13 0 0 OC I t  

1282, - 4P ,I 3 1 33 33 
1283 - 5P 13 2 15-28 I 1  

1284 .. - 6P 11 9 1 11, il 
i285 - 7P rn 6 0 0 00 
1286L - 8P 7 1 14,28 n 

1287, - 9P a 9 1 11,lP 
1288. -1OP n 11 0 0,OO 
1289, -1 IF. 12 1 8 33 n 

1290, -12P n 12 1 8.33 
1291, -13P 12 0 0,OO n 

1292, -14P 11 2 18,18 n 

1293, -1 5P 12 1 8,33 a 

1294, -16P n 7 0 0,OO 
1295. -17P 11 1 9,09 n 

1296, -18P 6 0 0,OO a 

1297, -19P 14 0 0-00 n 

1298, -2OP 8 0 0,OO I1  

1299. -2 1P 5 1 20a00 n 

1300. -2 2P 6 0 0 A 00 n 

contd . 



5 

7,69 
15,38 
0.00 
18-18 
0-00 
8-33 
0,OO 
0,OO 
8,33 
14,28 
O"O0 
0,OO 
11.11 
0,OO 
12.50 
11,11 
8,33 
28,57 
27,27 
7,14 
66,66 
30-76 
9,09 
15.38 
27.27 
22,22 
15.00 
0,OO 
0,OO 
0,oo 
7,14 

14,28 
14.28 
11.11 
11,11 
22-22 
18,18 
21,42 
21-42 
8,33 
9.09 
0,oo 
20.00 
11,11 
8,33 

contd. 





NEC-1607 X (P-1363-1 X 5 
WR-315) 

11 3 
n 16 
n 14 
n 16 
n 8 
n 2 
n . 1  
11 4 
n 9 
II 8 
I t  2 
II 8 
II 8 
$1 7 
11 5 
11 5 
I t  2 
I t  1 

Giza X (P-1363-1 X WR-315) 1 
ti 4 
n 3 
11 5 
I1  8 
I1 10 
I 1  8 
I1  3 
I1 9 
II 1 
I1 3 
I1  10 
I 13 
11 10 
n 8 
n 3 
11 3 
n 7 
n 1 
I t  2 
n 5 
n 3 
n - 
# I  17 
n 18 
n 17 

contd , 
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1436. 7677-272 Giza X (P-1363-1 X WR-315) 11 11 100,OO 
1437. -28P r r  4 1 25.00 
1438, -29P II 5 2 40.00 
1439 a -3OP II 8 4 50,OO 
1440. -31P 7 0 0.00 11 

1441, -32P II 8 6 75.00 
1442. -3 3P 11 1 9,09 I t  

1443, -34P n 8 2 25.00 
1444, -35P II 2 0 0.00 
1445. -36P w 8 2 25,OO 
1446. -37P n 4 1 25-00 
1447, -38P II 4 2 50.00 
1448. -33P II 2 0 0.00 
1449. -4 OP n 3 1 33.33 
1450. 74104- 1P Lebanese local X (P-36 x 1 0 0,OO 

G n a )  
1451, - 2P II 3 2 66,66 
1452- - 3P 2 2 100.00 n 

1453. - 4E 2 2 100.00 11 

1454, - 5P 3 3 100.00 n 

1455, - 6P 7 6 85.71 II 

1456. - 7P 5 2 40.00 11 

1457 - 8P 4 2 50.00 I t  

1458. - 9P 7 4 57.14 I 1  

1459. -1OP 2 0 0,OO 11 

1460 -1lP 2 1 50.00 I, 

1461. -12P II 3 1 33.33 
1462- -13P 1 0 0.00 I 1  

1463. -14P 4 1 25.00 11 

1464 -15P 2 1 50.00 I 1  

1465, -16P 6 4 66.66 I t  

1466. -17P 11 4 1 25,OO 
1467, -18P II 6 3 50.00 
1468. -19P I 1  4 0 0,oo 
1469, -2OP 2 1 50.00 I 1  

1470. -21P 4 2 50.00 I t  

1471.. -22P 4 3 75.00 I 1  

14 72, -23P 2 1 50.00 I ,  

147 3 -2 4P II 16 16 100.00 

1474 -2 5P 81 13 13 100.00 

1475, -2 6P I t  11 11 100,oo 

1476 -27P II 13 7 53.84 

1477, -28P 11 1 0 0.00 

1478. -29P II 2 1 50.00 

1479. -3OP n 1 0 0. OC 

1480. -31P u 4 2 50. OC 



1 2 3 4 5 

1481, 752212- 1P F3(L-2 X BEG-482) X F2 1 0 0 n 00 
(H-355 X F-496) X 
(IGW-5/7 X GC-1)-I 

1482, - 2P II 3 0 0-00 
1483. - 3P n 3 2 66-66 
1484. - 4P 11 - - - 
1485. - 5P II 5 1 20-00 
1486. - 6P 11 1 0 0-00 
1487. - 7P n 5 1 20 00 
1488. - 8P 11 - - - 
1489. * - 9P n 1 0 0-00 
1490. -1OP 11 2 0 0 00 
1491. -11P n 1 0 0 00 
1492. -12P n 2 0 110.00 
1493. -13P n 2 0 0 00 
1494. -14P II 2 0 0,OO 
1495. -15P II 4 0 0.00 
1496. -16P II 1 0 0 00 
1497. -17P n 9 3 33.33 
1498. -18P n 7 1 14.28 
1499. -19P n 4 1 25.00 
1500. -2OP II 8 0 0.00 
1501. -2 1P 18 4 0 0-00 
1502. -22P n - - - 
1503. -23P (1 2 0 0.00 
1504. -24P n 1 0 0 00 
1505. -25P II 14 2 14 28 
1506. -26P n 19 4 21.05 
1507. 752226- 1P F3 (P-1786 X ~b1%7) X F2 13 10 76 92 

(G-130 X K-108) X 
(NP-34 X GW75/7) 

1508. - 2P n 10 6 60.00 
1509. - 3P II 6 3 50,OO 
1510. - 4P II 3 2 66,66 
1511. - 5P 11 1 0 0 00 
1512. - 6P - - n T 

1513. - 7P 11 9 1 11,11 
1514. - 8P 2 0 0-00 I1  

1515. - 9P 2 0 0 00 n 

1516. -lOP n 1 1 100 00 
1517. -1 1P n 2 1 50.00 
1518. -12P n 2 0 0,OO 
1519. -13P II 1 0 0,OO 
1520, -14P II 2 0 0,OO 
1521. -15P 11 1 0 0.00 
1522. -16P II 1 0 0.00 

contd 
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1523c 752226-17P F (P-1786 X Pb-7) X F2 1 0 0 00 
12-130 X K-108) x 
(NP-34 X GW-5/71 

1524- 752463- 1P F (H-208 X Radhey) x F~ - - - 
(850-3/27 X JG-221)-5 

1525- - 2P 3 2 66.66 n 

1526 - - 3P II 6 1 16.66 
1527. - 4P 11 6 1 16*66 
1528. - 5P II 2 0 0,OO 
1529 - 6P 5 0 0,OO II 

1530- - 7P 5 2 40.00 II 

1531. - 8P 5 0 0"OO I1 

1532 - 9P 2 0 0.00 11 

1533. -1OP tt 10 3 30,OO 
1534. -11P 6 3 50.00 n 

1535 -12P 8 2 25,OO I1 

1536, -13P n 6 5 83 33 
1537 .. -14P n 2 1 50.00 
1538. -15P II 2 0 0.00 
1539 -16P 4 0 0.00 It 

1540. -17P II 2 0 0 00 
1541, -18P n 16 9 58.25 
1542. -19P 14 3 21,42 n 

1543 -2OP 16 2 12 50 11 

1544, -2lP 6 6 ,I 100 - 00 
1545 -22P 4 1 25,OO I, 

1546 -2 3P 1 1 100" 00 II 

1547. -24P 4 0 0 m 00 I. 

1548. -2 5P 2 1 50.00 It 

1549 -2 6P It - - - 
1550. -2 iP 3 1 33,33 I1 

1551. -28P 2 1 50, GO II 

1552 -2 9P 5 0 0.00 ll 

1553 -3OP 13 3 22-07 II 

1554. -3LP 3 I 33-33 n 

1555 -32P VI 4 2 50 00 

1556 -33P It 7 7 100 00 

1557 - -34P 11 1 1 100.00 

1558 -3 5P 11 3 0 ' 0 00 

1559, -36P n 2 0 0,OO 

1560 -3 7F n 3 0 0,OO 

1561 .. -38P n 6 3 50,OO 

1562 -39P n 3 3 100,oo 

1563 -4OP n 5 5 100.00 

1564, -4 1P n 6 6 100, 00 

1565 - -4 2P n 4 4 100 , 00 

contd , 
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1566. 752463-43P F (H-208 X Radhey) X F4 3 3 looc 00 
(d50-3/27 X JG-221) -5 

1567, -44P 11 9 9 100,OO 
1568. -45P 3 3 100,OO II 

1569. -46P 11 14 14 100- 00 
1570. -47P II 15 15 100 00 
1571, -48P 11 12 12 100,OO 
1572- -49P II 14 14 loor 00 
1573. -5OP 11 7 2 28,57 
1574. 752771- 1P F2(P-1786 X Pb-7) X F2 - - - 

(G-130 X B-108) X 
(NP-35 X GW-5/7) -2 

1575" - 2P 1 1 100 00 ,I 

1576. - 3P 2 2 100 a 00 I1 

1577, - 4P II 1 1 100 - 00 
1578 - 5P 1 1 100 00 11 

1579. - 6P - - - II 

1580. - 7P 4 1 25.00 II 

1581. - 8P 1 0 0 00 $1 

1582. - 9P 4 0 0.00 It 

1583 - -1OP II 6 1 16 66 
1584. -11P - - - I1 

1585- 752792- 1P F (Pant-102 X H-208) X 5 0 0,OO 
J&-1 X F (850-3/27 X 
GW-5/7 X 3~-62)-2 

1586. - 2P 9 0 0,OO II 

1587. - 3P 7 1 14-28 It 

1588. - 4P 6 0 0- 00 II 

1589, - 5P 13 5 38 46 I1 

1590. - 6P 13 3 23 0" 11 

1591. - 7P 13 0 0" 00 I1 

1592. - 8P 10 5 . 50 00 II 

1593 - 9P 3 1 33 33 II 

1594, -1OP II 4 0 0,OO 
1595. -11P 3 0 0 00 It 

1586, -12P II 4 1 25.00 
1597, -13P 6 0 0 00 I1 

1598. - 1 4 ~  II 5 1 20 00 
1599. -15P 11 3 0 0 00 
1600. -16P II 2 0 0 00 
1601. -17P II 1 1 100.00 
1602. -18P 111 3 0 0 00 
1603, -19P II 7 2 28 57 
1604. -2OP 11 5 2 40.00 
1605. -21P II 5 0 0,OO 

contd ., 



F4(H-208 X H-355) X F4 
(JG-62 X Radhey) 



1641-  752821-14P F4(H-208 X H-355) X 1 
F~ (JG-62 X Radhey) 

1 6 4 2 n  -15P II 8 
1643,  -16P I1 6 
1644 ,  -17P II 7 

1645 - -18P I t  8 
1646. -19P 11 5 
1647.  -2OP I t  2 
1648,  -21P II 7 
1649 -22P I* 8 
1650 -23P I1  1 0  
1651  -24P 11 6 
1652, -25P II 3 
1653,  -26P I t  5 
1654 -27P I1  3 
1655 -28P I t  2 
1656-  -29P I1 3 
1657-  751907- 1P (F-61 X WR-315) X 4 

(P-623 X K-14819 
1658 - 2P n 5 
1659 - - 3P II 6 
1660 .. - 4P I1 4 
16617  - 5P I! 5 
1662 - 6P II - 
1663 ,  - 7P I t  3 
1664,  - 8P I1 - 
1665 ,  - 9P I1 3 
1666,  -LOP ,I 6 
1667 ,  -11P II 9 
1668 - - i2P  I t  - 
1669 -13P I t  4 
1670,  - 14P II 5 
16P1.. -15P II 8 
1672 -16P I t  4 
1673,  -17P I t  11 
1674 -18P I,  3 
1675-  -19P I1  4 
1676 -2OP II 1 
1677 -21P I1 2 
1678. -22P II 3 
1679. -23P II 2 
1680,  -24P I t  7 

1 6 8 1 -  -25P II 5 
1682.  -26P *I 8 
1683 ,  -27P II 1 0  
1684 -28P *I 11 
1685 ,  -29P 11 5 
1686. -*3 OP II 8 - 

40 00 
0 00 

25 00 
40 G O  - 
33 3 3  

- 
100 00 

33 33 
66 66 

- 
100  00 
1 0 0  00 
100 00 
100.00 

30 90 
100  00 

0 00 
0 00 
0 oc 
0 -  OC 
ooOo 

28 57 
20,OO 
25 00 
2 0 . 0 0  

9 .09  
0 oc 
0 00 

ccntd 





( J G - 7 1  X PG-728) X 11 
(PRR-1 X P-1265) 

I t  1 3  
I1 7 
II 10  
11 1 2  
II 11 

F3 ( 8 5 0 - 3 / 2 7  x Chafa) X 15  
F~ (E-100 X NP-34) X 
(Radhey X L-550) -4 

II  7 
II  4 
I I  8 
11 9 
I1 11 
II 10 
It 8 
I t  11 
I1 13 
I I  1 4  
I! 1 2  
I t  9 
I t  1 2  
41 9 
I t  11 
I I  1 6  
I I  11 
I1 10 
II 1 4  
I1 7 
I1 8 
I1 5 
I1 5 
I I  11 

F3 ( 8 5 0 - 3 / 2 7  X K-4) X 7 
F3  (P-9623 X P-3111) -1 

It 9 
I t  4 
I1 6 
I t  10  
I t  8 
It 8 
I1 15 
II  9 
II 9 





1856. - 6P 8 1 12,50 11 

contd. 











1 2 3 4 5 

2036. 75870-18P P-2974 X PRR-1 - 7 0 0 -  00 
2027, -19P n 1 1 100. C O  
2038 -2OP 2 1 50 00 11 

2039. -21P 7 1 14 28 n 

2040. -22P n 3 0 0 ,  C O  
2041, 75872- 1P PRR-1 X RS-11 9 3 33,33 
2042, - 2P 9 5 55 55 n 

2043. - 3P 8 6 7 5 -  00 n 

2044- - 4P 10 6 6C 00 n 

2045, - 5P 2 2 100 00 II 

2046. - 6P 4 3 75"00 II 

2047- - 7P 6 6 1 O C  , OC II 

2048. - 8P 6 6 100.00 I1 

2049, 75873- 1P PRR-1 X P-1222 6 6 100 00 
2050, - 2P 12 12 100 00 I1 

2051" - 3P 3 2 66 66 I t  

2052. - 4P 14 7 50 00 n 

2053 - 5P 7 4 5 7  14 II 

2054- - 6P 2 1 50 00 11 

2055. - 7P 1 0  1 1 0 = 0 0  I1 

2056. - 8P 2 1 50-00  n 

2057, - 9P 10 0 0 7 0 0  *I 

2058- -lOP 11 2 l e  18  II 

2059. -11P 14 5 35-71  11 

2060, -1 2P 12 3 25 00 D 

2061, -13P 10 2 20 - 00 11 

2062 -14P 9 1 11 11 I t  

2063. -15P 4 2 50,  C O  11 

2064. -16P 6 2 33 33 I t  

2065. -17P 13 3 23 07 II 

2066, -18P 10 2 20 CC II 

2067. -19P 9 2 2 2  22 I1 

2068, -2OP 13 3 23.07 11 

2069, -21P 10 4 40.00 II 

2070- -22P 9 0 0 00 I1 

2071* -23P 5 1 20 00 I1  

2072 ., -24P II 7 1 14 28 

2073, -25P 9 1 11 11 n 

2074, -26P 9 0 0 00 I t  

2075, 75876- 1P PRR-1 X P-110 15 2 13  33 
2076" - LP II 4 0 C GC 

2077. - 3P 9 0 0 00 II 

2078. - 4P II 1 0  2 20,oo 

2079, - 5P II 1 0  7 70 C O  

2080. - 6P II 11 5 45 45 

con td  -. 



Bengal gram X P-1081 
11 

11 

II 

I 1  

I, 







1 2 3  4  5  

2218- 7644-31P B-110 X (PRR-1 X P-5462) 2  0  0  00  
2219, -3 2P 11 7 0  0  00  
2220; -33P 6  0  0  00  I1 

2221, -34P n 1 5  1 6 -  66  
2222 -3 5P n 7 1 1 4  28  
2223 -36P n 1 3  2  1 5  38 
2224, -37P n 6 0  0 .00  
2225" -38P 11 8 3  37 50 
2226. -39P II 7 3  4 2 - 8 5  
2227,  -4 OP n 4 1 25,OO 
2228. -41P n - - - 
2229- -42P II 1 2  0  0  00  
2230. -43P II 5 1 20 00 
2231,  -44P 1 4  2  1 4 , 2 8  n 

2232. -4 5P 11 2 1 8  1 8  I, 

2233- -46P 11 - - - 
2234. -47P II 6 2  33  33  
2235. -48P 12  2  1 6  66 I1 

2236 -49P 4  2  50 00  ,I 

2237 -50P 1 5  4  2 6 - 6 6  It 

2238 7658- 1P G-130 X (P-1081 X P-2974) 7 1 1 4 - 2 8  
2239-  - 2P 1 5  1 6 - 6 6  11 

2240.. - 3P 1 4  2  1 4 , 2 8  I1 

2241,  - 4P 8  1 1 2 \ 5 0  II 

2242.  - 5P 1 2  2  1 6 , 6 6  11 

2243 - 6P 1 5  4  26 66  II 

2244,  - 7P 1 3  1 7 , 6 9  I! 

2245 - 8P 1 5  2  1 3  33 I 0  

2246. - 9P 14 1 7 1 4  I t  

2247. - l o p  12 1 e 3 3  II 

2248 -11P 1 6  4  2 5 - 0 0  I1 

2249. -12P 6 0  0  00  11 

2250 -13P 6  1 1 6  66 11 

2251,  -14P 8  1 1 2  50 I1 

2252 -15P 2  2  100  * 00 11 

2253 -16P 8  2  25 .00  I t  

2254,  -17P 4  0  0  00  11 

2255,  -18P 11 11 1 9 0 9  

2256,  -19P 6  0  0,OO I, 

2257. -2OP II 1 4  7  50 -  00  

2258 76110- l p  Kaka X (P-30 X PRR-1) 7 3  42 8 5  
2259,  - 2P n 1 0  2  20,OO 
2260,  - 3P 1 3  3  23  07 I, 

2261* - 4P 7 3  4 2 , 8 5  II 

2262,  - 5P 5  1 20 00 I1 

2263,  - 6P 11 1 0  3  30,OO 



Kaka X (P-30 X PRR-1) 2 0 0,OO 
I t  12 1 8,33 
II 9 2 22" 22 
II 14 5 35 ,71  
II 11 11 100" 00 
I f  12 9 75 00 
n 12 7 56-33 
II 13 7 53-64 
n 11 11 100 00 
I t  7 2 28,57 

12-071-05436 X 5 2 40 00 
(NEC-143 X Annigeri) 

n 5 2 40,OO 
II 4 0 0 00 

Annigeri X 10 1 10 00 
(NEC-141 X Annigerl) 

w 10 2 20,OC 
I t  13 8 61 53 
I1 12 6 50 00 
II 12 5 41-66 
n 4 2 50,OO 
n 8 1 12,50 
II 2 2 0 0 > 00 
I t  1 0 0 00 
t l  8 2 25,OO 
I t  4 1 25 00 
II 5 2 40,OO 
I t  1 1 100 00 
II 3 3 100 00 
II 5 3 60 00 
I t  1 1 100 00 
11 6 3 50 00 
n 1 1 100 * 00 
n 6 3 50,OO 
n 6 3 50.00 
11 9 6 66.66 
II 3 2 66-66 
n 3 2 66 66 
I t  4 2 50 00 
II 11 8 72-72 
11 7 3 42 85 
I t  13 8 61.53 
I t  3 2 66.66 
11 8 3 37.50 
II 4 2 50 00 

contd, 
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I1  

I1 

JG-62 X (PRR-1 X 
B e t  Degan-302) 

I t  

11 

n 

2395 -3OP 12  7 5 8 , 3 3  I t  

contd 





1 5  5  33.33 
contd .. 







1 2 3 4 5 

2569. 752822- 5P (T-3 X NEC-108) x 4 2 50,OO 
(P-505 X H-208) 

2570. - 6P ,a 2 2 100.00 
2571. - 7P II 8 8 100.00 
2572. - 8P II 6 6 100.00 
2573. - 9P 5 1 20.00 
2574. -lOP 7 7 100.00 
2575. -11P I t  5 3 60.00 
2576. -12P 1, 15 5 33.33 
2577. -13P I t  10 5 50.00 
2578. 752289- 1P F3(No. 42 X GW-5/7) X 4 0 0.00 

F3 (H-208 X P-1630) -3 
2579. - 2P 6 2 33.33 I 1  

2580. - 3P 6 2 33.33 I 1  

2581. - 4P 3 1 33.33 I ,  

2582. - 5P 7 0 0.00 I0 

2583. - 6P 3 2 66.66 
2584. - 7P 16 1 6.25 
2585. - 8P 6 3 50.00 ,, 
2586. - 9P 1 3  8 61.53 I I 

2587. -lOP 11 1 9.09 , I  

2588. -11P 8 1 12.50 ,I 

2589. 752337- 1P F (F-378 X E-100) X F3 
(a-208 X Annigeri) X P-99-4 2 0 0.00 

2590. - 2P 7 0 0.00 0 ,  

2591. - 3P 9 0 0.00 9 ,  

2592. - 4P 7 0 0.00 11 

2593. - 5P 9 ,  13 1 7.69 

2594. - 6P 15 0 0.00 
2595. - 7P II 13 1 7.69 

2596. - 8P 11 13 0 0.00 

2597. - 9P I I - - - 
2598. -lOP 7 0 0.00 

2599. -11P II 6 2 33,33 

2600. -12P 5 0 0.00 

2601. -13P 11 12 5 41.66 

2602. -14P 11 11 2 18.18 

2603. -15P , I  10 1 10.00 

2604. -16P II 8 1 12.50 

2605. -17P 11 11 2 18.18 

2606. -18P 11 15  0 0.00 

2607. -19P 1 2  1 8.33 

2608. -2OP II 13 1 7.69 

2609. -21P 1, 1 0 0"OO 

2610. -22P I t  3 0 0.00 
contd. 



F (F-378 X E-100) X F3 4 
(4-208 X I u m i g e r i )  X P-99-4 

II 3 
11 7 
,I 1 5  
I 1  1 5  
I 1  1 3  
11 10 
,I 1 0  
I 1  4 
I 1  8 
II 4 
1 7 

11 8 
1, 6 
,I 1 3  
II 12 
,I 14 
I 1  16 

F3 (Annigeri X Chafa) X 10 
F3 (Rabat X F-378) -2  

11 12 
f l  9 
I, 8 
I 1  8 
, 9 

I, 7 
Il 12 
I 1  8 
I 1  11 
I t  11 
11 8 
11 5 
I, 12 
I, 7 
11 10 
I 1  13  
I t  11 
I 1  12 
I 1  14 
1, 12 
,I 10 
I, 1 3  
I, 11 
I 1  13 



1 2 3 4 5 

2654.  752760-26P F3 ( A n n i g e r i  X Chafa)  x 11 1 9.09 
F3 (Rabat X F-378) 

2655. -27P 11 15  5 33.33 
2656.  -28P (1 1 0  1 10.00 
2657.  -29P II 4 1 25.00 
2658. -3OP 9 ,  8 2 25.00 
2659. -31P t I  2 0 0 .00  
2660. -32P I, 8 2 25.00 
2661. -33P tt  7 0 0.00 
2662. -34P II 5 0 0.00 
2663.  -35P I t  1 3  2 15.38 
2664.  -36P 9 3  9 2 22.22 
2665.  -37P I, 4 1 25.00  
2666.  -38P 11 1 4  0 0 .00  
2667.  -39P 11 1 0  0 0 .00  
2668. -4OP 11 1 6  4 25.00 
2669.  752816- 1P F3(P-4357 X Lebanese  l o c a l )  X 4 2 50.00 

F3(H-208 X F-378)-1 
2670. - 2P 9 5 55 .55  I t  

2671. - 3P 14 1 7.14  I 

2672. - 4P 14 4 28.57 , I  

2673. - 5P 9 9 100.00 I 

2674.  - 6P 7 2 28.57 I 1  

2675.  - 7P 12  8 66 .66  I 1  

2676. - 8P F (P-4357 X Lebanese  l o c a l )  X - - - 
3 

F3(H-208 X F-3781-1 
2677.  - 9P , 1 0  2 20.00 

2678. - 1OP 5 1 20.00 I, 

2679.  -11P I, 2 0 0 .00  

2680. -12P 1 0 0 .00  I 1  

2681. -13P I, - - - 
2682. -14P 9 5 55 .55  11 

2683. - 15P I 1  9 4 44.44 

2684.  -16P 10 11 6 54.54 

2685. -17P 8 1 12.50 
2686. - 18P 11 8 3 37.50 

2687.  752817- 1P F3(P-4357 X Lebanese  l o c a l )  X 10  5 50.00 
F~ (H-208 X F-3781-2 

2688.  - 2P 1, 9 0 0 .00  

2689.  - 3P 11 6 3 50.00 

2690.  1, - - - 4P - 
2691. II - - - - 5P 
2692. - 6P I 1  1 1 100.00 

2693. - 7P *I 15  10  66 .66  

2694.  - 8P I 1  11 11 100.00 

2695.  75549-BP Bengal  gram X P-1081 16  6 37.50 
contd. 



JG-71 X WR-315 
JG-71 X PRR-1 
P-30 X WR-315 
P-30 X PRR-1 
P-36 X WR-315 
P-36 X PRR-1 
P-36 X NEC-249 
P-36 X P-3090 
P-36 X P-4306 
P-36 X JG-728 
P-36 X P-458 
P-36 X 56567 
P-36 X L-534 
P-36 X H-208 
P-36 X P-388 
P-36 X G-130 
P-36 X P-9623 
P-1013 X WR-315 
P-1363-1 X WR-315 
P-1013 X H-208 
IdR-315 X MP-34 
PRR-1 X P-726-2 
P-2974 X PRR-1 
PRR-1 X RS-11 
PRR-1 X P-1222 
PRR-1 X P-1100 
WR-315 X CPI-36071 
WR-315 X P-1265 
WR-315 X GL-651 
WR-315 X P-726-2 
WR-315 X P-2252 
P-2974 X WR-315 
WR-315 X P-1488 
WR-315 X RS-11 
WR-315 X P-1214 
WR-315 X Be t  Degan-302 
WR-315 X P-1100 
JG-62 X P-36 
P-36 X C-214 
P-2974 X P-36 
P-36 X Lebanese l o c a l  
P-36 X NEC-141 
P-36 X O f r a  
P-36 X NEC-139 
P-36 X NEC-108 

18.18 
22.22 
28.57 
50.00 
16.66 
12.50 
23-07 

0"OO 
13.33 

0.00 
37.50 
0.00 

12 .50  
0 .00 

25.00 
16.66 
50.00 

0.00 
50.00 

0.00 
25.00 
33.33 

0.00 
50.00 

- 
28.57 
50.00 
23.07 

0.00 
14 ,28  

0.00 
25.00 

0.00 
0 - 0 0  
0.00 
0.00 
0.00 
5.88 

13.33 
7.14 
7.14 
0.00 

10.00 
36.36 

0.00 
con td .  



1 2 3 4 5 

2742. 751679-BP NEC-802 X (P-1863 x p-3827) 9 1 11.11 
2743. 751907-BP (F-61 X WR-315)x(P-623 x K-1481) 7 0 0.00 
2744. 751909-BP (F-378 X Ayelet) X (K-4 x ~~-315)11 2 18.18 
2745. 752212-Bp F~[(L-~ X BEG-482) X F2(H-355 x 15 2 13.13 

F-496) GW-5/7 X JGC-11 
2746. 752226-BP F3[cp-1786 X Pb-7) X (G-130 X 13 4 30.76 

B-108) X NP-34 X GW-5/71 
2747. 752305-BP ~~[(850-3/27 X Chafa) X (G-130 x 12 1 8.33 

Fj(E-100 X NP-34) X (Radhey X 
L-550) ] 

2748. 752337-BP F3[(F-378 X E-100) X F3 (H-208 X 16 3 18.75 
Annigeri) X P-991-4 

2749. 752397-BP F4 (850-3/27 X E-100) X (NP-34 X 6 4 66.66 
GW-5/71 

2750. 752463-BP F4(H-208 X Radhey) X F4 (850-3/27 X5 0 0.00 
JG-221) 

2751. 752715-BP Annigeri X (NEC-141 X Annigeri) 3 0 0.00 
2752. 752760-BP F3(Annigeri X F-378) X 11 0 0.00 

F3(Rabat X F-3781-2 
2753. 752795-BP F3 (P-1387 X F-378) X F3 (H-208 X 10 0 0.00 

P-1630) -4 
2754. 752799-BP F3 (GW-5/7 X BEG-482) X 14 1 7.14 

F3 (H-208 X P-1630) -3 
2755. 782820-BP F3 (H-208 X T-3) X F3(F-461 X 13 1 7.69 

P-2974) -2 
2756. 752821-BP F4 (H-208 X H-355) X F4(JG-62 X 12 3 25.00 

Radhey ) 
2757. 752822-BP (T-108 X NEC-108) X (L-550 X 15 8 53.33 

H-208) 
2758. 7636-BP P-3090 X PRR-1 11 1 9.09 
2759. 7644-BP B-110 X (PRR-1 X P-5462) 13 3 23.07 
2760. 7646-BP H-208 X (NEC-79 X JM-466) 13 6 46.15 
2761. 7651-BP K-4 X (JG-71 X PRR-1) 2 0 0.00 
2762. 7658-BP G-130 X (P-1081 X P-2974) 8 4 50.00 

2763. 7670-BP NEC-1607 X (P-1363-1 X WR-315) 8 0 0.00 

2764. 7677-BP Giza X (P-1363 X WR-315) 10 2 20.00 

2765. 76108-BP Lebanese local X (P-36 X Giza) 11 3 27.27 
2766. 76105-BP NEC-1640 X (PRR-1 X P-1488) 10 1 10.00 

2767. 76110-BP Kaka X (P-30 X PRR-1) 11 1 9.09 

2768. 76129-BP (JG-71 X PG-72-01 X 12 2 16.66 

(PRR-~ x P-1265) 
2769. 7668-BP C-214 X (W~-315 X GL-651) 2 1 50.00 

2770. 75725-31P P-36 X L-532 8 2 25.00 

2771. 75725-32P 1 8  8 0 0.00 

2772. -33P ,I 5 1 20.00 
contd. 



1 2 3 4 5 

2773- 75725-34P P-36 X L-532 6 1 16-66 
2774. -35P 11 3 2 66-66 
2775- 75730-1%P P-36 X Giza 8 4 50.00 
2776. - 16P 9 9 100,OO , I  

2777.. -17P 5 5 100,OO I t  

2778. -18P 4 4 100.00 I t  

2779 75879-21P WR-315 X GL-651 10 10 100.00 
2780. -22P 13 13 100,OO Il 

2781. -23P 9 9 100.00 ,I 

2782, 751257-26P P-36 X NEC-141 12 12 100,OO 
2783. 751i58-40~ P-36 X Ofra 9 8 88 88 
2 784, -41P 1 7 5 71-42 
2785. -42P 10 5 50.00 I 1  

2 786. -43P 14 5 35.71 ,I 

2787. 751259-27P P-36 X NEC-139 9 6 66.66 
2788. -28P 8 3 37.50 I 1  

2 789. -29P - - - 11 

2790. 751675- 4P 12-071-05436 X (NEC-143 X 2 0 0-00 
Annigeri) 

2791. 751909-26~ tF-378 X Ayelet) X 4 i) 0.00 
(K-4 X WR-315) 

2792. -27P 3 0 0.00 I t  

2793. -28P 11 5 45.45 I t  

2794. -29P 12 8 66.66 , I  

2795. 752406-11P F4(JG-62 X JG-221) X 7 2 28.57 
(L-550 X P-1786) 

2796 752715-31P Annigeri X (NEC-141 X Annigeri) - - - 
2797, 752770-13P F (850-3/27 X GW-5/71 X - - - 

(3-458 x F~ (L-550 x ~ummachlli 
2798- -14P - - I t  - 
2799. -15P - I# - - 
2800, - 18P 3 1 33.33 ,I 

2801. 7646-26P H-208 X (NEC-79 X JM-466) - - - 
2802. -27P - I 1  - 
2803. -28P - I, - - 
2804. -29P - - I ,  - 
2805, - 30P - I t  - - 
2806. -31P - I 1  - - 
2807 -32P - I, - - 
2808. -33P - 11 - - 
2809. - 34P 8 ,  - - - 
2810, - 35P ,I - - - 
2811. -3 6P - I 1  - - 
2812. -37P 1 1 100.00 ,I 

2813. -38P I 1  - - - 
2814. -39P - I t  - - 

contd. 



- 
1 2 3 4 5 

2815. 7646-40P H-208 X (NEC-79 X m-466) - - - 
2816. -blp  # I  - - - 
2817. -42P 1 1 100.00 I1 

2818. -43P 1 1 100.00 11 

2819. 7651-31P K-4 (JG-7 X PRR-1) - - - 
2820 -32P 1 1 100.00 11 

2821. -33P - - - 11 

2822 e - 34P - - - I1 

2823 -35P - - - I, 

2824. -36P - - - I, 

2825. -37P - - - 1, 

2826- -38P - - - I 1  

2827. -39P - - - II  

2828. 76104-32P Lebanese l o c a l  X (P-36 X Giza) - - - 
2829. -33P 1 1 100.00 I, 

2830. -34P 5 2 40.00 II  

2831. -35P - - - ,I 

2832. -36P 4 3 75.00 0, 

2833, -37P - - - I t  

2834. -38P - - - II  

2835. -39P - - - $ 8  

2836. -4OP 2 0 0.00 I, 

2837. -41P - I, - - 
2838. -42P 2 2 100.00 I1 

2839. -4 3P ,I - - - 
2840. -44P 1 1 100.00 I, 

2841. -45P l l  - - - 
2842. -46P - - I t  - 
2843. -4 7P 2 0 0. GO 11 

2844. -48P 4 I! 2 50-00  

2845. -49P 1 1 100.00 I I  

2846. 76105-31P NEC-1640 X (PRR-1 X P-1488) - - - 
2847. -32P !I - - - 
2848. -33P I 1  - - - 
2849. -34P ,I 1 - - 
2850, -35P ,I - - - 
2851. -36P 

I t  - - - 
2852. -37P I1 - - - 

contd , 



S1. P a r t i c u l a r  No, of No* o f  P e r c e n t  
No. p l a n t s  w i l t e d  w i l t  

p l a n t s  
1 2 3 4 5 

F4 (Wi l t )  

1, 741196-1P-1P (G-130 X P-3090) 1 5  1 6.66 
2. 741$84-1P-1P (850-3/27 X WFWG-111) 18  1 3  72-22  
3. -1P-2P n . 15 15 100.00 
4. -2P-1P 11 1 8  18 100,OO 
5 -  741533-1P-1P (P-5409 X 850-3/27) 9 9 100eOO 
6. -2P-1P n 1 5  1 5  100.00 
7. -2P-2P II 1 8  12 66,66 
8. -3P-1P . 20 15 75.00 
9. -3P-2P 11 9 7 77.77 

10. - 3P- 3P 6 6 100.00 I1 

11, -3P-4P 11 19 19 100.00 
12 ,  -4P-1P 11 1 3  1 7.69 
13 ,  -4P-2P II 16 12 75.00 
14,  -4P- 3P 11 17 12 70.58 
15. -5P-1P 11 14 2 14.28 
16 ,  -5P-2P 11 1 5  1 0  66.66 
17. -5P-3P II 1 3  0 0.00 
18, -5P-4P 11 17 1 5 ,88  
19. 741560-1P-1P (P-1276 X 850-3/27) 18  1 0  55.55 
20, -2P-1P 11 11 10 90.90 
21, -2P-2P II 18  1 0  55.55 
22, -6P-1P 11 1 4  1 4  100.00 
23. 741568-1P-1P (850-3/27 X P-2774) 6 5 83.33 
24, -2P-1P 11 3 0 0 -  00 
25. -3P-1P n 16 0 0.00 
26. -3P-2P 11 17  2 11,76 
27 -3P-3P 11 3 0 0,OO 
28, -3P-4P n 4 1 25.00 
29, 741574-1P-1P (P-1106 X WR-315) 10 3 30.00 
30, -1P-2P a 12 3 25.00 
31, 741574-2P-1P II 5 0 0.00 
32, -2P-2P II 9 3 33.33 
33. 741579-1P-1P (850-3/27 X P-2003) 9 6 66,66 
34, -1P-2P n 14 6 42.85 
35, -1P-3P 11 1 3  7 53,84 
36 - -1P-4P 11 9 5 55,55 
37, 7522-1P-1P (850-3/27 X NEC-108) 1 0 0,OO 

contd 







- 
I 2 3 4 5 

131 75159-5P-3P (JG-62 X p-36) 9 6 6 6  66  
152 -6P-1P 7 7 100"  00  1, 

L33 -6P-2P 14  1 4  100,OO I 1  

-54 75169-1P-1P (T-3 X p-36) 12  1 0  8 3  33  
i S 5  -lP-2P 4 4 100,OO 11 

i 2 6  - 1P- 3P 4 4 100  . 00 11 

137 - ZP- 1P 11 11 i o c  00 I 1  

138 - 2P- 2P 5 5 100 -  OC I, 

1?9 - 3P- 1P 1 3  11 8 4  6 1  I 1  

!40 - 3P- 2P 12  6 50,OO I 1  

14 1 - 3P- 3P 1 5  7 46* 66  ,I 

142 75171-1P-1P (NEC-1572 X P-361 1 6  1 2  75,OO 
143 - lP -  2P 9 9 100 -  00 11 

144 ?5239-6P-lP .Ceylon-2 X G-130) X 1 3  9 69  23 
(NEC-1077 X P-3090) 

145 -6P- 2P 5 2 40  00 It 

146 -6P- 3P 9 6 6 6  66  I 1  

147 -9P-1P 4 2 5 0 7  00  I f  

!4P -lOP-1P 6 6 100  00  I, 

!49 -11P-1P 1 3  6 46  1 5  I, 

150 75251-1P-1P 'NEC-249 X NEC-1081 X 3 3 100  0 0  
(850-3/27 X WWG-111) 

1 5 1  - 1P- 2P 1 2  7 58  33  ,I 

152 -2P-1P 1 4  1 0  7 1 , 4 2  I, 

15 3 - 2P- 2P 1 0  8 80,OO 11 

154 - 3P- 1P 13  5 38 .46  I, 

155 -3P-2P 7 7 42  8 5  ,I 

156 -3P-3P 3 2 6 6  6f' 9 8  

15' 75266-2P-1P 'NEC-1639 X NEC-1604) X 12  8 66  6 6  
iF-61 X P-10) 

! 58 -6P-iP 1 6  11  6 8  '5 " 
159 -7P-lP 14  6 4 2  8 5  I, 

160 -7P-2P 1 6  1 6  100  00  I, 

161 -7P-3P 10  1 0  100  00 u 

16i  75278-1P-1P (NEC-249 X NEC-1639) X 1 0  1 1 0  00  
(Chafa X P-472! 

163 
- 

-1P-2P n 1 1 4 - 2 8  
164 - 1P- 3P 4 2 50 OC 11 

165. -7P-1P 1 5  1 0  6 6 - 6 6  11 

166 - 7 ~ - Z P  1 6  1 6  1 0 0  00  ,I 

167 -7P-3P 1 5  15  100,OO I, 

168 -7P-4P 8 5 62 50  I t  

169 -7P-5P 8 5 62 50  I 1  

170 75286-2P-1P (NEC-1604 X P-4931 X 4 2 50  00  
(850-3/27 X NEC-249) 

- ^ - & A  



(NEC-1604 X P-493) X 10 
(850-3/27 X NEC-249) 

I1 8 
(NEC-1639 X L-550) X 11 
JG-62 
(P-99 X NEC-108) X 5 
Radhey 

I1 8 
II 9 
I1 15 
I1 15 
!I 13 
I1 12 
It 18 
It 18 
11 6 
II 10 
II 18 
II 9 
I1 14 
II 9 
I1 11 
II 5 
II 9 
II 7 
II 13 
It 11 
I1 16 
II 17 
I t  7 
It 4 
I l  9 
U 8 
I1 13 

(JG-39 X P-240) X 2 0 
WR-315 

I t  12 
II 8 
II 10 

(12-071-05132 X P-36) 11 
U 12 

(P-36 X NEC-249) 7 
I 8 
I t  6 

12 100.00 
8 100 .. 00 
10 100~00 
11 100 .. 00 
12 100 * 00 
7 100.00 
8 100, 00 
6 100. 00 

contd a 





(P-1100 X m-315) 7 
11 5 
I 1  14 
18 13 
I 1  8 
I 1  10 

(NEC-1639 X NEC-249) 7 
(NEC-1639 X NEC-1640) 5 

I 1  3 
n 17 
II 17 

(12-071-05132 X G-13) X 7 
(NEC-148 X K-567) 
(L-550 X P-99) X 9 
(12-071-05132 X G-130) 
(P-5409 X 850-3/27) X 4 
(B-110 X NEC-139) 

I t  7 
II 18 
I t  16 
I4 12 
I 1  7 
I 1  13 
I 1  5 
I 1  4 

(NEC-240 X NEC-1639) X 5 
(NEC-1572 X F-370) 

)I 9 
I( 6 

F2(~G-34 X P-4357) X 12 
F2(L-550 X WR-3151-1 

I 1  4 
I 1  13 
II 4 

F3(850-3/27 X Chafa) X 4 
JG-62) -2 X F3 (P-9623 X 
P-3111) -2 

I 1  9 

F3 (850-3/27 X BG-1) X 18 
K-4)-1 X F3(F-404 X 
L-550) X GW-5/7)-1 

U 14 
n 10 
U - 
0 1 
11 2 

85,71 
10,oo - 
100,oo 
100" 00 
contd .. 



752296-4P-2P F3(850-3/27 X BG-1) X K-4) -1 8 
F3 (F-404 X L-550) X GW-5/7) -1 

-5P-1P 
11 6 

-5P-2P II 1 0  
-5P-3P 11 2 
-6P-1P 0 0  1 0  
-7P-I9 I, 4 
-7P-2P I t  4 
-7P-3P ,I 7 
-8P-LP 1 1 
-8P-2P II 3 

752301-3P-1P F3 (Gw-5/7 X P-979) -2 x 2 
F 3  (850-3/27 X Chaf a)  -2 

-3P-1P F3 (850-3/27 X Chafa)  X G-130) -2 - 
F3 (E-100 X NP-34) X (Radhey X 
L-550) -2  

-3P-2P ,I 1 5  
-3P-3P 1 9  1 4  

752303-4P-1P I t  7 
752304-1P-1P F3 (850-3/27XChaf a )  XG-130) -3 4 

F3 (E-100 X NP-34) X 
(Radhey X L-550) 

-lP-2P ,I 11 
-lP-3P 11 

752424-4P-1P F4(JG-62 X F-496) X F4 (850- 7 
3/27 X Radhey) 

- 5P- 1P I, 9 
752424-6P-1P F4(JG-62 X F-496) X 12  

F4  (850-3/27 X Radhey) 
-7P-1P ,, 1 6  
-7P-2P 1, 1 8  

752427-1P-lP (JG-62 X L-2) X (850-3/27 X 1 4  
~ n n i g e r i )  

-lP-2P 11 1 
741533-2P-BP (P-5409 X 850-3/27) 6 

-3P-BP I 1  1 8  

- 4P -BP u s  19 

-5P-BP II 8 

741568-3P-BP (850-3/27 X P-2774) 5 
741574-1P-BP (P-1106 X WR-315) 5 

-2p-Bp (P-1106 X WR-315 8 
741579-1P-BP (850-3/27 X P-2003) 11 

7547-1p-BP (G-130 X WR-315) 1 0  
-2P-BP t t  1 7  

7548-2p-BP (C-235 X WR-315 18  
- 3P -BP II 9 

7552-3p-BP (K-4 X WR-315) 6 



1 2 3 4 5 

j31 7555-3P-BP (B-108 X WR-315) 2 2 100.00 
332 -6P-BP 6 3 50.00 11 

333 75106-2P-BP (P-1863 X WWG-111) 9 6 66.66 
334 75159-4P-~p (JG-62 X P-36) 12 8 66.66 
335 75278-1P-BP (NEC-249 X NEC-1639) X 7 3 42.85 

[Chafa X P-472) 
336 -7P-BP 4 3 75-00 a 

337 75419-2P-BP IP-99 X NEC-108) X Radhey 1 1 100,OO 
3 8  75419-5P-BP n 6 2 33-33 
339 -7P-BP 7 4 57-14 Il 

340 -EP-BP 3 1 33.33 n 

341 -9P-BP 16 12 75.00 I1 

34 i  -11P-BP 17 8 4 7 - 0 5  n 

343 75463-1P-BP (JG-39 X P-240) X WR-315 11 10 90.90 
344, 75723-6P-BP (P-36 X K-1480) 2 1 50 00 
345 75725-1P-BP (P-36 X L-534) 10 10 100 00 
346 -2P-BP 2 2 100.00 1( 

347 75730-3P-BP (P-36 X Glza)  9 9 100.00 
348 75733-1P-BP (P-1013 X WR-315) 11 11 100,OO 
349 -2P-BP 1 5  15 100,OO II 

350 75853-5P-BP (12-071-05193 X P-1265) 12 7 5 8 3 3  
351 75866-1P-BP (PRR-1 X P-1265) 9 6 66 66 
352 -2P-BP 6 4 66-66  n 

j53 75889-2P-BP (P-110 X WR-315) 17 4 23 .52  
354- 752296-7P-BP F3 (850-3/27 X Chafa) X K-4)-1 X 14 6 42.85 

F (F-404 X L-550) X GW-5/7)-1 
3 55 7552-2P-2P I& 4 X WR-315) - - - 
356 - 2P- 3P II - - - 
3 5' - 3P- 3P II - - - 
358 75171-1P-3P INEC-1572 X P-361 2 2 100 00 
359 -1P-4P 1 1 100 00 I) 

360 - 1P- 5P 1 1 100cOO U 

361 75724-1P-3P (P-36 X K-1481) - - - 
362 75730-1P-2P iP-36 X Giza) 7 7 100,OO 
363 752296-1P-4P F (850-3/27 X BG-1) X K-41-1 X - - - 

F3 (F-404 X L-550) X GW-5/7)-1 
364 -2P-3P I t  - - - 
365 -2P-4P 1 1 100 00 I t  

366 - 2P- 5P II - - - 
367 -4P-2P 1 0 0 -  00 II - 6e -4P-4P I! - - - 
369 -6P-2P I1  - - - 
370 -6P-3P I1  - - - 
3 7 1 -6P-4P I1 - - - 
372 -7P-4P # I  - - - 
37 3 -7P-5P 3 2 66 66 11 

374 - 8P- 3P 
II - - - 

37 5. -8P-4P 3 2 66.66 I1  

contd 



1 2 3 4 5 

376. 752296-8P-5P F3(850-3/27 X BG-1) X K-4)-1 X - - - 
F3 (F-404 X L-550) X GW-5/7) -1 

377. 752303-4P-2p F3(850-3/27 X Chafa) X G-1301-2 X 6 6 100.00 
F3(E-100 X NP-34) X (Radhey X 
L-550) -2 

378. -4P-3P II 4 4 100.00 
379. -4P-4P n 3 3 100.00 
380. -4P-5P II 4 4 100.00 
381. -4P-6P I t  5 5 100.00 
382. 752303-4P-7P II - - - 
383. -4P-8P II 2 2 100.00 
384. -4P-9P 11 - - - 
Bulk - 
385. 752296-6P-BP F3(850-3/27 X BG-1) X K-41-1 X - - - 

F3 (F-404 X L-550) X GW-5/7)-1 





1 2 3 4 5 
66. 74380-2H-1P-1P F2 (850-3/27 X H-355) X 1 6  1 6  100.00 

F2(JG-62 X BR-70) 
67. -2H-1P-2P II  1 6  1 6  100.00 
68. -2H-1P-3P 11 16  1 6  100.00 
69. 74381-1H-lP-lP F2 (850-3/27 x NO. 56) x 17 17 100.00 

F2(G-130 X P-5384) 
70. -1H-1P-2P n 17 17 100.00 
71. 74392-2P-lP-lP F2 (p-1786 X C-214) x 12 12 100.00 

F2 (Ceylon-2 x L-550) 
72. -3P-1P-1P 16 1 6  100.00 11 

73. -3P-1P-2P II 18 18  100.00 
74. -3P-lP-3P It 7 7 100.00 
75. -4P-1P-1P 3 3 100.00 I1 

76. -4P-1P-2P 11 3 3 100.00 
77. -5H-1P-1P I I  11 11 100.00 
78. -5P-1P-2P 11 10  1 0  100.00 
79. 74395-4H-lP-lP P-3111 X F2(850-3/27 X RS-11) 1 6  1 6  100.00 
80. -4H-1P-2P II 15  1 5  100.00 
81. 74408-3H-1P-1P F2 (850-3/27 X JG-221) X 17 17 100.00 

F2(H-208 X JG-24) 
82. -3H-1P-2P 1 5  1 5  100.00 It 

83.  -3H-1P-3P 14 1 4  100.00 I l  

84.  -3H-1P-4P 1 8  18 100.00 11 

85. 74412-1P-1P-2P (850-3/27 X Radhey) X 13  1 3  100.00 
(H-208 X F-378) 

86. -3P-1P-1P 19 1 9  100.00 I, 

87. -3P-1P-2P 1 5  1 5  100,OO It 

88. -4P-1P-1P 1 8  18  100.00 11 

89. -1OP-1P-1P 12 12 100.00 I 1  

90. -1OP-1P-2p 12 12 100.00 11 

91. -lOP-1P-3P 14 14 100.00 11 

92. -lOP-1P-4P 14 14 100.00 11 

93. 74428-4P-1P-1P (850-3/27 X JG-221) X P-36 17 17 100.00 
94. -4P-1P-2P 16 1 6  100.00 I1 

95. -4P-1P-3P 9 6 66.66 It 

96. -4P-1P-4P 10 7 70,OO ,I 

97. -7P-1P-1P 1 3  13  100.00 I, 

98. -7P-1P-2P It 1 0  10 100.00 

99, -7P-1P-3P 1 4  11 78.57 II 

100.  74432-llP-1P-1P (850-3/27 X G-543) X 17 17 100.00 
(H-208 X EC-12409) 

101. 7 4 4 4 1 - 1 ~ - 1 P - 1 ~  (JG-62 X Radhey) X 8 8 100,OO 
(H-208 X F-378) 

102. I, 8 8 100.00 

103. -3P-1P-2P II 1 0  1 0  100.00 

104. -3P-1P-3P 5 5 100.00 I1 

105. -3P-1P-4P I1 4 4 100.00 
contd .  



1 2 3 4 5 

PO6 74441-3P-1P-5P (JG-62 X Radhey) X 9 9 100,OO 
(H-208 X F-378) 

10 7 -2OP-1P- 1P II 3 3 1 0 0 ~ 0 0  
108 ,  -1OP-1P-2P II 5 5 1 0 0  00 
109 ,  74451-8H-1P-iP F2  (850-3/27 X N-59) X - - - 

F2(H-208 X F-378) 
110  -8H-1P-2P II 2 1 5 0 * 0 0  
lllr -8H-lP-3P 11 2 1 50,OO 
1 1 2  74454-6H-1P-1P (850-3/27 X JG-62) X L-550 2 1 5 0 . 0 0  
113,  -6H-1P-PP P 3 2 6 6 n 6 6  
114 ,  -6H-1P-3P n 2 2 100oOO 
115 -13P- 1P-1P II - - - 
116 ,  -13P-1P-2P 11 - - - 
1 1 7 "  -15P-1P-1P I 1  - - - 
118 ,  -2OP-1P-1P 11 - - - 
119.  -2OP-1P-2P II 4 2 5 0  00 
120  74462-3H-1P-1P F2(RS-11 X P-1786) X - - - 

F2 "-550 X P-66) 
' 2 1 ,  -5H-1P-1P II 4 4 1 0 0 0 0  
122 -5H-1P-2P II 1 1 100.00  
1 2 3  -1 1H-1P-1P II 6 6 100rOO 
124 -11H-1P-2P II 3 3 1 0 0 0 0  
125 -11H-ZP-1P II - - - 
126 -11H-2P-2P PI  3 3 1 0 0  0 0  
127  -16H-1P-1P II - - - 
128 -  74465-1P-lp-1P '850-3/27 X RS-11) X P-4779 - - - 
129 ,  -1P-1P-2P 11 - - - 
1 3 0 <  '4469-2P-1P-1P F2  IT-3 X G-24) X - - - 

F2(H-355 X BB-70) 
131 -2P-19-?P II - - - 
1 3 2 "  -2P- 1P-3P 81 - - - 
1 3 3  -4H- 1P-1P II - - - 
134 -4H-1P-2P II - - - 
1 3 5  -4H-1P-3P II - - - 
136  -4H- 1P-4P n - - - 
137  -6H-1P-1P II 1 0 0 00  
138  -6H-YP-2P II - - - 
1 3 9 *  -6H- 1 P-3P II - - - 
140 .  -6H-1P- 4P II - - - 
1 4 1  -6H-2P- 1P n - - - 
142 -6H-2P-iP n - - - 
143.  -6H-2P-3P 11 - - - 
1 4 4 *  -6H- 2P-4P II - - - 
145 .  -7P-1P-1P II - - - 
14 6 -7P-1P-2P 11 - - - 
147 - 7 ~ - 1 ~ - 3 ~  #I - - - 

contd. 



1 2 3 4 5 
148. 74469-7P-lP-4P F2(T-3 X G-24) x - - - 

F2 (H-355 X BR-70) 
149. 74481-4P-lP-lP (JG-62 x F-378) x - - 

(850-3/27 X Radhey) 
150. -4P-1P-2P 11 7 
151. -8P-1P-1P 

7 100.00 
I 1  

7 
152. 

7 100.00 
-8P-1P-2P 11 3 3 100.00 

153. -8P-1P-3P II 2 1 50.00 
154. 74483-6P-1P-1P (JG-62 X F-378) * 1 1 100.00 

(850-3/27 X Anniger i )  
155. 74485-1P-1P-1P (H-208 X B-110) X 5 5 100.00 

(850-3/27 X Anniger i )  
156. -1P-1P-2P II - - - 
157. -1P-1P-3P 13 1 1 100.00 
158. -1P-1P-4P II 2 2 100.00 
159. -1P-1P-5P II 7 7 100.00 
160. -6P-lP-lP 18 - - - 
161. -6P-1P-2P I, 4 4 100.00 
162. -6P-1P-3P 11 3 3 100.00 
163. 74487-2H-1P-1P (850-3/27 X USA-613) X P-2003 2 2 100.00 
164. 74495-4P-1P-1P (H-208 X Radhey) X 2 2 100.00 

(JG-62 X Anniger i )  
165. -4P-1P-2P II 2 2 100.00 
166. 74498-4P-1P-1P (JG-62 X 850-3/27) X - - - 

(L-550 X H-208) 
167. -4P-1P-2P 11 3 3 100.00 
168. -8P-1P-1P II - - - 
169. -8P-1P-2P II - - - 
170. -8P-1P-3P II - - - 
171. -8P-1P-4P II - - - 
172. -1OP-1P-1P II 3 3 100.00 
173. -1OP-1P-2P II - - - 
174. -12P-1P-1P - - - I t  

175. -12P-1P-2P 1 1 100.00 II 

176. -12P-1P-3P - - - I 1  

177. -12P-1P-4P - - - $1 

178. -13P-1P-1P 2 2 100.00 U 

179. -13P-1P-2P 2 2 100.00 I t  

180. -13P-1P-3P 1 1 100.00 I 1  

181, -13P-1P-4P 1 1 100.00 I 1  

182. 74501-2P-1P-1P (G-130 X P-5384) X 1 1 100.00 
(850-3/27 X USA-613) 

183. -2P-1P-2P 3 2 66.66 n 

184. -2P-1P-3P 2 2 100.00 I 1  

185, 74502-1H-1~-1~  F, (850-3/27 X  haf fa) X 4 4 100.00 

contd . 

177 



1 2 3 4 5 

186. 74502-1H-1P-2P F2(850-3/27 X Chafa) X 6 6 100,OO 
F2 (JG-62 X T-3) 

187,  -1H- 1P- 3P II 1 5  1 5  100,OO 
188.  -1H-1P-4P II 5 5 100,OO 
189. -1H-1P-5P II 2 2 1 0 0  00 
190. -1H-2P-1P II 5 5 100,OO 
191. -1H-2P-2P II 5 5 100,OO 
192. -1H-2P-3P n 3 3 100,OO 
193. -1H-2P-4P II 8 8 100,OO 
194. 74505-2H-1~-lp (H-208 X N0.40) X 5 5 100 00  

(850-3/27 X BG-1) 
195. -2H-1P-2P II 8 8 100,OO 
196.  -2H-1P-3P II 6 6 100  00 
197. -4P-1P-1P II  4 4 100  00 
198. -5P-1P-1P 11 1 2  1 2  100,OO 
199. -7H-1P-1P II 2 2 100,OO 
200. 74507-1H-1P-1P (F-61 X 850-3/27) X Pant-110 7 7 100,OO 
201. -1H-1P-2P II 8 8 100,OO 
202. -1H-1P-3P II 2 2 100 00 
203. -1H-1P-4P II 2 2 100.00  
204. -4P-1P-1P 11 2 2 1 0 0 - 0 0  
205. 74511-7~-1P- lP  (P-1786 X C-214) X - - - 

(USA-613 X L-550) 
206. -7P-1P-2P II 3 3 100,OO 
207. -7P-1P-3P I I  c; 5 100,OO 
208. 74512-2P-1P-1P (H-208 X F-404) X 1 1 100.00 

(G-130 X P-4779) 
209. 74513-3P-1P-1P 11 - - - 
210. -3P-1P-2P I1 1 0 0 , o o  
211. -3P-1P-3P I I  1 1 1 0 0 , o o  
212. 74518-1P-1P-1P (G-130 X P-5409) X 2 2 100,OO 

(Radhey X L-550) 
213. -1P-1P-2P II  5 5 100,OO 
214,  -1P-1P-3P II 2 2 1 0 0 ~ 0 0  
215. -4P-1P-1P II  5 5 100.00  
216. -4P-1P-2P II 9 9 100,OO 
217. -5P-1P-1P II - - - 
218. -5H-1P-1P II 2 2 100,OO 
219. -5H-1P-2P - - It - 
220. -6P-1P-1P n 2 2 100  00 
221, -6P-1P-2P II 2 2 100  , G O  
222. -6P-1P-3P II 3 3 100,OO 
223, -6P-1P-4P II 7 5 71.42 
224, -8P-1P-1P a t  - - - 
225- -8P-1P-2P II 1 1 100,OO 
226. -8P-1P-3P II  7 4 57.14 

contd, 
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227, 74518-9P-1P-1P (G-130 X P-5409) x 3 3 100.00 
(Radhey X L-550) 

228. -10H-1P-1P *I 4 4 100.00 
229. -10H-1P-2P II 3 3 100.00 
230. -10H-1P-3P II 2 2 100.00 
231. -10H-1P-4P II 4 4 100,OO 
232. 74523-1H-1P-1P F2 (P-1786 X L-550) X 3 2 66,66 

F2@-378 X Chafa) 
233. -1H-IP-2P 11 2 1 50.00 
234, -2H-1P-1P 11 4 4 100.00 
235. -2H-2P-1P II 5 5 100.00 
236. -2H-2P-2P 11 - - - 
237. -2H-2P-3P II 1 1 100.00 
238. -2H-2P-4P II 5 5 100.00 
239, -2H-2P-5P II 10 1 0  100.00 
240, -4H- 1P-1P 11 10 10 100.00 
241. -4H-1P-2P st 9 9 100.00 
242, -4H-1P-3P 7 7 100.00 I, 

243. -4H-2P-1P :I 4 4 100.00 
244. -4H-2P-2P 11 9 9 100.00 
245. 74524-2P-1P-1P (850-3/27 X GW-5/7) X 9 8 88.88 

(H-208 X Annigeri)  
246. -2P-1P-2P 3 2 66.66 I, 

247. -2P-1P-3P 6 6 100.00 I 1  

248. -2P-1P-4P 6 4 66-66  I 1  

249. -3P-1P-1P 2 0 0.00 I 1  

250, -3P-1P-2P 4 2 50.00 11 

251, -3P-1P-3P- 2 0 0,OO 11 

252. -3P-1P-4P 1 0 0.00 I 1  

253, 74527-4P-1P-1P (G-130 X B-108) X 12 3 25,OO 
(No. 34 X GW-5/7) 

254. -4P-1P-2P 12 6 50.00 !I 

255, -4P-1P-3P 15 7 46,66 I 1  

256. -4P-1P-4P 6 5 63-33  I1 

257. 74528-8P-1P-1P (850-3/27 X N-56) X 18  1 8  100.00 
(G-130 X Chafa) 

258, 74529-3P-1P-1P ,I - - - 
259. -3P-1P-2P II - - - 
260. -3P-1P-3P II - - - 
261, -4P-1P-1P 10 1 0  100.00 I 1  

262, -4P-1P-2P 6 6 1 0 0 ~ 0 0  I t  

263. 74531-2P-LP-1P (850-3/27 X B-110) X P-3172 10 1 0  100.00 
264, -2P-1P-2P II 4 4 100.00 

265. -2P-1P-3P 7 7 100,OO I, 

266" 74536-2P-1P-1P (G-130 X P-5409) X - - - 
iL-550 X BG-1) 
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74536-2P-1P-2P (G-130 X P-5409) X 
(L-550 X BG-1) 

-2P-1P-3P II 

-4P-1P-1P I1  

74536-4P-1P-2P 11 

-6P-1P-1P II 

-6P-1P-2P II 

-6P-1P-3P II 

74540-10H-1P-1P F2 (850-3/27 X T-3) X 
F2(JG-62 X BEG-482) 

-10H-1P-2P n 

-10H-1P-3P 11 

- 10H-1P-4P II 

-14H-1P-1P II 

-17H-1P-1P II 

-21P-1P-1P I1 

-21P-1P-2P II 

-21P-1P-3P I1 

-21P-1P-4P I1 

-21P-1P-5P 11 

-22H-1P-1P II 

-22H-1P-2P 11 

-22H-1P-3P II 

-22H-1P-4P 11 

-22H-1P-5P II 

-22H-1P-6P 11 

-23H-1P-1P II 

-25H-1P-1P II 

-25H-1P-2P 11 

-25H-1P-3P II 

-25H-1P-4P II 

-25H-1P-5P II 

-25H-2P-1P II 

-25H-2P-2P I t  

-25H-2P-3P II 

-25H-2P-4P ,I 
-25H-2P-5P II 

-27H-1P-1P II 

-27H-1P-2P II 

-27H-1P-3P II 

74589-2H-1P-1P (Pant-102 X BR-70) x 
(RS-11 X Ahmedabad-52 1 

-2H-lP-2P 11 

74590-3P-1P-1P 11 

-3P-lP-2P 11 

74591-6P-lP-lP (Radhey X 850-3/27) x 



-3P-1P-2P n 

-5H-1P-1P t t  

-5H-1P-2P II 

-5H-1P-3P n 

-6P-1P-1P tl 

-6P-lP-2P I, 

-6P-1P-3P II 

74594-4H-lP-lP (G-130 X K-4) X ( R S - 1 1  
-6H-1P-1P II 

-23H-1P-1P 11 

-23H-1P-2P II 

74597-9H-1P-1P (550-3/27 X L-345) X 
(H-208 X BR-70) 

-9H-1P-2P II 

-9H-1P-3P 11 

-10H-1P-1P II 

-10H-1P-2P 11 

-10H-1P-3P II 

74599-4P-1P-1P (850-3/27 X RS-11) X 
(L-2 X BEG-482) 

-4P-1P-2P I1  

74602-3P-1P-1P (RS-11 X L-550) X 
(BR-70 X G-130) 

A n n l g e r i  ( F i l l e r )  
74602-3P-1P-2P (RS-11 X L-550) X 

(BR-70 X G-130) 
-3P-1P-3P 11 

-3P-1P-4P I t  

-4H-1P-1P II 

-4H-1P-2P II 

-4H-1P-3P I1  

-6P-1P-1P I, 

-6P-1P-2P II 

-7P-1P-1P I1  

74604-3P-1P-1P (850-3/27 X USA-613) X 
(JG-221 X BEG-482) 

74606-5P-1P-lP (G-130 X JG-221) X 
(E-100 X H-355) 

-5P-1P-2P 11 

-5P-1P-3P I t  





-1H-1P-3P II 

-1H-1P-4P II 

74614-9H-1P-1P (850-3/27 x BG-1) x 
(JG-62 X Chaf a )  

-9H-1P-2P n 

-9H-1P-3P II 

74662-3H-1P-1P (850-3/27 X C-235) x 
(B-110 X L-550) 

-3H-1P-2P st 

74627-1P-1P-1P (F-378 X P-3090) X 

(Radhey X G-130) 
-2P-1P-2P I 1  

-2P-1P-3P I 1  

-2H-1P-1P 11 

-2H-1P-2P II 

-2H-1P-3P II 

-2H-1P-4P 11 

-2H-1P-5P II 

74627-6H-1P-1P 11 

-6H-1P-2P II 

-7P-1P-1P I 1  

-8P-1P-1P 11 

-8P-1P-2P II 

-8P-1P-3P I t  

74632-1H-1P-1P (H-355 X BEG-482) X 
(JG-62 X P-1387) 

-3P-1P-1P I 1  

-5P-1P-1P I 1  

-5P-1P-2P II 

74638-3H-I.P-lP F2  (USA-613 X P-1137) X 
F2 (G-130 X F-61) 

-3H-1P-2P 11 

-3H-1P-3P II 

-3H-1P-4P I, 

74644-1H-1P-1P (P-99 X G-130) X 
(Chafa X ~ a b a t )  

-lH-1P-2P 11 

- l H -  1P- 3P 11 

74651-7H-1P-1P (Pant-102 X SP-405) X 
(Radhey X C-235) 

-11P-1P-1P I t  

-11P-1P-2P 11 

-11P-1P-3P I 1  

-12P-1P-1P I 1  
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429. 74652-1P-1P-1P (P-502 X G-130) X 3 1 33.33 
(C-156 X P-2940) 

430. -9P-1P-1P 8 4 50,OO n 

431. -9P-1P-2P II 6 5 83,33 
432. 74660-58-1P-1P (Annigeri X H-208) X 1 1 100,OO 

(850-3/27 X C-235) 
433. -5H-1P-2P II 1 3  1 3  100.00 
434. -5H-1P-3P II 12 12 100.00 
435. -5H-1P-4P II 11 11 100,OO 
436. - 9H- 1P- 1P 5 5 100.00 I t  

437. -9H-1P-2P II 9 9 100,OO 
438. -9H-1P-3P II 5 4 80.00 
439. -9H-1P-4P II 8 6 75-00 
440. -16P-1P-1P II 9 9 100.. 00 
441. 74663-2H-1P-1P (JG-62 X C-235) X 3 3 100.00 

(850-3/27 X BG-1)  
442. -2H-1P-2P 11 7 7 100,OO 
443. -2H-2P-1P II 2 2 100.00 
444. -2H-2P-2P II 10 10 100,OO 
445. -2H-2P-3P II 12 12 100,OO 
446. -4P-1P-1P II 9 9 100.00 
447. -4P-1P-2P I1  11 11 100.00 
448. -4P-1P-3P 11 11 11 100,OO 
449. 74668-5P-1P-1P (850-3/27 X. USA-613 ) X 12 12 1 0 0 ~ 0 0  

(GW-517 X BEG-482) 
450. 74669-3P-1P-1P (L-550 X K-4) X 7 3 42 ,85  

(850-3/27 X H-208) 
451. -3P-1P-2P n 3 1 33,33 
452. -3P-1P-3P 4 4 100,OO I1  

453, -4P-1P-1P II 3 2 66-66 
454. 74711-1H-1P-1P (C-235 X (G-130 X F-61) 6 6 1 0 0 ~ 0 0  
455. -1H-1P-2P II 11 11 100.00 
456. 74729-2P-1P-1P (H-355 X 850-3/27) X NEC-240) 1 6  3 18 ,75  
457. -2P-1P-2P II 1 5  1 6 - 6 6  
458. -2P-1P-3P II 1 8  7 38.88 
459. -2P-1P-4P I1  12 0 0,OO 
460. 74752-3H-1P-1P P-472 X (G-130 X K-4) 1 2  12 100.00 
461. -3H-1P-2P II 4 4 100 00 
462, -4H-1P-1P II 5 5 100,OO 
463 -6H-1P-1P 11 11 100.00 11 

464. -6H-1P-2P n 6 6 100.00 
465. 74759-1P-1P-1P (Radhey X BEG-482) X F-61 7 4 57,14 
466, -1P-1P-2P II 7 4 57,14 
467, -1P-1P-3P II 1 3  5 38.,46 
468. -17H-lP-lP 1 4  14 100,OO ,I 

469. -17H-lP-2P II 8 8 100,OO 
contd. 
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II 

I, 

Annigeri ( F ~ l l a x )  
{L-550 X K-468) X 
(P-1786 X C-214j 

II 

(P-1786 X C-214) X 
(F-496 x L-55oj 

I,  

I! 

I t  

contd. 
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558. 74361-1P-1P-BP IH-355 x ~ p - 7 0 )  x 7 7 100.00 
[L-550 X USA-613) 

559. -4P-1P-BP II 2 2 100.00 
560. -5P-1P-BP II 6 6 100.00 
561. -7P-1P-BP II 3 3 100.00 
562. -8P-1P-BP II 8 8 100.00 
563. 74362-1P-1P-BP (P-1786 X C-214) X - - - 

(K-4 X L-144) 
564. -2P-1P-BP II 5 5 100.00 
565. 74371-28-1P-BP (850-3/27 X BEG-482) X - - - 

(JG-62 X JG-221) 
566. 74374-2P-1P-BP (G-130 X P-4250) X 1 1 100.00 

(Radhey X L-550) 
567. 74378-6H-1P-BP F2 (G-130 X P-4250-1) X - - - 

F2 (Radhey X L-550) 
568. 74380-2H-1P-BP F2 (850-3/27 X H-355) X - - - 

F2 [JG-62 X BR-70) 
569. 74381-1H-1P-BP F2,850-3/27 X N0.56) X 4 4 100.00 

F2 ((2-130 X P-5384) 
570. 74392-3P-1P-BP F2(P-1786 X C-214) X 3 3 100.00 

F2 (Ceylon-2 X L-550) 
571, -4P-1P-BP - - - I1 

572, - 5H- 1P-BP 4 4 100.00 II 

573. 74408-3H-1P-BP F2 (850-3/27 X JG-221) - - - 
F2 (H-208 X JG-24) 

574. 74412-10-1P-BP F2(850-3/27 X Radhey) X 2 2 100.00 
(H-208 X F-378) 

575. 74428-4P-1P-BP (850-3/27 X JG-221) X P-36 1 1 100.00 
576. -7P-1P-BP 1 0 0.00 I, 

577. 74441-3P-1P-BP (JG-62 X  adh hey) X - - - 
(H-208 X F-378) 

578. -10P-1P-BP I1 - - - 
579. 74451-8H-1P-BP F2(850-3/27 X N-59) X 1 1 100.00 

F (H-208 X F-378) 
580, 74454-6H-1P-BP ($50-3/27 X JG-221) X L-550 1 1 100.00 
581, -20P-1P-BP I, - - - 
582. 74462-5H-1P-BP F2 (FS-11 X P-1756) X 1 1 100.00 

F~ (L-550 X CP-66) 
583. -11H-1P-BP II 1 1 100.00 

584. -11H-2P-BP I1 - - - 
585. -16H-1P-BP II - - - 
586. 74465-1P-1P-BP (850-3/27 X RS-11) X P-4779 3 3 100.00 
587. 74469-2P-1P-BP F2 iT-3 X G-24) X - - - 

F,(H-355 X BR-70) 
L 

588. -4H-1P-BP II - - - 
contd. 



74469-6H-1P-BP F2(T-3  X G-24) X 
F2  (H-355 X BR-70) 

-6H-2P-BP II 

-7H-1P-BP 11 

74481-8P-1P-BP (JG-62 X F-378) X 
(850-3/27 X Radhey) 

74483-6P-1P-BP (JG-62 X F-378) X 
(850-3/27 X A n n i g e r ~ )  

74485-1P-1P-BP (H-208 X B-110) X 
(850-3/27 X Annlgeri) 

-6P-1P-BP I 1  

74487-2H-1P-BP (850-3/27 X USA-613) X P-2003 
74498-8P-1P-BP (JG-62 X 850-3/27) X 

(L-550 X H-208) 
-10P-1P-BP I, 

-12P-1P-BP I8 

-13P-1P-BP I 1  

74499-2P-1P-BP (H-59 X L-550) X 
(G-190 X P-47791 

74501-2P-1P-BP (G-130 X P-538) X 
(850-3/27 X USA-613) 

74502-1H-1P-BP F2  (850-3/27 X Chaf a )  X 
F2  (JG-62 X T-31 

-1H-2P-BP I 1  

74505-2H-1P-BP (H-208 X No-40)  X 
(850-3/27 X BG-1) 

74505-5P-1P-BP tt 

-7H-1P-BP I 1  

-9P-1P-BP II 

74507-1H-1P-BP (F-61 X 850-3/27) X Pant -110  
74511-7P-1P-BP (P-1786 X C-214) X 

(USA-613 X L-550) 
74513-3P-1P-BP (L-550 X T-3) X iG-130 X 

JG-221) 
74518-1P-1P-BP (G-130 X P-5409) X 

(Radhey X L-550) 
-4P-1P-BP I 1  

-5H-1P-BP I 1  

-6P-1P-BP I, 

-8P-1P-BP I 1  

-10H-1P-BP n 

74523-1H-1P-BP F2  (P-1786 X L-550) X 
F~ (F-378 X Cha fa )  

-2H-1P-BP 11 

-2H-2P-BP LI  

1 0 0 "  00 - 
contd. 
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621. 74523-4H-1P-BP F2 (P-1786 x L-550) x 8 8 100.00 
F2 (F-378 X Chafa) 

622. -4H-2P-BP II 13  13  100.00 
623. 74524-2P-1P-BP (850-3/27 X GW-5/7) X 15 14 93.33 

(H-208 X Annigerl) 
624. -3P-lP-BP n 5 3 60.00 
625. 74527-3P-1P-BP (G-130 X B-108) x - - - 

(NP-34 X GW-5/7) 
626. -4P-1P-BP LI 1 6  1 0  62.50 
627. 74528-8P-1P-BP (850-3/27 X N-56) x 9 9 100.00 

(G-130 X Chafa) 
628. 74531-2P-1P-BP (850-3/27 X B-110) X 7 7 100.00 

(P-3172 X Chafa) 
629. 74536-2P-1P-BP (G-130 X P-5409) X - - - 

(L-550 X BG-1)  
630. -6P-1P-BP II - - - 
631. 74540-10H-1P-BP F2 (850-3/27 X T-3) X 1 0  1 0  100,OO 

F2(JG-62 X BEG-482) 
632. -14H-1P-BP II 9 9 100.00 
633. -17H-1P-BP II 17 17 100.00 
634. -21H-1P-BP n 1 7  2 11.76 
635. -22H-1P-BP II 17 3 17-64  
636. -23H-1P-BP 15 11 73.33 I, 

637. -25P-1P-BP II 18 18  100.00 
638. -25P-2P-BP 19 19 100.00 11 

639. -27P-1P-BP 18  18  100.00 I t  

640. 74591-6P-1P-BP (Radhey X 850-3/27) X 15 15 100.00 
(GW-5/7 X C-375) 

641, 74593-3P-1P-3P (850-3/27 X RS-11) X 2 2 100,OO 
iL-550 X F-378) 

642. -5H-1P-BP 1 6  10 62.50 I t  

643. -6P-1P-BP 17 17 100,OO I, 

644, 74597-9H-1P-BP (850-3/27 X L-345) X 12 12 100.00 
(H-208 X BR-70) 

645. -lOH-1P-BP 9 9 100.00 11 

646. 74599-4P-lP-BP (850-3/27 X RS-11) X 11 11 100.00 
(L-2 X BEG-482) 

647, 74602-3P-1P-BP (RS-11 X L-550) X 1 5  15 100.00 
(BR-70 X G-130) 

648, -4H-1P-BP 11 11 100,OO 11 

649. -6P-1P-BP n 14 14 100.00 

650. 74604-3P-1P-BP (850-3/27 X USA-613) X 14 8 57.14 
(JG-221 X BEG-482) 

651. 74606-5P-1P-BP [G-130 X JG-221) X 14 9 64.28 
(E-100 X H-355) 

652, 74609-5H-1P-BP (850-3/27 X C-235) X 1 3  13  100.00 
(B-110 X L-550) 

contd, 
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653. 74609-7H-1P-BP (850-3/27 X C-235) X 1 6  1 6  100.00 
(B-110 X L-550) 

654. -8H- 1P-BP 9 9 100.00 I 1  

655. -9H-1P-BP 10 10  100,OO I 1  

656. 74160-3H-1P-BP (CP-66 X G-130) X 17  17 100.00 
(10-2-3 X Chafa) 

657. - 3H- 2P-BP 18  1 8  100,OO II 

658. -8H-1P-BP 17 17 100.00 ,I 

659. -11H-1P-BP 1 5  1 5  100,OO I 1  

660. -13H-1P-BP 18 18  100.00 II 

661. 74613-1H-1P-BP (E-100 X P-436) X 6 6 100.00 
(H-355 X G-130) 

662. 74614-9H-1P-BP (850-3/27 X BG-1) X 12 12 100,OO 
(JG-62 X Chafa) 

663. 74627-2P-1P-BP (F-378 X P-3090) X 8 8 100,OO 
(Radhey X G-130) 

664. - 2H- 1P-BP 2 I t  2 1 0 0 ~ 0 0  
665. -7P-1P-BP II 10 10  100 00 
666. -8P- 1P-BP 6 6 100,OO I 1  

667. 74638-3H-1P-BP F2 (USA-613 X P-1137) X 6 6 100,00 
F2 (G-130 X F-61) 

668. 74644-1H-1P-BP (P-99 X G-130) X 1 1 100.00 
(Chafa X Rabat) 

669. 74651-llP-1P-BP (Pant-102 X SP-405) X 4 4 100.00 
(Radhey X C-235) 

670. 74660-5H-1P-BP (Annlgarl  X H-208) X 5 5 100.00 
(850-3/27 X C-235) 

671. -9H-1P-BP 11 5 5 100.00 
672, -16P-1P-BP 12 12 100 00 II 

673. 74663-4P-1P-BP xJG-62 X C-235) X 3 3 100 00 
(850-3/27 X BG-1) 

674. 74669-3~-1~-BP  iL-550 X K-41 X 5 5 100-00  
(850-3/27 X H-208, 

675. -4P-1P-BP II 8 8 100rOO 
676. 74729-2P-1P-BP (H-355 X 850-3/27) X NEC-240 1 3  5 38 ,46 
677. 74752-4H-1P-BP P-472 X (G-130 X K-4) 10 10  100 00 
678. 74759-1P-1P-BP (Radhsy X BEG-482) X F-611 1 3  13  100 00 
679. 74760-1P-1P-BP iJG-62 X P-99) X Radhey 6 6 100,OO 
680. 74763-10H-1P-BP 850-3/27 X (Radhey X No 42) 11 11 100.00 
681. -12H-1P-BP 6 6 100,OO II 

682 .. -15H-1P-BP 13 1 3  100.00 II 

683. 74807-2P-1P-BP (850-3/27 X C-235) X NE-1077 - - - 
684. 7570-3-1P-BP IG-130 X K-1189) 4 4 100.00 
685. -5-1P-BP II 5 2 40,OO 
686. -5-2P-BP 5 3 60.00 II 

687. -6-1P-BP II 8 8 100.00 
con td .  





74609-7H-1P-BP (850-3/27 X C-235) X 
(B-110 X L-550) 

-8H-1P-BP I 1  

-9H- 1P-BP 11 

74160-3H-1P-BP (CP-66 X G-130) X 
(10-2-3 X Chafa) 

-3H-2P-BP II 

-8H-1P-BP I t  

-11H-1P-BP II 

-13H-1P-BP II 

74613-1H-1P-BP (E-100 X P-436) X 
(H-355 X G-130) 

74614-9H-1P-BP (850-3/27 X BG-1) X 
(JG-62 X Chafa)  

74627-2P-1P-BP (F-378 X P-3090) X 
(Radhey X G-1301 

- 2H- 1P-BP II 

-7P- 1P-BP 11 

-8P-1P-BP I )  

74638-3H-1P-BP F (USA-613 X P-1137) X 
2 

F ~ ( G - 1 3 0  X F-61) 
74644-1H-1P-BP (P-99 X G-130) X 

(Chafa X Rabat) 
74651-llP-1P-BP (Pant-102 X SP-405) X 

(Radhey X C-235) 
74660-5H-1P-BP (Ann igs r i  X H-208) X 

(850-3/27 X C-235) 
-9H-1P-BP II 

-16P-1P-BP 11 

74663-4P-1P-BP ~JG-62 X C-235) X 
(850-3/27 X BG-1) 

74669-3~-1~-BP  (L-550 X K-4) X 
(850-3/27 X H-2081 

-4P-1P-BP I 1  

74729-2P-1P-BP (H-355 X 850-3/27) X NEC-240 
74752-4H-1P-BP P-472 X (G-130 X K-4) 
74759-1P-1P-BP (Radhey X BEG-4821 X F-61) 
74760-1P-1P-BP iJG-62 X P-99) X Radhey 
74763-10H-1P-BP 850-3/27 X (Radhey X No.42) 

-12H-1P-BP # I  

-15H-1P-BP I 1  

74807-2P-1P-BP (850-3/27 X C-235) X NEC-1077 
7570-3-1P-BP (G-130 X K-1189) 

-5-1P-BP II 

-5-2P-BP II 

-6-1P-BP II 







7428-B-8P-2P-1P (P-2003 X P-3090) 1 
-2P I t  5 

7433-B-2H-BH-1P (L-Local X H-355) 10 
7445-B-2H-1H-1P (T-3 X L-550) X 6 

((2-156 X F-404) 
- 2P I t  5 

-3H-1H-1P II 3 
7446-B-4H-BH-1P (H-355 X L-550) X 3 

(JG-62 X G-543) 
2P I t  4 

7451-1-1H-BH-1P (CP-66 X F-404) X 1 
(C-235 X 850-3/27) 

- 2P I! 1 
- 3P I, 2 

7453-B-4P-1H-1P [H-208 X BG-1) X 5 
(JG-62 X Ceylon-2) 

-2P I t  3 
7457-B-6H-BH-1P (Radhey X L-550) X 5 

(E-100 X NP-34) 
-B-8H-BH- 1P I t  5 

-2P I t  10 
7461-BH-4-1P-1P (85'0-3/27 X K-468) X 6 

(Chafa X K-4) 
-2P I t  4 

-B-11H-BH-1P 11 7 
7466-BH-1-1P-1P RS-11 X (GW-5/7 X L-550) 7 

- 2P I t  10 
-B- 3P- lg-1~ I1 10 

-2P I t  10 
-B-3P-lP-3P tt 13 

-1-1H-BH- 1P I t  1 
-4-1P-1P-1P I t  2 

- 2P I t  7 
-5-2H-1H-1P II 4 

- 2P II 3 
7469-1-1H-lH-lP BG-1 X (H-355 X L-550) 1 

-2P I t  2 
-3P I t  2 
-4P I t  1 

-1-2H-1H-1P II 1 

-2P I t  3 
-1-1H-2H-1P I t  3 

- 2P II 1 
-2-2H-1P-lP I1 - 
-3-1P-1P-1P I1 

.- 1 
contd. 
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56. 7469-3-1P-1P-2P BG-1 X (H-355 X L-550) - - - 
57. -11-1P-1H-1P 1 1 100.00 II 

58. - 2P 2 2 100.00 II 

59. -2H-1P - - - I1  

60. -2P 11 - - - 
61. - 3P 1 1 100.00 I1 

62. -12-1P-BH-1P - - - 11 

63. - 2P 1 1 100.00 I t  

64. - 3P 3 3 100.00 11 

65. -4P II 2 2 100.00 
66. -2P-1P-1P 2 2 100.00 11 

67. -2P 1 1 100.00 I1 

68. -3P-BH-1P 5 5 100.00 I1 

69. -2P 1 1 100.00 I! 

70. 7472-BH-6-1P-1P (P-272 X (F-61 X L-550) 5 5 100.00 
71. -2P 4 4 100.00 I1 

72. -2P-1P 4 4 100.00 II 

73. - 2P 3 3 100.00 II 

74. -BH-11-1P-1P II 5 5 100.00 
75. 7473-BH-1-1P-1P GW-5/7 X (F-404 X L-560) 4 4 100.00 
76, 7473-BH-1-1P-2P 11 4 4 100.00 
77. 7475-BH-4-1P-1P (T-3 X (NO. 56 X H-208) - - 
78, -2P 2 2 100.00 11 

79. 7478-B-1H-BH-1P 850-3/27 X (G-130 X - - - 
JG-62 

80. -2P 2 1 50.00 I1 

81. 7 4 8 1 - ~ - 1 ~ - ~ ~ - 1 ~  F-61 X (G-543 X 850-3/27 3 3 100.00 
82. - 2P 11 5 45.45 n 

83, -6-3P-BH-1P 4 4 100.00 11 

84. -2P 1 1 100.00 II 

85. 7486-B-2P-1P-1P (C-156 X 850-3/27 X F-378 - - - 
86. -2P II 2 2 100.00 
87. 7499-B-7H-BH-1P (P-3111 X G-130) 3 3 100, 00 
88. - 2P 9 9 100.00 I t  

89. 74100-B-3H-1H-1P (P-3111 X H-208) 4 4 100.00 
90. - 2P 10 10 100.00 t l  

91. 74103-B-2H-1H-1P (P-502 X BG-1) 8 8 100.00 
92. -2P 10 10 100.00 I1 

93. . -3P 6 6 100.00 n 

94. 74105-BH-3-1P-1P (P-502 X H-208) 9 9 100.00 
95. - 2P 8 8 100.00 11 

96. -B-8H-1H-1P 7 7 100.00 II 

97. - 2P 12 12 100.00 11 

98. - 3P 14 14 100.00 II 

99. 74109-B-2H-BH-1P (P-436 X G-130) 13 13 100.00 
100. -2P 11 11 100.00 II 

contd. 



1 2 3 4 5 
101. 74109-B-2H-BH-3P (P-436 X G-130) 11 11 100.00 
102. -B-7H-lH-lp II 10 10 100.00 
103, -2P I* 10 10 100.00 
104, -8H- 1H- 1P II 13 13 100,oo 
105. -2P I n  6 6 100.00 
106. 74113-B-2H-1H-lP (P-505 X BG-1) 13 13 100.00 
107. -2P II 9 9 100,OO 
108. -3P n 12 9 75.00 
109. -B-3H-BH-lP n 10 10 100.00 
110. -2P n 11 11 100.00 
111. 74126-B-1H-BH-1P (P-99 X F-378) 13 13 100.00 
112. - 2P-BH- 1P 11 15 15 100.00 
113. -2P 11 12 12 100. 00 
114. -2H-1H-1P II 6 6 100.00 
115. -2P II 6 6 100,oo 
116. -3P I t  10 10 100. 00 
117. -3P-1P-1P 11 7 7 100, 00 
118. 74129-B-1H-BH-1P IP-99 X G-130) 13 13 100.00 
119. -2P n 11 11 100.00 
120. -5P-BH-1P II 8 2 25.00 
121. -2P II 13 13 100.00 
122. -3P I 1  12 12 100,oo 
123. 74130-B-3P-1H-1P (P-99 X H-208) 14 14 100. 00 
124, -2P 6 6 100, 00 I 1  

125, -3P 15 15 100,OO I t  

126. 74132-B-1H-1H-1P (G-130 X BG-1) 17 17 100. 00 
127. -2P n 17 17 100.00 
128. -B-4H-lH-lP 13 2 15,38 st 

129. -2P 10 10 100.00 I 1  

130, -3P 16 16 100. 00 I t  

131. 74135-B-1H-BH-1P (G-130 X GW-5/71 14 14 100,OO 
132. 74137-B-8H-1H-1P (G-130 X CP-66) 12 12 100,OO 
133, -11H-1H-1P 18 18 100.00 I t  

134, -2P 16 16 100.00 II 

135. 74138-B-1H-1H-1P (G-130 X Pant-104) 15 15 100.00 
136. -2P 19 19 100.00 II 

137. 74140-B-1H-BH-1P (G-130 X Radhey) 16 16 100.00 
138 .. -2P 18 18 100.00 II 

139, -3P 14 14 100.00 11 

140, 7414l-B-2~-1H-lP (G-130 X JG-221) 16 16 100.00 
141. 74142-B-1H-1H-1P (C-235 X F-378) 19 19 100.00 
142. -2P 16 16 100,OO 11 

143. -2H-1H-1P 9 9 100.00 II 

144, -2P 16 16 100.00 I 1  

145. -3H-BH- 1P 17 17 100.00 II 

contd. 



74142-B-4H-1H-1P 
-2P 

- 5H-BH- 1P 
-2P 
-3P 

-7H-1H-1P 
-2P 

-~H-~H-LP 
-2P 

74144-B-2H-BH-LP 
-5H-1H-1P 

-2P 
-3P 

-6H-1H-1P 
-8H-1H-1P 

-2P 
-3P 

-9H-1H-1P 
74145-B-1H-1H-1P 

-2P 
-2P-BH-1P 

-2P 
- 3P 
-4P 

-2H-BH-iP 
- 2P 

- 3H-BH- 1P 
-2P 

- 5H- BH-IP 
-2P 

74146-B-1H- LE-1P 
-2H-iP-IP 

-2P-1P 
-3H-1H-1P 

-2P 
74148-B-1P-lH-IP 

-2P 
- 1H- 1H- 1P 
- 5H-BH-1P 

-2P 
- 3P 
-4P 

74156-B-1H-1H-1P 
-2H-1P-1P 





1 2 3 4 5 

236. 74176-B-2H-BH-1P (RS-11 X Pb-7) - - - 
237. -2P II 3 1 33.33 
238. 73190-B-2P-1P-1P (F-378 X Chafa) 3 0 0.00 
239. - 2P 6 6 100,OO II 

240. - 3P 7 2 28,57 11 

241. 74191-B-2H-BH-1P (F-61 X BG-1) 1 1 100" 00 
242. -2P 1 0 0, 00 II 

243. -4H-1H-1P 9 9 100- 00 I t  

244, -2P 4 2 50,OO I 8  

245. - 3P 5 5 100.00 I t  

246. 74192-B-111-BH-1P (F-61 X T-3) 1 1 100, 00 
247. -2P 3 3 100 ., 00 n 

248. 74193-B-1P-1H-1P (F-61 X K-468) 6 6 100,OO 
249. -2P 5 5 100, 00 I t  

250. - 3P 8 8 100,OO I t  

251. - 1H-BH- 1P 5 5 100,OO I1 

252. -2P 10 10 100 e 00 I1  

253. 74193-B-3H-BH-1P (F-61 X K-468) 5 5 100" 00 
254. -2P 2 2 100.. 00 t I  

255. -4H-1P-1P 3 3 100, 00 I1 

256. -2P II 3 3 100.00 
257. -8H-BH-1P 4 4 100 ,. 00 11 

258. -2P 11 7 7 100,oo 
259. -9H-BH-1P 4 4 100,OO II 

260. -2P 3 3 100,OO II 

261. -10H-BH-1P 6 6 1OC.00 I1  

262. -2P 6 6 100,OO I t  

263, - 3P 5 5 100 ,, 00 I t  

264, -5-1P-BH-1P 4 4 100.00 I1 

265. -2P 3 3 100,OC tt 

266. - 3P 2 2 100 .OO I t  

267. - 4P 5 5 100, CO I, 

268. -8-1P-BH-1P 3 3 100,OO I t  

269. -2P 4 4 100,OO 11 

270. - 3P 4 4 100,OO 11 

271. -4P 4 4 100.00 II 

272. -10-2P-1H-1P 5 5 100 ,, 00 I t  

273. -12-1H-BH-1P II 8 8 100 ., 00 
274, -2P 3 3 100,OO I t  

275, 74194-B-1P-BH-1P (L-345 X K-468) 7 7 100,OO 
276. -2P 12 10 83 ., 33 n 

277. - 3P n - - - 
278. -4P 6 6 100. 00 II 

279. 74203-B-1H-1P-1P (Pant-102 X N-59) 4 4 100- 00 
280, -2P n - - - 

contd , 





100.00 
100.00 
100.00 
100.00 
100.00 
100" 00 
100.00 
100.00 
100.00 
contd . 



C-214) 
410. -2P 5 5 ' , 100',00 II 

contd a 
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411. 74269-12-1H-2H-1P H-208 X (850-3/27 X 2 2 100,OO 
C-214) 

412. 74273-B-1H-BH-1P Ps82 X (850-3/27 X 7 7 100,OO 
H-223) 

413. - 2P 2 2 100,OO II 

414. - 3P 3 3 100,OO I# 

415. - 3H- 1H-1P 5 5 100.00 I t  

416. - 2P 3 1 33.33 II 

417, -3P 5 3 60,OO I1 

418. -7H-BH-1P 2 2 100,OO 11 

419. -2P 5 5 100,OO n 

420. -8H-1P-1P 1 1 100.00 n 

421. - 2P 5 5 100.00 11 

422. -9P-1P-1P 2 2 100, 00 n 

423. - 2P 3 3 100.00 II 

424. 74274-B-1P-1P-1P JG-62 X (850-3/27 X - - - 
Chaf a) 

425. -2P 2 2 100. 00 I, 

426. -3P 5 5 100,OO 11 

427, 74276-B-3H-1H-1P JG-62 X (850-3/27 X 2 2 100,OO 
H-208) 

428. -9P-1P-1P 11 - - - 
429. - 2P - I1  - - 
430. 74278-BH-2P-1P-1P P-1387 X (850:3/27 X 1 1 100,OO 

N-59) 
431. -2P 5 5 100.00 11 

432. -B-3P-1P-1P I1 - - - 
433. 74281-B-3H-1H-1P (JG-62 X 850-3/27 X 1 1 100 00 

Hima 
434. 74286-B-2P-1H-1P (P-4027 X (850-3/27 X 4 4 100 00 

No- 56) 
435. -2P 1 1 100 00 I t  

436. - 3P 11 - - - 
437, -4H-1H-1P 5 5 100,OO II 

438, -2P 1 1 100.00 U 

439. -13H-BH-1P 6 6 100,OO II 

440. -2P I1 - - - 
441. 74289-B-2H-lH-1P (C-235 X (JG-62 X T-3) 2 2 100. 00 
442. -2P 1 1 100,OO n 

443. 74290-BH-1-1P-1P CP-271 X (JG-62 X Chafa) - - - 
444. -B-9P-1H-1P 1 1 100,OO I t  

445. -2P 3 3 100" 00 I1 

446. - 3P 3 3 100.00 I1  

447. -4P 2 2 100,oo I1  

448. - 5P I, - - - 
449. 74298-6-2P-1H-1P C-104 X (JG-62 X B-110) 2 2 100.00 
450. -2P n - - - 

contd . 



1 2 3 4 5 
451. 74298-8-1P-1P-1P C-104 X (J~-62 x B-110) 3 3 100.00 
452. -2P II - - - 
453. 74301-B-lP-1~-1~ P-82 x (JG-62 x BG-1) 3 3 100.00 
454. -2P I 1  2 2 100.00 
455. -1H-1H-1P II 3 3 100.00 
456. -2P 11 3 3 100.00 
457. -3P II 1 1 100.00 
458. -2H-BH-1P II 2 2 100,OO 
459. -2P 11 3 3 100.00 
460- - 3P 11 2 2 100.00 
461. -3H-BH-1P II 4 4 100, 00 
462. - 2P 11 2 2 100.00 
463. 74304-B-7P-1H-1P P-1022 X (JG-62 X Chafa) 2 2 100, 00 
464, 74311-B-10H-BH-1P G-543 X (Ceylon-2 X 2 2 100.00 

CP-66) 
465. -2P 3 3 100,OO I, 

466. - 3P 2 2 100 , 00 I! 

467, - 18H-BH-1P II 1 1 100.00 
468, -2P 2 2 looo 00 11 

469. -3P 2 2 100.00 I, 

470. 74314-B-8H-1H-1P E-100 X (JG-62 X C-235) 1 1 100. 00 
471. -2P 3 3 11 100.00 
472. -2H-1P 1 1 100. 00 II 

473. -2P 6 6 100, 00 II 

474. 74315-B-1P-1P-1P C-4 X (Rabat X F-378) 2 2 100. 00 
475. -2P 4 4 10C. 00 I, 

476. 74317-B-1H-BH-1P fRadhey X (JG-62 X K-468) 6 6 100,OO 
477. -2P 7 7 100.00 01 

478. -3P 8 8 100 00 I! 

479. -3P-1H-1P 8 8 100.00 t! 

480. -2P 4 4 100. 00 II 

481. -7H-1H-1P Radhey X (JG-62 X K-468)U 11 100,OO 
482, -2P . 10 10 100.00 n 

483, 74320-B-5P-U-1P (L-550 X (JG-62 X F-496) 5 5 100,OO 
484. -2P 2 2 100.00 n 

485, -5H-1H-1P 4 4 100.00 m 

486. -2P 2 2 100 - 00 I t  

487. - ~ ~ - 1 1 - 1 ~ - 1 ~  15 15 100.00 tl 

488. -2P 4 4 100.00 I! 

489. 74324-B-2P-1P-1P (JG-62 X F-378) X L-550 6 6 100.00 
490. -2P 1 1 100. 00 n 

491. -5H-BH-1P 5 5 100.00 I 1  

492. -2P 9 U 9 100.00 

493. -6H-BH-1P II 12 12 100.00 

494, - 2P II 10 10 100.00 

495. -9H-1P-1P I 1  1 1 100.00 

contd. 
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496. 74324-B-9H-1P-2P (JG-62 X F-378) X L-550 - - - 
497, -BH-IP II 3 3 100,OO 
498, -2P 1 1 100, 00 I1 

499, -13H-1P-1P 4 4 100,OO 11 

500. -2P 4 4 100,OO I1 

501. -BH-1P 9 9 100,OO 11 

502, -2P 13 13 100,OO 11 

503. -3P 14 14 100,OO I1 

504. 73377-B-1P-1P-1P (GW-5/7 X NO, 42) 8 8 100,OO 
505. -2P 16 16 100, 00 n 

506. 74380-B-2H-BH-1P F2 i850-3/27 X H-355) X 5 5 100 - 0C 
F2!JG-62 X BR-70) 

507. - 2P 2 2 100 00 n 

508. 73385-B-2P-1P-1P (F-378 X P-3090) 13 13 100- 00 
509. -5-1P-1P-1P 14 14 100 GC I1 

510. -2P 15 15 100 00 I1 

511. -2P-1P-1P II 18 18 100 00 
512. - 2P 12 12 100, 00 I1 

513" 73392-BH-4-1P-1P 'BR-70 X G-130 1 8 8 LOO 00 
514. -2P 10 10 100 00 I, 

515. 73148-2-1P-1H-1P (P-502 X F-378) 13 13 100 00 
516. - 2P 4 4 LOO. OC I1 

517. 74589-5P-LB-BH-1P (T-3 X G-543) X 3 3 1GO OC 
(850-3/27 X B-108) 

518 -2P 3 3 100 00 11 

519. -3P 1 1 100. 00 11 

520, 54597-1P-LB-1H-1P (850-3/27 X L-345) X 2 2 100 00 
(H-208 X BR-70) 

E 2 1 -2P 6 6 100. CO I1 

522, 74601-1P-LB-BH-1P ,T-3 X C-235) X 4 4 LC0 00 
(10-2-3 X B-1081 

523. -2P 7 7 100, OC 11 

524, 74611-3P-LB-BH-1P (F-378 X E-100) X 5 5 100,OO 
(10-2-3 X B-108) 

525. -2P 8 8 100 00 11 

526 -6P-LB-BH-1P 4 4 100 00 I1 

527, -2P 3 3 100 00 I1 

528. -8P-LB-BH-1P 6 6 100,OO 11 

529. -2P 8 8 100 00 I1 

530 -3P 8 8 100, OC I1 

531, 74620-1P-LB-1P-1P lP-6308 X F-240) X 5 4 80,OO 
(No 42 X GW-5/71 

532 -2P 7 4 57,14 I1 

533 .. -LB-2P- 1P 5 3 60,OO 11 

534, -2P 7 4 57,14 I1 

535. -2P-LB-BH-:P 10 10 100,OO 11 

contd , 
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571. 74754-4P-LB-1P-1P P-481 X (JG-62 X 9 9 100.00 
P-1630) 

572. - 2P 14 14 100.00 II 

573. 74768-4P-LB-BH-1P P-1243 X (H-223 X 9 9 100.00 
GW-5/7 ) 

574. -2P 4 3 75.00 I 8  

575. 74786-2P-LB-1H-1P P-1630 X (JG-24 X 12 12 100.00 
JG-62) 

576. -2P 7 7 100.00 I1  

577. -2H-1P 9 9 100.00 I1  

578. - 2P 2 2 100.00 *I 

579. *74787-5P-LB-1P-1P N0,296 X (F-378 X 2 2 100.00 
E-100) 

580. -8P-LB-1P-1P 7 7 100.00 II 

581. -2P-1P 10 6 60.00 II 

582. -9P-LB-1P-1P 12 12 100.00 11 

583. -13P-LB-1P-1P 6 6 100.00 I1  

584. 74798-1P-LB-1H-1P CP-2974 X (CP-2974 X 5 5 100.00 
C-235) 

585. -2P 9 9 100.00 I1 

586, -2P-LB-1H-1P 5 5 100.00 II 

587, -2P 11 11 100.00 I1 

588. - 3P 12 12 100,OO II 

589. 74799-1P-LB-2P-1P Pant-104 X (C-156 X 2 2 100.00 
N0.40) 

590. -5P-LB-1H-1P 12 12 100.00 I1 

591, - 2P 11 11 100.00 II 

592. 74842-2P-LB-1P-1P (NEC-240 X H-208) 12 8 66.66 
593. -3P-LB-BH-1P 7 7 100.00 *I 

594. -2P 11 11 100,oo n 

595. -7P-LB-BH-1P 11 11 100.00 II 

596. -2P 8 8 100.00 I1 

597. -8P-LB-BH-1P 16 10 62,50 #I 

598. -2P 13 11 64-61 II 

599. -3P 11 9 81.81 I1 

600. -11P-LB-1H-1P 7 7 100,OO I1 

601. -2P 9 9 100.00 II 

602. -2H-1P 9 9 100.00 11 

603. -3H-1P 8 8 100.00 II 

604. -13P-LB-BH-1P 5 5 100.00 II 

605. -2P 7 7 100.00 II 

606. -3P 12 12 100.00 II 

607. -17P-LB-1H-1P 11 11 100.00 11 

608. -2P 3 3 100.00 n 

609. -2H-1P 12 12 100.00 SI 

610. - 2P 4 4 100.00 I t  

contd . 
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611. 74842-2%'-LB-BH-lP (NEC-240 X H-208) 11 11 100.00 
612. - 2P 11 11 100.00 I 1  

613. - 3P II 16 16 100.00 
614. 74845-2P-LB-lP-lP (NEC-240 X NEC-1646) - - - 
615. - 2P 8 6 75.00 I t  

616. 74869-7H-1LB-BH-lP (Kaka X F-378) 7 7 100.00 
617. 74874-5P-LB-1H-lP (Kaka X NEC-1639) 14 14 100.00 
618, -2P II 13 13 100.00 
619, 74910-5H-LB-1H-1P IP-99 X F-1378) 12 12 100.00 
620. -2P II 13 13 100.00 
621, - 3P 11 11 100.00 11 

622, -4P 11 11 100.00 I t  

623. 74911-1H-LB-BH-1P (P-99 X H-208) 13 13 100.00 
624, -2P 8 8 100,OO 11 

625. - 3P 7 7 100.00 I t  

626. 74927-1P-LB-BH-1P (WFWG-I11 X C-235) 5 5 100.00 
627. -2P 12 12 100.00 I 1  

628,. 74941-1P-LB-BH-1P IF-378 X NEC-53) 3 3 100.00 
629. 74966-1P-LB-BH-1P (NEC-249 X NEC-1639) 5 5 100.00 
630. -2P-LB-1H-1P 7 7 100.00 II 

631. -4P-LB-1H-1P 8 8 100.00 11 

632. -7P-LB-BH-1P 10 8 80.00 11 

633, -8P-LB-1P-1P 6 5 83,33 I 1  

634. -8P-LB-1P-2P II 5 5 100.00 
635, -10-LB-BH-1P 11 11 100.00 Il 

636. -2P 9 9 100.00 I 1  

637, 741660-B-1H-1H-1P P-104 X (JG-62 X C-235) 13 13 100,OO 
638. -2H-1H-1P 19 19 100.00 11 

639, -2P 16 16 100, 00 I 1  

640, - 3P 15 15 100,OO I 1  

641. -4H-1H-1P 14 14 100.00 I 1  

642 -2P 10 10 loo,, 00 I 1  

643, - 3P 6 6 100,OO II 

644. - 5H-BH-1P 9 9 100.00 I 1  

645, -2P II 13 13 100.00 

646. -6H-BH-1P 
I t  10 10 100,oo 

647, -2P 8 
1, 8 100. 00 

H-208) 
650, -2P 

11 13 13 100 * 00 

651, -3P 
II 8 8 100.00 

652 741663-B-2H-BH-1P (H-208 X RS-11) X 9 9 100.00 

(JG-221 X L-550) 
-2P 653. 

I 1  3 3 100.00 

654, - 3P II 8 8 100.00 

-2-1P-1P-1P 655 ., 
I 1  5 1 20.00 

contd . 



741663-2-1P-1P-2P (H-208 X RS-11) X 
(JG-221 X L-550) 

-3-1P-1P-1P I 1  

- 2P II 

-3P 11 

-BH-1P II 

-2P I 1  

-3P U 

-4P I 1  

-2P-1P IS 

-2P # I  

- 3P II 

- 3P-BH-1P II 

-2P II 

- 3P 11 

-6-1P-1P-1P II 

-lP-1P-2P *I 

-3P II 

-2P-1P-1P II 

-2P 11 

- 3P I 1  

-8-2P-1P-1P 11 

-2P I 1  

-BH-1P II 

-2P I 1  

-3P I 1  

-10-1P-1P-1P I 1  

-2P I 1  

-BH-1P II 

- 2P I 1  

- 3P 11 

7336-B-1H-1H-BP (H-208 X N0.40) 
7379-B-1H-BH-BP (L-550 X F-370) 
7381-B-2H-1H-BP (L-550 X N0~56) 
7390-B-2P-1P-BP (850-3/27 X Radhay) 
73137-B-2H-1H-BP (JG-62 X Pant-110) 
73186-B-1H-BH-BP (G-130 X B-108) 
73216-8-5H-BH-BP (N0,42 X Pant-104) 
73259-B-1H-BH-BP (P-1786 X C-214) 
73286-B-13H-BH-BP (BG-2 X F-62) 
73301-B-3H-BH-BP (G-543 X Annigeri) 
73377-B-1P-1P-BP (GW-5/7 X N0.42) 
73385-5-1P-1P-BP (F-378 X P-3090) 

-B-2P-1P-BP 11 

699. 73392-BH-4-1P-BP (BR-70 X G-130) 6 6 100.00 
700. 73410-B-4H-BH-BP (Pb-7 X P-5408) 3 . 3 100.00 

contd, 



73418-2-1P-1H-BP (P-502 X F-378) 1 
7413-B-3H-BH-BP (P-4357 X Lebanese local)5 
7417-BH-1-1P-BP (P-2974 X G-130) 3 
7428-BH-6-1P-BP (P-2003 X P-3090) 4 
7433-B-zH-BH-BP (Labenese local x H-355) 5 
7436-2P-LB-BH-BP iLabenese local x BR-70) 7 
7445-B-2H-1H-BP (T-3 X L-550) X 4 

(C-256 X F-404) 
-BH-3-1P-BP II 1 

7446-B-4H-BH-BP (H-355 X L-550) X 1 
(JG-62 X G-543) 

7451-1-1H-BH-BP (CP-66 X F-404) X 3 
(C-235 X 850-3/27) 

7453-B-4P-1H-BP (H-208 X BG-1) X 5 
(JG-62 X Ceylon-2) 

7457-B-6H-BH-BP (Radhey X L-550) X 8 
(E-100 X P-34) 

-8H-BH-BP II 6 
7461-BH-1-1P-BP (850-3/27 X K-468) X 3 

(Chafa X K-4) 
-2-1P-BP II 4 
-11H-BH-BP II 7 

7464-6P-LB-BH-BP 'H-208 X Chafa) X 6 
(Gw-5/7 X JGC-1) 

7466-BH-1-1P-BP [RS-11 X [ ~ ~ - 5 / 7  X 6 
L-550) 

-4-1P-1P-BP I I  4 
-2P-BP I t  5 

-B-3P-lP-BP RS-11 X :GW-5/7 X 9 
~ ~ 5 5 0 )  

-5-2H-1H-BP 1 9  7 
- 1H-1P-BP ,I 7 

7469-1-1H-lH-BP BG-1 X (H-355 X L-550) 5 
-2H-1H-BP I t  6 

-2H-BP I 1  7 
-2-1H-1H-BP I 1  5 
-2H-1P-BP I t  7 

-3-1P-1P-BP ,I 4 
-11-1P-1H-BP I, 10 

-2H-BP I, 10 
-~~-~P-BH-BP \BG-1 X (H-355 X L-550) 8 

-2P-1P-BP II 5 
-3P-3H-BP I 1  11 

7472-~~-6-1p-Bp P-272 X (F-61 X L-550) 10 

100.00 
100.00 
100" 00 
100 .> 00 
100.00 
100.00 
100.00 
1OO"OO 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
contd , 



100.00 
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1 2 3 4 5 
781. 74144-B-8H-1H-BP (c-235 x BG-~) 7 7 100.00 
782. -9H-1H-BP II 2 2 100.00 
783. 74145-B-lH-lH-~p (C-235 X T-3) 1 1 100.00 
784. -2P-BH-BP 11 3 3 100.00 
785. - 2H-BH-BP II 2 2 100,OO 
786. -3H-BH-BP II 2 2 100.00 
787. 74146-B-1H-1P-BP (C-235 X B-108) - - - 
788. -2P-BP 11 - - - 
789. -2H-1P-BP 81 - - - 
790. -2P-BP II 1 1 100.00 
791. -3H-1H-BP u - - - 
792. 74147-B-1H-1P-BP (C-235 X B-110) 1 1 100.00 
793, 74148-B-1P-1H-BP (C-235 X JG-24) - - - 
794. -5H-BH-BP 2 2 100.00 XI 

795. 74155-B-1H-1P-BP (C-235 X Radhey) 2 2 100,OO 
796. 74156-B-2H-BH-BP (C-235 X JG-221) 1 1 100.00 
797. -3P-1H-BF II - - - 
798. -2-1P-BH-BP II 2 2 100,OO 
799. -3-2P-1H-BP 1 1 100.00 I t  

800. 74159-B-2P-1H-BP (BEG-482 X H-355) - - - 
801, 74161-B-2P-BH-BP (BEG-482 X T-3) - - - 
802. 74169-B-1H-1H-BP (BEG-482 X CP-66) 2 2 100.00 
803, 74170-B-1H-BH-BP (BEG-482 X Pant-104) 1 1 100.00 
804, -2P-BH-BP 6 6 100~00 11 

805. -2H-BH-BP 1 1 100,OO f l  

806. -4P-BH-BP 6 4 66.66 u 

807, -5P-BH-BP 1 1 100,OO II 

808. 74171-B-3H-BH-BP (BEG-482 X E-100) 2 2 100. 00 
809 74172-B-lP-1P-BP (BEG-482 X Radhey) - - - 
810 - 74175-B-3H-1H-BP (RS-11 X C-235) 4 4 100.00 
811, -4H-BH-BP 5 4 80,OO I f  

812. - 5H-BH-BP 4 3 75,OO 11 

813. -7H-BH-BP 1 1 100.00 11 

814, 74176-B-2H-BH-BP IRS-11 X Pb-7) 5 5 100,OO 
815, -7H-BH-BP 8 8 100,OO 11 

816. 74186-B-3H-BH-BP (G-543 X BG-2) 10 10 100,oo 

817. 74189-B-1H-1H-BP (F-61 X G-130) 1 1 100.00 

818. 74191-B-1H-1H-1B (F-61 X BG-1) 6 6 loo., 00 

819. -2H-BH-BP 1 I 1  1 1OO"OO 

820. -4H-IH-BP 1 1 100,OO 
I 1  

821. 74192-B-IH-1H-BP (F-61 X T-3) - - - 
822, 74193-B-1P-1H-BP iF-61 X K-468) 3 3 100.00 
823. -1H-BH-BP 9 

I t  9 100.00 

824. - 3H-BH-BP 2 
*I 2 100.00 

825, -4H-1P-BP 
LI 4 4 100.00 

. . 



B-108) 
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74264-2-1H-~~-~~ K-4 X (L-550 x H-355) 20 
-3-2P-1P-BP n 18 
-B-12P-lH-BP IS 19 
-10-1H-1H-BP 11 16 
-11-1P-1P-BP n 16 

74264-12-1H-1H-BP K-4 X (L-550 X H-355) 15 
-2H-BP 11 2 1 

74267-B-2P-1H-BP P-1387 X (L-550 X E-100) 14 
74268-B-8H-BH-BP K-4 X (850-3/27 X BG-1) 18 
74273-B-1H-BH-BP CP-82 X (850-3/27 X 18 

H-223) 
-3H-1H-BP II 19 
-7H-BH-BP II 17 
-8H-1P-BP I 1  18 
-9H-1P-BP & I  16 

74274-B-1P-1P-BP JG-62 X (850-3/27 X 4 
Chafa) 

74276-B-9P-1P-BP (JG-62 X (850-3/27 X 16 
H-208) 

74278-BH-2P-1P-BP P-1387 X (850-3/27 X 16 
N-59) 

-B-3P-1P-BP ,I 15 
74286-B-2P-1H-BP CP-4027 X (850-3/27 X 19 

No. 56) 
-4H-1H-BP I 1  14 

74289-B-2H-1H-BP C-235 X JG-62 X T-3 17 
74290-B-9P-1H-BP P-271 X (JG-62 X Chafa) 18 
74298-6-2P-1H-BP C-104 X (JG-62 X B-110) 15 

-8-1P-1P-BP I 1  16 
74301-B-1H-1H-BP P-82 X (JG-62 X BG-1) 18 

-2H-BH-BP I 1  8 

74311-B-10H-BH-BP (G-543 X (Ceylon-2 X 11 
cP-66) 

-16H-1-BH-BP I 1  4 

74317-B-1H-BH-BP Radhey X (JG-62 X K-468) 10 



1 2 3 4 5 

909. 74317-B-3P-1H-BP Radhey X (JG-62 X K-468) 7 7 100.00 
910. 74320-B-5P-1P-BP L-550 X (JG-62 X F-496) 6 6 100.00 
911. -5H-1H-BP n 9 9 100.00 
912. -BH-11-1P-BP II 7 7 100,OO 
913. 74324-B-2P-1P-BP (JG-62 X F-378) X L-550 8 8 100.00 
914. -3H-1P-BP 11 10 5 50.00 
915. -5H-BH-BP n - - - 
916. -6H-BH-BP II 1 1 100.00 
917. -9H-1P-BP II 7 7 100.00 
918. -BH-BP 11 4 4 100.00 
919. -13H-BH-BP II - - - 
920. 74332-B-4H-1P-BP (L-550 X E-100) X L-550 3 3 100.00 
921. " 74249-7-1P-1P-BP (N0,42 X P-502) 2 2 100.00 
922. 74361-B-6H-BH-BP F2 (H-355 X BR-70) X 1 1 100.00 

F2(L-550 X USA-613) 
923. 74367-B-1P-1P-BP F2(850-3/27 X F-378) X - - - 

(JG-62 X B-10) 
924. 74380-B-2H-BH-BP F2(850-3/27 X H-355) X 4 2 50.00 

F2 !JG-62 X BR-70) 
925. 74385-5-2P-1P-BP F2 (Annigeri X G-543) X 3 3 100.00 

F~ ( ~ 0 ~ 9 6  X L-550) 
926. 74589-5P-LB-BH-BP (T-3 X G-543) X 1 1 100.00 

(850-3/27 X B-108) 
927. 74597-1P-LB-1H-BP (850-3/27 X L-345) X 2 2 100.00 

(H-208 X BR-70) 
928. 74598-2P-LB-1P-BP (JG-62 X P-1630) X 4 4 100.00 

IJG-62 X C-235) 
929. 74601-1P-LB-BH-BP (T-3 X C-235) X 5 5 100.00 

(10-2-3 X B-108) 
930. 74606-1P-LB-BH-BP (G-130 X JG-221) X 5 5 100.00 

(E-100 X H-355) 
931. 74611-3P-LB-BH-BP (F-378 X E-100) X 9 7 77.77 

(10-2-3 X B-108) 
932. -8P-LB-BH-BP 2 2 100.00 II 

933. 74620-1P-LB-1P-BP (P-6308 X F-240) X 2 2 100.00 
(Nc1,42 X GW-5/7) 

934. It . -2P-BP 2 2 100.00 
935. -2P-LB-BH-BP 4 4 100.00 II 

936. 74621-2P-LB-1P-BP (JG-62 X BEG-482) X 4 4 100.00 
(K-468 X F-61) 

937. 74632-1P-LB-BH-BP (H-355 X BEG-482) X 4 0 0.00 
(JG-62 X P-1387) 

938. 74643-2P-LB-1P-BP (T-3 X (2-235) X 2 2 100.00 
(C-156 X N0.40) 

939. 74647-16P-LB-1P-BP (GW-5/7 X F-378) X . 4  4 100.00 
(USA-613 X BEG-482) 

940. -26P-LB-BH-BP 2 2 100.00 II 

contd. 



(P-505 X F-378) X - 
(B-108 X C-235) 
(Annigerl x H-208) x - 
(850-3/27 X C-235) 
P-436 X (P-1387 X !?-378) 4 
P-272 X (GW-5/7 X 4 
BEG-482) 
CP-1242 X (F-378 X GW-5/1)8 
K-468 X (BG-1 X F-61) 5 
P-225 X (F-371 X GW-5/7) 3 
C-214 X (BG-1 X P-99) 5 
P-272 X (L-345 X Pant- 1 
1021 
(USA-613 X (JG-62 X 1 
P-3111) 
(P-314 X (JG-62 X C-156) 5 
NEC-759 X (GW-5/7 X 3 
Annigeri) 
P-10 X (BEG-482 X BR-70) 1 
P-481 X (JG-62 X P-1630) 6 

I 1  4 
P-1243 X (H-208 X 5 
GW-5/71 
P-1630 X (JG-24 X JG-62) 2 

II 2 
(N0.296 X F-378 X E-100) 9 

I 1  6 
11 1 
I t  3 

(P-2974 X (P-2974 X - 
C-235) 

I 1  11 

(pant-104 X (C-151 X 7 
NO, 40) 
(NEC-240 X H-208) 16 

I, - 
I, 8 
I 1  9 
11 3 
I 1  10 
I 1  5 
I 1  1 
It 1 
I 1  1 
It  5 

(NEC-240 X NEC-1639) 4 50.00 
contd , 
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978. 74844-6P-LB-1P-BP (NEC-240 X NEC-1639) 6 6 100.00 
979. -10P-LB-1H-BP 6 5 83.33 n 

980. 74845-2P-LB-1P-BP (NEC-240 X NEC-1646) 2 1 50.00 
981. 74867-7H-LB-BH-BP (Kaka X P-99) 7 7 100,OO 
982. 74874-5P-LB-1H-BP (Kaka X NEC-1639) 7 5 71,42 
983. 74886-3H-LB-BH-BP (K-4 X WFWG-111) 6 4 66.66 
984. 74910-5H-LB-1H-BP (P-99 X F-378) 8 6 75.00 
985. 74911-1H-LB-BH-BP (P-99 X H-208) 4 2 50.00 
986, 74912-2H-LB-1P-BP (P-99 X C-214) - - - 
987, 74927-1P-LB-BH-BP (WFWG-I11 X C-235) 2 2 100.00 
988. 74966-2P-LB-1H-BP (NEC-249 X NEC-1639) 2 2 100.00 
989. * 04P-LB-1H-BP 7 7 100.00 I t  

990. -7P-LB-BH-BP 14 12 85.71 II 

991. 74966-8P-LB-1P-BP (NEC-249 X NEC-1639) 12 11 91.66 
992. -10P-LB-BH-BP 10 7 70.00 n 

993. 74991-1P-LB-BH-BP (MEC-1607 X P-2994) 1 0 0.00 
994. 741i.08-1P-LB-BH-BP (Ceylon-2 X P-1243) 3 1 33.33 
995, 741660-B-1H-1H-BP (P-104 X (JG-62 X C-235) 2 2 100.00 
996, -2H-1H-BP 3 3 100.00 II 

997. -4H-1H-BP 4 2 50.00 n 

998. -5H-BH-BP 6 6 100.00 II 

999, -6H-BH-BP 1 1 100.00 11 

1300. 741661-B-2H-BH-BP JGC-1 X (Pant-102 X - - - 
H-208) 

1001, 741663-2-1P-1P-BP (H-208 X RS-11) X 4 3 75.00 
(JG-221 X L-550) 

1002, -3-1P-1P-BP 6 2 33,33 n 

1003, -BH-BP 3 0 0,OO 11 

1004, -2P-BP 3 0 0.00 11 

1005, -3P-BH-BP 6 1 16,66 n 

1006. -6-1-1P-BP 16 9 56.25 II 

1007, -6-2P-1P-BP 11 5 45.45 I1  

1008, -8-2H-1P-BP 6 6 100,OO 11 

1009, -2P-BH-BP 13 6 46.15 n 

1010, -10-1P-BH-BP 8 8 100.00 n 

1011. 7566-1-18-BH-BP - - - 0 

1012. 7379-BH-2-1P-1P (L-550 X F-378) 5 5 100,OO 
1013, -2P 1 1 100,OO n 

1014. - 3P 2 2 100.00 I t  

1015, -4P 2 2 100.00 II 

1016. - 5P 11 1 1 100.00 
1017, 7380-13-2H-1H-P (L-550 X F-496) 7 1 14.28 
1018, 7452-BH-4-1P-1P (850-3/27 X CP-66) X 6 4 66.66 

(Rabat X L-550) 
1019. -2P II 9 6 66.66 
1020. - 3P 5 2 40.00 II 

contd . 



7452-BH-4-1H-4P (850-3/27 X Cp-66) x 
(Rabat X L-550) 

- 5P I 1  

7461-BH-1-lP-3P (850-3/27 x K-468) x 
(Chafa X K-4) 

- 4P I 1  

- 5P I 1  

- 6P I, 

74226-1P-2P-1P-1P (L-550 X Gumachili916) 
-2P 11 

-3P I 1  

-4P 11 

- 5P I t  

-6P II 

74845-2P-LB-1P-3P (NEC-240 X NEC-1646) 
-4P u 

74941-1P-LB-BH-2P (F-378 X NEC-53) 
-3P n 

-4P I t  

7379-BH-2-1P-BP (F-378 X L-550) 
7452-BH-4-1P-BP (850-3/27 X CP-66) X 

(Rabat X L-550) 
74226-1-2P-1P-BP (L-550 X ~umachic 916) 

733-7-1-1H-1~-1~ (H-208 X G-130) 
- 2P 11 

737-14-4-1H-2H-1P (H-208 X BG-1) 
-2P I 1  

739-5-1-1P-1P-1P (H-208 X Pant-110) 
-2P n 

- 3P I 1  

7310-3-3-1H-1P-1P (C-214 X Radhey) 
- 2P *I 

-22-1-1H-BH-1P II 

-2P II 

7312-3-1-1P-BH-1P (H-208 X K-4) 
-8-1-1H-1P-1P I 1  

-2P n 

7314-20-1-IH-~P-~P (H-208 x Anniger i )  
-2P 11 

7315-3-3-1H-1H-1P (H-208 X B-108) 
- 2P I 1  

-2H-1P I 1  

-2P " . 



100.00 
contd . 





U 

I 1  

II 

(H-208 X No. 40) 
II 

I 1  

I 1  

(H-208 X Radhey) 
I 1  

68.42 
81.25 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100" 00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
25.00 
80.00 
33.33 
0.00 
50.00 
33.33 
40,00 

100.00 
88,88 
84.61 
60.00 
100.00 
100.00 
66.66 
25.00 
100.00 
100.00 
81.81 
100.00 
100.00 
75.00 
100.00 
contd. 



1 2 3 4 5 
156. 7341-20-2-1P-1P-2~ (H-208 X H-59) 8 8 100.00 
157. - 1 ~ - 1 ~  19 3 3 100.00 
158. -2P 11 2 2 100.00 
159. -3P I t  2 1 50.00 
160. -3-1P-BH-1P II 5 5 100,oo 
161. - 2P II 3 3 100,oo 
162. - 3P 11 6 6 100.00 
163. -2P-1H-1P u 1 0 0,Oo 
164. 7344-7-2-2H-BH-1P (L-550 X F-61) 4 2 50.00 
165. -2P II 7 5 71.42 
166. -13-2-1P-1P-1~ II 6 2 33.33 
167. - 2P II 7 1 14.28 
168. 7353-12-2-1H-1P-1P (L-550 X BEG-482) 13 2 15.38 
169. - 2P II 7 2 28,57 
170. 7356-18-5-1H-1P-lp (L-550 X T-3) 1 0 0,OO 
171. -2P 4 2 50.00 I 1  

172. - 3P 4 3 75.00 II 

173. 7357-13-1-2H-BH-1P (L-550 X K-468) 5 4 80.00 
174. -2P 4 2 50,OO n 

175. -22-4-1H-1H-1P 6 6 100.00 11 

176. 7359-3-2-1P-1P-1P (L-550 X Chafa) 3 3 100.00 
177. - 2P 10 7 70.00 II 

178. 7367-4-1-1P-1P-1P (L-550 X P-1786) 8 6 75-00 
179. -2P 15 13 86-66 I 1  

180. -17-4-1H-BH-1P 7 2 28.57 I t  

181. - 2P 6 1 16 66 II 

182. -2H-1P 4 0 0,OO I 1  

183. - 2P 7 4 57-14 I, 

184. -40-1-1P-1H-1P 7 4 57.14 II 

185. - 2P 8 5 62-50 I 1  

186. 7369-2-2-1H-1P-1P (L-550 X USA-613) 4 2 50 00 
187. -2P 3 1 33.33 I 1  

188. -5-4-1P-1P-1P 4 1 25,OO I 1  

189. -2P 4 2 50.00 I t  

190. 7375-1-1-1p-1P-lP (L-550 X CP-66) 4 4 100.00 
191. -2P n 5 5 100nOO 

192 7376-9-1-2H-lP-lP (L-550 X SP-405) 7 4 57,14 
193. 7380-1-1-1H-1P-1P (L-550 X F-496) 11 3 27-27 
194. - 2P 7 5 n 71,42 

195. -3H-1H-1P 
11 7 1 14.28 

196. 7380-1-2-2H-BH-1P 
II 14 6 42.85 

197. -2P 10 9 
I 1  90.00 

-3-1H-1P-lP 198. 
II 6 3 50.00 

199. -BH-1P 11 3 2 66.66 

200. -2H-1P-1P 8 6 
II 75.00 

- - - L A  



(L-550 X F-496) 
(L-550 X Pant-104) 

n C 

(850-3/27 X F-378) 
I I  

I t  

I1 

U 

u 

(850-3/27 X Radhey) 
11 

II 

(850-3/27 X G-130) 
I t  

I1 

I t  

100.00 
contd . 



1 2 3 4 5 
248. 73111-12-1-1P-1P-2~ (850-3/27 X H-208) 3 3 100.00 
249. -4-1H-1H-1P I t  9 9 100.00 
250. -2P II 6 6 100.00 
251. -3P II 9 9 100.00 
252. -13-1-1H-BH-1P II 1 2  1 2  100.00 
253. -2P II 1 1 100.00 
254. -19-2-1H-BH-1P II 3 3 100.00 
255. -2P II 9 9 100.00 
256. 73114-20-1-2P-1P-1~ (850-3/27 X GW-5/7) 1 3  9 69.23 
257. - 2P n 7 7 100.00 
258. 73119-4-1-1H-BH-1~ (850-3/27 X H-223) 3 2 66.66 
259. -2P n 2 2 100,OO 
260. -7-2-1H-BH-1P t t  6 6 100.00 
261. - 2P 7 7 100.00 I1  

262. -2H-1P-1P st 4 4 100.00 
263. 73128-3-2-2P-1~-1~ (JG-62 x F-378) 5 5 100.00 
264. -11-1-1P-1P-1P 8 4 50.00 II 

265. -2P 8 4 50,OO II 

266. 73129-5-1-2P-1P-1~ (JG-62 X Radhey) 7 7 100,OO 
267. -2P 8 8 100,OO I, 

268. -16-4-1P-1P-1P 4 4 100.00 I t  

269. 73136-7-1-1P-1H-1P (JG-62 X BEG-482) 2 2 100.00 
270.  - 2P 2 2 100.00 II 

271. -2-1P-1P-1P 4 4 100.00  I, 

272.  -15-5-1P-1P-1P 2 2 100.00 11 

273. -2P 3 3 103.00 11 

274. 73138-2-1-1H-1P-1P (JG-62 X JS-221) - - - 
275. - 2P 3 3 100.00 11 

276. -2P-1P 6 6 100.00 I1 

277. -2P 8 7 87.50 I1 

278. 73142-8-3-lP-lp-lp (JG-62 X Chafa) 9 8 8 8 , 8 8  
279. -2P 4 4 100.00 I1 

280. -12-1-1H-1P-1P 1 0  1 0  100.00 11 

281. -2-2H-1P-1P 5 5 100.00 I1 

282. - 2P 14 1 4  100.00 n 

283. 73143-1-1-2P-1P-1P (JG-62 X Annigeri) 3 3 100.00 
284. 73144-6-1-2P-1P-1P (JG-62 X B-108) 4 4 100"  00 
285. 73145-2-1-1H-1P-1P (JG-62 X B-110) 7 7 100.00 
286. 73150-12-2-1P-1H-LP (JG-62 X P-1786) 1 3  11 84 .61  
287. - 2P 1 2  

I t  12 1 O O " O O  

288.  -BH- 1P 6 
11 5 83 .33  

289. - 2P 
II 1 3  11 84.61  

290. -3P II 1 9  1 9  100,OO 

-2H-1P 291. 
II 1 8  1 8  100oOO 

-2P 292. 
II 1 5  1 5  100.00  

-15-3-2H-BH-1P 293. 
II 1 8  1 8  100.00 

contd. 





(JG-62 X E-100) 5 5 
I1 7 7 
I ,  7 7 
11 7 7 
I1 11 11 
I, 14 14 
I ,  5 5 
I1 5 5 
I, 7 7 
11 10 10 
It 10 10 
11 9 9 

(G-130 X P-4779) 13 13 
(G-130 X P-5409) 8 8 

I1 12 12 
I1 11 11 
I1 11 11 
I1 11 11 
11 17 17 
It 10 10 

(G-130 X Chafa) 10 10 
n 3 3 
,I 14 14 
11 10 10 
I1 6 6 
8 ,  11 11 
I t  3 3 
1, - - 
I, 6 6 
It 1 1 
,I 6 6 
I1 1 1 
I, 1 1 
11 2 2 
It 3 3 
11 4 4 
It - - 
I1 5 5 
II 5 5 
11 - - 
I1 5 5 
II 6 6 
11 6 6 

(G-130 X JG-24) - - 
I1 3 3 

100.00 
100.00 
100.00 
100" 00 
100" 00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100" 00 
100.00 
100.00 
100.00 
100.00 
100.00 
100" 00 
100.00 
100.00 
100.00 
looooo 
100" 00 
100" 00 
100" 00 
100" '30 
100" 00 - 
100.00 
100" 00 
1OO"OO 
100,oo 
100,oo 
100" 00 
100,oo 
100.00 

- 
100" 00 
100.00 - 
100,oo 
100.00 
100,00 

- 
100.00 
contd. 



1 2 3 4 5 

386. 73187-1-1-2H-BH-2P (G-130 X JG-24) 1 1 100.00 
387. -2-1H-BH-1P II 1 1 100.00 
388. -2P 2 2 100.00 I1  

389. -3-1-1H-1H-1P 8 8 100.00 I t  

390. -2P 6 6 100.00 II 

391. -2H-1P II - - - 
392. -2P 4 4 100.00 I1  

393. -3H-1P 7 7 100.00 I 1  

394. -2P 7 7 100.00 .I 

395. -2-1H-BH-1P 2 2 100.00 II 

396. -2P 3 3 100.00 I t  

397. 73190-6-1-1H-BH-1P (F-378 X Chaf a) 2 2 100.00 
398. -2P 8 8 100.00 I t  

399. 73196-5-3-1H-BH-1P (T-3 X JG-24) 11 11 100.00 
400. -2P 2 2 100.00 I1  

401. 73204-6-1H-LB-1P-1P (RS-11 X NO. 42) 6 6 100.00 
402. - 2P 6 6 100.00 I t  

403. 73205-8-4-1H-1P-1P (RS-11 X F-404) 3 3 100.00 
404. - 2P 3 3 100.00 I 1  

405. 73208-1-1-1H-BH-1P (RS-11 X F-378) 12 12 100.00 
406. -2H-BH-1P 4 4 100.00 II 

407. -2P 7 7 100.00 I 1  

408. 73210-3-1-1H-1P-1P (GW-5/7 X F-404) 7 7 100.00 
409. -2P 1 1 100.00 11 

410. -6-1-2P-1P-1P 3 3 100.00 II 

411. -2P 3 3 100.00 II 

412. 73211-1-1-1H-1P-1P (GW-5/7 X Ceylon-2) 7 6 85.71 
413. -2P 10 8 80.00 11 

414. -4-1H-1P-1P 14 14 100.00 I1  

415. -2P 4 4 100.00 I1  

416. 73212-7-3-1P-1P-1P (GW-5/7 X Pant-104) 6 6 100.00 
417. -2P 5 5 100.00 II 

418. -lH-1P 4 4 100.00 II 

419. -2P 10 10 100.00 I1 

420. 73213-2-2-1P-1P-1P (GW-5/7 X H-223) 5 5 100.00 
421. -2P - - - n 

422. -9-1-1H-1H-1P 2 2 100.00 11 

423. -2P 6 6 100.00 I1  

424. -1H-3H-1P 7 7 100.00 I1  

425. -2P 6 6 100.00 I1  

426. -2H-1P-1P 4 4 100.00 I1  

427. - 2P 6 6 100.00 II 

428. -2-1H-1P-1P 2 2 100.00 II 

429. -2P II 7 7 100.00 
430. -3-1H-1P-1P 4 4 100.00 11 

contd . 



1 2 3 4 5 

431. 7 3 2 1 3 - 9 - 3 - 1 ~ - 1 ~ - 2 ~  (GW-5/7 x H-223) 2 2 100.00 
432. -3P 1, 3 3 100.00 
433. 73217-2-4-1H-2~-1~ (F-404 x csylon-2) 7 
434. 

7 100.00 
-3-1-1H-BH-lp II 7 7 100.00 

435. -1H-2P II 4 4 100.00 
436. 73218-13-3-1H-1~-lp (F-404 x pant-104) 6 6 100.00 
437. -2P n 12 12 100.00 
438. 73219-2-1-1H-lp-lp (F-404 x H-223) 13  1 3  100.00 
439. -2P (I 2 2 100.00 
440. -2H-1H-1P II 4 4 100.00 
441. -2H-1P II 10 1 0  100.00 
442. -2P I t  9 9 100.00 
443. 73219-2-4-1H-1H-1P (F-404 X H-220) 3 3 100.00 
444. -2P 11 5 5 100" 00 
445. -2H-1P II 6 6 100.00 
446. -3-1-2H-1H-1P II 6 6 100,OO 
447. -4-1H-1H-1P II 8 8 100.00 
448. -2P 11 3 3 100.00 
449. - 2H- 1P 9 9 100,OO 11 

450. - 2P 5 5 100.00 11 

451. -2H-BH-1P 11 4 4 100.00 
452. - 2H-BH-2P 7 7 100.00 n 

453. -4-2-1H-BH-1P 3 3 100.00 11 

454. -2P 6 6 100.00 11 

455. -3-1H-1P-1P 6 6 100.00 ,I 

456. -3-1H-1P-2P 12 12 100.00 11 

457. -4-3H-1H-1P 6 6 10On00 I t  

458. - 2P 4 4 100,OO 11 

459. 73222-4-2-1H-1P-1P (Ceylon-2 X pant-104) 9 9 100,OO 
460. - 2P 3 3 100,OO 11 

461. -19-3-1H-BH-1P 3 3 100.00 I t  

462. -2P 6 6 100-00 ,I 

463. -22-2-2H-1P-1P 8 6 75.00 II 

464. - 2P 5 5 1OOn0O II 

465. 73223-1-2-1H-1H-1P (Ceylon X F-370) 5 5 l o o r  00 
466. -2P 11 3 3 100.00 

467. -2H-1P 3 
,I 3 100,oo 

468. -2P 11 
11 11 100.00 

469. 73241-3-1-1H-1P-1P (JGC-1 X Chafa) 7 7 100.00 

470. - 2P 5 
11 5 100.00 

471, 73250-15-1-1H-1H-1P (RS-11 X Ceylon-2) 8 8 100,OO 
472. 73252-5-3-1H-BH-1P 

11 3 3 100.00 

473. -2P 1 0  
11 1 0  100.00 

474. -6-3-1H-BH-1P 8 
11 8 1 0 0 ~ 0 0  

475. -2P 8 
I 1  8 100.00 

contd.  



1 2 3 4 5 

476. 73252-6-3-2H-1H-1P (RS-11 X Ceylon-2) 4 4 100.00 
477. -2P 7 7 100.00 II 

478. -7-2-1H-BH-1P 7 7 100.00 I 1  

479. -11-4-1P-1H-1P 8 8 100.00 I1 

480. - 2P 6 6 100.00 II 

481. 73257-7-1-1H-BH-1P (Ceylon-2 X Ahmedabad-52) 14 13 92.85 
482. -2P 8 8 100.00 U 

483. 73259-20-2-2H-BH-1P (P-1786 X C-214) 9 9 100.00 
484. -3-2H-BH-lP 8 8 100.00 11 

485. - 2P 8 8 100.00 n 

486. 73264-1-1-1H-BH-1P (Ahmedabad-52 X 4 4 100.00 
850-3/27) 

487. -2P 8 8 100.00 It 

488. -3H-1P 4 4 100.00 I1 

489. -2P 9 9 100.00 # I  

490. -2-3-1H-BH-1P 14 14 100.00 II 

491. 73273-5-4-1H-1P-1P (L-2 X EC-1538) 8 8 100.00 
492. -2P 10 10 100.00 n 

493. 73275-10-1-2H-BH-1P (F-378 X P-4642) 10 10 100.00 
494. -2P 11 11 100.00 11 

495. 73278-8-2-3-lH-lP-lP (F-61 X P-2974) 12 12 100.00 
496. - 2P 10 10 100.00 II 

497. 73301-7-4-1~-1H-lP (G-543 X Annigeri) 9 9 100.00 
498. -2P 5 5 100.00 II 

499. -13-1-1H-1P-1P 15 15 100.00 II 

500. -2P 19 19 100.00 II 

501. -3-1H-1H-l.P 15 15 100.00 n 

502. -19-1-1H-1H-1P 11 11 100.00 I1  

503. - 2P 14 13 92.85 II 

504. -2H-1P 10 10 100.00 II 

505. -2P 7 4 57.14 I 8  

506. -3H-1P 9 8 88.88 I1  ' 

507. - 2P 3 3 100.00 II 

508. -19-3-1H-1H-1P 7 7 100.00 I1 

509. -2P 7 5 71.42 II 

510. 73307-10-4-1H-1H-1P (K-468 X F-378) 6 6 100.00 
511. - 2P II 6 6 100.00 
512. -2H-2H-1P 8 8 100.00 #I 

513. - 2P 9 9 100.00 I1  

514. -14-2-1H-BH-1P 11 10 90.90 11 

515. -2H-1P-1P 9 8 88.88 I t  

516. -2P 9 7 77.77 II 

517. -3-1H-1P-1P 11 11 100.00 I1  

518. - 2P 12 12 100.00 11 

519. -BH-1P 11 11 100.00 I1  

520. -2P II 7 7 100.00 
contd. 



1 2 
3 4 5 

521. 73308-1-3-1H-2~-1~ (F-378 x USA-613) 
522. 

8 
-2P 

8 100.00 
Il 

8 
523. -~-~-~H-BH-IP 8 100.00 

I t  
7 

524. 
4 

-2P 
57.14 

I 1  
4 

525. -17-1-1H-~~-lp 
4 100.00 

I 1  
9 8 88.88 

526. -2P II 10 8 80.00 
527 7 3310-3-3-1~-1~-1~ (C-214 X Radhey) 16 16 100.00 
528. -18-4-1H-1H-1~ 11 16 11 68.75 
529. 73312-1-4-1~-~I-I-lp (T-3 x G-24) 11 11 100.00 
530. - 2P 11 9 9 100.00 
531. -3-3H-1H-1P-1~ 11 2 2 100.00 
532. 73315-16-2-1H-BH-1~ (H-355 X F-496) 3 3 100,oo 
533. -2P I, 10 10 100.00 
534. -18-5-1H-1P-1P II 6 6 100.00 
535. - 2P 11 9 8 88.88 
536. 73318-11-3-1H-2H-1P (G-24  x Anniger-) 4 1 25.00 
537. - 2P 11 11 9 81.81 
538. -3H-1P 11 7 7 100.00 
539. - 2P 11 7 7 100.00 
540. 73320-1-1-2H-1H-1P (USA-613 X Bengal gram) 9 7 77.77 
541. 73324-3-1-1P-1P-1P (Hima X L-345) 14 9 64.28 
542. -3-1-1P-1P-2P t t  11 6 54 54 
543. -2P-1P LI 10 6 60.00 
544. -2P II 2 2 100.00 
545. 73326-7-2-1H-1H-1P (C-235 X NO, 55) 10 9 90.00 
546. -2P 2 2 100.30 II 

547. -11-3-1H-1H-1P 8 8 100.00 I ,  

548. - 2P 11 11 100.00 I 1  

549. 73344-7-4-1P-1P-1P (NP-34 X P-3806) 11 11 100,OO 
550. 73348-5-4-1H-1H-1P (BN-10 X H-223) 5 5 100.00 
551. -2P 8 8 100.00 ,I 

552. -6-1-1P-1P-1P 2 2 100.00 I t  

553. -2P 12 8 66.66 I, 

554, 73363-2-2-1P-1P-1P (BEG-482 X Annigeri) 10 6 60,OO 
555. -2P 14 7 50.00 n 

556. 73377-1-2-1H-1H-1P (GW-5/7 X ~0.42) 7 5 71.42 
557. 7417-B-1P-LB-1P-1P (P-2974 X G-130) 9 9 100.00 
558. -2P 6 5 83.33 11 

559. 7443-B-1H-LB-1H-1P (Lebanese local X H-355) 9 7 77.77 
560. 7458-B-1H-LB-BH-1P (SP-405 X H-208) X 12 6 50.00 

(RS-11 X GW-5/71 
561. -2P 8 4 50-00 II 

562. 7469-1-1H-LB-BH-1P BG-1 (H-355 X L-550) 3 2 66-66 
563. -7-2H-LB-1P-1P 

II 11 11 100.00 

564. -2P 8 8 100.00 
11 

565. 7478-B-3p-LB-lp-lP (850-3/27 XG-130 X JG-62) 4 4 100.00 
contd, 
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566. 7478-B-3P-LB-1P-2P (850-3/27 X (G-130 X 9 9 100.00 
JG-62) 

567. 7481-B-1H-LB-1H-1P (F-61 X (G-543 X 8 8 100.00 
850-3/27) 

568. -2P 9 9 100.00 m 

569. 7486-B-9P-LB-1P-1P ((2-156 X (850-3/27 X 10 10 100.00 
F-378) 

570. - 2P 11 11 100.00 II 

571. 74103-B-2H-LB-1H-1P (P-502 X BG-1) 14 14 100.00 
572. -2P 15 15 100.00 I 

573. -2H-1P 11 11 100.00 I1  

574. * - 2P 8 8 100.00 II 

575. 74109-B-4H-LB-BH-1P (P-436 X G-130) 8 8 100.00 
576. -9H-LB-BH-1P 3 3 100.00 n 

577. -2P 12 12 100.00 I t  

578. 74113-B-1H-LB-BH-1P (P-505 X BG-1) 11 11 100.00 
579. -2P 8 8 100.00 !I 

580. - 3H-LB-BH-1P 8 8 100.00 *I 

581. -2P 5 5 100.00 n 

582. 74126-B-1H-LB-BH-1P (P-99 X F-379) 6 4 66.66 
583. - 2P 15 15 100.00 II 

584. 74182-B-1H-LB-BP-1P (G-130 X BG-1) 14 14 100.00 
585. - 2P 8 8 100.00 I1 

586. 74193-B-3P-LB-1P-1P (F-61 X K-468) 8 8 100.00 
587. - 2P 11 11 100.00 n 

588. 74204-B-2P-LB-1P-1P (Pant-102 X SP-405) 9 8 88.88 
589. - 2P 5 3 60.00 I1 

590. 74280-B-3P-LB-1P-1P (C-156 X 850-3/27 X 4 2 50.00 
B-110) 

591. - 2P 9 6 66.66 11 

592. 74286-B-1P-LB-1P-1P (P-4027 X (850-3/27 X 2 2 100.00 
No. 56) 

593. -2P 6 6 100.00 II 

594. 7314-20-1-IH-~P-~P (H-208 X Annigeri) 11 11 100,OO 
595. - 2P 6 6 100.00 I1 

596. 7338-2-4-1H-1P-1P (H-208 X C-104) 8 6 75.00 
597. 7344-19-2-2-2P-lP-lP (L-550 X F-61) 1 1 100.00 
598. 7353-2-3-1P-1P-1P (L-550 X BEG-482) 7 3 42.85 
599. -lH-1P-1P 8 6 75.00 I, 

600. 7358-4-3-1H-1P-1P (L-550 X K-4) 7 3 42.85 
601. -2P 12 7 58.33 n 

602. - 3P 14 11 78.57 11 

603. - 4P 8 6 75.00 I 

604. -8-2-1H-1P-1P 8 8 100.00 )t 

605. 7367-15-3-1P-1P-1P (L-550 X P-1786) 12 5 41.66 
contd. 





(H-208 X P-4804) - 
I* 14 

(H-208 X K-4) 9 
(H-208 X '2-104) 9 

I t  7 
(L-550 X F-61) 10 

I1  9 
(L-550 X F-378) 11 
(L-550 X BEG-482) 2 

n 4 
II 3 
II 4 
I t  7 
11 9 
n 9 

(L-550 X K-4) - 
(L-550 X P-1786) - 

II 4 
II 10 

(L-550 X USA-613) 12 
(L-550 X GW-5/71 10 

I# 10 
II 7 
II 3 

(L-550 X SP-405) 4 
(L-550 X L-2) 6 

I t  3 
I1 5 
II 4 
I, 6 

(L-550 X E-100) 7 
I8 7 

(Rabat X F-378) 11 
(K-4 X L-144) 1 
(F-61 X P-480) 3 
(JG-62 X P-2252) 1 
(850-3/27 X CP-66) X 3 
(Rabat X L-550) 

83.33 
100.00 
100.00 
53.84 
100.00 
contd. 



1 2 3 4 5 
6. 7322-5-3-3H-~~-l~-~p (H-208 x ~s-11) 15 13 86,66 
7. -6-3-2H-LB-1H-Bp II 9 5 55,55 
8. 7326-12-3-1H-LB-~~-~p (H-208 x BR-70) 6 6 100nOO 
9. 7 3 2 8 - 8 - 4 - 1 ~ - ~ ~ - 1 ~ - ~ ~  (H-208 x cp-66) 6 6 100.00 
10. ~ ~ ~ O - ~ - ~ - ~ P - L B - B H - B P  (H-208 x EC-12409) 5 5 100.00 
11. 7332-7-1-2H-LB-l~-~p (H-208 x F-370) 17 9 52.94 
12. -2-1H-LB-BH-BP II 11 7 63,63 
13. -~~-~-~H-LB-~H-BP It 7 7 100.00 
14. -2H-BP u 5 4 80,OO 
15. -3-1H-LB-1H-BP n 3 3 100,OO 
16. -2H-LB-BH-BP n 7 3 42.85 
17. -4-1H-LB-1H-BP u 13 9 69.23 
18. -2H-LB-BH-BP II 10 5 50,OO 
19. -12-2-1H-LB-lH-Bp 11 6 6 100.00 
20. -2H-LB-1H-BP II 1 1 100,OO 
21. -4-2H-LB-1H-BP II 10 3 30.00 
22. 7333-2-4-lH-LB-BH-BP (H-208 X F-496) 17 8 47.05 
23. -13-1-1H-LB-1H-BP II 11 5 45,45 
24. -2H-LB-1H-BP 7 5 71.42 n 

25. -15-2-1H-LB-BH-BP 6 3 50.00 11 

26. -3H-LB-1H-BP 7 6 85.71 u 

27. -2H-BP 9 5 55.55 n 

28. -4-2H-LB-BH-BP 8 3 37-50 If 

29, 7336-3-2-1P-LB-1H-BP (H-208 X No.40) - - - 
30. 7338-1-1-3H-LB-1H-BP (H-208 X C-104) 1 1 100.00 
31. -3- 1-1H-LB- 1H-BP 10 2 2C000 10 

32. 7339-3-3-1H-LB-1H-BP (H-208 X E-100) 13 13 100,OO 
33. -7-2-1P-LB-1H-BP 6 I ,  6 100.00 
34. -9-3-1P-LB-1H-BP 8 8 100,OO I, 

35. 7341-10-2-1H-LB-2H-BP (H-208 X N-591 15 15 100~00 
36. -16-2-1H-LB-1H-BP t1 16 16 100~00 

37. 7343-16-4-1H-LB-BH-BP (H-208 X USA-613) 5 2 40,OO 
38. 7341-20-3-1P-LB-2H-BP (H-208 X N-59) 7 7 100.00 
39. 7343-19-1-1H-LB-BH-BP (H-209 X USA-613) 17 11 64.70 
40, 7344-11-1-1H-LB-BH-BP (L-550 X F-61) 13 10 76.92 

-13-3-1P-LB-1P-BP 41. 
,I 3 3 100 00 

42. 7374-4-1-1H-LB-IH-BP (L-550 X Pant-102) 3 1 33,33 

43. 7378-20-3-2H-LB-BH-BP (L-550 X H-223) 8 6 75,OO 

44. 7387-12-1-2H-LB-lH-BP (L-550 X E-100) 7 6 85 71 

45. 7389-30-4-lp-LB-BH-BP (850-3/27 X F-378) 13 10 76,92 

46. 7390-5-1-1H-LB-1H-BP (850-3127 X Radhey) , 8 8 100.00 

47. 7391-7-1-1p-LB-BH-BP (850-3/27 X G-130) 10 7 70.00 

48. 7 3 9 5 - 3 5 - 2 - 1 ~ - ~ ~ - 1 ~ - ~ ~  (850-3/27 X H-355) 7 7 100.00 

-40-1-2H-LB-1H-BP 49. 
11 7 4 57,14 

50. 7 3 9 7 - 5 - 1 - 1 ~ - ~ ~ - ~ ~ - ~ ~  (850-3/27 X BEG-482) 12 12 100.00 
coctd . 



(850-3/27 X H-208) 10 
I1 4 
It 14 
II 16 

(850-3/27 X USA-613) 7 
(850-3/27 X E-100) 10 
(JG-62 X BEG-482) 11 

II 7 
(JG-62 X JG-221) 12 

U 9 
(JG-62 X K-468) 11 
(JG-62 X Chafa) 7 

n 6 
(JG-62 X B-110) 7 
(JG-62 X P-1786) 14 

If 20 
II 17 
11 18 
11 3 

(JG-62 X USA-613) 3 
II 3 

(JG-62 X No.42) 4 
It 3 

(JG-62 X Pant-104) 7 
It 10 

(JG-62 X F-496) 8 
n 13 
II 10 
I1 8 
,I 11 
n 9 
I1 12 
11 9 

(JG-62 X L-2) 10 
(JG-62 X B-100) 12 

I* 12 
(G-130 X P-4779) 6 
(G-130 X Chafa) 10 
(G-130 X JG-24) 16 

11 11 
It 12 
It 10 

(F-378 X Chafa) 11 
II 11 
II 10 100.00 

contd. 



(F-378 X Chafa) 12 
(RS-11 X F-104) 8 

II 7 
(RS-11 X F-378) 9 
(GW-5/7 X Ceylon-2) 3 

n 14 
(GW-5/7 X H-223) 9 
(GW-5/7 X H-223) 7 

I( 11 
,I 15 
II 7 

(F-404 X Ceylon-2) 12 
I, 10 

(F-404 X H-223) 7 
n 10 
I t  10 
11 11 

(Ceylon-2 X Pant-104) 8 
I 1  14 
II 6 

(RS-11 X Ceylon-2) 7 
I 1  7 

(RS-11 X C-214) 6 
II 1 
I t  3 
I, 9 
,I 5 
II 7 
I 1  8 
L I  14 
11 11 

(Ceylon-2 X P-1786) 11 
(Ceylon-2 X 2 
Ahmedabad-52 ) 



1 2 3 4 5 

141. 73307-14-2-1H-LB-2H-BP (K-468 X F-378) 9 9 100.00 
142. - 14- 2-1H-LB- 3H-BP 11 11 100.00 I 1  

143. -3-1H-LB-1H-BP 2 2 100.00 I 1  

144. 73308-7-4-1H-LB-1H-BP (F-378 X USA-613) 6 6 100.00 
145. -8-3-1H-LB-1H-BP 13 13 100.00 n 

146. 73315-22-2-1P-LB-1H-BP (H-355 X F-496) 8 8 100.00 
147. 73326-1-2-1H-LB-1H-BP (C-235 X NO, 55) 10 10 100.00 
148. -11-3-1H-LB-BH-BP 7 7 100.00 n 

149. 73327-5-1-1P-LB-BH-BP ((2-2 35 X P-1137) 2 2 100.00 
150. 73344-7-2-1H-LB-fH-BP (NP-34 X P-3896) 8 8 100.00 
151. 73348-5-3-1H-LB-1H-BP (BN-10 X H-220) 6 6 100.00 
152. ' -6-1-2P-LB-1P-BP n 9 9 100.00 
153. 73352-4-4-1P-LB-BH-BP (JG-62 X P-2252) 13 13 100.00 
154. 73353-2-1-2H-LB-BH-BP (Chafa X C-235) 10 10 100.00 
155. 7338-1-1-2H-LB-1H-1P (H-208 X C-104) 3 3 100.00 
156. -2P 8 8 100.00 n 

157. 7384-3-2-2H-LB-BH-BP (L-550 X Pant-104) 2 2 100.00 
158. 7385-17-3-2H-LB-1H-1P (L-550 X L-2) - - - 
159. 7571-1-1-2H-LB-1H-1P (L-550 X N0~42) 5 5 100.00 
160. 7338-1-1-2H-LB-1H-BP (H-208 X C-104) 4 4 100.00 
161. 7353-6-1-1P-LB-1H-BP (L-550 X BEG-482) 8 8 100.00 
162. -2~-LB-1~-BP n 4 4 100.00 



screening of chickpea gemplasm f o r  resistance t o  wilt (1978-79) 

S1o ICC N o .  N o .  of NO. of Per- 1 ''' ICC NO. 
NO. of N o ,  of Per- 

N o .  plants wilted cent NO. plants wilted cent 
plants wilt 

1 2 3 4 5 

1. 10378 3 7 29 78.37 
2. 10379 3 5 12 34*28 
3. 10382 3 3 4 12.12 
4. 10384 28 4 14.28 
5. 10385 3 3 33 100.00 
6. 10386 2 7 7 25.92 
7. 10387 36 36 100.00 
8. 10388 4 1 17 41.46 
9. 10389 39 13 33.33 
10. 10390 30 6 20.00 
11. 10391 30 14 46.66 
12. 10392 29 11 37.93 
13. 10393 19 11 57.89 
14. 10394 3 8 11 28.94 
15. 10395 43 17 35,53 
16. 10396 4 4 10 22-72 
17. 10397 3 2 6 18.75 
18. 10398 3 1 10 32.25 
19. 10399 34 5 14.70 
20. 10400 4 1 41 100,OO 
21. 10401 4 5 21 46.66 
22. 10402 3 1 30 96,77 
23. 10403 26 11 42,30 
24. 10404 20 14 70.00 
25. 10407 33 27 81.81 
26. 10408 32 31 96.87 
27. 10409 24 19 79.16 
28. 10410 28 24 85.71 
29, 10411 17 14 82.35 
30, 10413 2 5 25 100.00 
31, 10414 15 6 40,OO 
32. 10415 2 1 17 80.95 
33. 10416 19 19 100~00 
34, 10417 15 12 80-00 
35. 10418 37 22 59.45 
36" 10419 2 5 14 56.00 
37. 10420 2 4 15 62" 50 

plants wilt 
1 2 3 4 5 

38. 10422 3 1 30 96.77 
39. 10423 2 9 2 3 79.31 
40, 10424 46 4 2 91.30 
41. 10425 3 7 20 54.05 
42. 10426 3 9 12 30.76 
43. 10427 4 3 2 2 51.16 
44. 10428 10 7 70.00 
45. 10429 3 5 12 34.28 
46, 10430 49 23 46.93 
47. 90432 2 1 17 80.95 
48- 10433 2 7 27 100.00 
49, 10436 28 22 78.57 
50, 10438 4 3 3 0 69.76 
51, 10439 3 3 33 100.00 
52. 10440 4 2 3 8 90.47 
53. 10441 39 33 84.61 
54. 10443 4 1 3 1 75.60 
55. 10444 4 3 3 5 81.39 
56. 10445 3 2 2 6 81.25 
57. 10446 40 3 4 85.00 
58. 10447 49 49 100.00 
59. 10448 36 8 22.22 
60, 10449 4 7 47 100.00 
61. 10451 3 1 2 6 83.87 
62, 10452 43 4 9.30 
63, 10453 4 0 17 42.50 
64. 10454 3 6 36 100.00 
65, 10456 2 6 26 100.00 
660 10458 2 4 24 100.00 
67. 10460 2 5 25 100.00 
68 10465 39 4 10,25 
69 10466 3 5 2 5.71 
70. 10467 3 0 10 33.33 
71" 10468 3 8 2 2 57.89 
72, 10469 4 1 32 78.04 
73. 10470 4 0 2 6 65.00 

1 74 10471 28 2 1 75.00 
contc 





1 2 3 4 5 

167. 10567 3 6 12 33.33 
168. 10568 39 13 33.33 
169. 10569 2 9 11 37.93 
170, 10570 3 0 12 40-00 
171, 10571 4 0 16 4d-00 
172. 10572 4 0 10 25,OO 
173. 10573 50 15 30.00 
174. 10574 40 15 37,50 
175, 10575 36 18 50.00 
176. 10576 4 4 22 50.00 
177. 10577 3 8 11 28.94 
178. 10578 43 17 39.53 
179. 10579 4 6 36 78.26 
180. 10580 4 7 14 29.78 
181. 10581 38 12 31.57 
182. 10582 48 12 25.00 
183. 10583 3 5 17 48.57 
184. 10584 3 7 12 32.43 
185. 10586 3 5 16 45.71 
186. 10587 3 7 37 100.00 
187. 10588 5 0 50 LOO.00 
188. 10589 4 1 25 60.97 
189. 10590 4 2 16 38.09 
190. 10591 3 6 23 63.88 
191. 10592 2 8 19 67-85 
192. 10593 3 1 17 54-03 
193. 10594 29 29 100,OO 
194. 10595 3 1 31 100,OO 
195. 10596 3 0 28 93.33 
196. 10597 5 0 17 34-00 
197. 10598 32 32 100.00 
198. 10609 34 29 85.29 
199. 10610 2 8 28 100,OO 
200. 10611 36 36 100.00 
201. 10615 26 22 84.61 
202, 10617 39 37 94.87 
203. 10618 14 14 100.00 
204. 10619 23 20 86,95 
205. 10621 11 4 36.36 
206, 10624 11 11 100fiOO 
207. 10625 14 13 92,85 
208. 10626 2 4 17 70.83 
209. 10628 13 13 100-00 
210. 10630 3 0 5 16.66 
211. 10632 5 5 100.00 
212. 10633 9 4 44.44 

1 2 3 4 5 

213* i0634 12 6 50.00 
214. 10635 9 9 100.00 
215 10636 33 32 96.96 
216. 10637 36 36 100.00 
i17r 10638 22 21 95*45 
218, 10639 24 24 100.00 
219. 10641 16 12 75.00 
220, 10642 33 14 42.42 
221- 10645 16 16 100.00 
222. 10657 26 26 100.00 
223r 10659 29 29 100.00 
224- 10660 20 12 60.00 
225. 10661 32 31 96.87 
226. 10662 35 5 14.28 
227. 10663 48 17 35.41 
228, 10664 42 40 95.23 
229, 10665 26 12 46.15 
230. 10666 32 10 31.25 
231. 10667 28 28 100.00 
232. 10668 41 37 90.24 
233. 10669 12 12 100.00 
234- 10793 16 16 100.00 
235, 10794 38 20 52.63 
236. 10795 50 34 68-00 
237. 10796 35 33 94.28 
238. 10797 29 16 55,17 
239. 10798 36 36 100,OO 
240 10799 29 10 34.48 
241, 10801 38 11 28,94 
242. 10802 38 2 5,26 
243. 10803 45 3 6.66 
244. 10804 42 23 54.76 
245. 10805 32 7 21-07 
246 10806 40 10 25.00 
247. 10807 35 10 28.57 
248. 10808 48 47 97.91 
249, 10809 19 3 15.78 
250, 10810 40 26 65,OO 
251 10811 39 39 100.00 
252 i0814 41 41 100~00 
253" 10820 31 9 29.03 
254. IC8il 33 33 100.00 
255" 10822 29 26 89,65 
256. 10823 22 2 9.09 
257, 10827 34 34 100.00 1 258, 10828 29 16 55.17 

contd , 





1 2 3 4 5 

351. 3158 16 16 100.00 
352. 3172 3 4 28 82.35 
353. 3174 18 18 100.00 
354. 3183 7 7 100,OO 
355. 3184 2 4 1 2 ,  50.00 
356. 3201 34 7 20,58 
357. 3284 2 8 11 39.28 
358. 3308 m15 15 100,OO 
359. 3348 3 5 11 31.42 
360. 3350 2 8 12 42-85 
361. 3356 40 10 25.00 
362. 3370 20 7 35.00 
363. 3376 18 18 100.00 
364. 3384 16  15 93.75 
365. 3388 3 8 38 100.00 
366. 3396 2 5 11 44.00 
367. 3408 2 5 25 100.00 
368. 3408 20 18 90.00 
369. 3414 3 2 9 28.12 
370. 3415 28 4 14.28 
371. 3427 3 5 19 54.28 
372. 3454 15 3 20.00 
373. 3455 19 14 73,69 
374. 3556 29 21  72.41 
375. 3562 2 5 2 8-00 
376. 3565 2 0 20 100.00 
377. 3566 16 15 93.75 
378. 3567 38 33 86.84 
379. 3572 3 4 12 35-29 
380. 3573 17 17 100.00 
381. 3582 2 5 3 12-00 
382. 3584 32 9 28.12 
383. 3592 16 16 100.00 
384. 3593 4 4 100.00 
385. 3596 3 0 30 100.00 
386. 3597 14 14 100.00 
387. 3603 19 6 31.57 
388. 3605 5 5 100.00 
389. 3607 11 11 100cOO 
390. 3608 2 3 23 100nOO 
391. 3621 2 5 25 100nOO 
392, 3622 1 8  18 100.00 
393. 3630 2 1 21 100.00 
394. 3634 2 8 28 100.00 
395. 3638 15 15 100,OO 

396. 3643 2 3 23 100.00 
397. 3665 2 1 21  300.00 

3 3 33 100.00 398. 3666 
3 3 33 100.00 399. 3671 

1 2 3 4 5 

400- 3673 18 18 100.00 
401, 3674 15 15 100.00 
402, 3675 LO 10 100,oo 
403. 3678 23 23 100,OO 
404- 3683 8 8 100,OO 
405, 3684 18 3 16.66 
406. 3686 3 0 8 26.66 
407. 3690 16 15 93.75 
408 3692 15 12 80.00 
409. 3694 20 20 100.00 
410 3695 16 7 43.75 
411. 3700 12 12 100.00 
412. 3702 28 9 32.14 
413. 3703 13 1.3 100.00 
414, 3709 11 11 100,OO 
415- 3725 14 14 100.00 
416, 3736 34 34 100,OO 
417. 3738 33 33 100.00 
418.. 3740 22 22 100.00 
419. 3764 27 27 100.00 
420. 3767 47 47 100,OO 
421. 3775 18 18 100.00 
422. 3776 28 28 100,OO 
423, 3780 42 42 100.00 
424, 3784 38 38 100,OO 
425 3785 32 32 100.00 
426 3790 17 17 100.00 
427. 3810 27 27 100,OO 
428. 3811 43 43 100 00 
429, 3812 15 15 100.00 
430 3822 22 22 100,oo 
431, 3849 38 38 100.00 
432, 3875 25 25 100nOO 
433. 3876 18 18 100.00 
434, 3882 10 10 100.00 
435- 3883 29 29 100,OO 
436- 3684 19 19 100.00 
437, 3885 17 17 100.00 
438, 3886 11 11 100,OO 
439 5887 25 27 100.00 
44OP 3890 32 32 100.00 
441, 3896 36 36 100.00 
442 3899 28 28 100.00 
443 3900 24 24 100,OO 
444, 3954 20 20 100.00 
445, 4114 26 26 100.00 
446, 4121 32 32 100.00 
447. 4124 21  2 1  100.00 
448. 4125 32 32 100.00 

contd. 





14 30.43 
13 40,62 
37 100.00 
17 77,27 

8 25.00 
9 30.00 

2 2  68.75 
19 100.00 
27 100.00 
19 100.00 

6 19 -35  
3 9.37 
8 24.24 
4 9.30 
7 16.66 

11 32.35 
30 100.00 
27 69-23 
17 100.00 
25 100.00 
33 89.18 
25 50.00 

9 21,42 
29 100,OO 
29 96..66 
11 35.48 
34 91,89 
20 46.51 

8 17+39  
14 37.83 
18 41.86 
48 100.00 
45 91,83 
40 90.90 
39 95.12 
40 95,23 
38 97.43 
35 97.22 
33 80.48 
4 1  100.00 
36 87,,80 
4 1  93.18 

7 17,50 
12 37,50 
32 78.04 

contd. 





1 2 3 4 5 

721. 6874 35 5 14.28 
722. 6892 30 3 0 100.00 
723. 6900 39 39 100.00 
724. 6905 33 18 54 54 
725. 6908 35 13 37 14 
726. 6911 31 14 45.16 
727. 6913 40 3 2 80.00 
728. 7202 25 2 5 100.00 
729. 7203 35 3 2 91.42 
730. 7205 18 18 100.00 
731. 7206 29 28 96.55 
732. 7228 34 3 4 100.00 
733. 7284 28 19 67.85 
734. 7302 45 10 22.22 
735. 7313 10 10 100.00 
736. 7314 36 6 16.66 
737. 7319 33 3 3 100.00 
738. 7320 30 3 0 100.00 
739. 7321 33 3 3 100.00 
740. 7324 17 16 94.11 
741. 7326 46 4 0 86,95 
742. 7328 44 40 90.90 
743. 7330 20 2 0 1OQ.00 
744. 7333 38 7 18.42 
745. 7335 35 3 5 100.00 
746. 7336 40 6 15.00 
747. 7338 40 8 20.00 
748. 7384 28 5 17 85 
749. 7386 27 2 7 100.00 
750. 7526 33 8 24.24 
751. 7559 33 3 3 100.00 
752. 7562 38 3 5 92,lO 
753. 7563 47 26 55.31 
754. 7564 21 19 90.47 
755. 7567 50 31 62.00 
756. 7569 43 4 1 95.34 
757. 7571 25 2 5 100.00 
758. 7572 36 3 6 100.00 
759. 7573 26 26 100.00 
760. 7574 23 19 82.60 

761. 7585 46 3 3 71,73 

762. 7595 30 3 0 100.00 

763, 7606 34 34 100 oc 
764. 7661 13 11 84.61 

765. 7663 31 2 9 93,54 

1 2 3 4 5 

766. 7669 47 35 74.46 
767 7674 33 30 90.90 
768, 7675 5 5 100,oo 
769, 7676 2 2 100.00 
770, 7677 12 12 100.00 
771 7678 39 39 100.00 
772. 7680 31 31 100.00 
773. 7713 46 46 100.00 
774. 7776 18 18 100.00 
775. 7802 23 23 100.00 
776. 7858 23 23 100.00 
777. 7872 31 13 41.93 
778 7874 21 21 100.00 
779 7875 27 27 100.00 
780 7876 12 12 100.00 
781 7877 39 34 87.17 
782 7878 26 20 76.92 
783. 7879 27 20 74.07 
784. 7880 31 17 54 83 
785. 7887 32 32 100.00 
786. 8054 43 38 88.37 
787. 8074 37 37 100.00 
788. 8075 30 30 100.00 
789, 8078 47 40 85.10 
790 8079 33 25 75.75 
791. 8081 30 30 100.00 
792. 8083 13 7 53.84 
793 8085 18 14 77.77 
794 8086 32 8 25.00 
795. 8113 40 40 100.00 
796. 8115 43 43 100.00 
797 8119 27 27 100.00 
798 8121 25 12 48.00 
799. 8127 41 31 75.60 

800. 8129 30 30 100.00 

801. 8131 47 10 21.27 
802 8132 37 27 72.97 
803. 8133 45 20 44,44 
804. 8134 34 21 61.76 
805 8136 45 45 100.00 
806, 8140 38 38 100,OO 
807 8143 39 39 100 00 
808 8149 43 39 90.69 
809. 8152 40 37 92.50 
810. 8153 40 40 100.00 

contd . 



70.27 
25.71 
17.07 
92,00 
69,56 
100.00 
100.00 
100.00 
91.42 
100.00 
41.66 
27.77 
31.25 
85.29 
55,55 
67.74 
100.00 
100.00 
100.00 
86.84 
100,oo 
100.00 
70.58 
81,81 
50.00 
81.81 
87.50 
91,89 
100.00 
100,oo 
100.00 
100.00 
83.78 
85.36 
80"00 
57.69 
66.66 
82.75 
100.00 
100.00 
70.37 
40,54 
38,88 
22.44 
82,75 
contd, 



1 2 3 4 5 

901. 8573 34 2 6 76.47 
902. 8574 12 11 91 "66 
903. 8575 23 23 100.00 
904. 8576 50 2 7 54.00 
905. 8577 43 22 51.16 
906. 8578 33 14 42.42 
907. 8579 46 4 2 91.30 
908. 8580 34 30 88.23 
909. 8581 44 3 3 75.00 
910. 8583 49 2 8 57 14 
911. 8584 10  2 20.00 
912. 8585 43 1 2.38 
913. 8586 44 9 20.45 
914. 8588 29 13 44.82 
915. 8589 10 4 40.00 
916. 8590 4 1  3 1 75.60 
917. 8591 3 1  2 1 67.74 
918. 8592 32 3 1 96.87 
919. 8593 24 17 70.83 
920. 8595 39 12 30.76 
921. 8596 34 16 47,05 
922. 8597 24 8 33.33 
923. 8598 22 12 54.54 
924. 8599 33 2 6 78.78 
925. 8600 4 1  4 1  100,OO 
926. 8601 40 3 3 82.50 
927. 8602 34 3 0 88.23 
928. 8603 44 10 22.72 
929. 8604 30 13 43,33 
930. 8605 26 13 50.00 
931. 8606 3 1  3 1  100,OO 
932. 8607 42 20 47,61 
933. 8609 15 7 46,66 
934. 8610 24 1 4 16 
935. 8612 36 4 11.11 
936. 8613 41 2 2 53.65 
937. 8614 26 7 26 92 
938. 8615 37 36 97 29 
939. 8616 24 2 0 83.33 
940. 8617 24 9 37 50 
941. 8621 28 28 100.00 
942. 8622 28 4 14.28 
943. 8623 34 2 5 73,52 
944. 8625 37 3 5 94.59 
945. 8627 40 17 42 50 

1 2 3 4 5 

946. 8628 22 22 100.00 
947, 8632 1 9  6 31.57 
948, 8633 24 24 100 00 
949. 8636 39 14 35.89 
950 8638 37 31 83.78 
951. 8640 20 20 100.00 
952. 8641 25 25 100,OO 
953. 8643 22 22 100.00 
954. 8644 26 26 100.00 
955. 8646 25 25 100.00 
956. 8647 21 21  100.00 
957. 8650 12 12 100.00 
958. 8652 18 18 100.00 
959. 8656 30 30 100.00 
960. 8657 15 15 100.00 
961. 8660 12 12 100.00 
962. 8662 22 22 100.00 
963. 8663 29 29 100.00 
964. 8664 29 29 100.00 
965. 8668 29 29 100,OO 
966. 8673 28 28 100.00 
967. 8678 27 27 100.00 
968. 8695 25 25 1 0 0 0 0  
969. 8696 19 19 100.00 
970, 8708 22 22 100.00 
971. 8710 25 25 100.00 
972. 8716 23 23 100.00 
973. 8719 32 30'  93 -7  5 
974. 8720 33 31 93.93 
975. 8721 22 21  95.45 
976. 8722 15 15 100.00 
977. 8726 23 21 91.30 
978. 8729 38 38 100.00 
979, 8730 29 29 100.00 
980. 8732 15 15 100.00 
981. 8735 24 24 100.00 
982. 8736 39 39 100.00 
983. 8737 22 22 100.00 
984. 8738 25 25 100,OO 
985. 8739 33 33 100,oo 
986. 8740 20 20 100.00 
987. 8774 35 29 82.85 
988. 8777 31 31 100,OO 
989.. 8779 20 20 100.0C 
990. 8767 16 16 1 O O . O C  

contd. 



1 2 3 4 5 

991. 8791 14 14 100.00 
992. 8796 37 37 100,OO 
993. 8797 33 33 100.00 
994. 8798 44 42 95.45 
995. 8800 38 3 7 97.36 
996. 8803 31 31 100.00 
997. 8804 38 38 100.00 
998. 8814 37 36 97.29 
999. 8815 28 26 92,85 
1000. 8816 43 43 100.00 
1001. 8817 35 35 100.00 
1002, "8820 25 25 100.00 
1003. 8821 24 24 100.00 
1004. 8822 19 19 100.00 
1005. 8823 36 36 100.00 
1006. 8825 37 37 100.00 
1007. 8827 41 41 100.00 
1008. 8828 34 34 100-00 
1009. 8829 37 37 100,OO 
1010. 8831 39 3 8 97,43 
1011. 8832 15 15 100.00 
1012. 8833 34 34 100,OO 
1013 8836 38 38 100,OO 
1014 8837 38 38 100.00 
1015. 8838 20 20 100,OO 
1016. 8841 25 25 100.00 
1017. 8842 36 36 100.00 
1018. 8845 35 35 100.00 
1019. 8850 16 16 100.00 
1020. 8851 19 19 100,OO 
1021. 8852 35 35 100.00 
1022. 8853 39 39 100.00 
1023. 8858 35 35 100 00 
1024. 8870 36 36 100.00 
1025. 8873 13 . 13 100.00 
1026, 8874 20 20 100,OO 
1027. 8875 35 35 100.00 
1028. 8876 34 34 100,OO 
1029. 8878 27 24 88.88 
1030. 8881 30 2 7 90. QO 
1031. 8887 23 23 100,OO 
1032. 8888 22 22 100.00 
1033. 8889 31 31 100.00 
1034. 8893 38 38 100.00 
1035. 8894 29 29 100,OO 

1 2 3 4 5 

1036. 8895 34 34 100,OO 
1037, 8896 24 24 100,OO 
1038. 8897 38 38 100.00 
1039, 8899 33 33 100,OO 
1040. 8901 38 38 100,OO 
1041. 8902 38 38 100,OO 
1042, 8904 36 36 100,OO 
1043. 8905 20 20 100.00 
1044. 8906 31 31 100,OO 
1045. 8907 33 33 100.00 
1046. 8908 34 34 100.00 
1047. 8912 21 20 95123 
1048. 8913 12 12 100.00 
1049. 8916 34 33 97.95 
1050, 8935 44 27 6i.36 
1051. 8967 32 4 -12 .50 
1052. 8968 46 7 15.21 
1053, 8969 41 8 19.51 
1054. 8970 30 6 20 00 
1055. 8971 32 2 6.25 
1056. 8975 47 7 14-89 
1057. 8976 47 15 31.91 
1058. 8977 31 6 19.35 
1059. 8979 41 4 9.75 
1060. 8980 35 3 8.57 
1061. 8981 49 11 22.44 
1062, 8983 41 7 17.07 
1063. 8984 36 1 2.77 
1064. 8985 47 3 6.38 
1065. 8986 37 7 18-91 
1066. 8988 40 2 5.00 
1067, 8991 38 1 2.63 
1068. 8992 48 10 20.83 
1069. 8997 35 2 5.71 
1070. 9006 28 2 7 -14 
1071. 9022 44 18 40,90 
1072. 9024 44 30 68.18 
1073. 9025 25 3 12.00 
1074, 9032 43 1 2.32 
1075, 9038 47 18 38,29 
1076. 9049 32 31 96.87 
1077. 9051 34 34 100,OO 
1078. 9053 44 12 27.27 
1079. 9054 35 10 28.57 
1080, 9055 43 2 4.65 

contd 



1 2 3 4 5 

1081. 9056 42 35 83.33 
1082" 9057 3 8 37 97,36 
1083. 9058 39 23 58 97 
1084. 9059 3 1 24 77,41 
1085* 9060 4 3 4 9-3C 
1086 9062 4 5 8 1777 
1087. 9065 44 7 15,90 
1088. 9069 3 5 5 14.28 
1089. 9070 46 3 6.52 
1090. 9072 4 1 13 31 70 
1091, 9073 4 3 12 27 90 
1092, 9074 3 5 6 17-14 
1093- 9075 48 22 45 83 
1094. 9077 5 0 25 50-00 
1095. 9078 4 5 15 33-33 
1096. 9079 43 14 32.55 
1097. 9080 44 13 29 54 
1098. 9081 3 4 25 73 52 
1099. 9082 4 1 38 92 68 
1100. 9083 4 6 42 9i 30 
1101. 9084 24 9 37 50 
1102. 9086 40 10 25.00 
1103 9089 4 4 17 38,63 
1104. 9091 37 13 35,i; 
1105, 9092 39 25 64, LO 
i106, 9093 4 2 17 40.47 
1107, 9094 J. 9 16 84,21 
1108, 9097 2' 19 76-37 
li0gO 9101 47 9 19 14 
1110. 9103 4 5 8 17-77 
1114 9104 3? 34 91-89 
1112. 9106 39 5 12.82 
1113" 9109 3 7 35 94,59 
1114. 9110 12 10 83*33 
1115. 9111 29 14 48,27 
1116, 9112 3 2 4 12,50 
1x17. 9113 3 8 11 2894 
1118* 9114 3 7 15 40 54 
1119. 91i7 3 3 2030 
1-26 9118 39 34 8: i7 
li.21, 9119 43 15 34 88 
1122 9122 4 6 1 4  30 43 
r 1 2 3  9123 4 9 35 7i 42 
1124" 9125 4 1 25 60.97 
1125- 9127 44 3 6 8i 

i 2 3 4 5 

1126. 9128 46 14 3OC43 
1125. 9129 39 13 33-23 
1128 9130 2 9 4 31-03 
i129 9121 3: 15 40.54 
1130 9175 32 12 37,50 
113i 9,36 17 6 35"29 
113i 9i52 13 13 10C-OC 
1133 9160 5 5 100 00 
1134* 9,71 7 7 100,OO 
1135" 9179 18 18 100.00 
1136 9-82 10 10 100,OO 
1137, 9226 20 20 100 00 
1138 9243 6 6 100 00 
1139 9430 4 4 100 06 
1140. 9482 12 12 100 00 
1141 9483 li 11 100 00 
1142, 9492 14 14 10OnO0 
li43 9520 8 8 100.00 
1144 9523 8 8 100 00 
1145 9609 14 14 100 00 
i146 9624 14 14 100 00 
1147- 9646 27 27 100oOO 
1148. 9647 12 12 100 GO 
1149 3654 9 9 LOG 00 
~i50 9666 8 8 ~ 0 0 ~ 0 0  
5 9670 16 16 100 60 
Li52 9671 9 9 100 GO 
,,53 9675 13 13 100 00 
ri54 9iC5 1 i 100oOO 
,155 9716 10 10 100.00 
~ ~ 5 6  9727 9 9 1CO.00 
115' 9'28 10 10 100 GO 
1i56 9-52 11 11 1OC 00 
iL59 9761 12 12 10GcOO 
i160 9767 1; 11 100.00 
1161 9-74 4 4 10C OC 
~ ~ 6 2  5811 10 10 100 00 
~163, 9817 11 il 100mOO 
,164 9824 

- 
1 7 100 GO 

li65 9825 5 5 10G.GG 
1,66 9836 i8 18 ioo600 
. c -  
,,o 9844 6 6 100.00 
i168 9851 16 16 100.00 
~ ~ 6 9  9858 11 11 100 00 
;r70 9870 15 15 100 00 

contd 





APPENDIX-IV 

P o t  s c r een ing  of breeding  m a t e r i a l  

No. o f  NO. of ' 
p a r t i c u l a r  w i l t e d  No. p l a n t s  

p l a n t s  
1 2 3 4 

1. Double-podded 8 8 
p l a n t s  

2 .  - - 
3. 1 0  1 0  
4 4 9 9 
5. 1 0  1 0  
6. 1 0  10  
7.  10  10  
8 .  1 0  10  
9. 1 1 

10.  1 0  10  
11. 10 10  
1 2 .  9 9 
13.  10  10 
14.  10  1 0  
15 .  1 0  10  
16 .  1 0  10  
17 .  9 9 
18.  1 0  10  
19 .  7 7 

20. 6 6 
21. 3 3 
22.  6 6 
23. 9 9 
24. 1 0  1 0  
2 5 .  4 4 
26. 6 6 

6 6 27. 
28. 7 7 
29.  7 7 

5 5 30. 
31. 6 6 
32.  10 1 0  
3 3 ,  - - 
34. 10  1 0  
35. 10  1 0  

1 0  36.  1 0  
2 37. 1 0  
2 38. 10  

39. l o  10  

NO. o f  
No. o f  'l" P a r t i c u l a r  plants No, w i l t e d  

p l a n t s  
1 2 3 4 

40, S t r a y  p l a n t s  10  5 
41, 10  2 
42. 10  2 
43.  10  10  
44,  5 5 
45. 1 0  3 
4 6 ,  1 0  2 
47" 10  2 
48 1 0  1 0  
49. 1 0  3 
50. 8 8 
51, 1 0  2 
52. 1 0  3 
53. 1 0  2 
54. 10  3 
55. 9 9 
56. 8 8 
57. 8 2 
58. 10  1 0  
59. - - 
60, 10 1 0  
61. 10  1 0  
62. 10 1 0  
63. 10  1 0  
64. 10  1 0  
6 5 7 7 

66. 1 1 
67, - - 
68 .. 6 1 
69, 7 1 
70.  X - 
71,  8 2 

7 2 ,  10 1 0  
73" 1 0  2 
7 4 ,  1 0  2 
75. 3 3 
76, X - 
77. X - 
78, X - 
7g0 10  2 

con td ,  



1 2 3 4 

80. F3 P-36 X WR-315 9 5 
( S i n g l e  p l a n t  
progenies) 

81. 10 3 
82. 1 0  5 
83. 8 5 
84. 1 0  2 
85. 1 0  5 
86. 1 0  8 
87.  1 0  6 
88. 1 0  2 
89. 1 0  8 
90. 1 0  5 
91. 10 3 
92. 9 9 
93. 1 0  9 
94. 1 0  9 
95. 1 0  3 
96. 9 7 
97. 10 4 
98. 10 1 
99. 10 2 

100 . 8 4 
101. . l o  9 
102. 1 0  7 
103. 1 0  2 
104. 1 0  1 
105. 10 5 
106. 3 3 
107. 1 0  8 



APPENDIX-V 

Pot screening of chickpea breeding material for wilt resistance 

particulars No. of No. of plants 
No. plants wilted 
1 2 3 4 

F 3 

P-36 X Ofra (751258-40~) SP 5 
P-36 X L-532 ,75725-31P) SP 9 
P-36 X Giza (75930-15P) SP 1 
WR-315 X GL-651 (75879-21~) SP 8 

I t  (75879-22~) SP 9 
!I (75879-23P) SP 9 

Lebanese local X (P-36 X Giza) (76104-34~) SP 9 
I, (76104-36P) SP 3 
11 (76104-4%) SP 9 

F3 (850-3127 X GW-5/7j X P-458 x 8 
F3 (L-550 X Gamuchii)-2 (752770-18P) SP 

I I  -1 (752803-14P) SP 3 
II -1 (752803-152) SP 10 

12-071-05436 X (NEC-143 X Annagerl) 10 
(751675-4P) SF 
H-208 X (NEC-79 X JM-466) (7646-31P) 8 
H-208 X (NEC-79 X JM-466) (7646-322) SP - 

I I  (7646-37P) SP 9 
I t  17646-38P) SP 8 

NEC-1640 X <PRR-1 X P-1488) (76105-31~) SP 8 
II (76105-34P) SP 5 

(76105-37P) SP 10 



F6 - 
L-550 X Gaumuchil  (74226-1-2~-1P-1P) 

I t  (74226-1-2P-lP-2P) 
t t  (74226-1-2P-1P-3P) 
11 (74226-1-2P-1P-4P) 
II (74226-1-2P-1P-5P) 
II (74226-1-2P-1P-E) 

F-370 X L-550 (7379-BH-2-1P-z) 
(850-3/26 X CP-66) X ( R a b a t  X L-550) 
(7452-BH-4-1P-g) 



1 2 3 
A 4 

54. 7 2 
55. Ofra 8 8 
56. L-532 10 10 
57 , Giza 10 10 
58. WR-315 10 1 
59. GL-651 8 8 
60. Lebanese local 10 10 
61. 12-071-05436 10 10 
62. H-208 10 10 
63. NEC-1640 10 10 
64. NEC-1572 10 10 
65. L-550 10 10 
66. P-9800 7 7 
67. Gaumuchil i - - 
68. K- 4 9 9 
69. L-144 9 9 
70. GW-5/7 10 10 
71. 850-3/27 10 10 
72. P-458 10 10 
73. NEC-14 10 6 
74. Annigeri 10 10 
75. NEC-79 10 10 
76. JM-466 10 10 
77. PRR-1 9 9 
78. P-1488 10 10 

79. JG-221 10 10 

80. P-1786 10 2 

81. T-3 10 10 

82, G-24 8 8 
83. JG-24 9 5 
84. G-130 10 10 

85. P-5409 10 4 

86. BG-1 10 10 



APPENDIX-VI 

W i l t / r o o t  r o t s  i n  ch ickpea  c u l t i v a r s  i n  t h e  m u l t i p l e  d i s e a s e  n u r s e r y  
(1978-79) 

No, of Nu? o f  d r i e d  P e r c e n t  
S.No. I C C N o .  P e d i g r e e  p l a n t s  p l a n t s  dr led 

p l a c t s  
1 2 3  4  5  6  

Promising l i n e s  from 1977-78 

1, 1 2 1  30 11 36 66 
2. 202 38 8  21  05 
3 ,  229 29 8  27 58 
4. 267 20 6  30 00 
5, 338 3  7  1 2 2 7  
6. 391 3  4  2 5 88 
7. 516 3  7  1 2 70 
8 ,  519 29 3 10 34 
9. 5  54 3  7  6  1 6 , 2 1  

10: 6  58 34 5 14 70 
11. 8 58 4  3  6  1 3 , 9 5  
12.  867 4  3 4 9  30 
13. 1443 3  3  4  12 12 
14. 14 50 3  3  4 12 12 
15. 1611 3  5 7  25,OO 
16. 1891 3  5  8  22.85 
17.  2072 3  5 4  11 42 
18.  2083 7 0 0  00 
19.  2086 29 4  13 79 
20. 2089 2 9  3  10 34 
21. 2104 2  8  2  7 .14 
22. 2321 3  1 2 2  70 96 
23. 2566 2  2  3  13  63 
24. 2660 2  1 2 9  52 
25. 2812 3  1 6 19 35 
26. 2835 3  5  5  1 5  1 5  
27. 28 54 26 11 42 30 
28. 2860 2  3  23 100 00 
29. 2883 27 3 11 11 
30. 3099 2 8  6  21 42 
31. 3103 28 2 7  14 
32, 3392 3  1 4 14 81 
33. 3396 2 7  3  11 11 
34. 3426 2  7 11 40 14 
35. 3429 29 3  1 0 , 3 4  
36. 3539 23 2  8  69 
37. 3684 4  0  4  10 00 





130. 10340 15 1 5  100. 00 
contd 



1 2 3 4 5 6 

131. 370 3 0 30 100 - 00 
132. 372 40 40 100.00 
133. 606 2 6 6 23.07 
134. 609 3 8 2 8 73-60 
135. 610 3 8 38 100" 00 
136. 613 26 26 100.00 
137. 1910 39 2 5.12 
138. 1913 40 4 10.00 
139. 1918 37 3 8 .10 
140. 1925 48 4 8 100.00 
141. 2204 4 5 3 8 84.44 
142. 2256 40 40 100, 00 
143. 2278 46 4 2 91.30 
144. 2285 3 2 32 100.00 
145. 2286 32 3 2 100.00 

146. 2293 29 2 5 86.20 
147. 2311 3 1 11 35.48 

148. 2326 4 2 3 6 85,71 

149. 2328 39 2 3 58.97 

150. 2337 3 7 17 45.94 

151. 2339 4 1 19 46.34 

152. 2345 4 8 3 5 72.91 

153. 2350 19 19 100. 00 
3 6 3 6 100,oo 154. 2353 
4 4 4 9.09 

155. 2354 
3 8 38 100" OU 

156. 2381 
30 10 33.33 

157. 2401 
3 7 12 32.43 

158. 2430 
3 4 7 20,58 

159. 2450 
19 19 103 00 

160. 2456 
4 1 3 7,89 

161. 2461 
37 10 27.02 

162. 2463 
2 1 21  100" 00 

163. 2474 
4 8 8 16.66 

164. 2616 
4 0 4 10*00 

165. 2660 
4 0 2 0 50 00 

166. 2670 
3 1 2 2 70 -96  

167. 2774 
36 2 9 80,55 

168. 2803 
5 0 3 5 70 00 

169. 2810 41 6 14.63 
170. 2812 42 42 100.00 
171. 2828 

43 4 3 100.00 
172. 2829 40 2 0 50.00 
173. 2835 3 8 2 3 60.52 
174. 2852 3 6 2 2 61.11 
175. 2854 contd . 





3 2 7 21.87 
2 6 2 6 100.00 
4 2 4 2 100.00 
30 3 10,OO 
2 7 18 66.66 
3 1 3 1 100" 00 
3 4 4 11,76 
36 12 33.33 
33 3 3 100.00 
26 6 23,07 
40 40 100- 00 
23 2 3 100.00 
30 2 5 83.33 
31 6 19,35 
4 2 7 16.66 
2 7 2 7 100,oo 
4 4 5 11.36 
39 39 100.00 
2 7 8 29.62 
3 2 14 43.75 
3 4 6 17.64 
35 13 37,14 
2 5 2 5 100.00 
31 5 16,12 
29 29 100 - 00 
49 4 0 100 00 
2 7 27 1G0.00 
37 37 100 0 00 

43 4 0 93.02 
4 0 29 '2-50 

3 4 3 4 LOO. 00 

2 6 2 6 100 .oo 
4 2 42 100" 00 

40 4 0 100 - 00 
2 7 27 100 - 00 
3 1 3 1 100.00 

45 4 5 100" 00 

28 19 67 ., 85 

2 5 2 5 100.00 

i i 12 57,14 

5 8 4 14.28 

i 7 2 7 100 0 00 

3 6 9 25-00 

36 36 100" 00 

3 4 17 50.00 

39 6 15.38 

2 6 6 23,07 
contd * 



315. 6608 41 3 7,.31 
contd 



1 2 3 4 5 6 

316. 6611 4 0 28 70,OO 
317. 6620 31 3 1 100 , 00 
318. 664 3 40 6 i5.00 
319. 6666 38 3 4 89,47 
320. 6689 3 1 14 45,16 
321, 6694 28 28 100,oo 
322. 6697 40 24 60,OO 
323. 6701 3 5 11 31.42 
324, 6718 26 2 6 100.00 
325. 6732 3 6 3 6 100 - 00 
326. 6737 47 47 100 7 00 

327. 6741 3 7 3 7 100<00 
6753 36 3 0 83,33 328. 

329. 67 56 42 3 5 83 33 
6772 3 5 10 28-57 330. 
6815 29 4 13,,79 331. 
6817 3 7 6 16c 21 332. 
6835 24 2 4 100,oo 333. 
6836 2 0 20 100" 00 334. 
6849 3 0 30 100 00 335. 
6856 14 14 100.00 336. 

39 39 100.00 
337. 6858 

2 0 2 0 100 00 
338. 6861 

3 3 3 3 100.00 
339, 6871 

18 18 LOO. 00 
340. 6875 

50 5 0 100 30 
341. 6876 

24 2 4 100" 00 
342 6877 

30 30 100,oo 
343. 6879 

37 7 18.91 
344. 6880 

47 4 7 1OO"OG 
345. 6881 

30 30 100" 00 
346, 6882 

4 1 4 1 100.00 
347. 6883 

2 0 2 0 1CO" 00 
348, 688 5 

15 15 100 00 
349. 6894 

11 11 100.00 
350. 6903 

2 9 6 20 68 
351. 6906 

3 4 2 6 71,23 
352. 6910 

2 7 2 7 100 * 00 
353. 6914 40 3 7 92,50 
354. 6916 39 3 9 100.00 
355. 6917 4 2 42 100, 00 
356. 6922 31 3 1 100. 00 
357. 6923 3 0 30 100. 00 
358. 6924 36 1 2,77 
359. 6926 3 7 16 43.24 
360. 6933 contd. 



315. 6608 41 3 7,31 
contd .. 





4 9,52 
34 89-47  
2 1 100.00 
2 8 100 00 
2 7 100 00 

4 100"  00 
15 100.00 
2 2 100 08 
18 100, 00 
15 100 00 
12 1 O O " O O  
15 100 00 
20 100 00 
2 1  100"  00 
19 100 00 
17 100 00 
16  100 00 
1 3  100 00 
10 100 00 
14 100 00 

7 l o o c o o  
3  5 100 00 
2  2 100 00 
3 5 100,oo 
2 9 100,00 

2 7  40 
7 17,50 

3 1 70 45 
2 5 88 
6 15 38 
5 14  28 
6 12 24 

2 1  51,21 
3 0 100 00 
30 100 00 

9 20,OO 
12 30 76 
10  28 -57  

7 17 07 
37 100,oo 
30 100-  00 
2 4 1 0 0 ~ 0 0  
26 100,OO 
23 65 7 1  
36 100,OO 
30 100.00 

ccntd - 



1 2 3 4 5 6 

407. 7846 24 2 4 100 00 
408. 7853 32 32 100 00 
409. 78 54 1 i 17 100, GO 
410. 7856 2 1 21 iO0.00 
411. 7857 32 2 6 78,78 
412. 7868 i5 A 3 86,66 
413. 7869 16  13 81 25 
414. 7870 41 41 100.00 
415. 7873 32 3 2 looooo 
416. 7881 26 2 6 100. 00 
417. 7883 3 2 32 100" 00 
418. 7885 29 2 9 100 00 
419. 7886 37 37 100" 00 
420, 7888 2 5 2 5 100?00 
421. 7891 26 26 100. 00 

422. 7892 3 2 32 300.00 
423. 7893 2 5 2 5 100" 00 

7900 14 14 100.00 424. 
7931 9 9 100 00 425. 
7938 15 15 100, 00 426. 
8024 7 7 100,oo 427. 
8048 2 1 2 1 100 00 428. 

14 14 100.00 429. 8058 
10 10 100 - 00 

430. 8062 
2 8 2 8 100,OO 431. 8063 
? 3 13 LOO GO 

432. 8066 
2 3 2 3 100 00 

433. 8069 
29 29 i00,OO 

434. 8070 
31 31 10C co 

435. 8071 
26 2 6 1CO"OO 

436. 8072 
2 1 17 80 95 

437. 8080 
3 0 3 0 100 00 

438. 808 i 
17  17 100 00 

439. 8090 
17 17 100,oo 

440. 8091 
16 16 100 00 

441. 8 092 
29 2 9 100.00 

442. 8095 23 2 3 100" 00 
443. 8096 2 5 2 5 looooO 
444. 8097 

26 26 100 >GO 
445. 8100 38 38 ;oo -00 
446. 8102 2 4 24 100.00 
447. 8103 i 8 2 8 100 00 
448. 8104 11 li 100.00 
449. 8108 10 10 100.00 
450. 8110 34 3 4 100,OO 
451. 8112 11 11 100~00 
452. 8116 contd 



100.00 
eontd - 



1 2 3 4 5 6 

407, 7846 24 2 4 100,OO 
408. 7853 3 2 3 2 100,OO 
409. 78 54 17 17 100" CO 
410. 7856 21 21 LOO, 00 
411. 7857 3 3 26 78 "78 
412. 7868 i5 i 3 86.66 
413. 7869 16 13 81 25 
414. 7870 4 1 4 1 100,OO 
415. 7873 32 3 2 100,OO 
416. 7881 2 6 2 6 100,OO 
417. 7883 3 2 32 100,OO 
418. 788 5 2 9 29 100 00 
419. 7886 3 7 3 7 100 00 
420. 7888 2 5 2 5 100 00 
421. 7891 2 6 2 6 100,OO 
422. 7892 3 2 3 2 100. 00 
423. 7893 2 5 2 5 100.00 
424. 7900 14 14 100.00 
425. 7931 9 9 100 00 
426. 7938 15 15 100,OO 
427. 8024 7 7 100.00 
428, 8048 21 2 1 100 00 
429. 8058 14 14 100.00 
430. 8062 10 10 100 00 
431. 8063 2 8 2 8 100,OO 
432. 8066 13 13 ;OO.OO 
433. 8069 2 3 2 3 roo co 
434. 8070 29 29 100 * 00 
435. 8071 31 3 1 10c co 
436. 8072 2 6 2 6 10'2 00 
437. 8080 2 1 17 80 95 
438. 808 i 3 0 3 0 100 00 
439. 8090 s7 17 100 00 

440. 8091 17 17 100 00 

441. 8092 16 16 100,OO 

442. 8095 29 2 9 100, 00 

443 , 8096 23 2 3 100" 00 

8097 2 5 2 5 100" 00 444. 
8100 26 2 6 100.00 445, 
8102 38 38 i00.00 446. 
8103 2 4 2 4 100~00 447. 
8104 28 2 8 100 00 448. 

11 i l 100.00 449. 8i08 
10 10 100.00 450. 8110 
34 3 4 100 00 451. 8112 
11 11 100,oo 452. 8116 contd. 



1 2 3 4 5 6 

453, 8117 19 19 100,OO 
454. 8118 2 0 2 0 100,OO 
455. 8122 10 10 100" 00 
456. 8124 22 2 2 100,OO 
457, 8125 10  10 100, 00 
458, 8126 11 11 100,OO 
459, 8128 2 1 2 1 100 00 
460. 8139 2 1  2 1  100 00 
461, 8145 28 2 8 100,OO 
462. 8160 24 2 4 100 00 
463. 8164 3 4 2 4 70,58 
464. 8165 2 1  2 1 100 00 
465. 8166 2 9 29 100 00 
466. 8193 16  16  100 00 
467. 8204 16 16  100 00 
468, 8210 12 12 100 00 
469. 8211 18 18 100 00 
470. 8216 14 14 1 O C  00 
471. 8221 28 2 8 100 00 
472. 8243 29 2 2 75,86 
473. 8448 11 11 100-  00 
474. 8551 18 18 100 00 
475. 8679 12 12 100 00 
476. 8712 10 10 100 00 
477. 8753 8 8 100.00 
478. 8754 3 3 100"  00 
479. 8756 8 8 100 O C  
480. 8765 10 10  100 00 
481. 8784 16 16  100 00 
482. 8813 16  16 100 00 
483. 8818 7 7 100 00 
484. 8819 10 10  100-00 
485. 8844 2 0 2 0 100 00 
486. 8847 12 12 100 00 
48#7. 8872 11 11 100 00 
488. 8883 14 14 100 00 
489. 8909 11 11 100 00 
490. 8911 15 15 100 00 
491. 8978 2 6 26 100 00 
492, 8982 45 3 6,66 
493, 8989 3 5 3 5 100 00 
494 , 8990 3 1 31  100 00 
495. 8993 2 9 29 100 00 
496. 8994 23 23 100, 00 
497. 8996 19 19  100,OO 
498. 8998 3 5 3 5 100,OO 
499. 8999 2 9 2 6,89 
500. 9001 2 8 5 17,85 

contd , 



1 2 3 4 5 6 

501. 9003 25 9 36-00 
502. 9005 2 8 28 100,OO 
503 9008 42 7 16,66 
504. 9009 3 0 3 0 100,OO 
505. 9011 15 6 40 00 
506 a 9012 38 38 100 00 
507 9013 38 33 86.84 
508. 9014 2 8 2 8 100 * 00 
509 ., 9015 31 3 1 100,oo 
510. 9016 20 2 0 100 a 00 
511 - 9018 36 14 38 88 
512. 9019 3 2 14 43.75 
513. 9020 28 8 28 - 57 
514. 9021 3 3 7 21 21 

9023 34 1 2-94 515. 
9027 3 1 26 83.87 516. 
9028 2 8 7 25.00 517. 
9029 31 6 19 35 518. 
9030 3 7 8 21 62 519 
9031 2 8 4 14.28 520. 
9033 3 2 4 12 50 521. 

38 2 5,26 522. 9034 
2 4 2 8 33 

523. 9035 
2 2 15 68 18 

524. 90'16 
2 5 8 32.00 

525. 9037 
30 6 20.00 526. 9639 
3 8 4 10 52 

527 9040 
3 2 7 21 87 

528, 9041 
36 L 

5 55 
529 a 9042 

2 2 4 r8 18 
530. 904 3 

26 26 1G0" 00 
531. 904 5 

3 8 38 10C 00 
532. 9047 

24 24 100 00 
533" 9048 

2 5 15 60 00 
534. 9050 

26 19 73-07 
535 9067 4 1 7 17 o7 
536* 9096 2 3 2 3 100 00 
537, 9143 

16 16 100 00 
538, 9177 13 19 100 00 
539 , 9183 i 0 10 1co GO 
54 0 9i86 2 3 2 3 100 00 
54 - 92 2 1 19 19 100, 00 
542, 922' 2 5 2 5 100 00 
543, 9228 3 5 3 5 100.00 
544. 9305 3 9 39 100. 00 
545. 931i contd 





Stunt promising l i n e s  

604. 6391 3 3 
605. 

15 
2369 

45-45 
3 4 

606. 
31 

6976 
91.17 

12 
607. 

12 
3782 

100 .. 00 
34 24 

608. 9003 
70.58 

3 1 20 
609. 

64 a 51 
9397 2 3 2 3 100" 00 

610. 9625 9 9 100"00 
611. 9736 5 5 100 * 00 
612. 8813 14 14 100,OO 
613. 4984 32 2 7 84,37 
614. 8911 8 8 100" '30 
615. 884 7 4 4 100" 00 
616. 8786 4 4 100" 00 
617. 4096 5 5 100nOO 
618. 10796 2 9 2 9 100 * 00 
619. 10795 2 3 2 3 100, 00 
620. 7080 14 14 100.00 
621. 7003 14 14 100 ., 00 
622. 64 59 10 10 L O O ?  00 
623. 6795 2 1 2 1 100,OO 
624, 6978 5 5 100.00 
625. 2616 2 0 2 0 100,OO 
626. 9681 3 3 100 h 00 
627. 6962 17 1 7  100 , 00 
628. 10836 18 18 100,OO 

contd 



Ascochyta promising lines 

634. 130 14 
635. 229 3 3 
636. 595 11 
637. 599 2 2 
638.' 84 3 26 
639* 903 26 
640, 904 2 8 
641, 928 2 4 
642 .. 931 12 
643. 954 2 8 
644, 999 2 9 
645. 1004 3 5 
646. 1005 2 5 
647, 1006 38 
648. 1009 2 9 
649. 1012 2 2 
650, 1016 2 8 
651, 1017 2 0 
652. 1018 2 0 
653- 1023 3 2 
654. 1024 3 8 
655 ., 1077 37 
656. 1078 3 4 
657, 1149 42 
658. 1159 14 
659. 1170 3 5 
660. 1179 36 
661. 1202 3 3 
662, 1209 32 
663. 1214 37 
664, 1219 4 1 
665. 1270 28 
666. 1271 2 7 
667. 1272 4 1 
668. 1273 3 3 
669. 1275 32 
670. 1283 4 0 
671. 1292 2 3 
672. 1317 28 



GCVT Entries 

712. Phu le  G-3 1 5  15 100 - 00 
713. ICCC-4 39 3 9 100,OO 
714. J y o t h i  3 3 29 87-87 
715. Phu le  G-2 2 5 2 5 100.00 

contd , 



716.. Annigeri-1 3 5 14 
717. BC-216 3 9 39 
718, Phule G-1 32 3 2 
719" RAVP-54 4 6 3 7 
720, RAVP -5 2 4 5 9 
721. Phule G-4 27 19 
722, BDN-9-3 41 18 

GlET Entries 

723, BG-225 29 2 1 
724-, BG-9 ET-JG-1257 30 30 
725* BG-9 ET-JG-1252 16 10 
726. BDN-9-3 38 19 
727. H-76-2 3 5 3 5 
728. 850-3/27 2 6 2 6 
729 H-75-33 3 3 3 3 
730, H-192 40 4 0 
731. ICCC-71 26 2 1 
732. BG-228 2 7 5 
733. BG-231 15 15 
734. ICCC-6 18 18 
735, BG-2 2 7 2 3 2 3 
736. F-496 4 7 7 
737, H-75-78 5 0 5 0 
738, H-75-35 2 7 27 
739, ICCC-9 2 1 21 
740. BG-230 28 28 
741, GL-766 2 5 2 5 
742 H-72-4 16 16 
743. BG-220 11 11 
744. H-76-67 2 7 27 
745, ICCC-10 13 2 
746. H-73-28 2 1 21 
747, FG-734 5 5 
748, H-73-10 13 13 
74gA BG-229 27 2 7 
750, ICCC-13 18 18 
751. ICCC-11 9 9 
752. ICCC-8 7 7 
753. GF-744 6 6 
754. BG-226 7 7 
755. GL-769 3 5 3 5 100" 00 

contd 



1 2 3 4 5 6 

crossing b l o c k  E n t r i e s  

7 56, ICCC-1 32 3 2 
757. ICCC-2 4 5 32 
758. ICCC-3 50 50 
759. ICCC-4 3 6 3 6 
760. ICCC-5 38 3 8 
761. ICCC-6 4 5 45 
762. ICCC-7 42 3 1  
763. ICCC-8 4 7 47 
764. ICCC-9 40 4 0 
765. ICCC-10 40 3 
766. ICCC-11 3 5 3 5 
767. ICCC-12 34 34 
768. ICCC-13 37 3 7 
769. 151  P-127 11 8 
770. 4955 H-223 34 34 
771. 1109 P-992 3 5 3 5 
772. 4 38 P-324 3 2 4 
773. 5250 GL-629 2 7 27 
774. 10136 Pan t  G-114 40 40 
775. 4946 F-496 3 6 2 6 
776. 5264 GL-645 27 2 7 
777, 8 04 P-636 3 3 3 3 
778. 8920 K-1170 2 9 2 9 
779. 8921 K-1174 24 2 4 
780. 8922 K-1184 31 3 i 
781. 8923 K-1189 3 2 3 2 
782. 7848 NEC-1831 3 3 3 3 
783. 8926 K-i480 3 2 3 2 
784. 8927 K-1481 3 9 39 
785. 11142 P-9847 39 39 
786. 7721 NEC-139 31 31 
787. Pirnt G-121 31 3 1 
788. 5264 GL-645 40 4 0 

789. B-106 4 1 4 1 

790. 4942 F-272 42 2 2 

791. 8322 CO-2. 4; 4 1 

792. 10507 coL1, 238 31 18 

793. 10596 Zoi1,327 . 5 0 50 

794. 6946 F -496 5 0 3 4 

795. 10829 G-549 4 8 3 8 

796. 10805 H-556-1 5 0 3 1 

797. 9009 NEC-451 39 39 

798. 6609 NEC-555 5 0 5 0 

799. 6708 NEC-850 50 2 6 

800. 6805 NEC-970 49 49 



NEC-974 
NEC-1135 
P-179 
P-287 
P-319 
P-538 
P-753 
P-922 
P-946 
P-993 
P-1027-1 
P-1041-1 
P-1042 
P-1092 
P-1162 
P-1242 
P-1497 
P-1613 
P-1781 
P-1798 
P-2974 
P-4203 
P-5482 
P-6090 
P-9668 
Pant G-115 
Ponaflor-2 
Jam 
L-532 
mc-34 
NEC-139 
NEC-140 
m - 1 4  3 
NEC-17 5 
NEC-1572 
NEC-1604 
NEC-1640 
NEC-1646 
NDZ-1831 
P-1213-2 
P-2571 
P-9635 
GL-734 
GL-770 
GL-779 



1 2 3 4 5 6 

846 - GL-?80 3 1 18 58 ,, 06 
847 GL-782 4 0 40 1 O i )  00 
848 a GL-7 83 3 5 3 5 100,OO 
849 ,, GL-7 02 8 8 100 00 
850. H-75-35 1 7  1 7  100,OO 
851 H-457 1 5  15  100 ,oo  
852. DA-1 19 1 5 , 2 6  
853 - BA-1 19 13 68-42 
854. W - 7 6  10 5 50 - O C  
855, GW-i 2 5 2 5 1 0 2 ~ 0 0  
856, GW -9 17 3 17.64  
857 R-2 2 0 13 65 \ O O  
858. KW-j 2 2 i 2 100,OO 
859. GL-661 14 3 21,42 
860 GW-30 2 9 13 44 ,82 
861,  GW- 7 3 9 3 5 e9 74 
862 - GW-3 2 3 13 56 52 
863-  GW-5 2 4 16 66.66 
864. ND 3 2 7 7 25 92 
865 KW- 1 29 13 44-82 



APPENDIX-VI A 

Wil t / root  r o t  incidence i n  l a t e  p l an t ing  of chickpea 

Date of sowing: 1-2-1979 

S1. No. of No. of Percent  Percent  
I C C  No. No. p l a n t s  d r i ed  d r i ed  s t u n t  

p l a n t s  p l a n t s  
1 2 3 4 5 6 

35. 4918 4 0 1 2.50 - 
contd. 



- - 

1 2 3 4 5 6 

36. 5003 4 5 4 8.88 - 
37. 5864 48 3 6.25 4.16 
38. 5901 47 1 2.12 2.12 
39. 6671 4 2 5 11.90 2.30 
40. 6880 4 8 3 6.25 2.08 
41. 7111 50 2 4 .OO 4.00 
42. 7248 4 5 3 6.66 2.22 
43. 7254 45 3 6.66 - 
44. 8222 4 6 10 21.73 - 
45. 8446 50 4 8 .OO - 
46. 8933 49 4 8.16 6.81 
47. 9117 4 5 2 4.44 2.22 
48. 10104 50 3 6.00 2.00 
49. 10130 5 0 6 12.00 - 
50. 10394 5 0 7 14 .OO - 
51. 11088 4 5 3 6.66 - 
52. 4 3 5 0 10 20.00 - 
53. 606 5 0 10 20.00 - 

444 50 2 4.00 54.  - 
5 5 .  4 60 5 0 9 18.00 2.00 

182 5 0 5 10.00 56. - 
57. 537 5 0 8 16 .OO 4.00 

58. 599 5 0 14 28.00 4.00 

843 5 0 11 22.00 59. 
- 

50 9 18.00 60. 102 
- 

50 7 14 .OO 61. 434 
- 

47 2 4.25 62. 104 
- 

50 11 22.00 63. 6743 
- 

5 0 10 20.00 64. 3034 
- 

5 0 8 16.00 65. 3181 
- 

5 0 6 12.00 66. 2200 
- 

4953 5 0 9 18.00 2.00 67. 
44 6 13.63 2.27 

68. 8612 
50 11 22 ,00 - 69. 2204 
5 0 4 8 .OO 2.00 

70. 1376 
4 1  10 24.39 7.31 

71. 9085 
50 1 2.00 

- 
72. 4485 

50 10  20.00 - 73. 6761 
5 0 4 R.00 

- 
74. 8250 

4 4 3 6 . 8 1  - 
75. 512 

3 9 3 9.00 0.75 
76. 4918 

3 7.31 - 
77. 4969 4 1 

4 8 5 10.41 2.08 
78. 5 54 

48 4 8.30 0.85 
79.  499 1 2.77 - 
80. 10894 36 

contd . 



1 2 3 4 5 6 

81. 4963 49 6 12.24 - 
82. 11088 4 1  6 14.63 2.26 
83. 8970 5 0 4 8.00 - 
84. 250 50 7 14.00 - 
85. 1967 4 4 11 25.00 2.27 
86. 2299 5 0 27 54.00 - 
87. 4991 48 10  20.83 0.20 
88. 3797 4 6 11 23.91 - 
89. 6679 4 6 1 2 -17 - 
90. 4923 48 13 27.08 0.60 
91. 10384 44 0 0.00 - 
92. 3356 5 0 8 16.00 - 
93. 4951 4 5 4 3 97.77 - 
94. 8642 5 0 3 6.00 - 
95. 4994 5 0 10  20.00 - 
96. 3493 4 4 7 15.90 - 
97. 10301 49 3 6.12 - 
98. 7526 5 0 7 14 .OO 2.00 
99. 1909 5 0 11 22.00 - 

LOO. 4973 4 4 2 7 61.36 0.78 
101. 1749 4 9 13 26.53 2.04 
102. 389 50 6 12.00 - 
L03. 4956 4 4 4 9.09 2.27 
L04. 2267 5 0 4 8.00 - 
L05. 4954 50 5 10.00 - 
L06. 2346 4 9 6 8.16 - 
L07. 606 50 0 0.00 - 
L08. 435 48 1 2.08 - 
L09. 190 4 7 2 4..25 - 
L10. 539 50 10 20.00 - 
L 1 1 .  788 4 6 0 0 .OO - 
L12. 959 5 0 8 16.00 - 
L13. 7777 5 0 6 12 .OO - 
L14. 4485 5 0 1 2 .OO - 
L15. 7385 49 6 12.24 - 
116. 6786 5 0 11 22 .OO - 
117. 6153 50 7 14.00 2.00 
L18. 57 5 0 4 8.00 - 
119. 6462 50 7 14.00 - 
120. 4928 4 7 3 3 70.21 0.60 
121. 1294 5 0 3 6.00 - 
L22. 3479 5 0 1 2.00 - 
123. 9070 50 2 4 .OO - 
124. 4948 5 0 6 12.00 - 
125. 1097 50 2 4.00 - 

contc 





ARPENDIX-VII 

Col lar  r o t  incidence i n  e a r l y  p lan t ing  of chickpea 

Date of sowing: 16-9-1978 

NO. of ~ n f e c t e d  Percent S1. I C C  No. Pedigree 
No. p l a n t s  p l a n t s  infectlor, - 

H-208 X T-3 
H-208 X USA-613 
H-208 X T-3 
JG-62 X Radhey 
850-3/27 X F-378 
850-3/27 X N-59 
H-208 X Pa t -110  
850-3/27 X B-108 
JG-62 X F-496 
JG-62 X USA-613 
850-3/27 X F-378 
850-3/27 X F-378 
H-208 X N-59 
850-3/27 X H-208 
F-404 X Ceylon-2 
JG-62 X Radhey 
JG-62 X BEG482 
850-3/27 X N-59 
JG-62 X K-4 
JG-62 X GW-5/7 
JG-62 X BEG-482 
JG-62 X BEG482 
JG-62 X F-496 
P-502 X P-736 
850-3/27 X N-59 
850-3/27 X F-61 
L-550 X B-110 
L-550 X GP-66 
H-208 X BEG-482 
JG-62 X BEG-482 
JG-62 X F-496 
JG-62 X C-156 
G-543 X Annigerl 
JG-221 X H-208 
(850-3/27 X T-3) X 
P-4245-1 
P-272 X (F-61 X 
L-550) 

I1 2.81 - 
contd . 



1 2 3 4 5 6 

38. 73187-3-3-3H-~~ G-130 x JG-24 69 2 2.89 
39. 737-14-2-B-BP H-208 X BG-1 6 1 2 3.27 
40. 73128-1-1-B-BP JG-62 X F-378 6 3 0 0.00 
41. 73241-3-1-1P-~~-~p Chafa X JGC-1 7 3 2 2 .?3 
42. 73357-1-1-1P-~B-~~ P-502 X P-756 7 7 0 0 .OO 
43. 7352-~~-~-~P-LB-BP L-500 X BG-1 7 4 0 0.00 
44. 73128-10-1-2P-L~-~~ JG-62 X F-378 80 00 0.00 
45. 73211-2-3-1P-LB-BP GW-5/7 X Ceylon-2 73 0 0.00 
46. 73357-1-1-2P-LB-BP P-502 X P-736 84 3 3.57 
47. 73154-12-1-1P-~~ JG-62 X NO .42 6 3 0 0.00 
48. 73211-2-1-B-BP Ceylon-2 X GW-5/7 71 3 4.22 
49. Annigeri 7 3 5 6.84 
50. G-130 5 7 6 10.52 
51. 7310-8-2-B-BP 8 0 4 5.00 
52. 7394-18-2-1P-BP 69 1 1.44 
53. 73167-8-1-1H-BP 7 5 0 0.00 
54. 73128-1-1-B-BP 60 4 6.66 
55. Annigeri 7 9 13 16.45 
56. 73211-2-1-B-BP 7 5 4 5.33 
57. 73301-17-3-2H-BP 6 3 1 1.58 
58. 73167-5-3-B-BP 61 0 0.00 
59. 73357-1-2-1P-BP 7 1 1 1.40 
60. 73211-2-3-1P-LB-BP 62 2 3.22 
61. 73271-1-2-1H-BP 7 4 1 1.35 
62. 73271-2-2-B-BP 5 1 6 11.76 
63. 74279-B-5P-LB-BP 7 4 5 6.75 
64. 7310-8-2-B-BP 8 2 9 10.97 
65. 73141-3-2-1P-BP 6 5 8 12.30 
66. 73142-6-4-1H-BP 5 7 5 8.77 

67. 7343-14-3-B-BP 5 8 2 3.44 

68. 7388-1-1P-BP 8 7 1 1.14 

69. 73136-31-4-1H-BP 77 0 0 0 .oo 
72 5 6.94 70. 73153-15-1-2P-BP 
71 0 0.00 71. 7389-32-2-B-BP 
7 2 7 9.72 72. 73154-12-1-1P-BP 
8 2 1 1,21 73. 7352-15-3-1P-LB-BP 
71 5 7.04 74. 7394-14-2-B-BP 
6 2 0 0.00 75. 73136-3-1-1P-BP 
64 3 4.68 76. 73152-3-3-B-BP 
71 2 2.81 

77. 73129-16-1+-BP 7 4 12 16.21 78. 7472-~-llH-2B-BP 
57 2 6 45.61 

79. 73167-11-1-1P-BP 
64 11 17.18 

80. 7389-20-3-B-BP 6 6 7 10.60 
81. 7341-12-1-B-BP 74 13 17.56 
82. 7388-4-1-2P-BP contd. 



1 2 3 4 5 6 

83. 73128-10-1-2P-LB-BP 7 3 0 0,OC 
84. 73105-7-1-B-BP 57 15 26.31 
85. 73241-3-1-1P-LB-BP 66 18 27.27 
86. 73111-8-2-B-BP 8 1 5 6-1' 
87. 73136-3-3-2P-BP 6 9 3 1 44.92 
88. 737-14-2-B-BP 65 8 12.30 
89. 73357-1-1-2P-2B-BP 90 12 15.00 
90. 73136-31-2-1P-BP 7 7 5 6.49 
91. 7389-18-3-B-BP 7 0 12 17.14 
92. 7362-5-2-1P-BP 7 6 4 5.26 
93. 7394-18-3-1P-BP 6 5 8 12.30 
94. G-130 69 2 2.89 
95. 7472-B-5H-LB-BP 69 4 5,, 79 
96. 739-3-4-B-BP 7 2 0 0.00 
97. 7375-1-4-1P-BP 70 15 21,42 
98. 73357-1-1-1P-LB-BP 63 17 26.98 
99. 73129-16-1-1P-BP 68 1 1 47 
100. 73187-3-3-3H-BP 76 4 5,26 
101. 73217-2-2-B-BP 5 2 8 11.11 
102. 73211-2-3-1P-LB-BP 7 4 5 6.75 
103. 7389-18-3-B-BP 82 2 2.43 
104. 7342-6-4-1H-BP 7 2 1 1,38 
105. 7341-12-1-B-BP 76 12 15 78 
106. 73357-1-1-2P-LB-BP 6 6 4 6.06 
107. 7472-B-5H-LB-BP 61 0 0.00 
108. 7389-20-3-B-BP 6 3 3 4.76 
109. 7362-5-2-1P-BP 71 3 4.22 
110. 74279-B-5P-LB-BP 70 9 12,85 
111, 7310-8-2-B-BP 74 2 2.70 
112. 73105-7-1-B-BP 68 2 2 .. 94 
113. f 3153-15-1-2~-~~ 6? 4 5,97 
114. ?3128-10-1-2~-G-~~ 7 9 3 3.79 
115. ' Anniger i '7 2 9 12 50 
116. 7389-32-2-B-BP 75 15 20,OO 
ll?. 73301-17-3-2H-@P , 62 6 9,67 
118. 7472-B-llH-LB-BP 55 10 18,18 
119, 7343-14-3-B-BP 51 20 39 20 
120. '73136-31~4-1~-~~ 7 2 36 49..13 
121. 73152-2-3-~-~~ 72 1 1-36 
122. 7310-8-2-B-BP 82 10 12-19 
123. 7394-18-2-1P-BP 96 7 9,21 
124. 73111-8-2-B-BP 88 5 5 ,,.68 
125. 73357-1-2-1P-BP 82 2 2.43 
126. 7375-1-4-1P-BP 9 1 5 5.49 
127. 73211?2-1-~ BP 8 i 4 4.93 

contd ,  



1 2 3 4 5 6 
128. ' 73154-12-1-1p-g~ 7 5 
129. 7394-18-3-1~-~~ 

2 2.66 
8 7 

130. 73136-31-2-1~-BP 
11 12.64 

61 
131. 737-14-2-B-BP 

19 31-14 
6 5 11 16.92 

132. 73167-8-1-1~-~~ . 64 8 12,50 
1 3 3  7 3 3 5 7 - 1 - 1 - 1 ~ - ~ ~ - ~ ~  7 2 1 1.38 
134 738-8-1-1P-Bp 62 7 11.29 
135. 739-3-4-B-BP 7 6 7 9.21 
136. G-130 61 14 22.95 
137. 73167-11-1-1~-BP 6 5 0 0.00 
138. 7352-15-3-1P-LE-~~ 64 9 14,06 
139. 73129-16-1-1~-~~ 64 1 1.56 
140. 73129-16-1-B-~~ 6 7 0 0.00 
141. 73136-3-3-2P-BP 6 8 0 0.00 
142. 7388-4-1-2P-BP 6 7 3 4.47 
143. 73271-1-2-1H-BP 7 0 1 1,42 
144. 73141-3-7-1P-BP 52 0 0,OO 
145. 73167-5-3-B-BP 54 0 0.00 
146. 73187-3-3-BH-BP 46 0 0.00 
147. 9394-14-2-B-BP 6 3 2 3.17 
148. 73136-3-1-1P-BP 64 3 4.68 
149. 73241-3-1-1P-LB-BP 76 0 0.00 
150. 73128-1-1-B-BP 63 0 0.00 
151. 7332-11-4-2H-BH-BM 8 1 1 1.23 
152. 73190-1-2-1H-BH-BH 77 9 11.68 
153. 73167-1-1-2H-BH-BH 7 0 4 5.71 
154. f343-10-2-1~-~~-~~ 5 5 4 7.27 
155. 7333-12-3-1H-BH-BH 60 0 0.00 
156. 73213-9-3-1H-BH-BH 7 2 2 2 7 ?  
157. 73308-1-1-BH-BH 65 0 0.00 

158. 7380-1-4-B-BH-BH 45 1 2 22 

159. 7380-1-1-B-BH-BH 7 8 0 0 00 

160. 73126-6-2-B-BH-BH 63 1 1.58 

161. ? 3 1 1 1 - 8 - 1 - ~ - ~ ~ - ~ ~  71 1 1.40 

162. 73167-5-3-B-BF-BH 7 1 0 0.00 

163. 7310-22-1-B-BH-BH 8 1 1 1 2 2  

164. 7357-22-3-B-BH-BH 8 2 6 7.31 

165. ?3162-2-2-2P-BH-BH 55 10 18.18 

166. 73367-11-4-IP-BH-BH 49 2 4 08 

167. 7332-1-1-1H-BH-BH 5 6 7 12.50 

168. 74167-1-1H-LB-BH-BH 70 3 4,28 

169. 7357-2-3-1H-BH-BH 4 4 19 43.18 

170. 73167-5-3-1P-BH-BH 6 3 13 20.63 
contd. 



7339-3-2-1P-BH-BH 
7341-8-1-B-BH-BH 
7313-2-3-1H-BH-BH 
737-18-1-B-BH-BH 
731-8-3-B-BH-BH 
7389-32-2-B-BH 
7389-18-6-B-BH-BH 
73103-6-4-B-BH-BH 
73170-3-1-1H-BH-BH 
7339-3-3-1H-BH-BH 
7 3 2 5 - 1 1 - 2 - 1 ~ - ~ ~ - ~ ~  
7332-12-4-1H-BH-BH 
7333-10-3-1H-BH-BH 
7320-11-2-1H-BH-BH 
73185-7-1-2H-BH-BH 
7320-11-1-1H-BH-BH 
731-9-2-1H-BH-BH 
73304-10-4-2H-BH-BH 
73187-3-2-1H-BH-BH 
73174-24-1-1H-BH-BH 
7343-14-3-B-BH-BH 
7310-26-2-B-BH-BH 
73252-11-2-B-BH-BH 
7328-8-5-B-BH-BH 
73111-7-2-B-BH-BH 
7310-3-1-B-BH-BH 
7341-12-1-B-BH-BH 
7332-7-3-B-BH-BH 

Annigeri 
G-130 

7332-11-4-2H-BH-BH 
7416'-1-1H-LB,-BH-BH 
7325-11-2-1H-BH-BH 
73179-24- 1-1H-BH-BH 

Anniger i 
7332-7-3-B-BH-BH 
7333-10-3-'1H-BH-BH 
7380-1-1-B-BH-BH 
737-18-1-B-BH-BH 
73111-?-2-B-BH-BH 
7332-12-4-1~-BH-BH 
73162-2-2-2P-BH-BH 
7320-11-2-1H-BH-BH 
73167-1'1-2H-BH-BH 
7357-2-3-1H-BH-BH 0.00 

contd. 



1 2 3 4 5 6 
216. 7 3 1 8 5 - 7 - 1 - 2 ~ - ~ ~ - ~ ~  
217. 7 3 1 9 0 - 1 - 2 - 1 ~ - ~ ~ - ~ ~  

7 6 0 0.00 

218. 7 3 1 7 0 - 3 - 1 - 1 ~ - ~ ~ - ~ ~  
69 3 4.34 
78 0 0,OO 

219. 7 3 3 9 - 3 - 3 - 1 ~ - ~ ~ - ~ ~  74 3 4.05 
220. 73167-5-3-1P-B~-~~ 77 1 1.29 
221. 7 3 1 6 7 - 5 - 3 - ~ - ~ ~ - ~ ~  7 1 0 0 .oo 
222. 7 3 4 1 - 1 2 - 1 - ~ - ~ ~ - ~ ~  86 1 1.16 
223. 73252-~~-~-B-BH-BH 6 5 0 0.00 
224. 7 3 3 9 - 3 - 2 - 1 ~ - ~ ~ - ~ ~  69 0 0.00 
226. 73126-6-2-B-BH-BH 65 17 26.15 
227. 7343-10-2-1H-B~-~~ 7 6 1 1.31 
228. 731-9-2-1H-B~-~~ 71 1 1.40 
229. 7313-2-3-1H-BH-~~ 62 7 11.29 
230. 7333-~~-~-~H-BH-BH 61 1 1.63 
231. 7310-22-1-B-B~-B~ 76 0 0.00 
232. 7389-32-2-B-BH-BH 66 1 1.51 
233. 7328-8-5-B-BH-BH 6 7 0 0.00 
234. 7380-1-4-B-BH-BH '3 0 0.00 
235. 7343-14-3-B-BH-BH 6 6 2 3.03 
236. 7357-22-3-B-BH-BH 69 2 2.89 
237. 7332-1-1--1H-BH-BH 68 0 0.00 
238. 73187-3-2-1H-BH-BH 68 1 1.47 
239. 7310-3-1-B-BH-BH 63 0 0.00 
240. 7341-8-1-B-BH-BH 7 4 0 0.00 
241. 73111-8-1-B-BH-BH 7 0 5 7.14 
242. 7389-18-6-B-BH-BH 8 3 0 0.00 
243. 731-8-3-B-BH-BH 6 6 4 6.06 
244. G-130 70 0 0.00 
245. 73308-1-1-LH-BH-BH 82 4 4.87 
246. 73103-6-4-B-BH-BH 7 0 2 2.85 
247. 7310-26-2-B-BH-BH 79 4 5.06 
248. 73367-11-4-1P-BH-BH 71 0 0.00 
249. 7320-11-1-1H-BH-BH 6 6 0 0.00 

250. 73304-10-4 2F-BH-BH 5 3 2 3.72 
251. 73162-2-2P-BH-BH 83 2 2.40 
252. 73111-7-2-B-BH-BH 76 2 2.63 
253. 73111-8-1-B-BH-BH 7 0 0 0.00 

254, 73185-7-1-2H BH-BH 5 1 8 14.03 

255. 7319-22-1-B-BH-BH 7 6 5 6.57 

256. 7310-3-1-B-BH-BH 87 4 4.59 

257. 7320-11-1-1H-BH-BH 58 25 43.10 

258. 7333-12-3-1H-BH-BH 6 1 2 3.27 

259. 7389-18-6-B-BH-BH 76 9 11.84 

260. 7320-11-2-1H-BH-BH 63 0 0.00 
contd. 



1 2 3 4 5 6 

261. 7332-11-4-2H-BH-BH 68 7 10.29 
262. 7380-1-4-B-BH-BH 7 0 0 0.00 
263. 73167-5-3-B-BH-BH 6 7 2 2.98 
264. 7328-8-5-B-BH-BH 6 9 5 7.24 
265. Anniger i 63 0 0.00 
266. 73167-5-3-1P-BH-BH 7 3 1 1.36 
267. 7333-10-3-1H-BH-BH 6 7 11 16.41 
268. 731-9-2-1H-BH-BH 7 5 9 12.00 
269. 73190-1-2-1H-BH-BH 75 7 9.33 
270. 7339-3-3-1H-BH-BH 6 5 4 6.15 
271. 73126-6-2-B-BH-BH 82 1 1.21 
272. 73167-1-1-2H-BH-BH 6 7 2 2.98 
273. 74167-1-1H-LB-BH-BH 7 8 0 0.00 
274. 7357-22-3-B-BH-BH 78 3 3.84 
275. 737-18-1-B-BH-BH 64 5 7.81 
276. 73103-6-4-B-BH-BH 7 3 0 0.00 
277. 7332-7-3-B-BH-BH 79 0 0.00 
278. 7341-12-1-B-BH-BH 70 6 8.57 
279. 731-8-3-B-BH-BH 72 1 1.38 
280. 7341-8-1-B-BH-BH 83 4 4.81 
281. 73187-3-2-1H-BH-BH 81 2 2.46 
282. 7325-11-2-1H-BH-BH 75 0 0, 00 
283. 7310-26-2-B-BH-BH 7 5 3 4.00 
284. 73170-3-1-1H-BH-BH 8 2 16 19.51 
285. 73308-1-1-1H-BH-BH 69 3 4.34 
286. G-130 65 4 6.15 
287. 7313-2-3-1H-BH-BH 6 1 3 4.91 
288. 73252-11-2-B-BH-BH 54 1 1.85 
289. 73367-11-4-1P-BH-BH 6 7 3 4.47 
290. 7343-10-2-1H-BH-BH 70 3 4 ,, 28 
291. 7332-1-1-1H-BH-BH 69 0 0.00 
292. 7389-32-2-B-BH-BH 7 5 1 1.33 
293. 7332-1-4-1H-BH-BH 76 0 .O. 00 
294. 7357-2-3-1H-BH-BH 69 1 1,44 
295. 7380-1-1-B-BH-BH 80 1 1.25 
296. 73304-10-4-2H-BH-BH 6 9 0 0.00 
297. 73213-9-3-1H-BH-BH 76 3 3.94 
298. 7379-3-2-1P-BH-BH 64 0 0.00 
299. 7343-14-3-B-BH-BH 67 1 1.49 
300. 73179-24-1-1H-BH-BH 4 8 3 6.25 
301. ICC-1 55 1 1.81 
302. phule G-2 63 12 19.04 
303. Phule G-3 47 2 4.25 
304. 1154 P-1054-2 6 3 0 0.00 
305. 1257 P-1157 7 7 0 0.00 

contd . 



1 2 3 4 5 6 
306 ,, 1294 P-1181-A 
307 1392 

6 5 2 3.07 
P-1240 

308. 1913 
64 0 0.00 

P-1546 83 
309 ., 2022 

6 7.52 
P-1630-1 6 7 0 

310- 2038 P-1639 
0.00 

73 
311. 

0 
2810 

0.00 
P-3030 7 8 0 

3314 
0.00 

312. P-3951 6 3 3 4.76 
313. 4934 Chaf a 68 3 4 -41 
314. 5676 K-4-1 80 3 3.75 
315. 5689 BN-9 7 7 18 23.87 
316, 5'29 C-19-18 81 3 3.70 
31-, 5757 Dharwar C 7 1 12 16.90 
119, 5 764 Dhulla 70-10 68 0 0.00 
319. 5781 Pamer-4-14-1 8 1 0 0.00 
320. 5783 F-3 WF X 16 BR 75 1 1 33 
321. S798 G Ram-3 Gwalior 58 2 3-44 
7 22 5804 GS-138 72 1 1 38 
323, 5825 K-504 6 7 1 1.49 
324. 5936 F-56 74 1 1-35 
325. 5948 F-68 7 7 1 1.29 
326. 5954 F-81 60 0 0.00 
327 6001 T-12@ 74 1 1.35 
328. 61 01 JG-82 76 3 3.94 
329. 61 21 JG-112 7 3 0 0.00 
330, 7423 1-57-2 6 9 2 2.89 
331. 7-24 2-41-3 58 4 6,89 

? ? ? .  7458 6127 64 0 0,OO 
333, 7496 ~-l2 67 5 7 -46 

: 4 3 4 ,  7539 H-27-2 - 5  1 1.33 
- - 
:.*C, '698 20-1 36 0 0.00 

236 7755 NEC-760 7 2 2 2.77 

3 3 7 ,  8i7i NEC-2319 80 0 0.00 

*?Pa 8932 N-31 7 6 2 1 27.63 

?39. 1ol.30 I~PS-1 4 4 2 4.54 

342 10256 H-73 -13 6 1 12 19.67 

241. 10387 Coll ,No.122 81 2 2 -46 

342 10390 Coll NO .I25 7 5 0 0.00 

343 1042 2 Ccll No.166 9 0 3 3.33 

344 10436 COI 1 .NC 170 6 3 2 3-17 

345. 10449 ccll No 183 6 5 10 15.38 

346. 10806 H-1022-1 70 2 2.85 

347. 10810 H-75-6-1 7 2 0 0.00 

348, 10826 C-28 67 5 7.46 
Annlqer l  7' 2 2.59 

349 " 
350. G-130 

7 6 0 0.00 - contd . 



Annigeri 

1 2 3 4 5 6 

351. 10432 83 0 0.00 
352. 8171 92 2 2.17 
353. 10387 74 2 2.70 
354. 10130 3 7 0 0.00 
355. 10806 5 8 0 0.00 
356. 10436 60 0 0.00 
357. 8932 7 8 0 0.00 
358. 10256 7 2 1 1.38 
359. 10826 7 8 8 10.25 
360. 10390 77 5 6-49 
361. 10449 64 0 0,OO 
362. 10810 5 8 0 0,OO 
363. 5825 83 0 0 00 
364. 5781 6 7 1 1.49 
365. 5936 76 0 0,OO 
366. 5757 69 1 1.44 
367. 5783 6 2 1 1.61 
368. 5689 80 1 1.25 
369. 7 9 2 2.53 
370. 5764 7 7 0 0.00 
371. 5804 66 0 0.00 
372. 4934 7 4 1 1.35 
373. 5798 76 0 0 00 
374. 5729 84 0 0.00 
375. 5676 7 2 3 4.16 
376. 5948 7 2 0 0.00 
377, 7755 16 0 0.00 
378. 7 6 0 0,OO 
379, 6101 66 0 0.00 
380. 7539 82 0 0 O@ 
381. 7458 7 4 0 0-00 
382. 7423 7 2 0 0.00 
383. 7496 8 0 3 3,75 
384, 5954 60 0 0.00 
385. 7698 44 1 2 , 2 '  
386. 7424 79 0 0.00 
387. 6001 76 1 1,31 
388. 6121 74 2 2,?0 
389. 1294 64 1 1.56 
390. C-1 8 0 0 0- 00 
391. Phule G-3 4 4 0 0.00 
392. 1392 69 0 0.00 
393. 3314 6 5 4 6.15 
394. 1257 7 1 0 0.00 
395. 1913 77 . 5 6-49 

contd 



Phule G-2 

Phule G-3 

1 2 
3 4 

396. 1154 
5 6 

397, 281 0 63 1 1.58 

398. 2038 86 4 4.85 
399. 7 8 13 

Phule (3-2 
16.66 

400 .. 2022 82 0 0.00 
401. 5757 6 9 2 2.89 
402. 5656 7 0 0 0.OC 
403. 5825 84 24 28.57 
404. 5781 8 1 5 6.17 
405, 5804 

7 6 0 0.00 

406. 5?29 
7 3 2 2.73 

407. 5798 
7 8 1 1.28 

408, 5783 
6 8 0 0.00 

409. 5689 
6 6 2 3.03 

410. 
7 5 

5936 
0 0" 00 

411. 
7 6 

5764 
0 0.00 

412. 
61 

4934 
5 8.19 

413. 
73 

6001 
0 0.00 

5 8 
414. 

3 
7698 

5.17 

415. 
53 0 

7458 
0.00 

7 0 
416 

2 2.85 
7424 5 9 

417, 
2 3.38 

7755 7 2 
418. 

3 4.16 
79 3 

419. 
3.79 

7423 6 8 2 
420. 

2.94 
6121 7 3 2 2.73 

421, 5954 5 5 0 0.00 
422. 6101 61 5 8.19 
423. 7539 69 1 1.44 
425. 5948 55 1 1.81 
426. 2022 59 0 0.00 
42' 1257 7 2 2 2 77 
428. 1913 7 5 2 2.66 
429, 1154 5 1 0 0- 00 
430.  1392 7 0 0 0.00 
4 3 i .  2810 69 0 0.00 
432. 2038 75 4 5-32 
433. 7 4 0 0.00 
474- I C C - 1  64 0 0.00 
4 35 1294 6 7 1 1.49 
436, 46 0 0.00 
437, 3314 7 4 0 0.00 
438, 10432 7 5 0 0.00 
439, 10449 68 1 1.47 
440 .. 10810 ?1 0 0-00 
441. 10256 67 2 2.98 

contd. 



1.49 
0.00 

39.18 
9.8' 
5-97  

12.32 
1-47  
9.33 
1.51 

19.65 
1.45 
1.5E 

26.22 
7.35 
1 - 5 1  
1,44 
6.6E 

13.04 
8.OE 
2.73 
5,7E 
0.oc 
0,oc 
0"OC 
2.7C 
5 -08 
0.0C 
0,OC 
0"OC 
0 .oc 
6 75 
0.oc 
1 9E 
0.oc 
6,5 '  
8. OC 

21,8: 
46.3; 

6.85 
2.9E 
4,91 
0.01 
0.oc 

contd 



1 2 3 4 5 6 

486. 2133 P-1713 84 3 3.57 
487. 2269 -1869 67 1 1.49 
488. 2660 -2686-2 82 4 4 , 8 l  
489. 2812 -3036 68 0 0.00 
490. 3099 -3614 7 2 1 1 .38  
491. 3145 -3665-1 60 9 15  -00 
492. 314? -3665-3 68 0 0.00 
493. 4951 JG-62 70 2 2.85 
494. 4953 GW-5/7 82 2 2.43 
495 . 5032 Bljapur-G-G 5 7 0 O . G O  
496. 5087 CP-377 8 1 2 2 46 
497. 5593 WF WG X 150 8 7 1 7  29.82 
498. 5711 Bold chafa 63 0 0-00 
499. Annlgerl 7 5 5 6.66 
500. G-130 6 8 6 8.82 
501. 25 5 9 18  30.15 
502. 495 6 6 0 0 . O O  
503. 1223 7 8 14 17. 94 
504. 3099 77 19 24 -67 
505, Annlgerl 80 3 4 42.50 
506. 5711 54 7 12.96 
507. 1316 5 0 12 24.00 
508,  246 5 8 14 24.12 
509. 870 7 0 16 22.85 

510. 5032 74 2 2.70 

511. 1310 6 0 5 8 , 3 3  

512. 4-79 64 1 1.56 

513. 2083 6 2 1 1 61  

514. 6 0 6 2 0 0 00 

515 61 2 - 2 7  515. 
516. 1503 81 2 2 46 

33 6 7 3 4.47 517. 
1126 62 2 3.22 518, 
1173 71 1 1 40 

519. 
73 1 1 36 

520. 517 
76 14 1 8  42 

521. 3 72 7 
70 L O .  00 

522. 5593 70 4 5 , ' l  
523. -4951 5 6 1 1 78 
524 182 6 0 0 0 .OO 
525. 520 4 4 0 0.00 
526. . 250 56 4 7 14 
52?,  152 58 2 3.44 
528. 2269 6 1  3 4.91 
529. 867 6 6 1 1 .51  
530. 180 contd 



Anniger i 



1 2 3 
576. 

4 
1053 

5 6 

577. 5711 85 4 4.70 
578. 915 8 0 0 0.00 
579. 64 0 7 9 2 2.53 
580. 2812 81 2 2 46 
581. 1223 8 6 5 5.81 
582. 3147 8 2 2 2.43 
583. 1126 8 1 0 0.00 
584. 183 68 0 0.00 
585. '8 1 1 28 
586. 867 77 2 2.59 
587. 4951 83 1 1.20 
588. 445 

?2 1 1.38 

589. 152 
81 1 1 23 

590. 459 
' 8 3 3.84 

591 930 
75 0 0.00 

592 1310 
60 3 5.00 

593, 
'7 

5 15 
3 3,89 

594" 
8 9 

246 
0 0 00 

595 
79 

2660 
9 11.39 

596, 
74 4 

182 
5 40 

597. 
5 6 

520 
5 0 89-28 

598 
'6 

3145 
49 52 63 

599 
1 12 

3099 
16.90 

69 
600 

14 
5593 

20 28 
64 

601. 
15 

17 
23.43 

P-10 7 5 0 
602. 96 -75 

0 00 
79 0 

603. 
0 00 

128 -103-1 55 0 
6'24. 

0 00 
1?6 -110-1 5 6 5 8 "92 

605, 144 -120 6 2 0 0.00 
606, lei -149 71 1 1.40 
60', 219 -174-1 6 9 16 23.18 
608. 251 -182 7 7 2 2 59 
609 247 -195 7 5 1 1.33 
610, 258 -204 82 0 0 00 
611. 261 -209 74 2 2 70 
612 350 -261-1 7 4 1 1.35 
613. 362 -2 70 '0 0 00.00 
614. 398 -293 73 0 0-00 
615. 411 -304-1 6 7 0 0.00 
616, 442 -331 7 0 0 0 00 
61 7. 452 -337-1 7 7 1 1.29 
618, 465 -349-1 80 2 2.50 
619. 5 24 -406 7 4 1 1.35 
620 535 -416 6 5 0 0.00 

contd 



P-424-1 
-454-1 
-481-1 
-494-1 
-500 
-539-A 
-542-1 
-570 
-579 
-972 
-1067-1 
-1321-5 
-1360 
-1515-3 
-1717 
-2164 
-2945 
-3230 
-4089-1 
-4205-1 
-4235-1 
-4559 
-5189 
-5346 
-5357 
-5807-1 
-6001-2 
-6308-1 

Anniger i 
G-130 

Annigeri 

9.33 
1.36 
1.28 
1.42 
3 a 12 
0.00 
2.77 
0.00 
2.89 
0 . 0 0  
7.14 
0.00 
0.00 
0 - 0 0  
3.37 
2 ,53  
3.33 
0 .oo 
0.00 
0 .oo 
4.76 

20.58 
42.85 

5 .33 
4 -47 
3,44 
2 ;46 
2,63 
2,,73 
0.00 
0 -00 
9.52 
1 - 2 0  

12.65 
0 - 0 0  
2.50 
0.00 
1.81 
0.00 
0 "  00 
0 < 00 
2.27 
1.36 
1 . 3 1  
0,OO 

contd . 



1 2 3 4 5 6 

666. 1896 5 8 0 0.00 
667. 9 6 64 0 0 .OO 
668. 730 66 1 1.51 
669. 1098 6 9 1 1.44 
670. 535 71 0 0.00 
671. 350 72 1 1.38 
672. 4494 7 2 0 0.00 
673. 4259 7 0 1 1.42 
674. 181  68 2 2.94 
675. 540 5 8 3 5.17 
676. 258 66 0 0.00 

136 56 0 0.00 677. 
2772 3 2 0 0.00 678. 

61  2 45 0 0.00 679. 
144 42 0 0 .OO 680. 
362 60 5 8.33 681. 
689 57 10 17 "54 682. 

6 6 5 7.57 683. 4368 
52 2 3.84 684. 231 
7 2 2 2,77 685. 3533 
67 1 1.49 686. 398 
61 2 3.27 687. 451 
7 2 0 0.00 688. 3405 
68 1 1.47 689. 4488 
5 8 1 1 . 7 2  

690. 577 
6 0 5 8.33 

691. 261 
6 7 3 4.47 

692. 694 7 5 0 0 -00 
69-7. 638 7 1 0 0,OO 
694. 6 3 0 0.00 
695. 2390 6 5 4 6 15 
696. 219 64 3 4.68 
69:'. 724 8 5 11 12.94 
698. 3887 5 1  9 17.64 
699. 442 5 5 3 5.45 
700. 2874 7 4 2 2 "70 
7 0 i .  411 6 2 4 6.45 
702. 4377 61 2 3 27 
703. 261 7 1 0 0 00 
704. 1896 62 1 1 6 1  
705. 362 57 0 0 ,oo 
406. 4488 79 2 2.53 
707 2390 6 7 1 1.49 
708. 144 73 0 0.00 
709. 694 8 1 0 0 .oo 
710. 2139 contd. 



Anniger i  



1 2 3 4 5 6 
756. 599 P-4'4 
757.  678 7 1 1 1 .40  

-533 
758.  726 

7 2 0 0.00 
-573 

759-  772 
78 6 7.69 

-613 
7 60 779 

71 2 2.81 
-619 

761.  80 3 
8 0 0 0.00 

-635 
762. 885 

47  2 4.25 
-702 

763.  
71  

916 
0 0 .oo 

-726-2 
764.  

72 
952 

0 0 .oo 
-750 

765.  
75 0 0.00 

101: -848 64 
766,  

2 3.12 
1022 -852-1 '6 

767.  
5 6.57 

1025 -855 86 2 2.32 
768. 1078 -922-12 79 2 2.53 
7 69 1113 -997 5 9 2 3.38 
770.  1160 -10 7 1 - 1  68 2 2.94 
7 71. 1218 -1129-1 64 3 4 -68 
772. 1248 -1148 6 7 8 11.94 
773.  1582 -1337-1 62 34 54.83 
T74. 1715 -1417-1 5 8 4 6.89 
7'75. 1721 -1421 80 7 8.75 
776.  1743 -1434 7 6 0 0.00 
777. 1745 -1435 80 1 1 .25  
??8. 1816 -1477 7 0 1 1 42 
779,  2151 -1726 72 1 1.38 
78C. 2168 -1749 60 0 0 .00  
781. 2190 -1765-1 59 1 1 .69  
782 2210 -1781 5 8 1 1 72 
783. 2260 -185 5 75 0 0.00 
'84. 2267 -1863 8 8 0 0 00 
7 8 5 .  2237 -2023-1 5 7 0 0.00 
786.  2939 -33 7 1 - 1  60 2 3 33 
78?.  3024 -3503 62 0 0 00 
788.  3024 -3522 7 3 11 15.0C 
789 3201 -3759 58 1 8  31 03 
790 351 4 -4220 7 0 26 37 14 
791.  3554 -4243-1 80 7 8 75 

792 3556 -4243-3 76 2 2.6: 
793. 3567 -4249-1 82 0 0 OC 
794 3:38 -4354-1 6 2 6 9.6, 
795. 3753 -4363 57 1 1.7: 

796. 4023 -4 729 52 23 
44.2: 

797,  4219 -5088 57 0 0 O(  

798. 4612 -6201 5 2 6 11.5: 

?99.  Annlger 1 62 
9 14 5. 

800,  G-130 64 19 29-61 
contd 



CO-1 57 
58 
68 
69 

Annigeri 75  
67 
63 
44 
58 
58 
7 0 
66 
7 9 
6 7 
48 
68 
54 
7 o 
6 0 
58 
68 
6 1 
73 
5 0 
6 9 
66 
64 
62 
62 
57 
64 
69 
5 5 
4 1 
5 1 
6 1  
52 
74 
5 1  
72 
47 
8 2 
9 3 

G-130 9 9 

33.33 
8.62 
4.41 
8.69 
6.66 

11.94 
19.04 
77.27 
31.03 
18.96 

7.14 
15.15 

0.00 
4 "47 
0 "  00 
0,OO 
0 - 0 0  

15.71 
8.33 
5.17 
1.47 
0.00 
0.00 
0.00 
1.44 
3.03 
3.12 
6,45 
9.67 
5 26 
0,oo 
2.89 
3,63 

14.63 
27 "45 

9 - 8 3  
15.38 
36,48 
33.33 
30.55 
14.89 

1.21 
4.30 
3.03 

25.84 
contd. 



1 2 
3 

846. 
4 

678 
5 6 

847. 1816 64 3 1 48 "43 
848. 3556 7 0 19 27.14 
849. 1022 94 1 1.06 
850. 3034 9 5 1 1.05 
851. 1017 63 22 34,92 
852. 3753 6 9 3 4.34 
853. 803 60 17 28.33 
854. 2267 4 4 10 22.72 
855. 91 6 5 8 19 32-75 
856. 4023 85 9 10.58 
857. 2939 68 16 18.60 
858. 527 77 1 1 29 
859. 1745 

7 1 4 5.63 

860. 2337 
6 0 13 21,66 

862. 726 
8 7 3 3.44 

863. 
8 4 

1160 
0 0.00 

864. 
8 3 

3730 
1 1.20 

865. 
? 8 0 0.00 

866. 
7 9 

885 
12 15.18 

867. 
4 1 

2260 
21 51.21 

868. 
52 

3024 
16 30.76 

869. 
65 2 2 

14 9 
33.84 

69 
870. 

12 17.39 
2168 85 

871. 
0 0 00 

779 66 
872. 

4 
346 

6.06 
7 3 0 

873. 
0.00 

1073 5 5 1 
874. 

1.81 
952 67 0 0 -00  

875. 1715 6 7 6 8 95 
876. 1816 7 8 1 1.28 
877. 4612 7 2  8 11 11 
878. 4219 68 2 2.94 
879. 1721 7 0 0 0 .oo 
880. 1248 70 0 0.00 
881, 3201 84 0 0 .OO 
882. 2190 72 0 0-00 

883. 3556 8 4 0 0.00 

884. 2151 7 0 0 0,OO 

885. 6?8 84 0 0.00 

886. 8 0 5 6.25 

887. 1582 79 9 11.39 

888. 3567 7 7 1 1.29 

889. 1022 78 7 8.97 

890. 435 64 8 12.50 
contd. 

Anniger i 



11.68 
3.22 
9.09 

17.80 
13.11 
23.33 
25.00 
17.64 
19.11 
25.33 
15.87 
14.75 
44.44 
19.64 
55.07 
50.81 
39.02 
27.65 
30.64 
66.17 
48.71 
40.74 
38.23 
19,60 
44.44 
38.98 
75.43 
39,34 
68.96 
74.35 
15.38 
35.29 
19.56 
10.81 
29.57 

5.17 
5.08 
0.00 

10.93 
18.86 

6.84 
12.85 
26.78 
10.00 

2.81 
contd. 



944. 8240 NEC-2403 4 4 3 6.81 
945. 8282 FG-661 64 11 17.18 
946, 8457 C-162 7 6 3 3.94 
947. 8928 56566 49 4 8.16 
948. 9279 NEC-1760 4 6 4 8.69 
949. 4918 Annigeri 8 6 0 0.00 
950. 4948 G-130 85 0 0.00 
951. 5415 60 0 0.00 
952. 5622 54 0 0.00 
953. 6306 71 3 4.22 
954. 5486 5 7 2 3.50 
955. 6289 66 4 6.06 
956. 6288 5 3 2 3.77 
957. 5345 6 6 10 15.15 
958. 6349 68 2 6 38.23 
959. 561' 70 3 2 45.71 
960, 5354 4 9 16 32.65 
961. 5357 67 2 7 40.29 
962. 5453 5 1 0 0.00 
963. 4824 53 1 1.88 
964, 481 8 5 2 2 3-84 
965. 4788 6 5 5 7.69 
966. 4943 5 6 8 14.28 
967. Anniger 1 6 5 8 12.3C 
968. 4 782 5 6 17 3.35 

969, 3376 62 3 7 59.67 

970, 4241 4 2 19 45.25 

3603 77 16 20.7; 971. 
5101 2 7 17 62.91 972, 
4780 16 15 93.7: 9'3, 
5312 4 6 22 47.8: 974. 
4830 3 6 10 27.7' 975. 
2270 58 2 5 43,11 976. 

4 7 11 23.4( 977. 2284 
66 14 21.2 978. 3238 
48 19 39-51 

979. 2991 
42 1 2.3 

980. 22 79 contd 



Annigeri 

1025. 5415 5 2 0 0.00 
contd. 





APPENDIX-VIII 

Reaction of advanced chickpea germplasm l i n e s  ( se lec ted  during 1976-77) 
t o  pea leaf  r o l l  v i r u s  a t  Hissar during 1978-79 

S1. P a r t i c u l a r  Tota l  Infec ted  Percent  
No. p l a n t s  p l a n t s  i n f ec t ion  
1 2 3 4 5 



APPEND1 X-IX 

Reac t ion  of chickpea germplasm l i n e s  se l ec t ed  i n  1977-78 
t o  pea l e a f  r o l l  v i r u s  a t  Hissar dur ing  1978-79 

S1. P a r t i c u l a r  To ta l  In fec t ed  Percent  
p l a n t s  p l a n t s  i n f e c t i o n  NO. 

.-- -fi 





APPENDIX-X 

Reac t ion  of c r o s s i n g  block e n t r i e s  of chickpea t o  
pea  l e a f  r o l l  v i r u s  a t  Hissar  du r ing  1978-79 

& T o t a l  I n f e c t e d  P e r c e n t  
NO. p l a n t s  p l a n t s  
1 

i n f e c t i o n  
2 3 4 5 

1. ICCC-5 36 1 2.77 
2. P a n t  G-115 28 1 3.57 
3. BG-203 4 5 3 6.66 
4. K-468 3 9 0 0.00 
5. H-208 X Pan t  G-114 2 6 0 0.00 
6.  C-235 29 0 0.00 
7 .  F-378 30 1 3.33 
8 .  H-208 3 1 0 0.00 
9. F-370 34 0 0.00 

10.  G-130 3 1 1 3.03 
11. GL-629 21 4 19.04 
12 .  NEC-2368 14 0 0.00 
13.  P-1209-1 3 5 6 17.14 
14.  T-3 42 3 7.14 
1 5 .  BEG-482 3 4 1 2.94 
16.  BG-1 37 5 13.51 
17 .  C-104 4 4 0 0.00 
18 .  Co11.238 5 9 1 1.69 
19 .  Co11.327 5 1 0 OL 00 
20. F-61 18 1 2.08 
21. G-24 2 2 2 9.09 
22. G-543 29 1 3.44 
23. H-556-1 49 0 0.00 
24. NEC-177 3 0 0 0.00 
25. -240 4 6 1 2.17 
26. -308 3 5 5 14.28 
27. -472 26 0 0.00 

28. -550 19 1 5.26 
29. -555 36 2 5.55 
30. -7 0 1  37 2 5.40 
31. -746 18 2 11.11 

32. -1128 2 5 2 8.00 

33 .  -1135 11 0 0.00 

34. -2296 13  0 0.00 

35. P-156 1 6  3 18.75 

36. P-992 10  4 40.00 

37. P-1092 1 5  0 0.00 
1 3  1 7.69 38. P-1774 

8 0 0.00 
39. P-1781 
40. P-2019-1 

6 0 0.00 
5 0 0.00 

41. P-2202-2 
1 3  0 0.00 

42. P-4353-1 
2 8 0 0.00 

43. RS-11 



APPENDIX-XI 

R e a c t i o n  of Ascochyta b l i g h t  p romis ing  l i n e s  o f  ch i ckpea  t o  p e a  l e a f  r o l l  
v i r u s  a t  H i s s a r  d u r i n g  1978-79 

S1. P a r t i c u l a r  T o t a l  I n f e c t e d  P e r c e n t  
No. p l a n t s  p l a n t s  i n f e c t i o n  

1. ICC-120 5 2 1 9  36.53 
2.  -130 3 6 1 6  44.44 
3.  -150 4 7 1 5  31.91 
4.  -204 5 6 2 8 50.00 
5. -229 48 22 45 .83  
6 .  -272 4 0 5 12.50 
7. -280 45 21  46.66 
8. -377 47 1 6  34.04 
9.  -462 36 1 9  52.77 

10 .  -468 3 1 6 19 .35  
11. -469 17  3 17.64 
12 .  -471 4 3 2 2 51.16 
13.  -539 37 l? 3.22 
14 .  -559 3 4 1 3  38.23 
15 .  -561 8 2 25.00 
16 .  -567 20 1 5.00 
17.  -595 2 4 9 37.50 
18.  -599 20 4 20.00 
19 .  -600 2 0 3 15.00 
20. -666 12  l ?  8 .33  
21. -667 4 0 0.00 
22. -693 1 3  0 0.00 
23. -703 4 2 50.00 
24. -704 4 2 50.00 
25. -723 1 6  3 18 .75  
26. -724 1 5  2 13 .33  
27. -733 6 2 33 .33  
28. -780 11 3 27.27 
29. -781 8 1 12.50  
30. -813 23 4 17 .39  
31. -816 3 3 1 6  48.48 
32. -838 24  2 8.33 
33. -843 1 8  2 11.11 
34. -903 7 0 0.00 
35. -904 8 0 0.00 
3'6. -928 2 2 100.00 
37. -931 4 1 25.00 

38. -954 2 0 0.00 

39. -999 7 5 71.42 

40. -1003 5 0 0.00 
c o n t d .  



1 2 3 4 5 

41. ICC-1004 7 2 28.57 
42. -1005 6 0 0.00 
43. -1006 9 0 0.00 
44. -1009 6 1 16.66 
45. -1012 3 0 0.00 
46. -1016 7 1 14.28 

47. -1017 4 0 0.00 

48. -1018 4 1 25.00 

49. -1023 7 2 28.57 

50. -1024 3 2 4 12.50 
-1077 28 8 28.57 51. 
-1078 2 7 0 0.00 52. 
-1149 3 3 0 0.00 53. 
-1159 26 19 57.57 54. 

19 10 52.63 55. -1170 
3 8 9 23.68 56. -1179 
2 3 2 8.69 

57. -1202 
1 9  8 42.10 

58. -1209 
19 1 5.26 

59. -1214 
2 9 2 6.89 

60. -1219 
19 3 15.78 

61. -1270 
2 0 11 55.00 

62. -1271 
11 1 9.09 

63. -1272 
10 4 40.00 

64. -1273 
14 6 42.85 

66. -1275 
1 2  0 0.00 

66. -1283 
14 5 35.71 

67. -1292 
1 2  4 33.33 

68. -1317 
2 0 0.00 

69. -1329 
4 1 25.00 

70. -1338 
5 0 0.00 

71. -1407 8 1 12.50 
72. -1465 

6 2 33.33 
73. -1468 6 0 0.00 
74. -1504 1 0 0.00 
75. -1583 - - - 
76. -1586 4 2 50.00 
77. -1607 11 2 18.18 
78. -1809 29 9 31.03 
79. -1827 2 7 2 3 85.18 
80.  -1842 14 12 85.71 

81.  -1871 13  4 30.76 

82.  -1902 13 8 61.53 

83.  -1903 13  5 38.46 

84.  -1908 19 9 47.36 

85. -1910 contd. 





APPENDIX-XII 

Of w i l t  and r o o t  r o t  r e s i s t a n t  l i n e s  of chickpea to 
pea leaf r o l l  v i r u s  at Hiss= d u r i n g  1978-79 

1 2 3 4 5 
1. ICC- 1 2 1  
2 .  - 202 17 8 

47.05 
14  

3 .  - 229 9 
64.28 

4 .  
7 3 42.85 - 267 

5 .  
17 8 47.05 - 338 3 8 3 0 

6 .  
78.94 

-391 1 3  0 0.00 
7. - 516 11 4 36.36 
8 .  - 519 1 9  15  78.94 
9.  - 554 1 0  7 70.00 

1 0 .  - 658 6 2 33.33 
11. - 858 1 0  41.66 2 4 
12 .  - 867 9 5 55.55 
1 3 .  -1443 7 4 57.14 
1 4 .  -1450 3 0 0.00 
1 5 .  -1611 14  8 57.14 
16 .  -1891 2 2 100.00 
17 .  -2072 9 3 33.33 
1 8 .  -2083 4 1 25.00 

1 9 .  -2086 4 3 75.00 

20.  -2089 1 5  4 26.66 

21.  -2321 5 1 20.00 

22.  -2566 1 2  8 66 66 

23.  -2660 7 5 71.42 

24.  -2812 1 0  7 70.00 

25.  -2835 4 2 50.00 

26.  -2854 24 14  58.33 

27.  -2860 26 2 7.69 

28.  -3092 2 7 4 14 .81  

29. -3103 1 9  4 21.05 

30 .  -3104 26 8 30.76 

31. -3392 9 4 
44.44 

32.  -3396 2 7 20 74.07 

33. -3426 28 3 10 .71  

34.  -3439 25 14  56.00 

35. -3539 2 1 4 19.04 

36. -3684 20 12  60.00 

37. -4519 1 3  
1 0  76.92 

38. -4552 5 4 
80.00 

39. -4651 9 4 
44.44 

-4716 
1 8  1 0  55.55 

40 .  c o n t d .  





APPENDIX-XI11 

S c r e e n i n g  of  ch i ckpea  germplasm l i n e s  f o r  r e s i s t a n c e  to ~ s c o c h y t a  
b l i g h t  i n  I s o l a t i o n  P l a n t  Propagator  (1978-79) 

~ 1 .  ICC No. I n c u b a t i o n  P e r c e n t  P e r c e n t  Ra t ing  on 9 -po in t  s c a l e  
No. p e r i o d  i n  i n f e c t i o n  k i l l e d  1 0 t h  day 20 th  day a f t e r  

d a y s  a f t e r  ino- i n o c u l a t i o n  
c u l a t i o n  (Recovery ra t -  

i n g )  
1 2 3 4 5 6 7 

1. 3080 5 100.00 0 .00  7 8 
2. 3081 5 100.00 20.00 7 9 

Pb- 7 5 100.00 0.00 7 9 
3 .  3082 5 100.00 50.00 7 9 
4 .  3083 5 100.00  40.00 8 9 
5 .  3084 5 100.00 25.00 7 8 
6.  3085 5 100.00 0.00 7 9 
7 .  3086 5 100.00 0 .00  5 5 
8. 3087 5 100.00 0.00 6 7 
9 .  3088 5 100.00 0.00 7 7 

1 0 .  3089 5 100.00 28.57 7 9 
11. 3090 5 100.00 0.00 6 9 
1 2 .  3091 5 100.00 22.22 7 8 
1 3 .  3092 5 100.00  0 .00  7 9 

1 4 .  3093 5 1OO.00 1 4 - 2 8  7 9 
1 5 .  3094 5 100.00 0.00 7 9 

1 6 .  3095 5 100.00 0 .00  7 9 

1 7 .  3096 5 100.00 0.00 7 9 

1 8 .  3097 5 100.00 0.00 7 8 

5 100.00 0 .00  7 8 1 9 .  3098 
5 100.00 0 .00  7 20. 3099 

1 

5 100.00 0 .00  7 7 21.  3100 
5 100.00 0 .00  6 7 22. 3101 
5 100.00  0 .00  5 5 23 .  3102 
5 100.00 0.00 7 7 

24. 3103 
5 100.00 0 .00  7 7 

25. 3104 
5 100.00  100.00  9 9 26. 3105 
5 100.00 0 .00  7 8 

27 .  3106 
5 100.00 0.00 7 8 

28.  3107 
5 100.00  0.00 7 7 

29. 3108 
6 100.00 0 .00  6 6 

30 .  3109 
7 100.00 0.00 7 7 

31. 3110 
5 100.00 0 .00  7 7 

Pb-7 
5 100.00 0.00 7 7 

32. 3111 
5 100.00 0 .00  7 7 

33.  3112 
5 100.00  0 .00  7 7 

34 .  3113 
5 100.00 0.00 7 7 

35.  3114 c o n t d .  



0.00 6 6 
0.00 6 6 
0.00 6 6 
0.00 6 7 
0.00 7 7 

11.11 7 7 
0.00 7 7 
0.00 7 7 
0.00 7 7 
0.00 7 7 
0.00 7 7 
0.00 6 7 
0.00 6 7 

10.00 7 7 
0.00 7 7 
0.00 5 6 
0.00 7 7 
0.00 7 7 
0.00 5 5 
0.00 5 5 
0.00 5 5 
0.00 6 6 
0.00 7 7 
0.00 6 7 
0.00 7 7 
0.00 7 7 
0.00 5 5 
0.00 7 7 
0.00 7 8 
0.00 7 7 
0.00 7 7 
0.00 7 7 
0.00 6 6 
0.00 7 7 
0.00 7 7 
0.00 7 8 

14.28 7 8 
12.50 6 6 

0.00 7 7 
0.00 7 7 
0.00 7 7 
0.00 6 6 
0.00 7 7 
0.00 7 8 
0.00 7 8 
0.00 6 6 

contd. 



1 2 3 4 5 6 7 
81. 3161 5 100.00 0.00 
82. 3162 

7 
7 

7 
100.00 0.00 7 

83. 3163 7 
7 100.00 0.00 6 

84. 3164 
7 

5 100.00 0.00 6 
85. 3165 

6 
7 100.00 0.00 7 7 

86. 3166 5 100.00 0.00 7 7 
87. 3167 7 100.00 0.00 6 6 
88. 3168 4 100.00 45.45 5 8 
89. 3169 5 100.00 0.00 5 6 
90. 3170 4 100.00 0.00 5 6 
91. 3171 4 100.00 10.00 5 7 
92. 3172 4 100.00 30.00 5 7 
93. 3173 4 100.00 0.00 3-5 7 
94. 3174 5 100.00 20.00 3-5 7 
95. 3175 4 100.00 60.00 5 8 
96. 3176 4 100.00 54.54 5 8 
97. 3177 4 100.00 100.00 5 9 
98. 3178 6 100.00 0.00 3 6 
99. 3179 4 100.00 33.33 5 7 
100. 3180 4 100.00 60.00 5 7 
101. 3181 4 100.00 80.00 5 9 

460 4 100.00 100.00 5-7 9 
102. 3182 4 90.30 27.27 5 7 
103. 3183 4 100.00 44.44 3-5 8 
104. 3184 4 100.00 44.44 5 7 
105. 3185 4 100.00 16.66 3-5 6 
106. 3186 6 100.00 0.00 3 7 
107. 3187 4 100.00 60.00 5 9 
108. 3188 4 100.00 18.18 5 7 
109. 3189 4 100.00 30.00 5 -1 

110. 3190 5 100.00 20.00 3 6 
111. 3191 5 100.00 9.09 1 6 
112. 3192 4 100.00 100.00 5 8 

113. 3193 4 100.00 60.00 3-5 7 
114. 3195 4 100.00 27.27 5 7 

115. 3196 4 100.00 33.33 5 7 

116. 3197 4 100.00 10.00 5 7 

117. 3198 4 100.00 72.72 3-5 8 

118. 3199 4 100.00 100.00 5 9 

6 100.00 0.00 1-3 4 119. 3200 
4 100.00 66.66 5 8 

120. 3201 
4 100.00 72.72 5 8 

121. 3203 
100.00 54.54 5 7 

122. 3204 4 
4 100.00 100.00 5 9 

123. 3205 
100.00 75.00 5 8 

124. 3206 4 
100.00 100.00 5 9 

460 4 contd. 



170. 3252 4 100.00 0.00 4 5 
contd. 



1 2 3 4 5 6 7 

171. 3253 6 100.00 0.00 
172. 3254 

4 
6 

5 
100.00 0.00 

173. 3255 4 
3 4 * 

100.00 0.00 5 
174. 3256 4 

6 
100.00 81.81 

460 
5 8 

4 100.00 30.00 5 
175. 3257 

7 
6 100.00 9.09 4 6 

176. 3258 4 100.00 0.00 4 6 
177. 3259 4 100.00 0.00 3 4 
178. 3260 4 100.00 100.00 6 9 
179. 3261 4 100.00 0.00 5 5 
180. 3262 6 100.00 0.00 4 5 
181. 3263 5 100.00 0.00 4 6 
182. 3264 4 100.00 9.09 5 7 
183. 3265 6 100.00 0.00 4 7 
184. 3266 4 100.00 100.00 3 9 
185. 3268 4 100.00 0.00 4 5 
186. 3269 5 100.00 0.00 4 5 
187. 3270 6 100.00 0.00 3 5 
188. 3271 4 100.00 30.00 5 7 
189. 3272 4 100.00 16.66 5 7 
190. 3273 4 100.00 0.00 5 7 
191. 3274 4 100.00 10.00 5 6 
192. 3275 6 100. n0 0.00 3 6 
193. 3276 4 100.00 66.66 5 B 
194. 3277 6 100.00 0.00 4 5 
195. 3278 4 100.00 11.11 5 6 
196. 3279 5 100.00 90.90 5 8 
197. 3280 4 100.00 18.18 5 8 
198. 3281 5 100.00 18.18 5 7 
199. 3282 4 100.00 20.00 5 6 
200. 3283 4 100.00 8.33 5 7 
201. 3284 4 100.00 10.00 5 6 
202. 3285 5 100.00 0.00 3 6* 

203. 3286 4 100.00 0.00 3 6 

204. 3287 4 100.00 0.00 3 3 

205. 3288 4 100.00 80.00 5 9 

206. 3289 4 100.00 25.00 3 7 

207. 3290 5 100.00 45.45 
5 7 

208. 3292 4 100.00 81.81 
5 9 

209. 3293 4 100.00 30.00 
5 8 

210. 3294 4 100.00 0.00 5 6 

4 100.00 10.00 5 
8 

211. 3295 
5 100.00 0.00 3 5 

212. 3296 
4 100.00 77.77 5 8 

213. 3297 
4 100.00 0.00 5 6 

214. 3298 
4 100.00 45.45 7 9 

215. 3299 contd 



260. 3344 4 100.00 100.00 5 9 
contd. 



1 2 3 4 5 6 7 

261.  3345 4 100 .00  100.00 
262.  3346  

6 
4 

9 
100 .00  0.00 

263.  3347 
4 

5 
5* 

100.00 0.00 4 6 
264 .  3348 4 100 .00  100.00 6 
265 .  3349  

9 
4 100 .00  0 .00  5 7 

266 .  3350 4 100 .00  70.00 5 8 
267.  3351  4 100.00 20.00 5 7 
268.  3352 4 100.00 11.11 5 7 
269.  3353 4 100.00 88.88 5 9 
270.  3354 4 100.00 18 .18  5 7 
271.  3355  4 100.00 100.00 6 9 
272.  3356  4 100.00 63.63 5 8 
273.  3357 4 100.00 72.72 5 8 
274 .  3358  4 100.00 36.36 5 8 
275.  3359 5 100.00 0 .00  4 5 
276 .  3360 4 100.00 0 .00  4 6 
277 .  3361  4 100.00 36 .36  5 8 
278 .  3362 4 100.00 45.45 5 8 
279.  3363 4 100.00 81 .81  4 8 

280.  3364 5 100.00 22.22 5 7 
281.  3365  5 100 .00  18 .18  5 7 
282.  3366 5 100 .00  10.00 5 8 
283.  3367 6 100.00 0 .00  3 6 

460 4 100 .00  100 .00  6 9 
284 .  3375  5 100.00  75.00 7 7 
285.  3376  5 100.00 33.33 6 5 
286.  3377 5 100.00 12 .50  5 3 
287 .  3378 5 100 .00  10.00 5 3 
288.  3379  4 100.00 80.00 6 9 
289.  3380 4 100 .00  50.00 6 6 

290.  3381  5 100.00 75.00 7 9 

291.  3382 4 100.00 100.00 7 9 

292.  3383  5 100 .00  60 .00  6 
7 

293 .  3384 5 100.00 100.00 7 9 

294 .  3385  4 100.00 70.00 7 8 

295.  3386 4 100.00 40.00 7 5 

4 100.00 27.27 6 4 
296.  3387 
297.  3388 5 100 .00  72.72 

7 8 

5 100 .00  90 .90  8 9 
298 .  3389 
299 .  3390 5 100.00 100.00 6 9 

5 100.00 90.90 7 9 
300.  3391  

4 108.00 100.00 8 9 
301.  3392 

4 100 .00  75.00 7 7 
302 .  3393 

5 100 .00  80.00 7 5 
303.  3394 

4 100 .00  100 .00  7 9 
304.  3395  

4 100 .00  100.00 9 9 
305. 3396  contd. 



100.00 9 9 
100.00 9 9 
100.00 8 9 
100.00 9 9 
100.00 9 9 
100.00 9 9 
100.00 5 9 
100.00 9 9 
100.00 9 9 
100.00 8 9 
100.00 9 9 
100.00 9 9 
100.00 9 9 
100.00 9 9 
100.00 9 9 
100.00 9 9 
100.00 9 9 
100.00 9 9 
100.00 9 9 
100.00 9 9 
100.00 9 9 
100.00 9 9 
100.00 9 9 
100.00 9 9 
100.00 9 9 
100.00 9 9 
100.00 7 9 
100.00 7 9 
100.00 7 9 
100.00 7 9 
100.00 9 9 
100.00 9 9 
100.00 7 9 

40.00 7 3 
100.00 8 9 
100.00 9 9 
100.00 7 9 
100.00 9 9 
100.00 5 9 
100.00 7 9 
100.00 9 9 
100.00 9 9 
100.00 9 9 
100.00 9 9 
100.00 9 9 

contd. 



1 2 3 4 5 6 7 

351. 3447 4 100.00 100.00 9 9 
352.  3448 4 100.00 100.00 9 9 
353. 3449 4 100.00 100.00 9 9 
354 .  3450 4 100.00 100.00 9 9 
355. 3451  4 100.00 100.00 9 9 
356.  3452 4 100.00 100.00 8 9 
357.  3453 4 100.00 100.00 9 9 

Pb-7 4 100.00 1 O O . O O  9 9 
358.  3454 4 100.00 100.00 9 9 
359.  3456 4 100.00 100.00 9 9 
360. 3456 4 100.00 100.00 9 9 
361. 3457 4 100.00 100.00 9 9 
362. 3458 4 100.00 100.00 9 9 
363.  3459 4 100.00 100.00 8 9 
364. 3461  4 100.00 100.00 8 9 

365. 3462 4 100.00 91.66 8 9 

366.  3463 4 100.00 100.00 9 9 

367. 3464 4 100.00 100.00 9 9 

368.  3465 4 100.00 100.00 9 9 

369. 3467 4 100.00 100.00 9 9 

370.  3468 4 100.00 100.00 9 9 

371 .  3469 100.00 100.00 9 9 4 

372.  3470 100.00 100.00 9 9 4 

373. 3471  100.00 100.00 9 9 4 

374.  3472 100.00 100.00 9 9 4 

375.  3473 100.00 100.00 9 9 4 

376.  3474 100.00 100.00 9 9 4 
100.00 100.00 7 9 377. 3475 4 
100.00 100.00 8 9 378. 3476 4 
l o o .  00 1oo .oo  9 9 

379.  3477 5 
100.00 100.00 7 9 

380.  3478 4 
100.00 100.00 8 9 

381. 3479 4 
100.00 100.00 7 9 

382.  3480 4 
100.00 100.00 8 9 

383.  3481  5 
100.00 100.00 8 9 

384.  3484 4 
100.00 88.88 7 9 

385. 3485 4 
100.00 100.00 9 9 

386. 3486 4 
100.00 91.66 7 9 

387. 3487 4 
100.00 83.33 7 9 

388.  3488 4 
100.00 100.00 8 9 

389. 3489 4 
100.00 100.00 7 9 

390.  3490 4 
100.00 100.00 9 9 

391.  3491  4 
100.00 100 00 9 9 

392.  3492 4 
100.00 100.00 9 9 

393.  3493 4 
100.00 100.00 8 9 

394. 3494 4 
100.00 100.00 8 9 

395.  3495 4 7 3 
4 100.00 70.00 396.  3496 contd 



1 2 3 4 5 6 7 

306. 3397 4 100.00 100.00 9 9 
307. 3398 4 100.00 100.00 9 9 
308. 3399 4 100.00 100.00 8 9 
309. 3401 4 100.00 100.00 9 9 
310. 3402 4 100.00 100.00 9 9 
311. 3403 4 100.00 100.00 9 9 
312. 3404 4 100.00 100.00 5 9 
313. 3405 4 100.00 100.00 9 9 
314. 3406 4 100.00 100.00 9 9 
315. 3407 4 100.00 100.00 8 9 
316. 3408 4 100.00 100.00 9 9 
317. 3409 4 100.00 100.00 9 9 
318. 3410 4 100.00 100.00 9 9 
319. 3412 4 100.00 100.00 9 9 
320. 3413 4 100.00 100.00 9 9 
321. 3414 4 100.00 100.00 9 9 
322. 3415 4 100.00 100.00 9 9 
323. 3416 4 100.00 100.00 9 9 
324. 3417 4 100.00 100.00 9 9 
325. 3418 4 100.00 100.00 9 9 
326. 3419 4 100.00 100.00 9 9 
327. 3420 4 100.00 100.00 9 9 
328. 3421 4 100.00 100.00 9 9 
329. 3422 4 100.00 100.00 9 9 
330. 3423 4 100.00 100.00 9 9 
331. 3424 4 100.00 100.00 9 9 
332. 3425 4 100.00 100.00 7 9 
333. 3426 4 100.00 100.00 7 9 
334. 3427 4 100.00 100.00 7 9 
335. 3428 5 100.00 100.00 7 9 
336. 3429 4 100.00 100.00 9 9 
337. 3430 4 100.00 100.00 9 9 
338. 3431 4 100.00 100.00 7 9 
339. 3432 4 100.00 40.00 7 3 
340. 3433 4 100.00 1D0.00 8 9 
341. 3435 4 100.00 100.00 9 9 
342. 3436 4 100.00 100.00 7 9 
343. 3437 4 100.00 100.00 9 9 
344. 3438 4 100.00 100.00 5 9 
345. 3439 4 100.00 100.00 7 9 
346. 3440 4 100.00 100.00 9 9 
347. 3443 5 100.00 100.00 9 9 
348. 3444 4 100.00 100.00 9 9 
349. 3445 4 100.00 100.00 9 9 
350. 3446 4 100.00 100.00 9 9 

contd. 



1 2 3 4 5 6 7 
351. 3447 4 100.00 100.00 9 
352. 3448 

9 
4 100.00 100.00 9 9 

353. 3449 4 100.00 100.00 9 9 
354. 3450 4 100.00 100.00 9 9 
355. 3451 4 100.00 100.00 9 9 
356. 3452 4 100.00 100.00 8 9 
357. 3453 4 100.00 100.00 9 9 

Pb-7 4 100.00 1 O O . O O  9 9 
358.  3454 4 100.00 100.00 9 9 
359. 3456 4 100.00 100.00 9 9 
360.  3456 4 100.00 100.00 9 9 
361. 3457 4 100.00 100.00 9 9 
362. 3458 4 100.00 100.00 9 9 
363.  3459 4 100.00 100.00 8 9 
364. 3461 4 100.00 100.00 8 9 
365. 3462 4 100.00 91.66 8 9 
366. 3463 4 100.00 100.00 9 9 
367. 3464 4 100.00 100.00 9 9 
368. 3465 4 100.00 100.00 9 9 
369.  3467 4 100.00 100.00 9 9 
370,  3468 4 100.00 100.00 9 9 
371.  3469 4 100.00 100.00 9 9 
372. 3470 4 100.30 100.00 9 9 
373. 3471 4 100.00 100.00 9 9 

374. 3472 4 100.00 100.00 9 9 
375. 3473 4 100.00 100.00 9 9 

376. 3474 4 100.00 100.00 9 9 

377. 3475 4 100.00 100.00 7 9 

378. 3476 4 100.00 100.00 8 9 

379.  3477 5 l00 .00  lOO.00 9 3 

380.  3478 4 100.00 100.00 7 9 

381.  3479 4 100.00 100.00 8 9 

382. 3480 4 100.00 100.00 7 9 

383 .  3481 5 100.00 100.00 8 9 

384.  3484 4 100.00 100.00 8 9 

385. 3485 4 100.00 88.88 
7 9 

386. 3486 4 100.00 100.00 
9 9 

387. 3487 4 100.00 91.66 
7 9 

4 100.00 83.33 7 9 
388. 3488 

4 100.00 100.00 8 9 
389. 3489 

4 100.00 100.00 7 9 
390.  3490 

4 100.00 100.00 9 9 
391.  3491 

100.00 100.00 9 9 
392. 3492 4 

100.00 100.00 9 9 
393. 3493 4 

100.00 100.00 8 9 
394. 3494 4 

100.00 100.00 8 9 
395. 3495 4 7 3 

100.00 70.00 
396. 3496 4 contd. 



1 2 3 4 5 6 7 

397. 3497 4 100.00 62.50 7 3 
398. 3498 5 100.00 90.00 8 9 
399. 3499 4 100.00 100.00 8 9 
400. 3500 4 100.00 100.00 8 9 
401. 3501 4 100.00 100.00 9 9 
402. 3502 4 100.00 100.00 8 9 
403. 3503 4 100.00 100.00 9 9 
404. 3504 4 100.00 100.00 9 9 
405. 3505 4 100.00 100.00 9 9 
406. 3506 4 100.00 90.90 7 9 
407. 3507 4 100.00 80.00 7 9 
408. 3508 4 100.00 100.00 9 9 
409. 3509 4 100.00 16.66 6 3 
410. 3510 4 100.00 100.00 8 9 
411. 3511 4 100.00 100.00 9 9 
412. 3512 4 100.00 100.00 9 9 

Pb-7 4 100.00 100.00 9 9 
415. 3513 4 100.00 100.00 8 9 
414. 3514 4 100.00 100.00 9 9 
415. 3515 4 100.00 100.00 9 9 
416. 3516 4 100.00 100.00 8 9 
417. 3517 4 100.00 100.00 9 9 
418. 3518 4 100.00 100.00 9 9 
419. 3519 4 100.00 100.00 9 9 
420. 3520 4 100.00 100.00 9 9 
421. 3521 4 100.00 100.00 9 9 
422. 3522 4 100.00 100.00 9 9 
423. 3523 4 100.00 100.00 9 9 
424. 3524 4 100.00 100.00 7 9 
425. 3525 4 100.00 100.00 9 9 
426. 3526 4 100.00 100.00 9 9 
427. 3528 4 100.00 100.00 7 9 
428. 3529 4 100.00 100.00 7 9 
429. 3530 4 100.00 100.00 9 9 
430. 3531 4 100.00 100.00 6 9 
431. 3532 4 100.00 100.00 7 9 
432. 3535 4 100.00 100.00 9 9 
433. 3536 4 100.00 100.00 7 9 
434. 3537 4 100.00 100.00 6 9 
435. 3538 4 100.00 100.00 6 9 
436. 3539 4 100.00 100.00 8 9 
437. 3540 4 100.00 100.00 8 9 

Pb-7 4 100.00 100.00 9 9 
438. 3541 4 100.00 100.00 9 9 
439. 3542 4 100.00 100.00 8 9 
440. 3543 4 100.00 100.00 9 9 

contd. 



1 2 3 4 5 6 7 

441. 3544 4 100.00 100.00 
442. 3545 

9 
4 

9 
100.00 100.00 

443. 3546 
9 

4 
9 

100.00 100.00 
444. 3547 

9 
4 

9 
100.00 100.00 

445. 3548 
9 9 

4 100.00 100.00 
446. 3549 

9 
4 

9 
100.00 100.00 9 

447. 3550 
9 

4 100.00 100.00 9 
448. 3551 

9 
4 100.00 100.00 9 9 

449. 3552 4 100.00 100.00 9 9 
450. 3553 4 100.00 100.00 9 9 
451. 3554 4 100.00 100.00 9 9 
452. 3555 4 100.00 100.00 9 9 
453. 3556 4 100.00 100.00 9 9 
454. 3557 4 100.00 100.00 9 9 
455. 3558 4 100.00 100.00 9 9 
456. 3559 4 100.00 100.00 9 9 
457. 3560 4 100.00 100.00 9 9 
458. 3561 4 100.00 100.00 9 9 
459. 3562 4 100.00 100.00 9 9 
460. 3563 4 100.00 100.00 9 9 
461. 3564 4 100.00 100.00 9 9 
462. 3565 4 100.00 100.00 9 9 
463. 3566 4 1OO.CO 100.00 9 9 
464. 3567 4 100.00 66.66 7 5 

Pb-7 4 100.00 33.33 7 9 
465. 3568 5 100.00 100.00 7 9 

466. 3569 4 100.00 100.00 8 9 

467. 3570 4 100.00 69.23 7 7 

468. 3571 4 100.00 88.88 8 9 

469. 3572 4 100.00 100.00 9 Y 
470. 3573 4 100.00 30.76 5 4 

471. 3574 4 100.00 100.00 7 9 
472. 3575 5 100.00 100.00 8 9 
473. 3576 5 100.00 30.00 6 5 
474. 3577 5 100.00 18.18 7 3 
475. 3578 4 100.00 84.61 7 3 
476. 3579 4 100.00 100.00 7 9 
477. 3580 4 100.00 16.66 6 3 

478. 3581 4 100.00 58.33 7 3 

479. 3582 5 100.00 30.00 
6 4 

4 100.00 64.28 6 
7 

480. 3583 
4 100.00 75.00 7 7 

481. 3584 
4 100.00 35.71 6 3 

482. 3585 
5 100.00 40.00 ' 6 3 

483. 3586 
4 .  100.00 58.33 7 3 

484. 3587 
4 100.00 100.00 7 9 

485. 3588 contd 



1 2 3 4 5 6 7 

486. 3589 5 100.00 88.88 7 5 
487. 3590 5 100.00 54.54 6 7 
488. 3591 5 100.00 100.00 8 9 
489. 3592 5 100.00 66.66 7 3 
490. 3593 5 100.00 75.00 7 5 
491. 3594 4 100.00 26.66 7 3 
492. 3596 4 100.00 100.00 7 7 
493. 3597 4 100.00 63.63 6 3 
494. 3598 4 100.00 45a.45 6 5 
495. 3599 4 100.00 90.00 6 5 
496. 3600 4 100.00 100.00 9 9 
497. 3601 4 100.00 100.00 7 9 
498. 3602 4 100.00 100.00 7 7 
499. 3603 4 100.00 100.00 9 9 
500. 3604 4 100.00 100.90 9 9 
501. 3605 4 100.00 100.00 9 9 
502. 3606 4 100.00 27.27 5 3 
503. 3607 6 100.00 0.00 5 6 
504. 3608 7 100.00 10.00 4 7 
505. 3609 7 100.00 22-22 5 7 
506. 3610 8 100.00 0.00 3 7 
507. 3611 7 100.00 18.18 4 6 
508. 3612 7 100.00 6.66 5 7 
509. 3613 7 100.00 0.00 3 7 
510. 3614 6 100.00 15.38 5 8 
511. 3615 6 100.00 0.00 4 7 
512. 3616 7 100.00 0.00 5 .  8 
513. 3617 7 100.00 8.33 6 7 
514. 3618 6 100.00 8.33 4 9 
515. 3619 6 100.00 9.09 4 8 
516. 3620 6 100.00 27.27 6 9 
517. 3621 6 100.00 0.00 5 7 
518. 3622 7 100.00 0.00 4 8 
519. 3624 6 100.00 18.18 7 8 
520. 3625 6 100.00 18.18 5 8 
521. 3626 6 100.00 7.14 5 8 
522. 3627 7 100.00 0.00 4 8 
523. 3628 7 100.00 36.36 4 8 
524. 3629 7 100.00 7.69 4 8 
525. 3630 7 100.00 7.69 4 9 
526. 3631 7 100.00 9.09 4 9 
527. 3632 7 100.00 0.00 4 8 
528. 3633 . 6 100.00 9.09 7 9 
529. 3634 6 100.00 25.00 5 5 
530. 3635 6 100.00 55,55 6 7 

contd. 



1 2 3 4 5 6 7 

531.  3636 7 100.00 21.42 7 7 
Pb-7 7 100.00 27.27 6 6 

532.  3637 6 100.00 100.00 8 9 
533.  3638 6 100.00 33.33 7 8 
534. 3639 6 100.00 0.00 6 7 
535 .  3640 6 100.00 20.00 6 8 
536.  3641  6 100.00 100.00 8 9 
537. 3642 6 100.00 10.00 5 7 
538 .  3643 6 100.00 100.00 7 9 
539.  3644 6 72.72 72.72 8 9 
540.  3645 6 100.00 50.00 6 8 
541. 36336 6 100.00 100.00 6 9 
542.  3647 6 100.00 12.50 5 8 
543.  3648 6 100.00 60.00 6 8 
544.  3649 6 100.00 36.36 6 8 
545.  3650 6 100.00 88 .88  8 9 
546.  3651 6 100.00 100.00 7 9 

547. 3652 6 100.00 100.00 8 9 

548.  3653 7 100.00 100.00 7 9 

549.  3654 7 100.00 50.00 6 8 

560. 3655 7 100.00 90.00 7 9 

561.  3656 6 100.00 70.00 7 8 

562.  3658 100.00 11.11 4 8 7 
563.  3659 100.00 90.00 7 9 6 
564.  3660 100.00 10.00 4 7 7 

565. 3661  100.00 54.54 7 3 6 

566.  3662 100.00 100.00 7 9 6 
100.00 66.66 6 9 557.  3663 6 
100.00 50.00 5 9 

558.  3664 6 
100.00 11.11 5 8 

559.  3665 7 
100.00 8.33 5 I: Pb-7 6 7 9 
100 .00  75.00 560.  3666 6 
100.00 100.00 7 9 

561.  3667 7 
100.00 100.00 7 9 

562.  3668 6 
100.00 90.00 7 9 

563. 3669 6 
100.00 100.00 7 9 

564. 3670 6 
100.00 11.11 7 7 

565 .  3671  6 
100.00 16.66 5 8 

566.  3672 7 
100.00 100.00 7 9 

567.  3673 6 
100.00 100.00 7 9 

568.  3674 6 
100.00 100 00 7 9 

569. 3675 6 
100.00 100.00 6 9 

570. 3676 6 
100.00 10.00 5 7 

571.  3677 6 
l oo .  00 80.00 7 9 

572.  3678 6 
100.00 100.00 7 9 

573.  3679 6 
100.00 20.00 7 8 

574. 3680 6 
100.00 30.76 7 8 

575. 3681 7 contd 



- -- 
1 2 3 4 5 6 7 

576. 3682 6 100.00 58.33 7 9 
577. 3683 7 100.00 100.00 4 9 
578. 3684 6 100.00 100.00 8 9 
579. 3685 6 100.00 100.00 8 9 
580. 3686 6 100.00 90.90 8 9 
581. 3687 6 100.00 100.00 6 9 
582. 3688 6 100.00 90.00 6 9 
583. 3689 6 100.00 100.00 7 9 
584. 3690 6 100.00 100.00 7 9 
585. 3691 6 100.00 100.00 8 9 
586. 3692 6 100.00 100.00 9 9 
587. 3693 6 100.00 20.00 4 6 
588.' 3694 6 100.00 0.00 3 6 

Pb-7 6 100.00 16.66 5 9 
589. 3695 6 100.00 50.00 7 7 
590. 3696 6 100.00 10.00 5 9 
591. 3697 7 100.00 0.00 5 8 
592. 3698 6 100.00 10.00 6 5 
593. 3699 7 100.00 27.27 5 8 
594. 3700 6 100.00 30.00 5 6 
595. 3701 7 100.00 8 .33 5 7 
596. 3702 6 100.00 10.00 5 8 
597. 3703 6 100.00 11.11 4 7 
598. 3704 6 100.00 10.00 5 8 
599. 3705 6 100.00 11.11 5 8 
600. 3706 6 100.00 44.44 5 9 
601. 3707 6 100.00 100.00 6 9 
602. 3708 6 100.00 14.28 5 8 
603. 3709 6 100.00 10.00 5 8 
604. 3710 6 100.00 10.00 5 9 
605. 3711 6 100.00 9.09 5 8 
606. 3712 6 100.00 9.09 5 7 
607. 3713 6 100.00 7.69 5 8 
608. 3714 6 100.00 14.28 4 6 
609. 3715 7 100.00 0.00 4 6 
610. 3716 6 100.00 10.00 6 7 
611. 3717 6 100.00 9.09 6 7 
612. 3718 6 100.00 20.00 7 8 
613. 3719 6 100.00 12.50 5 8 
614. 3720 6 100.00 0.00 5 6 
615. 3721 7 100.00 0.00 5 7 
616. 3722 7 100.00 0.00 4 6 
617. 3723 6 100.00 0.00 4 5 
618. 3724 6 100.00 0 .00 5 5 

Pb-7 6 100.00 0.00 5 5 
619. 3725 7 100.00 9.09 5 5 

contd.  



1 2 3 4 5 6 7 
520. 3726 6 100.00 10.00 
521. 3727 

5 5 
6 100.00 10.00 5 

522. 3728 
6 

6 100.00 0.00 5 7 
323. 3729 6 100.00 0.00 5 6 
524. 3730 6 100.00 0.00 4 7 
525. 3731  6 100.00 0.00 5 6 
526. 3732 8 100.00 0.00 4 6 
527. 3733 7 100.00 10.00 5 6 
528. 3734 7 100.00 11.11 4 7 
529. 3735 6 100.00 0.00 5 7 
530. 3736 7 100.00 0.00 4 6 
531. 3737 6 100.00 0.00 4 4 
632. 3738 6 100.00 0.00 4 4 
633. 3739 6 100.00 0.00 4 4 
634. 3740 6 100.00 0.00 5 4 
635.  3741  6 100.00 11.11 5 7 
636.  3742 6 100.00 0.00 5 7 
637.  3743 6 100.00 11.11 5 7 
638.  3744 6 100.00 0.00 5 4 
639.  3745 6 100.00 11.11 5 6 
640.  3746 6 100.00 30.00 5 6 
641.  3747 6 100.00 12.50 4 5 
642.  3748 7 100.00 100.00 5 9 
643 .  3749 7 100.00 18 .18  6 7 

644.  3750 6 100.00 22.22 5 7 
645 .  3751  6 100.00 50.00 7 8 
646.  3752 6 100.00 23.07 5 8 

Pb-7 6 100.00 15 .38  7 8 

647 .  3753 6 100.00 10 .00  5 7 

648 .  3754 7 100.00 10 .00  5 7 

649.  3755 6 l0d.00 100.00 5 ? 

650.  3756 6 100.00 62.50 7 P 

651.  3757 6 100.00 190.00 8 9 

652. 3758 6 100.00 40.00 7 8 

653.  3759 6 100.00 44.44 5 7 

654.  3760 7 100.00 9 .09  5 7 

7 100.00 20.00 5 8 
655.  3761  
656 .  3762 6 100.00 80.00 

7 9 

6 100.00 60.00 6 9 
657.  3763 

100.00 10.00 5 7 
658.  3764 7 

100.00 77.77 5 9 
659.  3765 7 

100.00 100.00 6 9 
660.  3766 7 

100.00 60.00 6 9 
661. 3767 6 

100.00 11-11 7 8 
662.  3768 7 

100.00 0.00 5 6 
663. 3769 7 5 9 

~ o O . O O  80.00 664.  3770 6 5 9 
100.00 88.88 665. 3771  6 contd. 



7 100.00 0.00 4 6 
contd. 



720. 3826 6 100.00 0.00 
5  7 

721.  3827 6 100.00 15.38 7 7 
722.  3828 6 100.00 0.00 5 6 
723.  3829 7 100.00 20.00 5  8 
724.  3830 6 100.00 16.66 7 8 
725. 3831  7 100.00 11.11 5  7 
726.  3832 6 100.00 27.27 6 8 
727.  3833 6 100.00 33.33 7 8 
728. 3834 6 100.00 77.77 7 9 
729. 3835 7 100.00 27.27 5 7 
730.  3836 6 100.00 20.00 5 7 
731.  3837 6 100.00 33.33 5 7 
732.  3838 7 100.00 10 .00  4 7 
733. 3839 6 100.00 14.28 5 8 

Pb-7 6 100.00 8 .33  5  7 
734. 3840 7 100.00 0.00 5 7 
735 .  3841  6 100.00 0 .00  4 7 
736. 3842 6 100.00 18.18 6 7 
737. 3843 7 100.00 0.00 5  7 
748.  3844 7 100.00 9.09 5  7 
749. 3845 7 100.00 9.09 5  0 
740.  3846 7 100.00 8 .33  5 J 
741.  3847 6 100.00 44.44 5  e 
742. 3848 6 100.00 41.66 7 8 
743.  3849 7 100.00 38.46 6 8 
744. 3850 7 100.00 0.00 5 6 
745.  3851  7 100.00 8.33 6 7 
746.  3852 6 100.00 0.00 5 7 

747.  3853 6 100.00 0.00 5  7 

748. 3854 6 100.00 0.00 5 5 

749. 3855 6 100.00 0.00 5 5 

750.  3856 6 100.00 5 5 . 5 5  6 9 

751  3857 6 100.00 30.00 5 8 

752. 3858 6 100.00 27.27 5 8 

7 100.00 10.00 5  8 753. 3859 
6 100.00 16.66 6 6 754. 3860 

755.  3861. 6 100.00 20.00 7 8 
contd. 



eoo. 3907 5 100.00 100.00 - 9 
contd. 



1 2 3 4 5 6 7 
801. 3908 5 100-00 30.00 - 
802. 3909 5 9 

100.00 100.00 - 
803. 3910 5 9 

100.00 66.66 - 
804. 3911 5 

7 
100-00 62.50 - 

805. 3912 5 
9 

100.00 10.00 - 
806. 3913 5 

6 
100.00 63.63 - 

807. 3914 5 
7 

~~0~~~ 50.00 - 
808. 3915 

7 
5 100.00 8.33 - 

809. 3916 
5 

5 100.00 0.00 - 
810. 3917 

5 
5 100.00 0.00 - 5 

811. 3918 5 100.00 9.09 - 5 
812. 3919 5 100.00 100.00 - 5* 
813. 3920 5 100.00 10.00 - 7 
814. 3921 5 100.00 10.00 - 7 
815. 3922 5 100.00 20.00 - 7 
816. 3923 5 100.00 10.00 - 5 
817. 3924 5 100.00 0.00 - 5 
818. 3925 5 100.00 20.00 - 7 
819. 3926 5 100.00 30.00 - 7 
820. 3927 5 100.00 22.22 - 5 
821. 3928 5 100.00 0.00 - 5 
822. 3929 5 100.00 22.22 - 5 
823. 3930 5 100.00 0.00 - 7 

824. 3931 5 100.00 0.00 - 5 
825. 3932 5 1oo.oa 0.00 - 7 

826. 3933 5 100.00 0.00 - 5 
827. 3934 5 100.00 22.22 - 7 

828. 3935 5 100.00 0.00 - 5 

829. 3936 5 100.00 20.00 - 5 

830. 3937 5 100.00 0.00 - 7 

831. 3938 5 100.00 0.00 
- 7 

832. 3939 5 100.00 72.72 
- 9 

833. 3940 5 100.00 0.00 
- 5 

834. 3941 5 100.00 12.50 
- 5 

835. 3942 5 60.00 60.00 
- 7 

*To be checked again 



APPENDIX-XIV 

Results  of screening of kabul i  germplasm l i n e s  aga ins t  Ascochyta 
b l i g h t  i n  I s o l a t i o n  P lan t  Propagator (1978-79) 

S1. ICC No. Incubation Percent  Percent Rating on 9-point sca le  
No. period i n  infec-  k i l l e d  10. days 20 days a f t e r  

days t i o n  a f t e r  ino- inocula t ion  
cu la t ion  (Recovery 

r a t i n g )  
1 2 3 4 5 6 7 



1 2 3 4 5 6 7 
41. 4822 5 100.00 100.00 
42.  4825 

8 
5 

9 
100.00 90.00 

43.  4826 
7 

7 
9 

100.00 0.00 
44.  4827 

3 
5 

5 
100.00  30.00 

45. 4834 
5 

5 
S 

100.00 100.00 7 
46.  4835 5 100.00 100.00 

9 
7 

47.  4837 4 100.00 100.00 
9 

8 
48. 4840 5 100.00 100.00 

9 
7 9 

49.  4841  4 100.00 100.00 8 9 
50.  4842 5 100.00 100.00 8 9 
51.  4853 5 100.00 11.11 5 7 
52. 4854 4 100.00 100.00 8 9 
53.  4855 5 100.00 10 .00  5 5 
54.  4856 5 100.00 0.00 3 5 * 
55.  4857 7 100.00 0.00 5 5 
56.  4859 5 100.00 80.00 5 7 
57.  4860 5 100.00 0.00 5 5 
58.  4861  5 100.00 0.00 5 5 
59.  4864 4 100.00 60.00 8 5 

Pb-7 3 100.00 100.00 9 9 
60 .  4867 5 100.00 20.00 8 7 
61.  4868 5 100.00 70.00 8 7 
62 .  4870 5 100.00 44.44 8 7 
63 .  4882 5 100.00 20.00 7 5 
64 .  4885 5 100.00 10.00 8 5 
65 .  4891  5 100.00 21.43 7 8 
66 .  4892 4 100.00 33.33 8 5 
67.  4895  4 100.00 40.00 8 7 
68.  4899 4 100.00 40.00 8 5 
69.  4900 4 100.00 11.11 8 5 
70. 4901  5 100.00 12 .50  7 7 
71.  4903 5 100.00 37.50 5 5 

72. 4906 5 100.00 10 .00  8 5 
73. 4907 5 100.00 25.00 8 3 
74. 4908 4 100.00 55.55 8 7 
75. 4926 4 100.00 87.50 8 7 
76. 4 92 7 7 100.00 33.33 5 5 
77 .  4928 ' 5 100.00 20.00 7 7 

78. 4962 5 100.00 28.50 
7 5 

79. 4967 5 100.00 12.50 
7 5 

80. 4971  5 90.00 28.50 7 7 
81 .  4972 4 100.00 28.88 7 7 

4973 4 90.00 12.50 
8 7 

82 ;  
4983 4 100.00 0.00 8 5 

83 .  
4 100.00 1 4 - 2 8  3 7 

84 .  4993 
5013 4 '100.00 20.00 7 5 85. contd. 





1 2 3 4 5 6 7 

131 .  5293 4 100.00 100.00 
132 .  5295  

8 
5 

9 
100.00 100.00 7 

133 .  5298 
9 

4 100.00 70.00 7 
134 .  5299 

8 
4 100.00 100.00 7 7 

135 .  5300 5 100.00 100.00 7 7 
136 .  5301  5 100.00 80.00 7 9 
1 3 7 .  5320 4 100.00 100.00 8 8 
138 .  5321  5 100.00 100.00 8 9 
139. 5337 5 100.00 100.00 8 9 
140 .  5338 5 100.00 100.00 8 8 
141 .  5339 5 100.00 100.00 8 9 
142 .  5340 4 100.00 100.00 8 9 
143 .  5341  5 100.00 80.00 5 7 
144.  5342 5 100.00 55.55 7 8 

Pb-7 5 100.00 20.00 5 7 
1 4 5 .  5347 5 100.00 66.66 8 9 
146 .  5360 5 100.00 0.00 7 5 
147 .  5362 5 100.00 10 .00  5 5 
148 .  5363 5 100.00 100.00 8 9 
149 .  5467 5 100.00 100.00 8 9 
150 .  5422 4 100.00 55.55 5 7 
151 .  5448 4 100.00 100.00 8 9 
152 .  5619 4 100.00 90.00 5 7 

153 .  5620 4 90.00 90.00 7 9 
154 .  5629 5 90.00 30.00 7 7 

155 .  5644 5 100.00 77.77 8 9 

156 .  5654 4 100.00 33.33 5 7 

157 .  5675 5 100.00 40.00 5 7 

158 .  5703 5 100.00 30.00 7 7 

159 .  5704 4 100.00 100.00 8 9 
160 .  5721  5 100.00 100.00 8 9 
161 .  5809 5 100.00 100.00 8 9 
162 .  5811  4 100.00 100.00 8 9 

163 .  5812 4 100.00 100.00 8 9 

164 .  5833 5 100.00 100.00 
8 9 

165 .  5835 5 100.00 50.00 
5 7 

166 .  5899 5 100.00 90.00 
7 9 

4 100.00 100.00 8 9 
167 .  6011  

4 100.00 90.00 8 8 
168 .  6012 

4 ~ 0 0 . 0 0  100.00 8 9 
169 .  6032 

5 100.00 100.00 8 9 
170 .  6041  

5 100.00 100.00 7 9 
171 .  6042 

5 100.00 62 -50  
8 8 

172 .  6043 
5 100.00 100.00 

8 9 
173.  6044 

4 100.00 100.00 
B 9 

Pb-7 
5 100.00 11-11 

7 5 
174.  6045 

100.00 33.33 7 7 
175.  6046 5 contd 



1 2 3 4 5 6 7 

176. 6047 5 100.00 100.00 7 9 
177. 6048 5 100.00 100.00 7 9 
178. 6049 5 100.00 0.00 7 7 
179. 6050 5 100.00 20.00 7 7 
180. 6051 5 100.00 33.33 7 8 
181. 6052 4 100.00 33.33 7 7 
182. 6053 5 100.00 20.00 7 7 
183. 6139 5 100.00 40.00 7 7 
184. 6140 5 100.00 10.00 7 8 
185. 6142 4 100.00 100.00 7 9 
186. 6143 4 100.00 100.00 7 9 
187. 6144 5 100.00 0.00 7 8 
188. 6145 5 100.00 0.00 7 8 
189. 6147 5 100.00 33.33 7 7 
190. 6148 5 100.00 0.00 7 7 
191. 6149 4 100.00 20.00 7 8 
192. 6151 5 100.00 0.00 7 7 
193. 6154 5 100.00 100.00 7 7 
194. 6155 5 100.00 12.50 7 7 
195. 6156 7 100.00 30.00 7 7 
196. 6157 6 100.00 30.00 7 7 
197. 6158 6 100.00 100.00 7 9 
198. 6159 6 100.00 90.00 7 9 
199. 6160 6 100.00 100.00 7 7 
200. 6161 6 100.00 0.00 7 7 
201. 6162 6 100.00 37.50 7 7 

Pb-7 4 100.00 60.00 8 7 
202. 6163 4 100.00 ? 8 ? 
203. 6164 5 100.00 30.00 7 7 
204. 6165 4 100.00 0.00 7 8 
205. 6166 4 100.00 50.00 7 8 
206. 6167 5 100.00 30.00 7 7 
207. 6168 5 100.00 0.00 7 8 
208. 6169 5 100.00 0.00 7 7 
209. 6171 4 100.00 100.00 7 9 
210. 6172 4 100.00 100.00 7 8 
211. 6173 4 100.00 30.00 7 7 
712. 6174 4 100.00 40.00 7 7 
213. 6175 4 100.00 25.00 7 7 
214. 6176 5 100.00 0.00 7 7 
215. 6177 5 100.00 22.22 7 7 
216. 6178 5 100.00 40.00 7 7 
217. 6179 5 100.00 33.33 7 9 
218. 6180 5 100.00 0.00 7 7 
219. 6182 4 100.00 0.00 7 7 
220. 6185 5 100.00 10.00 7 9 

contd. 



1 2 3 4 5 6 7 

221 .  6188 5 100.00 90.00 7 7 
222. 6194 5 100.00 0.00 7 7 
223. 6196 5 100.00 60.00 7 8 
224.  6198 5 100.00 100.00 7 9 
225.  6207  5 100.00 50.00 7 7 
226 .  6209 5 100.00 0.00 7 7 
227. 6220 5 100.00 100.00 7 8 
228. 6222 5 100.00 100.00 7 9 
229.  6227  4 100.00 11.13 7 7 

Pb-7 4 100.00 90.00 9 9 
230. 6234 4 100.00 0.00 7 7 
231.  6235  7 100.00 0.00 7 5 
232.  6236  5 100.00 100.00 8 3 
233.  6237  4 100.00 12.50 7 9 
234.  6238 6 100.00 33.33 7 7 
235. 6239  7 100.00 20.00 7 9 
236.  6240 4 100.00 100.00 7 9 
237 .  6 2 4 1  7 100.00 100.00 7 9 
238.  6242 5 100.00 100.00 7 9 
239.  6243  5 100.00 16.66 7 5 
240.  6244 7 100.00 37.50 7 7 
241.  6245  6 100.00 100.00 7 9 
242.  6247 4 100.00 37.50 7 9 
243 .  6249  4 100.00 11.11 7 9 
244. 6 2 5 1  6 100.00 0.00 7 7 
245.  6252 5 100.00 100.00 7 9 
246.  6254 5 100.00 0.00 7 5 
247. 6255  5 100.00 20.00 7 7 

248.  6256 5 100.00 30.00 7 9 

249.  6258  5 100.00 100.00 8 9 

250.  6 2 6 1  5 100.00 100.00 7 9 

5 100.00 0 .00  5 7 
251.  6262 

5 100.00 1 0 0 . ~ 0  9 9 
252.  6264 

6 100.00 100.00 8 9 
253.  6265  

100.00 100.00 8 9 
2 5 4 ,  6266  6 

5 100.00 100.00 8 9 
255.  6283 

100.00 100.00 8 9 
256. 6299  6 

100.00 100.00 7 9 
257. 6300 4 7 9 

100.00 100 00 Pb-7 4 
100.00 9.09 7 7 

258.  6 3 0 1  4 
100.00 2 2 - 2 2  7 7 

259.  6302 5 7 9 
100.00 100-00  260.  6309  5 7 7 
100.00 0.00 261.  6310 4 
100.00 88.88 7 7 

262,  6 3 1 1  4 
100 ,oo  0 .00  5 5 

263.  6312 4 
100.00 10.00 5 7 

264.  6313  4 
100.00 0 .00  7 5 

265.  6314 4 contd . 



309. 6892 5 100.00 100.00 7 9 
310. 6894 5 100.00 100.00 7 9 

contd. 



1 2 3 4 5 6 7 

311. 6895 5 100.00 100.00 
7 8 

312.  6897 5 100.00 100.00 7 9 
313. 6899 5 100.00 100.00 7 9 
314. 6902 5 100.00 100.00 7 

9 
315. 6904 4 100.00 85.71 7 8 
316. 6909 4 100.00 44.44 7 9 
317. 6912 4 100.00 37.50 7 7 
318. 6969 4 100.00 100.00 7 9 

Pb-7 4 L O O .  00 100.00 9 9 
319. 7102 5 100.00 100.00 8 9 
320. 7112 4 100.00 63.63 7 9 
321. 7113 4 100.00 88.88 8 9 
322.  7114 5 100.00 80.00 8 ? 
323.  7115 7 100.00 100.00 7 9 
324. 7118 4 i00 .00  100.00 7 9 
325. 7119 5 100.00 100.00 7 9 
326. 7122 6 100.00 100.00 8 9 
327. 7123 7 100.00 100.00 7 9 
328. 7125 4 100.00 100.00 7 9 
329. 7126 4 100.00 100.00 7 9 
330. 7127 5 100.00 100.00 8 9 
331. 7128 4 100.00 55.55 7 9 
332. 7130 4 100.00 100.00 7 9 
333. 7131 5 100.00 80.00 7 9 
334. 7135 5 100. 00 100.00 9 9 
335. 7137 4 100.00 100.00 8 9 
336. 7139 5 100.00 100.00 9 9 
337.  7144 5 100.00 100.00 7 9 
338. 7148 4 100.00 100.00 7 9 
339.  7152 4 100.00 100.00 8 9 

340.  7154 5 100.00 100.00 8 9 

341. 7155 5 100.00 80.00 9 9 

342.  7156 5 100.00 60.00 8 9 

343. 7158 6 100.00 100.00 7 9 

344.  7159 5 100.00 90.00 7 9 

5 100.00 100.00 9 9 Pb-7 
345. 7160 5 100.00 100.00 7 9 

346. 7161 5 100.00 100.00 7 9 

347.  7162 4 100.00 100.00 7 9 

5 100.00 1 0 ~ . 0 0  7 9 
348. 7163 
349. 7165 5 100.00 100.00 7 9 

3 100.00 83.33 7 9 
350. 7166 

100.00 80.00 7 9 
351. 7167 6 7 9 

100.00 77.77 352. 7168 6 7 9 
100.00 100.00 353,  7169 6 9 9 
100.00 100.00 354. 7172 4 7 9 

4 , 100.00 100.00 355. 7175 contd. 



9 
9 
7 
9 
7 
9 
9 
9 
9 
9 
7 
5* 
9 
9 
7 
9 
9 
9 
9 
9 
5* 
9 
9 
9 
7 
9 
5 
7 
9 
9 
9 
9 
9 
9 
7 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

contd. 



1 2 3 4 5 6 7 

401. 7234 7 100.00 90.00 7 8 
402.  7235 7 100.00 100.00 7 9 
403.  7237 7 100.00 20.00 7 5 * 

Pb-7 3 100.00 80.00 9 9 
404. 7239 4 100.00 88.88 7 9 
405. 7240 7 100.00 36.36 7 9 
406. 7241 7 100.00 77.77 7 9 
407. 7242 7 100.00 11.11 7 5 
408. 7243 7 100.00 11.11 7 5 
409. 7244 7 100.00 100.00 7 9 
410. 7245 7 100.00 66.66 7 7 
411. 7246 7 100.00 50.00 7 5 
412. 7247 7 100.00 90.00 7 9 
413. 7249 3 100.00 11.11 7 5 
414.  7250 7 100.00 66.66 7 7 
415.  7251 7 100.00 0.00 7 5 
416. 7252 7 100.00 60.00 7 7 
417.  7255 7 100.00 70.00 7 9 
418. 7259 7 100.00 30.00 7 7 
419.  7260 7 100.00 0.00 7 5 
420.  7263 7 100.00 60.00 7 7 
421.  7267 7 100.00 60.00 7 7 
422.  7269 7 100.00 100.00 7 9 
423.  7271  7 100.00 100 .00  7 9 
424. 7272 7 100.00 90.00 7 9 
425. 7273 7 100.00 60.00 7 7 
426. 7284 7 100.00 87.50 7 9 
427 .' 7286 7 100.00 100.00 7 9 

428. 7287 7 100.00 0.00 7 5 * 
429.  7288 7 100.00 9.09 7 5 

430. 7291 7 100.00 20.00 7 5 

7 100.00 80.00 7 8 431. 7292 
432.  7293 7 100.00 100.00 8 9 

3 100.00 90.00 8 9 
Pb-7 

7 100.00 90.00 8 9 
433.  7295 

7 100.00 20.00 7 7 
434.  7296 

7 100.00 54.54 7 7 
435. 7297 

7 100.00 90.00 8 9 
436. 7298 

100.00 10.00 7 5 
437.  7299 7 

100.00 100.00 8 9 
438.  7308 7 

100.00 100.00 8 9 
439. 7313 5 8 7 

100.00 50.00 440. 7328 5 8 9 
100.00 100.00 441.  7329 7 
100.00 100.00 8 9 

442. 7330 7 7 7 
100.00 100 - 00 

443.  7331 7 8 9 
100.00 100 - 00 

444. 7334 7 
7 100.00 88.88 

8 9 
445. 7349 contd.  



9 
9 
9 
5 
9 
9 
9 
9 
9 
9 
9 
9 
7 
5 
7 
5 
7 
3 
5 
3 
7 
7 
5 
7 
7 
9 
9 
9 
7 
3 
9 
7 
5 
9 
9 
5 
9 
9 
9 
9 
9 

contd. 



1 2 3 4 5 6 7 

486. 7608 7 100.00 0.00 5 5 * 
487. 7609 7 100.00 0.00 5 5 
488. 7610 7 100.00 10.00 7 7 
489. 7611 7 100.00 0.00 5 3 
490. 7612 4 100.00 0.00 7 5 

Pb- 7 2 100.00 0.00 7 7 
491. 7618 7 100.00 12.50 7 7 
492. 7626 7 100.00 22.22 7 7 
493. 7627 7 100.00 0.00 5 5 
494. 7628 7 100.00 88.88 7 7 
495. 7629 7 100.00 30.00 7 7 

7 100.00 0.00 5 5 

7 100.00 0.00 5 5 

7 100.00 30.00 8 7 

100.00 12.50 7 5 7 
100.00 100.00 7 9 7 
100.00 10.00 8 7 

7 
100.00 14.28 5 7 7 
100.00 20.00 5 7 

7 
100.00 10.00 7 5 

7 
100.00 10.00 5 7 

7 
100.00 10.00 5 5 

7 contd. 



1 2 3 4 5 6 7 

529. 7719 7 100.00 11.11 7 7 
530. 7722 7 100.00 100.00 5 9 
531. 7723 7 100.00 0.00 7 7 
532. 7725 7 100.00 14.28 7 5 
533. 7731 7 100.00 80.00 7 7 
534. 7732 4 100.00 90.00 7 8 
535. 7733 5 100.00 10.00 7 7 
536. 7767 5 100.00 0.00 5 5 
537. 7773 7 100.00 11.11 3 5 
538. 7774 7 100.00 11.11 7 7 
539. 7775 7 100.00 10.00 7 7 * 
540. 7776 4 100.00 0.00 7 5 
541. 7778 7 100.00 100.00 8 9 
542. 7779 7 100.00 100.00 8 9 
543. 7781 3 100.00 0.00 8 7 

*To be checked again 



APPENDIX-XV 

R e s u l t s  o f  Sc reen ing  o f  Co l l e to t r i chum b l i g h t  promis ing  ch i ckpea  
germplasm l i n e s  a g a i n s t  Ascochyta b l i g h t  i n  I s o l a t i o n  P l a n t  P ropaga to r  

(1978-79) 

S1.  ICC NO. I n c u b a t i o n  P e r c e n t  P e r c e n t  Ra t ing  on Ra t ing  on 
No. p e r i o d  i n  i n f e c -  k i l l e d  1 0 t h  day 2 0 t h  day 

days t i o n  (Recovery 

1. 1903  7 100.00 0.00 5 3* 
2.  2223 7 100.00 0.00 7 5 

Pb-7 7 100.00 70.00 9 9 
3.  2225 7 100.00 0.00 7 7 
4. 2267 7 100.00 30.00 7 7 
5. 2619 7 100.00 11.11 7 5 
6. 4925 7 100.00 0 .00  7 7 
7 .  4939 7 100.00 0.00 7 7 
8 .  4948 7 100.00 11.11 7 7 
9 .  5035 7 100.00 0.00 5 5 

10 .  5107 3 100.00 33.33 7 7 
11. 5119 7 100.00 11.11 7 7 

12.  5127 7 100.00 0 .00  7 3 
13 .  6213 7 100.00 9.09 7 7 
1 4 .  6319 7 100.00 77.77 9 .  9 
15 .  6671  7 100.00 0.00 9 7 

7 100.00 10 .00  9 1 6 .  6743 
7 

17.  6805 7 100.00 30.00 7 7 

18. 6819 7 100.00 0 .00  7 5 

1 9 .  6 9 0 1  7 100.00 54.54 9 7 
7 

- 
20.  7287 7 100.00 33.33 

1 

21. 7721  7 100.00 0.00 7 7 

22. 7722 7 100.00 0.00 7 5 

23.  8 0 i 7  7 100.00 0 ;  00 7 5 

7 100.00 14 .28  9 7 
24.  8284 

7 100.00 0.00 7' 5 
25. 8462 

7 100.00 81 .81  7 7 
26.  8542 

7 POO.00 0.00 7 3 
27. 8920 

7 100.00 14.28 7 7 
28.  8923 

7 100.00 25.00 
7 7 

29. 8927 

*TO b e  checked  a g a i n  



APPENDIX-XVI 

Resul ts  of screening of F2 and back c r o s s  materials lnvclvlng C. ~ e t z c z ~ S a i k ~  
a g a i n s t  Ascochyta b l i g h t  i n  I s o l a t i o n  Flank PropagatDr durfng 1978-?9 

S1. P a r t i c u l a r  Incuba- Percent  Percent Rating on 9-point s c a l e  
No. t i o n  ~ n f e c -  k i l l e d  10th  day 20th day af ter  

per iod t i o n  a f t e r  ino- inocula t ion 
(days) c u l a t l o n  (Recovery 

r a t i n g )  
1 2 3 4 5 6 7 

1. JG-62 X g. r e t i -  
culatum 
(JM-2100)- 1 5 100.00 10.00 5 7 

35. -50 ? 0.00 0.00 1 1 ? 
contd . 



1 2 3 4 5 6 7 
36. JG-62 X C. retl- - - 

culatum 
(JM-2100) -51 5 25.00 0.00 

37. -52 
3 

5 
5 

50.00 0.00 
38. -53 

5 5 
5 33.33 0.00 

39. -55 
3 5 

5 57 14 12.85 
40. 

5 
-56 

5 
5 57.14 0 0 0  

41. 
5 

-59 
5 

5 100.00 0.00 5 
42. 

7 
-60 5 25.00 0.00 5 

43- -61 5 66066 0.00 
5 

3 
44. 

5 
-63 5 87-50 0 00 3 5 

45. -66 5 100 00 0.00 5 5 
46. -67 5 75.00 25.00 6 7 
47. -68 5 - - - - 
48. -71 5 100.00 10.00 6 7 
49. G-130 X C. retl- - - 

culatum 
(JM-2100)- 1 5 90.00 0.00 5 5 

50. - 2 5 100.00 0.00 5 3 
51. - 4 5 66.66 0.00 5 5 
52. - 5 5 33.33 0 0 0  3 3 7 
53. - 6 5 71 44 0 00 5 5 
54. - 9 5 71.44 12 85 5 5 
55. -10 5 100 00 0 00 5 5 
56. -11 5 25.00 0.00 3 5 
57. -12 5 60 00 0 00 5 5 
5 8 -13 5 44.44 0.00 5 5 
59. -14 5 50.00 0 0 0  5 3 
60. - 15 5 100.00 ll 11 5 7 
61. -16 5 60 00 0 00 3 3 
62. - 17 5 100.00 0.00 5 3 
63. - 18 5 60.00 0 0 0  5 5 
64. -19 5 75 00 0 00 5 5 

65. -20 5 1OO.OC 14.28 5 5 

66. -21 5 5000 0.00 5 5 

67. -22 5 33.33 0.00 3 5 

68. P-5462 X C. e- 
culatum 
(JM-2106)- 1 5 100 00 0.00 

5 5 

69. - 2 5 100.00 0.00 
3 5 

70. - 3 5 100FOO 40.00 
5 7 

71. - 5 5 33,33 0.00 
3 5 

72. - 7 - 50.00 0.00 1 5 - - - 
73. 

- - 8 - 
- 9 5 100.00 100.00 5 

9 
74. 

-10 5 100,OO 75.00 
5 7 

75. contd 



76. P-5462 X 3:' reti- 
culaturn 
(JM-2106) -12 

-13 
-14 
-15 
-16 
-17 
- 18 
-19 

JG-62 X (JG-62 X 
C. reticulatum) 
C 
(JM-2100)- 1 

- 2 
- 3 
- 5 
- 6 

JG-62 X (C. reti- - - 
culaturn x JG-62) 
(JM-2100)- 1 

- 3 

- 4 
- 5 
- 6 
- 7 
- 8 
- 9 
-10 
-11 
-12 
-13 

G-130 X (G-130 X 
C. reticulatum) - 
(JM-2100)- 1 

- 2 
- 3 
- 4 
- 6 
- 7 
- 8 

G-130 X (C. reti- - -  
culatum X G-130) 

0.00 5 5 
0.00 3 5 
0.00 5 5 

contd. 



112 .  G-130 X (C. r e t i -  - 
culatum X G-130) 
(JM-2100)- 4 5 100.00 0.00 5 5 

113.  - 5 5 60.00 20.00 5 5 
114 .  - 6 5 66.66 0.00 6 5 
115, .  - 7 5 90.90 45.45 7 7 
116.  - 8 5 33.33 0.00 3 3 
117 .  - 9 5 90.00 10.00 5 5 
118. -10 5 100.00 20.00 5 5 
119 .  -11 5 66.66 50 00 6 7 
120 .  ICC-4454 5 100.00 11.11 5 6 
121 .  -4948 5 100.00 0.00 5 5 
1 2 2  .. -4951 5 100.00 6 2 . 5 0  6 7 
123.  Cn r e t i c u l a t u r n  5 0.00 0.00 1 I ?  

JM-2100 

? = Plants gerrn lna ted  after i n o c u l a t i o n  



APPENDIX-XVII 

R e s u l t s  of r e p e a t e d  sc reen ing  of chickpea germplasm l i n e s  i n i t i a l l y  
found promising a g a i n s t  Ascochyta b l i g h t  i n  I s o l a t i o n  P l a n t  Propagator  

[ 1978-79) 

S1. ICC No. I n c u b a t i o n  P e r c e n t  P e r c e n t  Rat ing on 9-point  s c a l e  
No. p e r i o d  i n  i n f e c -  k i l l e d  10 days  20 days  a f t e r  

days  t i o n  a f t e r  ino-  i n o c u l a t i o n  
c u l a t i o n  (Recovery 

r a t i n g )  
1 2 3 4 5 6 7 

1. 3200 4 100.00 55.55 6 7 
2. 3237 4 100.00 80.00 6 7 

pb-7 4 100.00 100.00 8 9 
3.  3252 5 100.00 60.00 7 5 
4 .  3253 4 100.00 92.30 6 9 
5. 3254 4 100.00 100.00 6 9 
6. 3259 4 100.00 46.66 5 3 
7. 3261 4 100.00 91.66 5 7 
8. 3262 4 100.00 100.00 7 9 
9. 3268 5 100.00 100.00 7 9 

10.  3269 4 100.00 100.00 7 9 
11. 3270 4 100.00 100.00 7 9 
12.  3277 4 100.00 16.66 6 3 
13.  3287 4 100.00 50.00 7 5 
14.  3296 4 100.00 100.00 7 9 
15.  3304 4 100.00 90.90 7 9 
16.  3330 5 100.00 40.00 5 5 
17.  3346 5 100.00 81.81 5 5 
18.  3347 4 100.00 90.00 6 9 
19.  3359 4 100.00 100.00 6 9 
20. 3531 4 100.00 50.00 6 3 
21. 6195 5 100.00 90.00 5 9 
22. 6293 5 100.00 60.00 6 5 
23. 6297 4 l Q O . O O  57.14 5 7 
24. 6330 4 100.00 91.66 5 7 
25. 3343 6 100.00 20.00 5 7 
26. 3351 6 100.00 0.00 5 6 

Pb-7 6 100.00 100.00 7 9 
27. 3376 6 100.00 53.84 7 8 
28. 3377 6 100.00 50.00 7 8 
29. 3378 7 100.00 10.00 5 8 
30. 3379 6 100.00 55.55 7 8 
31. 3380 6 100.00 10.00 5 6 
32. 3383 6 100.00 20.00 5 8 
33.. 3385 6 100.00 30.00 5 9 
34. 3387 6 100.00 100.00 7 9 

con td .  



1 2 3 4 5 6 7 

35. 3388 6 1 0 0 ~ 0 0  100.00 7 
36. 3432 

8 
6 100.00 40.00 5 

37. 3496 
9 

6 100.00 60.00 7 9 
38. 3497 6 100.00 50.00 5 8 
39. 3509 6 100.00 44.44 5 9 
40. 3567 6 100.00 50.00 7 9 
41. 3573 6 100.00 20.00 5 9 
42. 3577 7 100.00 90.00 7 9 
43. 3578 6 100.00 26.66 5 9 
44. 3580 6 100.00 16.66 4 8 
45. 3581 6 100.00 11.11 5 8 
46. 3582 7 100.00 0.00 4 7 
47. 3585 6 100.00 0,OO 5 7 
48. 3586 6 100nOO 37.50 6 9 
49. 3587 6 100.00 0.00 4 6 
50. 3592 6 100.00 100.00 7 9 
51. 3594 7 100.00 0.00 1 6 
52. 3597 6 100.00 83.33 5 9 
53. 3598 6 100.00 20 00 6 7 
54. 3606 8 100.00 20.00 6 9 

55. 3252 - 100.00 20.00 3 R 
Pb-7 6 100.00 0.00 5 7 

56. 3259 6 100 h 00 0.00 4 8 

57. 3277 6 100.00 0.00 4 7 
58. 3531 7 100.00 0 - 0 0  5 7 

59. 3295 7 100.00 20.00 5 8 * 
60. 3302 6 100.00 0.00 5 8 

61. 3328 6 100.00 0.00 5 7 

62. 3329 7 100,OO 0.00 4 7 

63. 3336 7 100.00 45.45 7 8 

64. 3337 8 100.00 0.00 5 7 

65. 3340 7 100.00 9.09 5 8 

7 100.00 0.00 4 8 
66. 3341 

7 100.00 33.33 7 8 
67. 3368 

7 100.00 0.00 7 8 
68,  3369 

7 100.00 0.00 5 8 
69. 3370 

6 100.00 0.00 6 7 
70. 3371 

6 100.00 10.00 6 8 
71. 3372 

6 100.00 0.00 5 6 
72. 3374 

6 100.00 18  18  7 7 
73. 3400 

100.00 0.00 5 6 
74. 3411 7 

100.00 9.09 5 8 
75. 3434 6 

100.00 44.44 7 9 
76. 3441 6 7 8 

100.00 9 - 0 9  
77. 3442 6 7 7 

100.00 10.00 
78. 3533 6 contd. 



1 2 3 4 5 6 7 

79. 3483 6 100.00 0.00 5 7 
80. 3482 6 100.00 9.09 5 8 
81. 3466 6 100.00 9.09 5 8 
82. 3460 6 100.00 10.00 5 7 
83. 3434 7 100.00 0.00 4 7 

Pb-7 6 100.00 20.00 5 8 

*To be checked again 





1 2 3 4 5 6 7 8 9 10 11 12 13 14 

31. 816 100.00 100.00 100.00 100,OO 0.00 0.00 0.00 0.00 5 5 6 5.33* 
32. 838 100.00 100.00 100.00 100.00 0.00 0.00 0.00 O.,OO 5 5 5 5.00* 
33. 843 100.00 100.00 100.00 100.00 0.00 0.00 0.00 0.00 7 4 6 5.66 
34. 903 100.00 100.00 100.00 100.00 0.00 0.00 0.00 0.00 6 5 6 5.66 
35. 904 100.00 100.00 100.00 100.00 0.00 0.00 0.00 0.00 6 7 7 6.66 
36. 928 100.00 100.00 100.00 100-00 0.00 0.00 0.00 0.00 5 6 6 5.66 
37. 931 100.00 100.00 100.00 100.00 0.00 0.00 0-00 0.00 5 5 6 5.33* 
38. 954 100-00 100-00 100,OO 100.00 0.00 0.00 0.00 0.00 6 5 6 5.66 
39. 999 100.00 100.00 100.00 100.00 0.00 0.00 0.00 0.00 7 6 5 6.00 
40. 1003 100.00 100.00 100.00 100.00 50.00 0.00 0.00 16.66 8 6 5 6,33 
41. 1004 100 00 100.00 100.00 100.00 0.00 10,OO 0.00 3.33 6 7 6 6.33 
42. 1005 100.00 100.00 100.00 100.00 0.00 22.22 0,OO 7.40 7 7 5 6.33 
43. 1006 100.00 100.00 100,OO 100.00 50,OO 0.00 0,OO 16.66 8 7 6 7.00 
44. 1009 100.00 100.00 100,OO 100.00 0.00 0.00 0.00 0.00 7 4 5 5.33* 
45. 1012 100.00 100.00 100,oo 100,oo 0.00 0.00 0.00 0.00 7 5 6 6.00 
46. 1016 100.00 100.00 100.00 100.00 40.00 0.00 0.00 0.00 7 5 7 6.33 
47. 1017 100.00 100.00 100.00 100.00 0,OO 0.00 0.00 0.00 7 5 5 5-66 
48. 1018 100.00 100.00 100.00 100.00 75,OO 0.00 0-00 25.00 8 6 5 6.33 
49. 1023 100.00 100,OO 100.00 100,OO 77-77 0.00 0.00 25.92 8 6 6 6.66 
50- 1024 100.00 100,OO 100,OO 100,OO 66.66 0-00 0.00 22,22 8 5 6 6.33 
51. 1077 100.00 100.00 100,OO 100.00 60.00 0.00 0,OO 20.00 8 6 6 6.66 
52. 1078 100.00 100.00 100,OO 100.00 70.00 0.00 0.00 23.33 8 6 6 6.66 
53, 1149 100.00 100.00 100,OO 100.00 77-77 0-00 0,OO 25.92 8 5 5 6-00 
54. 1159 100.00 100.00 100 00 100.00 0.00 0,OO 0.00 0-00 6 5 7 6,OO 
55, 1170 100.00 100.00 100.00 100.00 100.00 0-00 0.00 33.33 9 6 5 6-66 
56. 1179 100.00 100,OO 100,OO 100,OO 57,14 0.00 0.00 19-04 7 5 5 5-66 
57. 1202 100,OO 100,OO 100,OO 100,OO 100,OO 0.00 0,OO 33,33 9 6 6 7.00 
58. 1209 10000 10000 100.00 100.00 33-33 0-00 0-00 11.11 7 6 5 6.00 
59. 1214 100.00 100,OO 100-00 100.00 30,OO 0,OO 0,OO 10.00 7 6 5 6.00 
60, 1219 100.00 100,OO 100 00 100.00 50.00 0-00 0.00 16,66 7 7 5 6.33 
61. 1270 100,OO 100.00 100-00 100,OO 0,OO 0.00 0.00 0,OO 5 7 6 6.00 
62. 1271 100 00 100,OO 100.00 100,OO 0.00 0-00 0-00 0.00 5 6 6 5,66 
63. 1272 100 00 100.00 100.00 100,OO 66-66 0.00 O,OO' 22.22 7 7 6 6-66 
64. 1273 100 00 100 00 100.00 100.00 70 00 0 00 0,OO 23-33 8 7 5 6-66 
65, 1275 100 00 100,OO 100 00 100 00 77 77 0-00 0-00 25-92 8 7 5 6 66 

con td 
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APPENDIX -XIX 

screening of chickpea crossing block material for Colletotrichum blight 

Location: R-2 Date of sowing: 28-7-1978 

S.No. Cultivar Average S.No. Cultivar Average 
disease disease 
rating rating 

1 2 3 1 2 3 

P-15 9.0 39. CHECK-3 
NEC-1651 9.0 40. Collection-68 
P-1786 6.3 41. Ludhiana-1 
244c/NEC-2544 7.0 42. NEC-143 
NEC-1598 8.3 43. JG-112 
F3WF X 384-1-HT 9.0 Sell from local 
NEC-144 6.3 44. P-1-1 
NEC-13 7.0 45. CAINA 
NEC-1427 7.0 46. NEC-396 
850-3/27 6.3 47. NEC-175 
NEC-1376 8.3 48. NEC-2381 
EC-26439 5.0 49. P-2202-2 
CHECK-1 9.0 50. NEC-2147 

CO- 1 7.6 51. P-18 
NEC-1646 7.0 52. CHECK-4 
NEC-2259 6.3 53. NEC-658 

No. 22 5.6 54. 775C/NEC-2704 

P-2236 8.3 55. ANM-838 

NEC-1910 7.0 56. ~~-524~/S-168-258 

NEC-1781 7.6 57. NEC-2333 

NEC-1128 5.0 58. NEC-1918 

P-5 5.6 59. P-13 

NEC-81 5.0 60. NEC-2383 

P-17-1 7.6 61. JGC-1 

NEC-1640 6.3 62. ANM-822 

CHECK-2 9.0 63. P-149-1 

NEC-1579 7.6 64. B-108 
NEC-1777 7.0 65. CHECK-5 
H-1082 6.3 66. NEC-344 

collection-69 9.0 67. BR-198 
P-753 7 .0 68. C-104 

~udhiana-8 8.3 69. P-2178-1 

P-2994 7 -6 70. NEC-2296 
9.0 71. NEC-2413 P-693 
7.0 72. P-319 NEC-2227 
7.0 73. P-9847 PP-1 
8.3 74. NEC-2368 P-45 
5.6 75. collection-66 NEC-67 1 

9.0 
7.0 
9.0 
6.3 
7.6 
7.0 
7.0 
7.0 
9.0 
7.0 
7.6 
9.0 
5.6 
5.6 
7.6 
7.6 
7.6 
7.0 
7.0 
8.3 
7.0 
9.0 
7.6 
7.6 
7.6 
7.6 
9.0 
7 .O 
7.0 
9.0 
7.0 
9.0 
contd 



1 2 3 1 2 3 

76. NEC-141 7.0 122. P-289 7,6 
77. NEC-369 8.3 123. E-100 8,3 
78. CHECK-6 9.0 124. P-17 9.0 
79. P-759 7.0 125. NEC-2179 8-3 
80. GL-645 6.3 126. H-552 8.3 
81. P-1863 5.0 127. H-73-1 8.3 
82. P-478 9.0 128. EC-26422 5.0 
83. NEC-2330 6.3 129. NEC-1466 8,3 
84. P-1789 5.0 130. CHECK-10 9.0 
85. 10-2-3 9.0 131. NEC-139 5.0 
86. 851C/NEC-2753 5.6 132. NEC-214 8.3 
87. P-1954 8.3 133. POONA FLOR-2 8.3 
88., NEC-790 5.0 134. F3 WF X 16BR 8.3 
89. Collection-269 8.3 135. NEC-1650 9.0 
90. NEC-233 7.6 136. NEC-420 7.6 
91. CHECK-7 9.0 137. NEC-158 7.0 
92. P-4241 7 .O 138. H-556-1 8.3 
93. F-272 7.0 139. H-73-16 5.0 
94. NEC-989 5.0 140. NEC-701 6.3 
95. H-355 5.6 141. JG-95/P-690 9.0 
96. Collection-192 7.6 142. P-179 9.0 
97. P-966 9.0 143, CHECK-11 8.3 
98. P-7 9.0 144. NEC-472 7.0 
99. Ludhiana-10 6.3 145. C-46 7.0 
100. NEC-1921 7.0 146. NEC-1085 8.3 
101. NEC-1831 7 -0 147. 864C/NEC-2761 7.0 
102. NEC-550 7.0 148. NEC-2304 6.3 
103. P-813-1 6.3 149. P-3 7.0 
104. CHECK-8 9.0 150. P-6090-1 6.3 
105. PRR-1 9.0 151. NEC-2314 9.0 
106. NEC-226 5.0 152. NEC-690 5 .O 
107. C-309 7.0 153. JG-llO/P-1444 9,O 
108. P-1590 8.3 154. NEC-15 7.0 
109. NEC-474 9.0 155. P-5-1 8.3 
110. NEC-2274 7 -0 156. CHECK-12 9.0 
111. G-130 5.0 157. P-3516-1 5.0 
112, Locai Chaffa 7,O 158. NEC-2322 5.6 
113. ICC-4 6.3 159. T-103 8.3 
114. HYB-16-3 5.0 160. Leb-local-prn. 7.0 
115. G-1 5.0 161. NEC-2261 6.3 
116. NEC-10 6-3 162. NEC-139 5.6 
117, CHECK-9 9-0 163. H-834 7.0 
118. F-61 5.0 164. HIMA 9.0 
119. NEC-2138 7.0 165. K-1480 8.3 
120. NEC-974 7.6 166. F3White flower- 6.3 
121. H-547 7.6 29-B2 

contd, 



1 2 3 1 2 3 
167. BG-14 6.3 
168 NEC-1057 

213 P-5482 7.0 
5.0 

169 a CHECK-13 
214 1252 6.3 

9.0 215 EC-26443 
170. Bengal gram 

9.0 
5 0 216 P-581 

171. NEC-426 
7.0 

6.3 217 NEC-2446 
172. NEC-692 

8 3 
5,6 218, P-156 9.0 

173. NEC-21629 5.0 219, NEC-239 8 3 
174, F-8 5,O 220 NEC-1470 9.0 
175. P-8 9.0 221- CHECK-17 9.0 
176. M-3 5-6 222. P-1539-1 5.0 
177. NEC-1037 7-0 223. NEC-2404 5.6 
178, BDN-9-3 9.0 224. P-6-2 9-0 
179. NEC-26435 7.0 225- P-3642-1 9.0 
180. P-1798 7.6 226. JM-475/Green grain 9.0 
181. P-4379 7.0 227, NEC-712 7.0 
182. CHECK-14 9,O 228, Ahmadabad-52 5.6 
183. P-2-1 7.0 229. P-14 9.0 
184, Kaka 8-3 230. NEC-901 9.0 
185. NEC-815 7.0 231. NEC-850 5.6 
186. P-1 7.0 232. Hingoli-5 9.0 
187. P-1311 5.6 233. Collection-238 5.6 
188. NEC-970 5.0 234. CHECK-18 9.0 
189. ICC-3 5 0 235 P-2215 7.0 
190. NEC-2262 7.0 236. 311C/NEC-2553 8.3 
191. NEC-1118 7 .O 237, NEC-213 7.0 
192. BR-78 7.0 238. L-146 7 0 
193. NEC-900 5.0 239 H-223 7.0 
194. JM-583 5 0 240 P-2098 5 0 
1950 CHECK-15 9.0 241 Pint-6-114 5.6 

196. P-12?0 7,O 242 NEC-660 6.3 

197. NEC-1660 5.0 243. 12-071-10054 8.3 

198. P-422 7.0 244, ~ ~ d h ~ a n a - 2 6  7,0 

199. P-3655 6.3 245 BEG-482 8,3 

200 P-99 9,O 246. P-2633 5.0 

201, H-870-1 8.3 247, CHECK-19 9.0 

202 collect ion-28 7.6 248 P-2632 6,3 
7 0 243- NEC-451 9.0 203- NEC-308 
7 0 250 C-233 9.0 204. NEC-1628 
5.6 251, K-1481 5-0 

205. NEC-2401 
7 0 252 Radhey 6.3 20G0 824~:'~~C-2736 
8.3 253 NEC-1589 7.0 

207 fi NEC-1775 
9.0 254 EC-26432 7.0 

208. CHECK-16 
9 0 255 P-3765 7.0 

209 NEC-1578 
9.0 256- H-7313 7.0 

210. NEC-229 
9 0 257, ~~-113/~ell from 7-0 211 NEC-1627 
6.3 local 212. FRONTIER-1 contl 
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258. NEC-18 9.0 305. 783 C/- 7.0 
259. P-4031 5.6 306. EC-26426 6.3 
260. CHECK-20 9.0 307. NEC-755 9.0 
261. C-382 7.6 308. NEC-1348 9.0 
262. H-75-30 9.0 309. NEC-2209 7.0 
263. Chaffa 9.0 310. P-5044-1 7.6 
264. NEC-1298 7.0 311. Gatagiri-1-4 8.3 
265. C-369 8.3 312. CHECK-24 9.0 
266. P-6333-1 7.0 313. P-1528-1 5.0 
267. 231C-2 7.0 314. EC-26425 7.0 
268. P-1092 7.6 315. P-485 6.3 
269. NEC-1163 9.0 316. P-1231 6.3 
270. , NEC-1079 7.6 317. H-6195 7.0 
271. NEC-1203 6.3 318, Annegiri 7.0 
272. NEC-277 7.0 319. P-1805 7.0 
273. CHECK-21 9.0 320. NEC-2218 7.0 
274. P-9635 7.0 321. RS-11 9.0 
275. H-532 8.3 322. NEC-1629 7.0 
276. EC-26419 7.0 323. P-4235-1 9.0 
277. EC-26420 9.0 324. 12-071-05093 8.3 
278. NEC-2382 7.0 325. CHECK-25 9.0 
279. JM-481/R~ggossa Bonti 6.3 326. EC-26423 7.0 
280. P-1179 9.0 327. P-221 9.0 
281. P-1242 7.0 328. F-229 7.0 
282. P-2302 6.3 329. EC-26420-1 7.0 
283. P-16 9.0 330. Teharan-32 9,O 
284. NEC-1135 7.6 331. JG-74 9.0 
285. GC-607 9.0 332. NEC-392 9.0 
286. CHECK-22 9.0 333. P-3190 9.0 
287. NEC-578 7.0 334. NEC-2263 7.0 
288. NEC-1004 6.3 335, Collection-16 9.0 
289. NEC-750 9.0 336. NEC-759 8.3 
290. NEC-527 9.0 337. Ofra 7.0 
291. 845C-2/NEC-2749-2 7.0 338. CHECK-26 9.0 
292. BR-70 7.0 339. P-1214-1 9,O 
293. P-2503 7.0 340. Collection-327 9-0 
294. 71C-2/NEC-2498-2 7.0 341. Harigantus 9,O 
295. WR-315 9.0 342. NEC-2229 7 -0 
296. NEC-529 9.0 343. P-9-1 8.3 
297. Collection-104 9.0 344. NEC-437 9.0 
298. Collection-108 9.0 345. NEC-356 8.3 
299. CHECK-23 8.3 346. L-550 7,6 
300. NEC-2024 9.0 347. P-6-1 9.0 
301. NEC-473 8.3 348. NEC-2381 6.3 
302. NEC-1596 9.0 349. 723 C-2 7.6 
303. NEC-318 7.0 350. Mackan-A/2 6.3 
304. P-4 9.0 351. CHECK-27 7.6 

contd . 
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352. P-3788-2 5.0 398. EC-26431 
353. NEC-189 6.3 

8.3 399. NEC-584 
354. G-549 6.3 

7.6 400. NEC-381 
355. P-287 

7.0 
7.6 401. GC-607-1 

356. NEC-2238 
6.3 

5.6 402- Collection-102 
357. P-11 

9.0 
9.0 403, CHECK-31 9.0 

358. NEC-140 5.0 404. Bada Chaffa 8.3 
359. P-165 8.3 405. NEC-1356 9.0 
360. P-180-1 9.0 406. P-9636 7.0 
361. NEC-177 7.0 407. L-496 9.0 
362. NEC-248 7.0 408. H-75-1 7.0 
363. K-1170 5.0 409., CPS-1 7.0 
364. CHECK-28 9.0 410. P-6099 6.3 
365. L-149 6.3 411. No.163 7.0 
366. P-1437 6.3 412. 839C/NEC-2744 7.0 
367. P-636 9.0 413. P-922 7.6 
368. U-165 5.6 414. P-319-1 7.6 
369. NEC-1308 7.6 415. C-161 6.3 
370. C-387 7.6 416. CHECK-32 9.0 
371. Negro 7.0 417. P-4386 9.0 
372. P-4249-1 7.6 418. K-1189 5.0 
373. NEC-639 7.0 419. ICC-1 7.0 
374. P-6613 7.6 420. GL-642 7.0 
375. P-2 6.3 421. K-1174 7.0 
376. P-1781 7.6 422. NEC-345 7.0 
377. CHECK-29 9.0 423. P-30 8.3 
378. NEC-1971 9.0 424. B-106 'i . 0 
379. NEC-1858 7.6 425. P-2293 6.3 
380, ICC-5 7.0 426. ICC-2 7.6 

381. NEC-2211 9.0 427. NEC-2409 9.0 
382. P-141 9.0 428, P-1353 5.0 
383. NEC-149 7-0 429. CHECK-33 9.0 

384. NEC-8 7.0 430. Attock-234 6.3 

385. collection-121-4 9.0 431, NEC-833 9.0 

386. NEC-370 9.0 432. ~~-581/Caina-68 7.0 

387. NEC-2325 9.0 433. NEC-1676 7.6 
388. NEC-ROO 7.0 434, NEC-719 8.3 

7.6 435. WP-2654-A 9.0 
389. P-9668 

8.3 436, C-376 7.0 
390. CHECK-30 

6.,3 437. NEC-1103 9.0 
391. P-3743-2 

7.6 438, P-2511 9.0 
392. BR-98 

5,6 439. P217 7.0 
393. collection-268 

7-0 440. CP-14 7.0 
394, NEC-672 

9.0 441- JG-82 7.6 
395. NEC-1357 

7.0 442. CHECK-34 9.0 
396. NEC-1869 

7.0 443.. P-9800 6.3 
397. P-9 contc 
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444. JM-480/Calicon-14 6.3 457. Giza 7.6 
445. P-7-1 7.6 458. ANM-830 9.0 
446. M2 X M3 9.0 459. 746C/NEC-2679 9.0 
447. NEC-1173 9.0 460. P-2605 7.6 
448. P-1198-1 9.0 461. NEC-2415 7.0 
449. P-1162 9.0 462. BG-1 7.6 
450. NEC-847 6.3 463. NEC-2305 5.6 
451. Ludhiana-23 7.0 464. NEC-1196 5.6 
452. C-8 5.0 465. NEC-340 9.0 
453. K-1184 6.3 466. P-1174 7.0 
454. GL-651 8.3 467. P-4181-1 7.0 
455. CHECK-35 7.0 468. CHECK-36 9.0 



APPENDIX-XX 

V i s i t  t o  

Purpose 

REPORT ON THE TRIP TO SYRIA 

(October 16-23, 1978) 

Y.L. Nene 

: ICARDA, Aleppo 

: Plannlng of chickpea Ascochyta b l l g h t  screening 
program i n  view of the recent decls ion t h a t  the  
b l i g h t  screenlng work w l l l  be coordinated through 
I CARDA 

c o n t a c t s  : D r .  K . B .  Singh, Chlckpea Breeder and Dr. G . C .  Hawtin, 
Leader, Food Legume Improvement Program a t  ICARDA 

Other  pe rsons  : D r .  M . C ,  Saxena, Legume Agronomist; D r .  Salim, 
met - Pathologist In Tobacco Monopoly of Syr ia  (La tak ia ) ;  

D r .  E .  Saa r l ,  CIMMYT Pathologis t  i n  U.A.R.  v i s i t i n g  
ICARDA; D r .  C .  Bernier ,  Vls i t ing  Professor from 
University of Manitoba, Canada, who i s  spending 
h i s  sabbatical i n  U.A .R .  and assisting ICARDA program; 
Dr. J .P .  Sr lvastava,  Leader, Cereal Improvement Program 

Notes 

1. Had long discussions malnly with Dr. K .B .  Singh on plans  fo r  
Ascochyta b l i g h t  screenlng. The I n t e r n a t i o n a l  Chickpea Ascochyta 
B l i g h t  Nursery (ICABN) of 1978-79 operated from ICRISAT w i l l  be 
p lan ted  i n  November 1978 a t  Aleppo and Latakia (Syr ia)  and the  
Chickpea International Ascochyta Bl ight  Nursery (CIABN) of 
1978-79 operated from ICARDA w i l l  be planted a t  Aleppo and 
L a t a k ~ a  (Syria) , Tal Amara (Lebanon), and Tabrlz ( I r a n ) .  From 
nex t  year  the  two nurseries w i l l  be in tegra ted  i n t o  one and 
operated a s  CIABN from ICARDA. In  ICABN 1-9 r a i n t  s c a l e  and 
i n  CIABN 1-5 r a t i n g  s c a l e  a r e  being followed f o r  scoring t h e  
d i s e a s e -  we agreed t h a t  i n  CIABN we w i l l  follow 1-5 r a t i n g  
s c a l e  i n  t h e  i n t e r e s t  of con t inu i ty  and uniformity with o the r  
ICAmA nurse r ies .  We agreed t h a t  we w i l l  work towards simply- 

fy ing  t h e  recording procedures. 

2 .  We discussed the  program f o r  screenlng the  breeding mate r ia l  
i n  t h e  comlng autumn season. Dr. Singh has co l l ec ted  over 

45 c l o t h  bags f u l l  of diseased p l a n t  d e b r l s  from l a s t  y e a r ' s  
a f f e c t e d  crop. We agreed t h a t  an in fec to r  row a f t e r  every 

two t e s t  rows w i l l  be planted throughout t h e  e n t i r e  breeding 



m a t e r i a l  a rea .  The i n f e c t o r  rows (approx. 1,500 i n  a l l )  w i l l  
be dusted (10 g powdered debrls/row of 5 m) i n  afternoons sane 
time i n  January 1979. The crop row d i r e c t i o n  w i l l  be  ac ross  
t h e  wind d i r e c t i o n  t o  ensure good spread of t h e  d isease .  A s  
a standby arrangement, the  fungus w i l l  be mul t ip l ied  on chickpea 
f l o u r  broth .  One hundred m l  medium with 30 t o  60-day o l d  fungus 
growth w i l l  be mixed with approx. 10 l i t r e s  of water. One 
l i t r e  d i l u t e d  spore suspension w i l l  be adequate f o r  one 5 m 
row. Arrangement f o r  sp r ink le r  i r r i g a t i o n ,  i n  case  r a i n s  f a i l ,  
w i l l  be made. An a d d i t i o n a l  inoculation procedure w i l l  be t o  
suspend spores from e a r l y ,  n a t u r a l l y  ln fec ted  p l a n t s  i n  water 
and spray on i n f e c t o r  rows. 

30. I n  a l l  15 ' r e s i s t a n t '  l i n e s  were identified l a s t  year .  Flve 
of these  ( a l l  d e s i s )  a r e  from ICRISAT's ICABN (1977-78). 
Tnese a r e  ICC-4935, -7513, -7520, -5127, and -7514. Kabuli 
NEC l i n e s  a r e  -63, -190, -195, and -245. O f  t he  remaining 
six is  NEC-2305 ( d e s i )  which was found resistant i n  l a s t  two 
seasons. A l l  these  w l l l  be grown i n  autumn and spr ing,  and 
r e s i s t a n t  ones w i l l  be used f o r  cross lng i n  the  spr ing season. 

4. During my s t a y  I demonstrated t h e  preparation of potato-dextrose 
agar and chickpea f l o u r  broth  media t o  D r .  K.B. Singh and an 
a s s i s t a n t  i n  t h e  breeding program. Also demonstrated t h e  pro- 
cedure f o r  i s o l a t i n g  Ascochyta l n  pure c u l t u r e .  I checked 
t h e  v i a b i l i t y  of the  spores of Ascochyta (from dlseased p l a n t  
d e b r i s  co l l ec ted  by D r .  Singh l a s t  season) and found them 
v iab le .  1 wrote down procedures f o r  fungus i s o l a t i o n  and 
m u l t i p l i c a t i o n  and gave them t o  D r .  Singh. The facilities 
f o r  microbiological  work which D r .  Islam has developed a r e  good 
and served my purpose. 

5. I n  d iscuss ions  wlth D r s .  Hawtin and Slngh, it was suggested 
t h a t  I should v l s l t  ICARDA In March 1979 t o  evaluate  the  
performance of breeding mate r i a l  and nurse r i e s .  Again i n  
June 1979 I should v i s l t  t h e  d l sease  nurse r i e s ,  wlth D r ,  Singh, 
i n  Syr ia ,  Lebanon, Jordan, Turkey, Greece, and perhaps Spain. 

6. D r .  Singh took me t o  Sarghaya, 60 k m  from Damascus, where 
a small  d a t e  of p lan t lng  t r i a l  was shown. I could no t i ce  only 
one p l a n t  each of ScZerotim, s t u n t ,  and mosalc. He showed 
me some p l a n t s  from J u l y  p lan t ing  a t  Terbol [Lebanon). These 
had about 50% r u s t  severity. 

7 .  Currently t h e r e  is no pa tho log i s t  m t h e  Legume Program a t  
ICARDA. D r .  Hawtin d ~ s c u s s e d  t h e  s t a f f  needs. He s t a t e d  
t h a t  t h e  Pr in icpa l  P l a n t  Pa tho log i s t  w i l l  be expected t o  
spend most of h i s  time on broad bean d i seases .  I suggested 



that two pathologists should be appointed, one for lentil 
and one for chickpea diseases. That would ensure proper 
attention to diseases and support to the breeding program. 

8. Dr. J.P. Srivastava gave me addresses of senior agricultural 
ministry officials of Morocco, who have shown interest in 
chickpea. I have already passed on these addresses to 
Dr. John M. Green. 



APPENDIX-XXI 

REPORT ON THE TRIP TO ETHIOPIA, SUDAN & EGYPT 

(November 23 through December 7, 1978) 

M.P. Haware 

The main objec t ives  of undertaking t h i s  t r i p  were (i) t o  take 
observat ions on In t e rna t iona l  Chickpea Root Rots/Wilt Nursery (ICRRWN) 
planted a t  Debre,,Zeit ( ~ t h i o p i a )  , Ed-Damer [Sudan), and Giza (Egypt),  
and (ii) t o  i den t i fy  t he  d isease  problems i n  chickpea i n  these count r ies ,  

ETHIOPIA 

I l e f t  Hyderabad on 23rd evening and reached Addis Ababa on 24th. 
Mr. Alemu Mengistu, P lan t  Pa thologis t  a t  Debre Ze i t  Research S t a t i on  
met me a t  Airport .  We went s t r a i g h t  t o  Debre Zei t .  I n  t he  afternoon 
I was i n  experimental f i e l d s  along with Mr. Alemu and Mr. Geletu Bejiga, 
Pulse Breeder. 

Debre-Zeit Research S t a t i on  i s  nearly 50 km from Addis Ababa 
i n  Central  Ethiopia.  Chickpea i s  planted In northern and cen t r a l  
Ethiopia and i n  Chercher Highland. I t  is  the  most important pulse 
crop and sown a f t e r  t he  main ra iny  season, a t  t he  end of September. 
Harvesting is  done around February. I n  the  Yerer Kereyu Highlands, 
e a s t  of Addis Ababa, a second chickpea crop is  sown on the  same 
f i e l d  a f t e r  t h e  onse t  of t he  small r a i n s  a t  t he  end of Apr i l -  I t  i s  an 
important r o t a t i o n  crop. Average y i e ld  1s 620 kg/ha. Chickpea 1s 
consumed a s  green seed, roasted or  i n  'wot' ( l o c a l  preparation). The 
farmers grow mostly ' d e s i '  type chickpea. 

Pigeonpea i s  of l o c a l l y  importance (southern p a r t s ) .  I t  i s  grown 
i n  Konso area (between about 1700 m and 1900 m ) .  I n  Hararge it i s  
grown a s  garden crop. 

Bl ight  

Two s e t s  of Ascochyta b l i g h t  nursery (ICABN) were sown a t  Debre- 
Ze i t  on September 10 and September 18. A s  both t he  s e t s  were planted 
a f t e r  r a in s ,  a l l  t he  l i n e s  i n c l u d ~ n g  susceptible checks escaped b l ~ g h t  
Most of t h e  e n t r i e s  were showing w i l t .  Mr. Alemu was a f r a l d  t o  p l an t  
them ea r ly  l e s t  t he  d isease  may spread up i n  chlckpea on experimental 
f i e l d .  NEC-1431 and NEC-1433 whlch were planted ea r ly  escaped b l i g h t .  



Mr. Alemu has marked the  area  (50 X 50 m) f o r  chickpea w i l t  s i c k  
PLOT One s e t  of ICRRWN with 63 e n t r l e s  is sown here  on S e p t h e r  19. 
T have examined many dead p l a n t s  of chlckpea. 

The d l sease  was a v a s c u l a r  w l l  t Stunt was sporadic. M r .  Alemu mentroned t h a t  the re  
i s  n o t  such Stunt bbt mostly vascular wilt t h i s  year .  

The w l l t  was n o t  uniformly d l s t r l b u t e d  In  the f l e l d ;  ranglng from 5 t o  100% i n  
susceptible cu l r l r r a r s  I n  t h e  f l r s t  count of d l sease  ~ n c l d e n c e ,  record 
showed most ly  ro9t rots. Though I presumed t h a t  the re  mlght have been 
early w l l  t ~ n g ~  E x a m i n a t ~ ~ n  of c u l t u r e s  confirmed i t  A l l  of OIU 
entries 163:  were l m k ~ n g  good wlthout any w l l t  and only  sporadic  r o o t  
r o r  l n c  ldenc e 

1 met Dr Tessema Megenassa, who jolned recen t ly  a s  Entomologist 
a t  Debre-Zelt They a r e  havlng pod borer (He l lo th l s )  problem In  
ch lckpea  

Nearly 5 ha 1s o:cupied by chlckpea on experimental farm. 
Advance chlckpea l l n e s  a r e  sown and mul t lp l led  NEC-756 1s Included 
as b e s t  y l e l d e r  I n  Na?lonal y ~ e l d  t r l a l  (30 q / h a ) .  Another e n t r y  
NEC-249 was showlng 80% w ~ l t  ~ n c l d e n c e .  Cross 850-3/27 X F-378 i s  
a l s o  lncluded In NYT planted a t  8 loca t ions .  

They have a t r i a l  where local  c u l t l v a r  CN-17 1s (1) inoculated 
w ~ t h  rhlzoblum from ICRISAT ( c u l t u r e  no 38271, (11) unlnoculated 
( t l ~ )  and wl th  N app l l ca+ lon  (Urea' I could not  see  any difference 
on vegetative grcwth Nodule formatron was seen In  rnoculated and 
unlnocula  t e d  Mr Alemu wl l l  be taklng d e t a l l  observations. 

Date  c f  p l an t  ~ n g  experiment 

Three chickpea r ~ l t l v a r s  DZ 10-2, NEC-'56, and Duble were included 
a t  f l v e  d ~ f f e r e n t  d a r e s  ,July ?1, August 14, August 28, September 13,  
and September 25 I n  4 r e p l ~ c a t l o n s .  A l l  the p l a n t s  In  Ju ly  and August 

14  p l a n r l r g  were rsught  by Asochyta b l l g h t .  P l a n t s  In  September 13 

were lock ing  good Thl s exper lment 1s planted a t  7 d l £  f e r e n t  loca t ions  

I n  t h e  country  

On November 2 5 ,  we 'with Mr. Alemu Menglstu and Mr. Geletu Bejiga) 
went t o  v l s ~ t  a g r i ~ l J l * u r a 1  research s t a t l o n  a t  Aruss l  Neghele (1960 a) 
which 1s I n  south-east  of Debre-Zelt, 175 km away 

ICABN (1977-78) 

e n t r l e s  were p lanted  m two rep l i ca t rons  on September 2. 
The w i l t  was 

50% In the f l e l d  I n l t l a L l y  t h e  p l a n t s  were a f f e c t e d  by b l l g h t  bu t  

they recovered a s  soon a s  r a l n  stopped. The following e n t r l e s  were 

good m both r e p l l r a r l o n s :  ICC-280, ICC-1903. 1CC-4939, and ICC-5127. 



The s o i l  i s  sandy loam and o v e r a l l  crop growth was very good. 
Chickpea pre-NYT is plan ted .  The fol lowing e n t r i e s  were good aga ins t  
b l i g h t :  Kaka, C-235 and P-222. Date of p l an t ing  experiment was a l s o  
observed here.  September sowing was very good. Looking a t  t he  i nc i -  
dence of w i l t  I requested Mr. Alemu t o  p l a n t  one s e t  of ICRRWN next  
year .  

Farmers ' f i e l d s  

On 27th November t h e  farmers f l e l d s  were surveyed f o r  d l s eases  
i n  chickpea. We have seen 10 f i e l d s ,  t h e  a r ea  ranging from 1 t o  4 ha. 
S o i l  was deep black.  Most of t h e  crop was i n  flower~ng-podding s tage .  
The p l a n t  populat ion i n  many f i e l d s  was l e s s  because of method of 
sowing'(broadcast ing) .  I n  two f i e l d s  w i l t  was near ly  5%.  I n  o the r s ,  
we could observe sporadic  w i l t  and s t u n t .  I n  a l l  t h e  f l e l d s  1 could 
no t  s ee  any t y p i c a l  r o o t  r o t  a f f e c t e d  p l a n t ,  

I d e n t i f i c a t i o n  of c u l t u r e s ,  i s o l a t e d  by M r .  Alemu Menglstu from 
chickpea wi l t / roo t  r o t s  a f f ec t ed  p l a n t s  durlng t h e  season were made. 
Cul tures  were observed under microscope. I could i den t i fy  kcsariurn 
oxysporwn and Rhizoctonia batatbcola . The frequency of F. oxysporwn 
was more. There was a c u l t u r e  probably R. s c l a ~ i  but I n  absence of 
s c l e r o t i a  I was no t  su re  of i ts  identification. S .  r o z f s i i  was i so-  
l a t e d  by him from seedl ing  c o l l a r  r o t .  

I had a good d iscuss ion  with D r .  Taye Bezuneh, Dean of Junior  
College of Agr icu l ture  and Research Centre, Debre-Zelt. He 1s 
very keen t o  have ICRISAT's co-operation i n  chickpea improvement In 
Eth iopia .  He p a r t i c u l a r l y  mentioned breedlng and pathology where 
they need our  support .  

SUDAN 

I a r r ived  i n  Khartoum on 28th November a f te rnoon.  D r ,  Osrnan 
Khalifa  from Ministry of Agr icu l ture  was p re sen t  a t  Ai rpor t  t o  rece ive  
me. We went t o  rai lway s t a t i o n  t o  book my s e a t  on t r a i n  fo r  Ed-Damer 
f o r  29th November, which 1s 260 km from Khartoum. Next day I n  t h e  
morning I went t o  rai lway s t a t l o n  and got  i n  compartment. The t r a m  
d i d  no t  move a t  7-30 a.m. a s  t h e r e  was acc ident  on ral lway t r ack .  
I t  i s  t h e  only t r a m  which goes and r e t u r n s .  I walted up t o  6-00 p.m. 
and u l t ima te ly  decided t o  r e t u r n  t o  h o t e l .  Meanwhile I contacted 
M r .  Osman Khalifa  on telephone, he s a id  he could send me by a i r  on 
30th b u t  could no t  a s su re  about  my a r r l v a l  a t  Khartoum on 1st December, 
Since Ed-Damer was 260 km away w ~ t h o u t  assured t r anspo r t ,  I s tayed 
i n  Khartoum and l e f t  f o r  Calro In t h e  morning of 2nd December. 



At Calm Airport I was recelved by ~r Tewflk G Yannr, A d m m l s -  
trat l v e  Assistant , CTMMYT, Calro. 

On 3rd m r n l n g  1 went t o  Fleld Crop In s t l t u t e  of Agr l cu l t u r a l  
~ e s e a r c h  Centre located a t  Glza. That 1s the maln research centre  of 
agriculture 1x1 Egypt with Fleld Crop I n s t l t u t e ,  Plant Pathology I n s t i t u t  
p l a n t  Protection Lnst l tute  and so on. Fleld Crop I n s t l t u t e  have 
different sec t ions  for each or group cf crops D r .  ~ 1 1  M e 1  Azlz 1s 
head of gra ln  l egme  sect lon,  who was away t o  Unlverslty of Cairo fo r  
of f  l c l a l  meetlngs I was recelved by Dr. M u l l a h  M. Nasslb (Acting 
~ e a d )  and Mohamed H El-sherbeeny (Agronom~stl . They explained me 
about t h e  a c t l v l t ~ e s  in gram legume programme Gram legume section 
works on broad beans (Vinia fabai, Lentl l ,  Fenugreek 1 Tri.gew7 La f e 0 ~  
gx=eacwnj , Chlckpea, Soyabeans and Egyptlan loplns !l,kpznus termis) . 
Chlckpea has gamed ln t e r e s t  from the  growers In the  l a s t  few years 
due t o  ~ t s  u t ~ l l z a t i o n  in baby food and few other purposes. I t  1s one 
of t h e  o l d e s t  crop wlth lcng assoclat lon wlth Egypt~an people. They 
a r e  consumed a s  green and dry beans. 

For chlckpea there 1s a need for ear ly maturlng va r i e t i e s ,  
r e s i s t a n t  t o  root  rots:wllt dlsease They prefer t o  grow white, 
l ~ g h t  brown, medium seeded chlckpea 

Breedlng In chlckpea LS select ion I n  the Local populatlonfi and 
i n  s e g r e g a t ~ n g  prggenles of l n t e rva r l e t a l  crosses r lndlvldual plant  
selection following the  ped~gree  breedlng system). Thls resul ted in  
r e l e a s e  of two cu 1 t l  wars--Giza-1 and Fam~ly-2 Average y ~ e l d  f o r  
Giza-l IS reported as  L888-7 kg/ha on exper mental  f i e l d s  Average 

y l e l d  of chlckpea on farmer f ~ e l d  1s 600 kglha 

The constraints In  chlckpea production a r e  lack of va r l e t l e s  
p h y s l o l o g ~ c a l l y  e f f ~ c l e n t ,  well nodulated and resistant t o  w l l t  and 
r o o t  r o t s .  1 may add t ha t  lack of su f f l c l en t  fund 1s  a l so  a major 
constraint. 

The seed of ICREWN whlch was despatched zn June 1978 was recelved 
l a t e  m November So l t  was sown on 30th November 1978. The so l1  

1s sandy loam on Giza farm The seed was sown on rldges a t  60 cm 

apar t  pre-sow ~ n g  I r r  lgat lon was glven Incldent ly t h e l r  experience 

showed t h a t  pre-sowlng i r r l ga t l on  In chlckpea was gooa than post- 
sowlng ~ r r  lga t lon  whlch resul ted *n seed ro t t l ng  

On 5 th  December, I had d l s cus s~ons  on chlckpea dlsease with 
D r .  Husnl M e 1  B h m n  Mohamed and M r .  Wmal Mansvur Tadrous, Plant  
Pathologists worklng on graln legume dlseases  from Plant Pathology 



I n s t i t u t e .  They a r e  fami l ia r  with chickpea w i l t ,  which they consider 
a s  important d i sease ,  followed by roo t  r o t s .  They were not  aware of 
s t u n t .  I described t h e  symptoms. They w i l l  watch f o r  s t u n t  i n  t h i s  
season. 

The water cu l tu re  technique and pot  screening f o r  w i l t  r es i s tance  
was discussed with them. A s  they a r e  sho r t  of land a t  Giza, they were 
anxious t o  develop 's ick-pot '  technique t o  screen chickpeas f o r  w i l t  
r e s i s t ance .  They pu t  me l o t  of quest ions on chickpea diseasesand 
promised t o  help i n  recording data  on d iseases  i n  ICRRWN planted a t  Giza. 
Since b l i g h t  does not  occur i n  Egypt, g ra in  legume s c i e n t i s t s  w i l l  
welcome the  chickpea l i n e s  promising aga ins t  w i l t  and roo t  r o t s .  



APPENDIX-XXII 

TRIP TO HISSAR 

(March 26-27, 1979) 

M.P. Haware 

h he l e t t e r  was received from D r .  Grover t o  D r .  Nene, ~nforming 
t h e  appearance of Phytophthora b l lgh t  In chickpea a t  Hlssar.  

Since D r .  Nene could no t  go, he asked me t o  v i s i t  Hissar t o  study the  new 
d i s e a s e .  The purpose of my v l s i t  was a l s o  t o  bxlng dlseased mater ia l  
a t  Hyderabad f o r  i s o l a t i o n  of pathogen. 

1 l e f t  on 26th March by mornlng f l l g h t  f o r  Delhl and immediately 
l e f t  f o r  Hissa r .  In  t h e  afternoon I contacted D r .  Grover and wlth 
him v i s i t e d  chickpea f i e l d s .  

The d i sease  (stem/root r o t  ? )  was noticed by Dr. Grover before 
3 weeks i n  the  f i e l d  where chrckpea (C-214) was planted f o r  multi- 
p l i c a t i o n .  During t h a t  period there  were r a i n s  and humid condition, 
w i t h  l o t  of canopy of leaves which helped In appearance of disease  
I could observe many p l a n t s  affected with Sc le ro t in ia  stem r o t  a l s o .  
One reason f o r  the  appearance of stem r o t  could be a l o t  of vegeta t ive  
growth of  chickpea p l a n t s ,  providing fa.trourable microclimate for  
pathogen t o  a c t .  

We examlned many of the dlseased p lan t s .  Most of the  p lan t s  had 
d r i e d  and s o  the  symptoms were not c lea r ly  v l s l b l e .  The base of the  
stem was b r l t t l e  and dlscoloured I t  could break with a s l i g h t  l e rk .  
The d i s c o l o r a t i o n  was seen upward spreading t o  brariches and p a r t l a l  
d ry ing  of t h e  branches was observed Some necro t l c  l e s lons  on maln 
stem and branches were observed, Lodgrng of a f fec ted  p lan t s  was cons- 
picuous i n  t h e  f l e l d  and one could not lce  the  drylng of fo l l age  of 
t h e  p l a n t  whrch was d i f f e r e n t  from wrl t  (drooping) o r  root  r o t s  
(yel lowing)  . Ent l re  p l a n t  gave the 'b l lghtenlng e f f e c t  ' . Dlscoloratlon 

towards r o o t  I n  s o l 1  was l lmlted t o  3-5 cm deep wlth c o r t r c a l  r o t .  
I f  t h e s e  symptoms had t o  be contributed t o  any pathological malady 
then  t h e  a f f e c t e d  p l a n t s  i n  the  p l o t  were c lose  t o  20%.  

The above d i sease  could be d l f f e r e n t l a t e d  from Sc le ro t ln ia  
b l i g h t  because of white fungal mat present on stem o r  branch and 
d i s c o l o r a t i o n  (whi t ish)  associated with shredding of the  t l s sues .  

Some p l a n t s  were taken t o  D r .  Grover's laboratory-  
Diseased 

stem, p a r t i c u l a r l y  t h e  base por t lon was examined under microscope. 



Double walled oospore l i k e  bodies were observed i n  the p i t h  region. 
With some mycelial fragments which was aseptate.  These spores were 
a lso  present  i n  cort ical  t i s sues  of the stem of chickpea. 

Next day, I spent morning taking pic tures  and col lec t ing diseased 
specimens for  i sola t ion a t  Hyderabad. With specimens of new disease 
of chickpea t o  work on, I l e f t  Hissar a t  11-30 a.m. t o  catch afternoon 
f l i g h t  from Delhi t o  Hyderabad. 



APPENDIX-XXIII 

TOUR REPORT CHImEA DISEASE AND PEST OBSERVATIONS JORDAN - SYRIA - GREECE 

( b y  2 3  - June 2 ,  1979) 

W .  Reed and Y , L. Nene 

ITINERARY 

23 May 
24 May 
25 May 
26 May 
27 May 
28 May 
29 May 
30 May 
31 May 
1 June 
2 June 

Arrived Armnan, Jordan by a i r  
To Damascus - Syrla (road) 
To ICARDA, Aleppo (road) 
A t  ICARDA 
To Latakla, returned to ICARDA 
To Keyserl, Turkey (road) 
To Ankara, Turkey 
To Iklzce Research Centre, returned t o  Ankara 
To Athens vla  Is tanbul  and Rome 
To Bombay 
To Hyderabad 

JORDAN 

We were welcomed a t  Amman a i rpor t  by D r .  K.B.  Singh who then 
accompanied u s  f o r  the  r e s t  of the tour .  

On May 2 4 t h  accompanied by Abdul Aziz ~ u o u l ,  Agronomist, Jordan 
Department of Research and Ext.enslon we f i r s t  drove south t o  Rabah 
Seed Mul t ip l ica t ion  Stat ion.  Along the road we saw some f l e l d s  of 
chickpea i n  t h e  green pod s tage,  wlth moderate leaf mlner (Liricvrgaa 
ch?e~inU ?)  and HeZiothis damage but virtually no disease.  The 
Rabah s t a t i o n  i s  mainly f o r  wheat and barley nucleus seed production, 
b u t  some chickpea was grown, with t r i a l s  from ICARDA in the green 
pod s t a g e .  Here there was a heavy i n f e s t a h o n  of HeZiothis with very 
many green la rvae  (which did not look t o  be typical  H. armigera) feed- 
i n g  on leaves  and pods. An estimated 40% of the  green pods had been 

damaged, with larvae frequent,ly b e ~ n g  found feeding completely lnside 
t h e  pods (no t  a H.  armigera c h a r a c t e r i s t ~ c )  , About one percent inci-  
dence of chickpea s t u n t  was observed. This s t a t i o n  had a long term 

average of 350 rn of r a i n ,  but w i t h  only 250 mm per year i n  the l a s t  
f i v e  . 

We returned t o  Amman where we talked with the Director of Agricul- 
t u r a l  Research, D r .  2 .  Gosheh. He to ld  us t h a t  Jordan had 4,000 ha 

Of chickpea, 20,000 ha of l e n r i l s  and 200,000 ha of wheat, but t h a t  
t h e r e  was an e n o m u s  demand for  chickpea both a s  a green snack vegetable 



and fo r  dr ied peas f o r  h o r n s  preparat ion.  The cur ren t  p r i ce  of chickpea 
is  US $ 1.40 pe r  kg (an ag r i cu l tu ra l  labour i s  paid $ 6.00 per  day) and 
he expects t he  chickpea a reas  t o  expand. D r .  Gosheh was pa r t i cu l a r ly  
i n t e r e s t ed  i n  the  ICARDA development of winter sown, Ascochyta b l i gh t  
r e s i s t a n t  chickpea. 

In  the  afternoon we drove from Amman t o  Damascus. 

On May 25th we f i r s t  drove t o  Qarhateh Experimental Farm, near 
Damas~us a i r p o r t .  This i s  i n  a low r a i n f a l l  (150 nun) area and crops 
a r e  grown with i r r i g a t i o n .  ICARDA t r i a l s  were i n  the  green pod stage 
with l i t t l e  i n sec t  damage. A few aphid colonies ,  some pod borer damage 
and a l i g h t  leaf  miner a t t ack  were noticed. A roo t  r o t ,  possibly 
due t o  Fusaruim soZuni, had caused 25-30% mortal i ty .  

We then drove north t o  Hanuna Experimental Farm, Here the ICARDA 
t r i a l s  were very well  grown and tended. The crop was irrigated and 
i n  the  l a t e  green pod s tage .  There was l i t t l e  insec t  a t t ack ,  although 
leaf  miner and HeZiothis were present  i n  low number. Chickpea s tun t  
was present  t o  the  ex ten t  of 5%. A roo t  r o t ,  s imi la r  t o  t h a t  observed 
a t  Qarhateh was seen. 

During t h i s  day we had hoped t o  dr ive  t o  ICARDA through Lebanon, 
bu t  v i s a  problems made t h i s  impossible. The road t o  Aleppo from 
Damascus is  general ly through dry a reas  where wheat and l e n t i l  a r e  
t he  main crops and very l i t t l e  chickpea was seen i n  farmers' f i e l d s .  
We ar r ived  a t  ICARDA, Aleppo i n  t h e  evening. 

On May 26th we v i s i t e d  the  ICARDA farm a t  Tal Hadia. Separate 
repor t s  concerning the entomology and pathology s i t ua t ion  a t  ICARDA 
have been prepared. 

On May 27th, we drove t o  Latakia. Along the  "back road" we saw 
many l a rge  a reas  of chickpea, mostly i n  t he  mid-green pod stage.  The 
in sec t  p e s t  a t t ack  on t h f i e l d s  examined was var iab le  with two suf fer -  
ing severe HeZiothis damage (30% on pods destroyed) but  other  f i e l d s  
had a negl igable a t tack .  Leaf miner was common i n  a l l  f i e l d s .  Traces 
of chickpea s t u n t  and c o l l a r  r o t  (ScZerot im roZfsi i )  were seen i n  some 
f i e l d s .  

A t  the  ICARDA rented experimental farm near Latakia the t r i a l s  
had matured and most had been harvested. Plenty of leaf  miner was 
seen but  there  was l i t t l e  evidence of HeZiothis damage. ICRISAT's 
Ascochyta b l i g h t  nursery was tended well and clear-cut  d i f fe rences  
i n  res i s tance  were observed. Deta i l s  a r e  included i n  a separate  repor t .  



A f t e r  v i s i t i n g  D r .  Salim (tobacco pathologis t  who is  helping w i t h  
t h e  d i s e a s e  nurse r ies  on the  Latakia ICARDA farm), we r e t u n e d  t o  Aleppo 
v i a  the main road. There was r e l a t i v e l y  l i t t l e  chickpea t o  be seen 
a long t h i s  road. 

TURKEY 

On May 28th we drove from Aleppo through Azad - Adhana t o  Keyseri 
i n  c e n t r a l  Turkey. We were accompanied by Dr. Mahmoud e l  Solh, l e n t i l  
b reeder  a t  ICARDA. 

We saw many l a r g e  f i e l d s  of chlckpea during the ear ly  p a r t  of t h i s  
t r i p .  Most of the f i e l d s  were pre-flowering but some were in  the  ear ly  
green pod s tage.  We saw no d e l i o t h i s  but farmers assured us t h a t  it 
would be a common problem l a t e r  i n  the season. We saw plenty of leaf  
miner and were t o l d  t h a t  insecticides, including malathion would be used 
on t h e  c rop  mainly against  t h i s  p e s t .  No dlsease  problems worth mention- 
i n g  were seen.  The agr icu l tu re  was generally of a high standard with 
l a r g e  f i e l d s  of wel l  grown crops.  The wheat looked particularly good. 
Farmers were progress ive ,  with some t r a c t o r  drawn equipment, including 
a l o c a l l y  fabr ica ted  four row planter  tha t  was used primarily fo r  l e n t i l s  
and sesame, but  a l s o  f o r  chlckpea, 

The d a y ' s  t r a v e l  proved t o  be longer than expected, although we 
c u t  s h o r t  our s tops  i n  farmers' f i e l d s  and drove a s  f a s t  a s  possible 
we reached Keyseri a t  11-00 p.m., about f i v e  hours l a t e r  than the  
es t imate .  

On May 29th we drove from Keyseri t o  Ankara, a pleasant morning's 
journey through h i l l y  country, wlth plenty of wheat and cot ton,  but 
only  a few f i e l d s  of chlckpea and a l l  of these  An the s e e d l ~ n g  s tage.  
A l l  f i e l d s  had some leaf  mlner a t t ack .  A t  Ankara we were welcomed by 

D r .  Mike P r e s c o t t ,  CIMMYT parhologls t .  

On May 30th we f i r s t  drove t o  Iklzce  Research Centre wlth Nadu 
I s g i n  of t h e  Department of Agriculture. Ik lzce ,  whlch i s  30 km t o  

t h e  sou th  west of Ankara, 1s a recent ly  expanded research and develop- 
ment farm of 1,275 ha lncludlng a large lake.  I t  1s  mainly t o  be 

developed f o r  research and seed mul t lp l lcat lon of wheat and bar ley,  
b u t  some a rea  i s  t o  be devozed t o  l e n t l l s  and chlckpea- The winter 
temperatures  go down t o  -30 C but wlnter wheat survrves because of a 
good snow cover.  Chickpea 1s nomal ly  sown Aprrl  1st and harvested 
i n  ~ u g u s t .  

I n  t h i s  year various problems i n c l u d ~ n g  those of wlnd erosion 
and management i n  t h i s  newly expanded farm, had led t o  the abandoment 
of t he  IULmA chickpea and lent11 t r i a l s .  

A few chlckpea p lan t s  were 



v i s i b l e  amongst t he  weeds and a l l  had l ea f  miner. There i s  a problem 
of s t a f f i n g  t he  farm and labour is i n  sho r t  supply, a t  t he  minimum 
wage of about $ 5 pe r  day. 

We returned t o  Ankara and v i s i t e d  t he  Universi ty ,  where we were 
f i r s t  ta lked t o  by Prof .  Osman Tosurn on s e l ec t i on  f o r  low temperature 
and d isease  to le rance  i n  various crops including chickpea. 

He i s  s e l ec t i ng  f o r  chickpeas t h a t  can survive -25 '~  without snow 
cover1 Prof .  Eser then showed us  t he  Universi ty  p l o t s  which included 
chickpea and l e n t i l  t r i a l s  from ICARDA. Here t h e r e  was p l en ty  of l e a f  
miner and some Heliothis  damage. About 1% incidence of r o o t  r o t  caused 
by Rhi:octonia solani was evident .  ICC-460, t he  Ascochyta b l i g h t  suscep- 
t i b l e  check included i n  t he  i n t e rna t i ona l  nursery,  was showing s t r i k i n g  
ch lo ros i s  due t o  i r on  def ic iency .  

On May 31s t  we f lew from Ankara t o  Athens. This involved a 
lengthy t r i p  v i a  I s tanbul  and Rome because of t he  p o l i t i c a l  problems 
of t he  a r ea .  

On June 1st we were scheduled t o  v i s i t  Larisa  Research S t a t i on ,  
which had been estimated t o  be 60 mi les  from Athens, and then r e tu rn  
t o  Athens f o r  t h e  l a t e  af ternoon f l i g h t  t o  Bombay. Unfortunately Lar i s  
proved t o  be 360 krn from Athens and t he re  was no way i n  which we could 
v i s i t  t he  Research Centre and ca tch  our f l i g h t .  We decided t o  keep 
t o  our schedule by missing o u t  Lar i sa .  D r s .  Singh and e l  Solh had a 
day e x t r a  i n  Athens, so  they departed f o r  b r i s a  and w i l l  inform us 
of t he  s i t u a t i o n  t he re .  



REPORT ON THE VISIT TO TAL HADIA FARM (ALEPPO) AND LATAKIA I N  SYRIA 

(May 26, 1979) 

Y.L. Nene 

  his r e p o r t  should be read with the West Asia t r i p  repor t  prepared 
j o i n t l y  by Drs. W .  Reed and Y .L.  Nene. This one covers the  chickpea 
pathology work a t  Tal Hadia and discussion with D r .  K.B.  Singh, ICRISAT 
Chickpea Breeder a t  ICARDA. 

TAL HADIA 

Notes 

1. Two Ascochyta b l lgh t  nurser les  were planted. These were the  
In te rna t iona l  Chlckpea Ascochyta Bllght Nursery (109BN) - 
1978-79 composed by ICRISAT and Chickpea Internat ional  Ascochyta 
Bl igh t  Nursery (CIABN) - 1978-79 composed by ICARDA. Inci-  
d e n t a l l y  from next season, there  w i l l  be only one joint nursery. 

2.  For ICABN the disease  ra t ing  sca le  is  a  9-point scale  (1-9) 
bu t  f o r  CIABN it 1 s  a  6-point sca le  (0-6).  Dr. K.B. Singh 
and I had a  de ta i l ed  discussion on advantages/disadvantages 
of t h e  two sca les .  This questlon w i l l  need fu r the r  discussion 
although I am convinced t h a t  1-9 sca le  is more convenient, 
p r a c t i c a l ,  simple, and f l e x i b l e .  However, KBS had used 0-6 
s c a l e  f o r  both the  nurser les .  

3 .  Both the nurser les  were planted i n  the  winter since Ascochyta 
b l i g h t  is the  major problem i n  the  winter p lant ings  only. 
Spring p lan t ings  a r e  not much a f fec ted .  

4 .  The nurse r ies  were looked a f t e r  very well .  Dr. K.B. Singh 

had taken l o t  of palns t o  make a r t i f i c i a l  inoculations success- 
f u l  ( i n  Oct. 1978 KBS & YLN had worked out  procedure f o r  
a r t i f i c i a l  inoculations). The differences between res i s t ance  

and susceptibility were very c lea rcu t .  

5 .  Of t h e  46 ICABN e n t r i e s ,  the  promising were: 



Rating (0-6) 

0 
1 
2 
3 

Entry Nos. 

N i l  
ICC-280, -4935, -6067, -7513 
ICC-7514, -7520 
ICC-561, -666, -724, -781, 

-4939, -5127 

A l l  o the r  e n t r i e s  showed r a t i n g s  of 4-6. ICC-462, -471, and 
-667 showed 5 r a t i n g  but  with good recovery. ICC-4939 ( 3  r a t -  
ing) a l s o  showed good recovery. 

I t  may be pointed o u t  here t h a t  l a s t  year a l s o  ICC-4935, -5127 - -7513, -7514, and -7520 had shown low disease  a t  Tal Hadia 
(see  1977-78 ICABN r e p o r t ) .  

A l l  the  promising e n t r i e s  were desi types and none was g. 

6. O f  the  CIABN e n t r i e s ,  the promising were: 

Rating (0-6) 

0 
1 

Entry Nos. 

ILC-182, -183, -191, -192, -194 
NEC-2388, NEC-138-2, NEC-1256, 
ILC-210 
ILC-195, -202, -215, 74TA290 

A l l  o the r s  showed r a t i n g s  of 2-6. Almost a l l  the  promising 
l i n e s  were tall and kabuli  types.  I t  is  poss ible  t h a t  the  t a l l  
genotypes with a d i f f e r e n t  microclimate around, may be "escaping" 
in fec t ion  even under a r t i f i c i a l  inoculation condit ions.  

7. From the  germplasm sen t  by LJGM, the  l i n e s  which showed 1 r a t i n g  
were: ICC-2459, -4111, -4112, -4113, and -5889. Their perfor-  
mance w i l l  be checked through a r t i f i c i a l  inoculations a t  ICRISAT. 

8 .  I n  a meeting with D r s .  Singh and Hawtin, it was decided t h a t  
about 2000 d e s i  germplasm accessions should be screened agains t  
the  b l i g h t  a t  ICARDA. This i s  because the  d isease  develops well 
over the re .  

9.  One pathologis t  from ICRISAT should s t ay  a t  ICARDA from Feb. 15- 
May 15, 1980 and a s s i s t  i n  the  work on Ascochyta b l i g h t  screen- 
ing.  He should a l s o  t r a v e l  i n  t h a t  region and survey chickpea 
f o r  o the r  d iseases .  The name of D r .  M.V. Reddy, who has been 

doing work on the  b l i g h t  a t  ICRISAT, w i l l  be recommended. 

10. JMG, during h i s  v i s i t  t o  Aleppo i n  the  second week of May, had 
made the  suggestion of "on the  farm tes t ing"  of b l i g h t  promising 
l i n e s .  The suggestion was accepted, but  the  decis ion on the  



e n t r i e s  w i l l  be made a f t e r  t he  y i e ld  da t a  had been looked a t .  

11. I t  was decided t h a t  a l l  t he  promising l i n e s  of CIRBN (ICARDAI 
should be screened a r t i f i c i a l l y  a t  ICRISAT. 

This w i l l  be done b u t  I sugges t  t h a t  ICARDA buys a t  l e a s t  one u n i t  of the  Iso la-  
t i o n  P l a n t  Propagator t o  car ry  ou t  a r t i f i c i a l  inocula t ions  
a t  ICARDA i t s e l f ,  

12.  We discussed t h e  composition of t h e  next  y e a r ' s  nursery. 
I t  was agreed t h a t  ICRISAT should send t h e  following e n t r i e s :  

Old e n t r i e s  

New e n t r i e s  

It i s  expected t h a t  each s e t  of t he  Nursery w i l l  have about 60 
e n t r i e s  and a t o t a l  of 40 s e t s  w i l l  be requi red .  There w i l l  
b e  2 single-row r e p l i c a t i o n s ,  each having 30 seeds.  I suggested 
t h a t  a s tandard  suscep t ib l e  check should be included i n  the  
Nursery. Row spacing of 45 cm was considered optimal for  
g e t t i n g  good i n f e c t i o n ,  

1 3 .  I t  was recognized t h a t  t he re  i s  a need t o  f u r t h e r  improve t h e  
screening technique.  We w i l l  do t h e  necessary thinking and 
p l a n  o u t  s t u d i e s  f o r  next  season. I t  may be necessary t o  
i n v i t e  D r .  K.B. Singh t o  ICRISAT t o  have d iscuss ion  on t h i s  
i n  July/August 1979. It w i l l  a l s o  be necessary f o r  me t o  go 
once o r  twice t o  Syr ia  during October-December 1979, for  
i s o l a t i o n  and mul t ip l i ca t ion  of inoculum. 

14 .  Chickpea s t u n t  was observed up t o  about 1% i n  the  sprlng plan- 
t i n g ~ ;  wint.er p l an t ings  showed only t r a c e s .  

LATAKIA 

1. D r .  Salim (tobacco p a t h o l o g ~ s t :  has been helping ICARDA i n  
chickpea pathology work- He had planted a s e t  of ICABN and 
followed 1-9 r a t i n g  s c a l e .  The Nursery was looked a f t e r  

ve ry  w e 1 1  Once again r e s i s t ance  and s u s c e p t i b i l i t y  were 

c l e a r c u t .  



2. No ICABN l i n e  was disease-free.  Lines which showed 3-5 ra t ings  
were ICC-280*, -559, -561, -665, -666, -667, -724, -781, -788*, 
-838, -4935*, -4939*, -5127*, -6067, -7513*, -7514*, -7520*. 

The l i n e s  marked with ( * )  were found promising a t  Latakia l a s t  
year a1 so. 

3. Of the  CIABN e n t r i e s  two l i n e s  which showed 1 ra t ing  (no disease)  
were ILC-201 and ILC-202. ILC-202 was rated 1.5 (0-6 sca le )  a t  
Tal Hadia. 

General 

I was grea t ly  impressed with the  excel lent  management of the 
chickpea experiments including the  pathology experiments. Notwith- 
standing very l i t t l e  man power and technical  help, the  chickpea breeding 
program a t  ICARDA seems t o  have made an exce l len t  beginning. 
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