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PROJECT: PP-PATH-l(78) : STUDIES ON PIGEONPEA WILT 

I. SUMMARY 

1, The inc idence of w i l t  i n  the suscep t i b le  check i n  s i c k  p l o t s  was 
h igher  than i n  the  l a s t  yea r .  The l e v e l  o f  " s i ckness " in  V e r t i s o l  
s i c k  p l o t s  'A '  and ' B '  and A l f i s o l  s i c k  p l o t  ' A '  as determined by 
w i l t  inc idence i n  s u s c e p t ~ b l e  check l i n e  ICP-6997 was 93.5, 93.3 
and 99.6 percent ,  r e s p e c t i v e l y .  The newly deve lop ing A1 f i s o l  s i c k  
p l o t  ' 0 '  had 72 2 percent  w i l t  i nc idence.  

2. Onset o f  w l l  t was no t i ced  in J u l y ,  a  month e a r l i e r  than observed 
l a s t  yea r .  Marked increase i n  w i l t  i nc idence occurred i n  Septem- 
ber  i n  A l f j s o l  s i c k  p l o t  ' A '  and i n  November i n  V e r t i s o l  s i c k  
p l o t  ' A '  and 'B',, 

3. The w i l t  fungus F7~salritm ,dm cou ld  n o t  be i s o l a t e d  f rom s tubb le  
bu r i ed  th ree  ana ha1 f and f o u r  years ago i n  both  A1 f i  so l  and 
V e r t i s o l  , The average loss  i n  we ight  du r i ng  the  f o u r  years s ince  
b u r i a l  o f  s tubb le  i n  V e r t i s o l  and A l f i s o l  was 99.8 and 93 3  per-  
cent ,  r e s p e c t i v e l y  . 

4.  A  l a r g e  number o f  breeding m a t e r i a l  was screened i n  the  s i c k  p l o t s .  
Th i s  i nc luded  F 2  bu lks ,  F3, F4, F  , and F6 progenies, t r i p l e  c ros-  5 ses, top  crosses, germplasm se lec  ions ,  s e l e c t i v e  mat ing popula- 
t i o n  se lec t i ons ,  male s t e r i l e  1 ines ,  pa ren ta l  and c ross ing  b lock  
e n t r i e s .  Promlsi  ng ma te r l a l s  a r e  being advanced f o r  f u r t h e r  study/  
screening 

5. One hundred and f i f t y - t h r e e  germplasm accessions were screened i n  
a  V e r t i s o l  s i c k  p l o t  and a ' l  were suscep t i b le  t o  w i l t .  

6. Out of 58 ACT ( A 1  1 I nd ia  t r ~ a l )  e n t r i e s  screened, o n l y  one e n t r y  
(BDN-1) showed low w i l t  i nc idence.  

7  I n  the  Nat iona l  Uni form Wilt T r i a l ,  o u t  o f  12 ICRISAT e n t r i e s  6  
showed low w i l t  I n  both A l f i s o l  and V e r t i s o l  s i c k  p l o t s .  Twenty- 
seven e n t r i e s  rece ived from cooperators i n  Nat iona l  Uni form W l l  t 
T r i a l  were a l s o  screened I n  both  the  s i c k  p l o t s ,  Amongst the  
b e t t e r  ones were: AWR-74/15 and Purp le .1 .  

8 .  Twelve ICRISAT plgeonpea e n t r i e s  were t e s t e d  a t  n ine  l o c a t i o n s  
( i n c l u d i n g  two l o c a t i o n s  i n  ICRISAT Center, V e r t i s o l  and A l f i -  
s o l  s i c k  p l o t s )  i n  Nat.iona1 Uni form WI l t T r ~ a l  i n  coopera t ion  
w i t h  A1 1  I n d i a  C o o r d l ~ a t e d  Pul se Improvement Programme. One 
en t r y ,  ICP-8863 ( '5-3-3-sel  )showed l e s s  than 10% inc idence a t  
a l l  l o c a t i o n s  Other two e n t r i e s ;  ICF-8859 and -8860 performed 
w e l l  a t  most l o c a t i o n s .  



9 Two hundred and s i x t y - f o u r  Phytophthora b l  i g h t  p romis ing  proge- 
riles were screened f o r  w i l t  j n  s l c k  p l o t s .  Out o f  these, o n l y  
t h ree  progenies showed low h i l t ,  

10, One hundred and s i x  s t e r i l i t y  mosaic r e s i s t a y t  germplasm selec-  
t l o n s  were screened i n  w i l t  s i c k  p l o t ,  Of these o n l y  s i x  p ro-  
genies showed low w i l t .  Another s e t  o f  f o u r  hundred and twelve 
s t e r i !  1 t y  rnosalc r e s i s t a n t  progenies were screened f o r  w ~ l  t n  Of 
these twenty-seven progenies showed low w i l t  

11 Seven hundred and f i f t e e n  progenies from w i l t  p romis ing  1 ines  
were screened Of these 325 progenies recorded low w l l  t, 

12 Only Fusarrm ztdwn was i s o l a t e d  f rom w i l t  specimens c o l l e c t e d  
du r i ng  t h e  survey i n  U t t a r  Pradesh s t a t e  o f  I n d i a ,  

13. A ' w i l t  s ~ c k  p o t '  technique was developed f o r  l a r g e  screening o f  
germplasm and o the r  mat.er ia ls 

14 Over 700 germplasm accessions were screened f o r  r e s ~ s t a n c e  by the  
' s ~ c k  p o t '  techn ique-  Three accessions showed l e s s  than 10% 

w i l t  inc idence,  whereas the  suscep t i b le  check 1 i ne ,  ICP-6997, 
recorded more than 75% incidence.  

I 1  ,, INTRODUCTION 

Dur ing t h l s  year  we cont inued s tud ies  on s u r v ~ v a l  , development o f  
s f c k  p l o t s  and screened a l a r g e  number o f  breeding and o the r  m a t e r i a l s  t n  
sack p l o t s  We developed 1000 w i l t  s l c k  po ts  f o r  screening l a r g e  number o f  
germplasm round the  yea r .  

FIELD S T U D I E S  

A Further development o f  s i c k  p1ot.s 

We now have f o u r  w i l t  s i c k  p l o t s  a t  ICRISAT Center; 1.e , two 
i n  V e r t i s o l  ( ' A '  and 9 ' )  and two i n  A l f i s o l  ( ' A '  and 9') The t o t a l  area 
o f  these s l c k  p l o t s  1s 3,50 ha (3  00 ha I n  ~ e r t l ' s o l  and 0 50 ha I n  A l f l s o l ) .  
The f o l l o w ~ n g  steps were taken t o  fu r t ,her  Increase andfor ma in ta in  t he  
' s ~ c k n e s s '  of these p l o t s  

V e r t l s o l  s i c k  p l o t  'AA! (approx, 1 5 ha) 

J u l y  3, 1978 : The s u s c e p t ~  b l e  check 1 ine,  ICP-6997, 
was p lan ted  a f t e r  every f o u r  t e s t  cows 
Rest o f  f l e l d  p lan ted w l  t h  breeding 
m a t e r i a l s  , 



March 3, i 979  
(ob:erva+ !OP) 

May 15, '979 

: The w i l t  l ~ c l d e n c e  was 93 5% i n  
I CP-6997 

: A l l  t.he s t u b b l e  below t h e  so11 leue !  
were chopped and i nco rpo ra ted  i n t o  
so11 . 

V e r t ~ i o l  s i c k  p l o t  ' B -  (approx 1 5 ha) 

The s u s c e p t i b l e  check 1 ine ,  ICP-6997, 
was p l a n t e d  a f t e r  eve ry  f o u r  t e s t  
rows. Rest o f  t h e  f i e l d  was p l a n t e d  
w i t h  germplasm and breed ing  rna te r l a l s  

March 4, 1979 The wilt i ~ c l d e n c e  was 93 3% ~n  
(observa t  l o n l  ICP- 6997 

May 15, I979  : A1 1 t h e  s t u b b l e  below t h e  s o l 1  l e v e l  
we fe  chopped and i nco rpo ra ted  into 
so, 1 

A l f i s o l  --A s l c k  p l o t  -.- ' A '  ( 0  1 ha )  

June 22, 1978 The w ~ l t  s u s c e p t ~ b l e  check l i n e ,  
1CP-6997 was p l a n t e d  a f t e r  every  f o u r  
t e s t  rows Rest o f  t h e  p l o t  was p lan -  
t e d  with breed lng  r n a t e f ~ a l s  

Januafy 22, 1979 * The suscept I b l e  check, ICP-6997, 
showed 99 62 w i l t ,  

May 10, 1979 A l l  t he  s tubb!e below s o i l  l e v e l  were 
chopped and * ~ c o r p o ! a t e d  into so71 

A l ! l so?  s l c k  p ! o t  ' 0 '  ( 0  4 ha) 

J u l y  14, 1978 : Two rows o f  5 u s c e p t l b l e  check l i n e ,  
ICP-6997, were p l a n t e d  a f t e r  every  two 
t e s t  rows 

March 14, 1979 

May 10, '979 

The suscept 1 b l  e  check, ICP-6997, showed 
72 2% w : l t  

: A l l  t h e  s t u b b l e  were chopped and ! n r o r -  
pora ted  I n t o  s o i l  



I F  t h e  A l f  lee' ~ ~ r k  p l o t s  ' A '  and 'E3', p l a n t l n g  was done on June 22, 
and J u l y  14,  '978, f ~ s p e r t i b e l y  Plantang i n  t h e  two V e r t ~ s o l  s l c k  p l o t s  
' A '  and ' B '  waL dew nn J d l y  3 and 4, 1978. Month ly  counts o f  w i l t e d  
p l a n t s  wprp t aken  .n  cusrept  i b l e  check l i n e ,  ICP-6997, I n  a l l  p l o t s  except  
'n A ' f 3 s o l  ' B '  and t h e  r e s u l t s  have been surmnarlsed I n  Table 1 and F i g u r e  1 

The r e s u l t <  I n  Table 1 ~ n d ~ c a t e  t h a t  t h e  wilt development was more 
.n A \ f r s o l  ' A  t h d n  V e f t ' ~ 0 1  s i c k  p l o t s  I n  t h e  e a r l y  c r o p  growth p e r ~ o d  
A l f l s o l  ' A '  showed more than 90% wilt ~ n c ~ d e n c e  w l t h ~ n  four  months a f t e r  
p l a n t l ~ g  Wheyear *he i n c l d e ~ c e  was l e s s  than  50% i n  V e r t ~ s o l  s l c k  p l o t s  
f o r  t h e  qame per  rod There was no marked d ~ f  ference I n  w i l t  i nc idence  b e t -  
ween J e r t l s o l  c l c k  p lo t s  ' A '  and ' 6 '  

Table 1 Month l r  ~ n c  idenre  ( p e r c e n t )  o f  w r l  t i n  ICP-6997 I n  s i c k  p l o t s  
dur l r g  :978-79/ 

b n t . h  V e r t ~ s o l - ' A 1  Y e r t i  s o l  - ' B 1  A l f i s o l  -A 

August 
Yep t ember 
October 
Novanber 
December 
January 
February 
March 

1978 Not recorded  
24 o 
36 5 
5 7  8 
68 7 

1979 79 4 
85 2 
93 5 

Not recorded  25 0 
27 .1  81,7 
45,8 92,3 
63,9 96.7 
78.3 99.1 
85,8 9 9 . 6  
89.0 Harvested 
9 3 - 3  - 

d, Sowing was done on Jbne 22nd, J u l y  3 r d  and 4th,  1978 I n  A l f i s o l - ' A 1 ,  
V e r t l 5 o l  . ' 4 '  & ' B ' ,  f e ~ p e c t l v e l y ~  

6 Surv lva7  o f  the pathogen 

Th is  5-year s tudy  was l n ~ t i a t e d  on November 18, 1974. On May 17 
and Novembel 17, 1978 t h e  seventh and e i g h t h  s e t s  o f  s tubb le ,  b u r l e d  i n  
Vevt;soJ and A l f  l s o l  s o l  Is, dere removed f o r  d e t e c t ~ n g  t h e  presence o f  
Fhsarlwn t t d m  The l s o l a t r o n s  were made on  m o d ~ f a e d  Czapekls Dox a g a r l  
s e l e c t i v e  med-um The r e s u l t s  a r e  p resen ted  i n  Table 2 and 3 

The r e s u l t s  i n d i c a t e  t h a t  t h e  pigeonpea w i l t  pathogen c o u l d  n o t  
be i s o l a t e d  e i  the. i n  seventh (42 months a f t e r  b u r l a 1  o f  s t u b b l e )  o r  I n  
e i g h t h  ( 4 8  months a f t e r  bu raa l  o f  s t u b b l e )  sampling The w l l t  pathogen 
s u w l v e d  up t o  30 months and 36 months i n  s t u b b l e  b u r l e d  I n  V e r t i s o l  and 
I n  A l f a s o l ,  r e s p e c t ~ v e l y ,  There was 99.8% l o s s  i n  we igh t  o f  s t u b b l e  b u r r i e d  i n  
ye r tso l  a t  the end of 48 months. The temperature  ring these 4 y e a r s  
(November 1974 - November 1978)ranged f rom 5 , 4  t o  26.8% (minimum) and 
25 8O t o  42 6OC (maximum) The t o t a l  r a i n f a l l  has been 3,746 mm d u r i n g  
these  4 y e a r s  

I~ra~ek's- ox agar conta inang,  I n  a d d i t i o n  t o  normal ingredqents,  PCNB-500 mg, 
ma1 ach l  t e  green-25 rng, D i c r y s t l c a  n-S ( S t r e p t o p e n l c i l l  1 n o f  Sarabhai Chemi - 
c a l s  L t d ;  Basoda, Jndla) - 750 mg, and y e a s t  e x t r a c t - 2  g p e r  l l t r e  o f  rnedlum 





Tab le  2. D e t e c t i o n  o f  Ftcsariwn udwn f r o m  s t u b b l e  o f  w i l t e d  p l a n t s  o f  
p igeonpea 42 months a f t e r  b u r i a l  9/ 

So;? R e p l i -  Weight  o f  s t u b b l e  ( g )  P e r c e n t  Average No. o f  No, o f  
t . ~  P e c a t i o n  A t  t.he t i m e  A f t e r  42 l o s s  i n  l o s s  i n  i s o l a -  i s o l a -  

o f  b u r i a l  months w e i g h t  wei h t  t i o n s  t i o n s  
(%! m d e  w h i c h  

v i  e l  ded 
k.  udwn 

R1 117.0 16.4 86.0 2 0 0 

A1 f :so l  R2 81 .O 6.6 93 .9  88.2 20 0 

( Red ) R3 l $ 0 ~ 0  20.1 86.6 2 0 0 

V e r t l s o l  B2 39.0 0.1 99.7 9 6 " l  20 0 
( b l a c k )  

B3 225.0 13 " 4  94.0 20 0 

The s t u b b l e  were b u r i e d  i n  A l f ! s o l  and V e r t i s o l  i n  l a r g e  p o t s .  See 
P u l s e  P a t h o l o g y  (Pigeonpea)  Annual Repor ts  1974-75, 1975-76, 1976-77 
and 1977-78. 

' a b l e  3. D e t e c t i o n  o f  Fusariwn udwn f r o m  s t ,ubb le  o f  w i l t e d  p l a n t s  o f  
p igeonpea 48 months a f t e r  b u r i a l  

50 1 Rep1 I - Weight  o f  s t u b b l e  ( g )  P e r c e n t  Average No o f  No" o f  
type c a t ~ o n  A t  t h e  t i m e  A f t e r  48 l o s s  i n  !ass i n  i s o l a -  i s o l a -  

o f  b u r a a l  months w e i g h t  w e i g h t  t i o n s  t i o n s  
( % ) made w h i c h  

y i e l d e d  

A l f i s o l  R2 63 .0  1 . 1  98.3 93.3 2 0 0 
(Red 

R3 225 . O  18.6 97 " 7  20 0 

/ The s t u b b l e  were b u r i e d  i n  A l f i s o l  and V e r t i s o l  i n  l a r g e  p o t s .  See 
P u l s e  P a t h o l o g y  (p igeonpea)  Annual Repor ts  1974-75, 1975-76, 1976- 77, 
and 1977-78. - 



C Screening I n  s i c k  p l o t s  

D u r ~ n g  the  year  under r e p o r t ,  we p l a n t e d  pigeonpea m a t e r i a l s  t o  be 
screened f o r  w i l t  I n  one A l f i s o l  s i c k  p l o t  ( ' A ' )  and i n  two V e r t i s o l  s i c k  
p l o t s  ( ' A '  and 9') The A l f i s o l  'B '  p l o t  was n o t  used f o r  w i l t  screening 
because i t  i s  s t 1 1  l being developed. I n  K h a r i f  1978, we have screened breed- 
e r ~  " m a t e r ~ a l  s, gesmplasm, ACT ( A l l  I n d i a  T r i a l s )  1  ines,  m a t e r i a l s  rece ived  
from Nat lona l  U n ~ f o r m  T r i a l  f o r  w i l t ,  s i n g l e  p l a n t  s e l e c t i o n s  f rom w i l t  p ro -  
tnrslng l i n e s ,  s t e r i l i t y  mosaic r e s i s t a n t  1  ines  and Phytophthora b l i g h t  r e s i s -  
t a n t  I ~ n e s  t o  iden ta fy  r e s i s t a n t  m a t e r i a l s .  The l e v e l  of s ickness as i n d i -  
ca ted  by wilt i n  the  s u s c e p t i b l e  l i n e  ICP-6997 d u r i n g  1978-79 i n  t h e  th ree  
s i c k  p l o t s  1s again g iven  below f o r  a ready reference.  

A l f i s o l  ' A '  : 99.6% 
V e r t i s o l  ' A '  : 93.5% 
V e r t i  so l  ' B '  : 93.3% 

In a l l  t h e  screening t e s t s ,  t h e  c r i t e r i o n  used f o r  s e l e c t i n g  
promasing 1 i nes lp rogen ies  was based on low w i l t  inc idence (0 .0  t o  20.0%). 
I n  advancing the  se lec ted  1 ines/progenies, agronomical ly  d e s i r a b l e  charac- 
t e r s  were a l s o  considered by breeders and such p l a n t s  were s e l f e d  and the  
seeds c o l l e c t e d  f o r  f u r t h e r  s t u d i e s .  

1 , Breeders'  m a t e r i a l  

M a t e r i a l  s  rece ived  from the  Breeding subprogram o f  ICRISAT were 
p l a n t e d  ma ln ly  i n  t y o  V e r t i s o l  s i c k  @ l o t s  and t h e  r e s u l t s  a r e  presented 
below. The s e l e c t i o n  o f  w i l t - f r e e  p l a n t s  f o r  f u r t h e r  t e s t i n g  was done by 
breeders 

, . 
( a )  F2 b ~ t l  ks 

T h e  ' F ~  bu lks  ink01 v i n g  . the ' r e s i s t a n t '  1  ines,  e i t h e r  NP(WR)-15 
o r  BDN-1 and o t h e r  d e s i r a b l e  b u t  3uscept ibqe parents ,  were screened i n  
V e r t d s d  s ~ c k - p l o t  'A-he r e s i s t a n t  and aqronomical' ly d e s i r a b l e  p l a n t s  
were s e l f e d  and seeds were c o l l e c t e d .  The r e s u l t s  of screening and a l s o  
t h e  nunfber o f  p l a n t s  se lec ted  i n  each cross a r e  g iven i n  Table 4. The data 
have been passed on t o  breeders t o  draw conclus ions,  i f  any. 

Table 4 ,  R e s u l t s  of s c r e i n m g  p7 p o p u l d t i o n  f o r  r e s i s t a n c e  t o  wi  1  t i n  
V e r t ~ s o l  s i c k  p lo t ,  ' A '  

No. of No. 0 No. 
Cross No, P e d ~ g r e e  p l a n t s  , w i l  t e d  wi 1  t se lec ted  



( b )  F3 progenies 

E i g h t  progenies (about 20 seeds each) f rom ICP-6997 (Susc.) x 
NP(WR)-15 (Res is tan t )  c ross  were screened i n  A l f i s o l  s i c k  p l o t  ' A ' .  The 
r e s u l t s  of  t h e  screen ing and the  number o f  p l a n t s  se lec ted  have been g iven 
i n  Tab lc  5 .  O f  t h e  e i g h t  progenies tes ted,  o n l y  two showed low w i l t  i n c i -  
dence. Only from these two progenies, r e s i s t a n t  and agronomica l ly  d e s i r a -  
b l e  p l a n t s  were se l fed  and seeds were c o l l e c t e d  f o r  f u r t h e r  screening.  

Tab le  5. Resu l ts  o f  screening FR progenies o f  t h e  Cross no.74342 
f o r  r e s i s t a n c e  t o  w i l t  i n  A l f i s o l  s i c k  p l o t  ' A '  

Pedigree No. o f  % w i l t  No. o f  p l a n t s  
p l a n t s  se lec ted  

74342-5\18 2 1 95.2 0 
( ICP-6997 x NP(WR)-15) 

-SW28 28 53.2 0 
-SW38 15 46.7 0 
-SW48 2 5 64.0 0 
-SW50 16 25 .O 0 
-SW6Q 2 2 36.4 0 
-SW70 24 12.5 15 
-SW80 2 5 20.0 9 

Another s e t  o f  475 progenies f rom t e n  crosses were screened 
i n  V e r t i s o l  s i c k  p l o t  ' A ' .  The F2 bu lks  o f  these crosses were t e s t e d  i n  
same p l o t  i n  1977 K, The summarised r e s u l t s  a re  g iven i n  Table 6 (see 
Appendix- I  f o r  d e t a i l s ) .  The w i l t  inc idence i n  these F3 progenies ranged 
f rom 0 t o  100%.  Out o f  475 progenies screened, 123 showed low w i l t  i n c i -  
dence, Only from these 123 progenies, t h e  r e s i s t a n t  and des i red  p l a n t s  
were se lec ted  f o r  f u r t h e r  t e s t i n g .  

Table 6. L i s t  o f  F progenies which showed low w i l t  i nc idence  i n  
iE&'Sdick p l o t  ' A t  a/ 

Cross No, Pedigree No, o f  progenies No.of progenies No. o f  p l a -  
t es  ted  w i t h  low w i l t  n t s  se lec-  

i n c i  dence t e d  

75216 ICP-7035 x -6902 5 9 12 2 7 
75224 ICP-7035 x -6915 52 14 6 
75236 ICP-7035 x -7183 18 10 33 
75239 ICP-7035 x -7189 18 15 10 
75456 ICP-3783 x -6909 4 7 6 3 
75463 ICP-3783 x -6929 18 1 0 
75470 ICP-3783 x -7183 5 2 2 0 
75493 ICP-7118 x -6907 74 18 7 
7551 3 ICP-7118 x -6897 76 14 13 
75519 I C P - 7 1 1 8 ~ - 7 3 3 6  62 3 1 0 

a/ Low w l l  t inc idence  = 0 t o  20%. - 
7 



( c )  E4 progenles 

Nane progenies f rom ICP-6997 x ICP-102 cross  and two progenies 
from ' 0  x 10 group d i a l l e l  crosses were screened i n  V e r t i s o l  s i c k  p l o t  
'A' The r e s u l t s  o f  screening a re  presented i n  Table 7, The w i l t  i n c i -  
dence In these progenles was above 20% and t h e r e f o r e  no s e l e c t i o n  was 
made. 

Sable 7 Resul ts  o f  screen ing Fq progenies t o  w i l t  i n  V e r t i s o l  s i c k  
plot1 

Pedigree No. o f  % w i l t  
p l a n t s  

Another s e t  o f  one hundred and t h i r t y - f i v e  progenies f rom 5 
crosses (bo th  determinate  and non-determi na te )  were p l a n t e d  f o r  screening 
I n  V e r t l s o l  s ~ c k  p l o t  'A '  The sumnarised r e s u l t s  a r e  g iven i n  Table 8 
(see Appendix- I1 f o r  d e t a i l s )  The r e s i s t a n t  p l a n t s  were s e l f e d  and seeds 
were co1 lec ted  from t h e  se lec ted  p l a n t s .  

Table 8 ,  Summary o f  t he  screen ing o f  s i n g l e  p l a n t  progenies o f  F4 w i l t -  
f r e e  p r o g e n l ~ s  (BA-2) f o r  r e s i s t a n c e  t o  w i l t  i n  V e r t i s o l  s i c k  
p l o t  ' A X /  

Cross No P e d ~ g r e e  No. o f  progenies No.of progenies No. o f  p l a .  
t e s t e d  w i t h l w w i l t  n t s s e l e c -  

inc idence t e d  

74130-DT7 PAX ICP-4234 1 0 0 
741 31 -0S8 ICP-7175~ PA 20 0 0 
741 34-OTl PAX ICP-4711 11 2 13 
74137-DT7 PAX ICP-7105 31 0 0 
74140-DS5 PAX ICP-4741 17 0 0 
741 30-NDt7 PAX ICP-4234 8 0 0 
74131-NDT8 ICP-7175 x PA 9 0 0 
741 34-NOT1 PAX ICP-4711 18 0 ~0 
74137-NDT7 PAX ICP-7105 14 2 4 
74140-NOT5 PAX ICP-4741 6 0 0 

a /  Low wi 1 t S n c i  dence = 0 t o  20%. - 
8 



Four hundred and f i f t y - s i x  progenies f rom f i v e  crosses were screen- 
ed i n  V e r t i s o l  s i c k  p l o t  ' A ' .  The summarised r e s u l t s  a r e  presented i n  
Table (see APPENDIX I 1 1  f o r  d e t a i l s ) .  The w i l t  i nc idence  i n  these p ro -  
genies ranged from 0 t o  100%. Out o f  456 progenies screened,only 76 show- 
ed l o w  w i l t  i nc idence .  Only from these progenies t h e  r e s i s t a n t  and d e s i -  
r e d  p l a n t s  were s e l e c t e d  f o r  f u r t h e r  t e s t i n g .  

(d )  Fg progen ies  

F o r t y - e i g h t  progenies f rom C-11 x ICP-6997 cross  were screened 
i n  V e r t i s o l  s i c k  p l o t  ' A ' .  The summarised r e s u l t s  a r e  g i ven  i n  Tab le  9 
( see APPENDIX I V  f o r  d e t a i l s ) .  No s e l e c t i o n  cou ld  be made i n  these p ro -  
gen ies .  

Tab le  9 .  Resu l t s  o f  screen ing o f  Fq and Fs progenies f o r  w i l t  r e s i s t a n c e  
i n  V e r t i s o l  s i c k  p l o t  ' A '  a/ 

Cross No. Pedigree No. o f  proge- No. o f  proge- No. o f  p l a n t s  
n i e s  t e s t e d  n i e s  w i t h  low se l  ec t e d  

w i l t  i nc idence  

Fq progen ies  

74258 NP(WR)15 x ICP-1 76 11 7 
74321 ICP-102 x -7035 99 27 21 
74335 ICP-6997 x -7035 77 12  8 
74209 Pant-A2 x NP(WR)15 78 14 7 
74360 ICP-7065 x -7035 126 12 3 

progen ies  

-. 

a/ Low w i l t  i n c i d e n c e  = 0 t o  20%. - 

( e )  F6 and F7 progenies 

Eleven progen ies  ( 3  F6 + 8 F ) i n v o l v i n g  a ' r e s i s t a n t '  pa ren t  
(JA-275) and two e a r l y  matur ing d e s i r a i l e  pa ren ts  (7-21 and Pusa A g e t i )  
were screened i n  V e r t i s o l  s i c k  p l o t  'A '  and the  d e t a i l e d  r e s u l t s  o f  
screen ing have been presented i n  Table 10. Since a1 1 progenies showed 
more than 20% wi! t inc idence,  s e l e c t i o n  was n o t  done. 



Table 10 Resu l t s  o f  screen ing F4 and F7 progen ies  t o  w i l t  i n  V e r t i s o l  
s i c k  p l o t  'A '  

Pedl gree Generat ion  No. o f  % w i l t  
- p l a n t s  
73054-61-1 -5-W1P F6 . 2 3 25.8 

-W20 6 12 50.0 
-W30 F6 20 45 - 0  

73047-14-6-B 11-1 -W18 F7 15 93.3 
-2-W29 F7 15 60 .O 

73054-67-2-4-1 -W14 F7 15 66.7 
-W20 7 5 60.0 

-2-6-4-1 -W19 F7 17 59.1 
-5-5-5-W79 F7 18 27.8 

-W29 F7 3 5 30.9 
-W39 F7 13 38.5 

( f )  T r i p l e  and t o p  c ross  progen ies  

Three t r i p l e  c ross  progen ies  and n i n e  t o p  cross  progenies were 
screened i n  V e r t i s o l  s i c k  p l o t  ' A '  and t h e  d e t a i l e d  r e s u l t s  a r e  presented 
I n  Table I! Because of t h e  poor  p l a n t  types,  v e r y  few p l a n t s  were se lec -  
t e d  f o r  f u r t h e r  t e s t i n g *  

Tab le  11 Resu l t s  o f  screen ing t r i p l e  c r o s s  and t o p  c ross  progen ies  t o  
w i l t  i n  V e r t i s o l  s i c k  p l o t  'A '  

P e d ~  gree No, o f  
p l a n t s  

76073-W14 ( ICP-7 l l8x- l336x JA-275) 16 
76048-W14 ( I C P - 7 0 3 5 ~ - 7 1 8 9 ~  BDN-1 ) 24 
76048-W24 (ICP-7035x,-7189x BDN-1) 8 
75210-W19 ( ICPe7035~-6892) 10 
75237-W19 (JCP-7035~-7186) 22 
7523 7-W29 ( ZCP- 7035x4 71 86)  16 
75238-WID ( ICP-7035~-7187) 17 
75238-W28 ( ICP-7035~-7187) 10  
75448-W1Q ( ICP-3783~-6900) 5 
75458-Wl9 ( ICP-3783~-6915) 11 
75480-W19 ( ICP-3783~-7336) 34 
75480-W24 ( ICP-3783~-7336) 2 6 

% w i l t  No. se lec ted  



( g )  Germplasm se lec , t ions  

E i  gh ty -n ine  progenies from germplasm se1ect ions were screened i n  
V e r t i s o l  s i c k  p l o t  ' A '  . Six teen progenies f rom these germplasm s e l e c t i o n s  
were a l s o  screened i n  A l f i s o l  s i c k  p l o t  ' A ' .  These progenies were preb lous-  
l y  screened i n  t h e  w i l t  s i c k  p l o t s .  The d e t a i l e d  r e s u l t s  o f  screening hake 
been g iven i n  Tables 1 2  and 13. Only progenies from ICP-5174 and ICP-7336 
germplasm s e l e c t i o n s  showed low w i  1 t inc idence i n  bo th  V e r t ~  so l  and A1 f i s o l  
s i c k  p l o t s .  

Table 12. Screening o f  germplasm progenies f o r  wi 1 t r e s i s t a n c e  i n  V e r t ~  s o l  
s i c k  p l o t  - ' A '  

- 
S 1 .  Pedigree No. o f  % v ~ l l t  

No. p l a n t s  

1 . ICP-1-6-W29-W3P 22 22.7 
2. -W40 2 2 36.4 
3. -W58 23 39 1 
4.  -W6Q 13 7 7 
5.  -W3P-W5Q 22 18 2 
6.  -W6B 19 15.8 
7. -W7P 2 0 10 0 
8.  -W80 2 1 14 3 
9.  -W5P-W24 2 0 40.0 

10.  -W30 18 11.1 
11. - W4P 23 13.0 
1 2 .  -W50 2 0 10.0 
13.  ICP-4745-4-W4P-W10 9 22.2 
1 4 .  - W2P 8 12 5 
15 -W3B 9 0 0 
16. -W40 14 28.6 
17. -W5Q-W18 14 78.6 
18. -W2Q 6 100 0 
'9 .  - W38 10 '00 ,o 
20. - W4B 2 0 85 .O 
21 . ICP-6426-W40-W3Q 20 60.0 
22, -W40 2 0 55.0 
23. -W5P 25 36 .O 
24. -W6Q 24 58 3 
25. HY-3C-12-W3Q-W20 2 0 20.0 
26. -W3P 2 0 5 .O 
27. -W4Q 12 25 0 
28. -W50 4 25 0 
29, -W5Q-W1P I 5  0.0 
30 ., -W2P 18 16.7 
31 . -W38 19 21.1 
32. - W4hl 1 7  1 1  -8 

-- - 
Con t d  



S 1 Pedigree 
No. 

No. o f  % w i  1 t 
p l a n t s  

Con t d  . 
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S1. Pedigree 
No. 

No. o f  % w i l t  
p l a n t s  

Table 13. Resu l t s  o f  screening germplasm se lec t i ons  f o r  r e s i s t a n c e  t o  
w i l t  i n  A l f i s o l  s i c k  p l o t  - 'A '  

Pedigree No. o f  % w i l t  No. o f  
p l a n t s  p l a n t s  

se l  ected 

ICP-1-6-W3P-W10 24 62.5 0 
- W2P 24 54.2 0 

ICP-4745-4-W4P-W1 Q 6 66.7 0 
-A20 9 77.8 0 

HY-3C-12-W3Q-W19 13 69.2 0 
-W2P 18 50 .O 0 

-W59-W2P 24 37.5 0 
-W4B 2 1 42.9 0 

ICP-5174-W19 20 10.0 7 
-W29 12 16,7 5 

ICP-6812-W14 24 91.7 0 
-W2P 18 88.9 0 

ICP-7336-W29 20 5 .O 9 
-W4P 2 2 13.6 13 

ICP-7424-W10 21 85.7 0 
-W49 22 90.9 0 



( h )  Parental and crossing block en t r ies  

Thirty-nine parental l ines and twenty-four crossing block en- 
tries obta~ned from the Breeding subprogram were planted in Vertisol sick 
plot ' A '  . Wil t incidence was recorded and the resu l t s  a re  presented in 
Tables 14 and 15. Except one crossing block entry, 73081-40D2-19-18 (1 3,6%), 
a l l  were susceptible to w i l t .  

Table 14 .  Results of screening some parental l ines  to wi l t  in  Vertisol 
sick plot - ' A '  

S 1 ICP No. No. of 
No. plants 

% wil t  

Contd . 



S1. ICP-NO. 
No. 

No. o f  % w i l t  
p l a n t s  

Tab le  15. R e s u l t s  o f  sc reen ing  c r o s s i n g  b l o c k  e n t r i e s  t o  w i l t  i n  V e r t i s o l  
s i c k  p l o t  - 'A '  

S 1 .  Ped igree 
No. 

No. o f  % w i l t  
p l a n t s  

1 .  ICP-6973-699-44-79-69-B9-B9-B9 36 50.0 
2.  -26-359-69-79-29-89-BB-BP 32 93.8 
3. -28-249-19-39-29 -89-B9-B9 38 100.0 
4. -1 -1 59-59-19-28 43 81.4 
5. -71 20-919-14-19-39 4 0 50 .O 
6.  -71 18-60Q-1 P-B9 40 42.5 
7. -1 02-369-49-1 9-59 50 86.0 
8. -71 82-899-29-B9 44 43.2 
9 .  -7035-379-59-49-B9 4 2 64.3 

10 -71 19-1 3P-39-149-BP 2 9 24.1 
11, -7855 (AS-71 -37-21 9-49) 2 9 20.7 
12,  MS-3A(Sibs)  3 1 54.8 
13. MS-4A ( S i b s )  18 27.8 
14. ICP-6344 (7  - 79) 2 3 82.6 
15, ICP-1641 T-179) 31 80.7 I 16, ICP-8518 LRG-309) 3 1 100.0 
17. -79799 2 1 57.1 
18.  73081 -40D2-19-19 2 2 13.6 
19. -29 7 71 .4 
20. - 38 16 81.3 
21. -261-1 9 2 7 59.3 
22. -39 2 3 47.8 
23. 73081 -11 D2-29-29 2 0 45 " 0  
24. ICP-85049 3 5 60.0 



(i) S e l e c t i v e  ma t ing  p o p u l a t i o n  s e l e c t i o n s  

One hundred and ni nety-one s e l e c t i v e  ma t ing  p o p u l a t i o n  (SMP) 
s e l e c t i o n s  were screened i n  V e r t i s o l  s i c k  p l o t  ' B ' .  The d e t a i l e d  r e -  
s u l t s  o f  screen ing a r e  g i ven  i n  APPENDIX V .  The w i l t  i nc idence  i n  these 
progen ies  ranged from 22.3% t o  10Q.0% and hence no s e l e c t i o n s  were made. 

( j )  S e l e c t i o n s  f rom M-1 f i e l d  

Three hundred and s l x t y - t w o  progenies f rom doub le  c ross  F3 - 
' A '  were p l a n t e d  I n  V e r t i s o l  s i c k  p l o t  ' B '  . The d e t a i l e d  r e s u l t s  o f  
screen ing a r e  presented i n  APPENDIX V I ,  The w i l t  i nc idence  i n  these 
progenies ranged f rom 18 t o  100%. The r e s i s t a n t  and agronomica l ly  de- 
s ~ r a b l e  p l a n t s  were s e l  f e d  and seed were c o l l e c t e d  f o r  f u r t h e r  t e s t s .  

Another s e t  o f  t h r e e  hundred and seventy-n ine progenies f rom 
doub le  c ross  F3 - ' 6 '  (DCF3B) were screened f o r  w i l t  i n  V e r t i s o l  s i c k  p l o t  
B .  The detaa l e d  r e s u l t s  a r e  g i ven  i n  APPENDIX V I I .  The w i l t  i nc idence  
i n  these DC-F3 'B '  progenies ranged f rom 11 .l% t o  100.0%. R e s i s t a n t  and 
d e s i r a b l e  p l a n t s  were chosen, s e l f e d  and seeds c o l l e c t e d  f rom them f o r  
f u r t h e r  t e s t s  r. 

S i  x t y - s  i x Fq progenies se7 ect,ed f rom M- 1 were screened i n  
V e r t i s o l  s i c k  p l o t  'B '  . The r e s u l t s  o f  screen ing a r e  presented i n  
APPENDIX V I I  I. A1 l progenaes showed more than 20.0% wi l t inc idence  and 
hence no selection was p o s s i b l e ,  

( k )  S e l e c t ~ o n s  f rom RA-28 and'wi  1 t nurse ry  

N ~ n e t y - f o u r  progen ies  (F4 and F ) se lec ted  f rom w i l t  nursery  3 1976 were p l a n t e d  I n  V e r t i s o l  s i c k  p l o t  'B  aga in  f o r  w i l t  r e s i s t a n c e  
screen ing.  The r e s u l t s  a r e  g i ven  i n  APPENDIX I X .  Except one progeny 
(74243-9-W38), a l l  o t h e r  showed more than 20.0% w i l t  ~ n c i d e n c e .  

Seventy-s ix  Fq progenies s e l e c t e d  f rom RA-28 were p l a n t e d  i n  
V e r t i s o l  s i c k  p l o t  ' 6 ' .  The r e s u l t s  o f  screen ing a r e  presented i n  
APPENDIX X ,  A l l  progenies showed more than 20.0% w i l t  i nc idence .  

Another s e t  o f  nanety-  two F and F5 progenies f rom RA-28 were 4 a l s o  screened i n  V e r t i s o l  s i c k  p l o t  ' B  . The w i l t  i nc idence  i n  these 
progenies ranged from 7,5% t o  97 1% (APPENDIX XA) The r e s i s t a n t  and 
ag ronomica l l y  d e s i r a b l e  p l a n t s  were s e l f e d  and seeds were c o l l e c t e d  f o r  
f u r t h e r  s t u d i e s .  

( 1 )  Male s t e r i l e  l i n e s  

S i x  male s t e r a l e  l i n e s  ob ta ined  f rom breeders were screened 
f o r  w i l t  i n  V e r t i s o l  s i c k  p l o t  ' B 1 .  The r e s u l t s  o f  screen ing a r e  g i ven  
I n  Tab le  16. A l l  s i x  male s t e r ~ l e  I ~ n e s  were h i g h l y  s u s c e p t i b l e  t o  w i l t .  



Table 16. Resu l ts  of  screening o f  male s t e r i l e  l i n e s  t o  w i l t  i n  V e r t i s o l  
s i c k  p l o t  ' B '  

Male s t e r i l e  l i n e s  No, o f  % w i l t  
p l a n t s  

2. Germplasm 

Dur ing 1978 k h a r i f ,  153 germplasm accessions were screened i n  
V e r t i s o l  s i c k  p l o t  ' B ' .  The d e t a i l e d  r e s u l t s  a r e  presented i n  APPENDIX 
X I .  A l l  t h e  accessions showed more than 20 0% w i l t  and hence no s e l e c t i o n  
was made. 

3 -  A l l  I n d i a  coord inated t r i a l  e n t r i e s  

Seeds o f  58 e n t r i e s  inc luded EACT, ACT-], ACT-2, and ACT-3 
t r i a l s  were recea ved f rom t h e  All I n d i a  Coordinated Pulses Improvement 
Programme (AICPIP) f o r  w i l t  screening. A l l  t he  f o u r  t r i a l s  were p lan ted  
I n  V e r t i s o l  s i c k  p l o t  ' B '  The d e t a i l e d  r e s u l t s  o f  screening and g r a i n  
y i e l d  data  a r e  g l ven  I n  APPENDIX X I I .  Only BDN-1 showed low w i l t  inca-  
dence. The range of w i l t  inc idence i n  ACT l ines va r ied  f rom 7.6% (BDN-1) 
t o  95.2% (GS-1). 

4 .  Na t iona l  ( A l l  I n d ~ a )  Uniform W i l t  T r i a l  

T h i r t y - n i n e  l ines i n c l u d i n g  12 ICRISAT l i n e s  were screened i n  
A l f i s o l  s i c k  p l o t  'A '  and V e r t i s o l  s i c k  p l o t  ' A '  The r e s u l t s  o f  screen- 
i n g  a r e  g iven i n  Table 1 7  Among the 12 ICRISAT l i n e s ,  6 showed l e s s  
than 20.0% w i l t  i n  A l f i s o l  s i c k  p l o t  ' A ' .  Whereas i n  V e r t i s o l  s i c k  p l o t  
'A' e i g h t  l i n e s  came under t h i s  group. I n  t h e  remaining 27 l i n e s ,  o n l y  
two (Purple-1 and AWR-74/15) recorded ' l o w '  w i l t  i n  A l f i s o l  s i c k  p l o t  ' A '  
I n  V e r t i s o l  s i c k  p l o t  ' A '  o n l y  AWR-74/15, NP(WR)-15 and Banda pa le ra  r e -  
corded low w ~ l t .  The screening seemed t o  be more severe i n  A l f i s o l  s i c k  
p l o t  'A '  s ince the  w i l t  inc idence i n  i n d i v i d u a l  l i n e s  was greater  i n  t he  
former than i n  t h e  l a t t e r  w i t h  few except ions.  



Table 17. Resul ts  o f  screening o f  na t i ona l  un i f o rm  t r i a l  f o r  w i l t  i n  
A l f ~ s o l  - 'A '  and V e r t i s o l  - ' A '  

Pedigree A l f i s o l  - 'A '  V e r t i s o l  - 'A '  
NO.  o f  % w i l t  No. o f  - % w i l t  
p l a n t s  p l a n t s  

ICP-8858 
-8859 
-8860 
-8861 
-8862 
-8863 
- 88 64 
-8865 
-8866 
-8867 
-8868 
-8869 

TS-136-1 (Kar)  
Bo r i  -1 
MAU-W-1 
MAU-E-175 
KWR-1-1 
AS-29 (KPR) 
DL-74-1 
15-3-3 (JBR) 
15-3-3 (MAU) 
AWR-74/ 15 (KPR) 
NP(WR1-15 
C-11 
BDN-1 (MAU) 
BDN-1 (KPR) 
BDN-1 (JBR) 
BDN-2 (MAU) 
70 (KPR) 
K- 28 
K-73 
B e i t u l - l  
Sh ivpur l  -2 
I ~ d o r e - 7  
Banda Palera (KPR) 
J A-3A 
Ben-1 
Purp le-1 (134A) 
Purp le-2 



5. Mu1 ti l o c a t i o n  t e s t i n g  o f  ICRISAT e n t r ~ e s  

Twqlve ICRISAT pigeonpea e n t r i e s  se lec ted  f o r  wi  1 t r e s i s t a n c e  
f rom s i c k  p l o t s  here  were screened a t  n i n e  l o c a t i o n s  ( i n c l u d i n g  two a t  
ICRISAT, v i z . ,  V e r t i s o l  and A l f i s o l  s i c k  p l o t s )  i n  w i l t  s i c k  p l o t s  d u r i n g  
1978 k h a r i f  i n  I n d i a  (Tab le  18 ) .  Along w i t h  t e s t  e n t r i e s ,  s u s c e p t i b l e  
check l i n e s  were p l a n t e d  a t  r e g u l a r  i n t e r v a l s .  The w i l t  i nc idence  was 
recorded b o t h  i n  t e s t  e n t r i e s  and s u s c e p t i b l e  checks and the  r e s u l t s  a r e  
presented i n  Tab le  19. The r e s u l t s  i n  Tab le  19 i n d i c a t e  t h a t  a t  a l l  
cent res ,  t h e  s u s c e p t i b l e  checks showed more than 50% wi l t inc idence  
excep t  a t  Kanpur (36%).  Out of  12 e n t r i e s  t e s t e d  o n l y  ICP-8863 (15-3-3 
s e l e c t i o n )  showed l e s s  than 10.0% w i l t  i nc idence  a t  a l l  t he  n i n e  loca-  
t i o n s .  The e n t r y  ICP-8863 d i d  n o t  show any w i l t  a t  4 o u t  o f  9  l o c a t i o n s  
t e s t e d .  The e n t r i e s  ICP-8859 and ICP-8860 showed more than 20.0% w i l t  
a t  one l o c a t i p n  each. Only a t  Parbhani a l  1 12 e n t r i e s  showed l e s s  than 
20.0% inc idence .  A t  t h e  same l o c a t i o n ,  t h e  s u s c e p t i b l e  check l i n e  No. 
1258 showed 82.1% w i l t .  A t  ICRISAT locat . ion,  s i x  e n t r i e s  showed l e s s  
than 20.0% w i l t  i nc idence  i n  both  V e r t i s o l  and A l f  i s01 s ~ c k  p l o t s .  

Tab le  18.  Loca t i ons  and cooperators  i n  t h e  1978 k h a r i f  N a t ~ o n a l  Un i form 
W i  1  t T r i a l  f r om whom resu l  t s  were rece ived  

a/ Loca t i ons  - Coopera t o r  

Andhra Pradesh - Hyderabad - Rajendranagar 
Patancheru - ICRISAT 

B i  har - Dhol i 
Ka rna t a  ka - A n n i g e r i  
Madhya Pradesh - Jaba lpur  
Maharashtra - Parbhani 
U t t a r  Pradesh - Kanpur 

- Varanasi 

R .  Baner Raj 
Y .L Nene & J .  Kannaiy, 
M. Mahmood 
R . V  Hlremath 
S. R Kotasthane 
K K Zote 
P Shukla 
U.P Sangh 

aJ Two s e t s  were p l a n t e d  a t  ICRISAT and one each a t  a1 1 o t h e r s .  

6 .  M a t e r i a l  c o l l e c t e d  i n  surveys 

E i g h t  m a t e r i a l s  c o l l e c t e d  d u r i n g  pigeonpea d isease survey i n  
Madhya Pradesh and t h r e e  e n t r i e s  g i ven  by ICRISAT Pigeonpea Breeding u n i t  
were screened i n  A l f i s o l  s i c k  p l o t  ' A ' .  The r e s u l t s  a r e  presented i n  
Tab le  20. Except HY-3A a l l  o t h e r  m a t e r i a l s  were hagh ly  s u s c e p t i b l e  t o  
w i l t .  





Table 20. Inc idence  of  w i l t  i n  m a t e r i a l s  c o l l e c t e d  i n  Madhya Pradesh 
I M P )  and g iven  by ICRISAT Pigeonpea Breeding U n i t  (A1 f i s o l  
s i c k  p l o t  ' A 1 )  

P a r t i c u l a r s  Source No. o f  % w i l t  

Hoshangabad 
Bai ragarh  
Bhaura 
Aka1 p u r  
Pa t h r o t a  
Ratanpur 
Tanda 
Des hgoan 
ICP-7086 
T-15-15 ( A u j a r a t )  
Hy- 3A 

p l a n t s  

M.P. c o l l .  21 100 .0  
I! 2 3  100,o 
I I 17 100,O 
I1  2 0  100.0 
I I 2  2 100.0 
I I 15 100.0 
I I 16 100.0 
I I 4 100.0 

Breeding Uni t 43 95.3 
I I 3 8 100.0 
I I 3  6 8  3 

7. Progenies p romis ing  against.  Phytophthora b l  i g h t  

T h i r t e e n  Phytophthora b! i g h t  promis ing progenies screened f o r  
w i l t  r e a c t i o n  i n  A l f i s o l  s i c k  p l o t  " I .  The r e s u l t s  a r e  presented i n  
Table 21. The w i l t  i nc idence  i n  these progenies ranged f rom 50.0% t o  
100.0%, 

Table 21 . Resu l t s  o f  screening some Phytophthora b l i g h t  promis ing p r o -  
gen ies t o  w i l t  i n  A l f i s o l  s i c k  p l o t  ' A '  

Pedigree No. o f  % w i l t  
p l a n t s  

Pusa A g e t l  cP109 20 85 0 
ICP-113-P59 21 100 .o 

-231 -P58 17 100.0 
-339-P59 21 95 3 
-758-P5Q 19 100 0 
-1 209-PI9 22 100.0 
-1 522-P28 23 100.0 
-1 529-P5@ 2 4 95 -8 
-1 643-P28 2 3  100.0 
-2376-P59 2 0  100.0 
-3753-P58 20 50.0 

Pant-A3-P58 10 80.0 
ICP-7065-P59 17 100.0 



Two hundred and f i f t y - o n e  Phytophthora b l i g h t  p romis ing  progenies 
from th ree  crosses were screened f o r  w i l t  i n  V e r t i s o l  s i c k  p l o t  9' The 
detailed r e s u l t s  o f  screening a re  presented i n  APPENDIX X I I I ,  and the  
summarised r e s u l t s  a re  g lven I n  Table 22, The w i l t  i nc idence I n  these F3 
progenies ranged f rom 13.6% t o  100.0% and o n l y  t h r e e  progenles showed 
" o w ' w ~ l  t ~ n c ~ d e n c e .  

Table 22 Summary o f  t he  screening o f  Phytophthora b l a g h t  p romis ing  pro-  
gev les  i n  V e r t i s o l  s i c k  p l o t  9' 

- 
Cross No. P e d ~ g r e e  No o f  p r o -  No. o f  progenies No. o f  

genles tes -  w i t h  low w i l t  I n -  p l a n t s  
t ed  cidence a! se lec ted  

74290 C-11  x ICP-7065 100 1 4 3 
74360 ICP-7035 x ICP-7065 6 9 1 0 
74363 HY-3C x ICP-7065 82 1 26 

a/ Low w i l t  ~ n c ~ d e n c e  = 0 t o  20%, - 

8 Progenies r e s i s t a n t  t o  s t e a l 1  i t y  mosaic 

One hundred and s i x  s t e r i l  ~ t y  mosaic r e s i s t a n t  germplasm se lec-  
t i o n s  were screened f o r  w i l t  I n  V e r t i s o l  s i c k  p l o t  ' B ' .  The sununarised 
r e s u l t s  a re  presented i n  Table 23 (see APPENDIX XIV) The w i l t  i nc idence 
i n  these progenies ranged f rom 11 5% t o  100.0% Only s i x  progenies showed 
low w l l t  inc idence.  The r e s i s t a n t  and agronomica l ly  d e s i r a b l e  p l a n t s  were 
se lec ted  f o r  f u r t h e r  s t u d y "  

Another s e t  of t h r e e  hundred and s i x t y - t w o  sterility mosaic 
v e s i s t a n t  progenies ( f r om 8 crosses) and th ree  parents  were p l a n t e d  I n  
V e r t l s o l  s ~ c k  p l o t  ' B '  The summarlsed r e s u l t s  a r e  g l ven  i n  Table 24(see 
APPENDIX X V  f o r  d e t a l ! ~ ) .  The res t r l t s  i n  Table 24 I n d i c a t e  t h a t  o n l y  
s i x t e e n  progenles f rom two crosses (ICP-6997 x C - 1 1  and JA-275 x ICP-1) 
showed low w i l t  l nc ldence The r e s i s t a n t  and a g r o n o m ~ c a l l y  d e s i r a b l e  p l a n t s  
were se lec ted  from these s i x t e e n  progenles o n l y  

Fifty progenles f rom t h r e e  s t e r l l  I t y  mosalc r e s i s t a n t  l ines 
(ICP-3783, -7035 and HY 3C) were screened l n  V e r t l s o l  s i c k  p l o t  'A 'and the  
r e s u l t s  a r  g lven i n  APPENDIX X V I  The r e s i s t a n t  and agonomical ly  d e s i r a b l e  
p l a n t s  were se lec ted  f o r  f u r t h e r  s t u d i e s .  



Table  23, L i s t  of  s t e r i l i t y  mosaic r e s i s t a n t  germplasm s e l e c t i o n s  wh ich  
showed l ow  w i l t  i n  V e r t i s o l  s i c k  p l o t  ' B '  a/ 

Pedigree No. o f  % w i l t  No. o f  p l a n t s  
- p l a n t s  s e l  ec t e d  

a/  Low w i l t  = 0  t o  20% - 

Table  24. L i s t  o f  s i n g l e  p l a n t  p rogen ies  (SPP) o f  s t e r i l i t y  mosaic r e s i s -  
t a n t  m a t e r i a l s  which showed ?ow w i l t  i nc idence  i n  V e r t i s o l  s i c k  
p l o t  ' B '  g/ 

Cross No. Ped igree No. o f  p ro -  No o f  p rogen ies  No. o f  
genies tes -  w i t h  l ow  wi  1  t p l a n t s  
t ed  i n c ~ d e n c e  s e l  ec ted  

74243 ICP-6997 x C-11 263 10 143 
74254 ICP-1 x HY-3C 14 0  0  
73070 JA-275 x JCP-1 12 6  68 
73088 JA-275 x P-334 5  0  0  
74240 ICP-6997 x ST-7 3  1 0  0 
74245 ICP-3773 x ICP-6997 5  0  0  
74024 (T-21 x JA-275)xICP-7035 8 0  0  
73054 JA-275 x C-13 24 0  0  

a/  Low w i  1  t = 0  t o  202. - 

9. P r o g e ~ i e s  p rom is ing  aga:nst w i l t  

One hundred and twen ty -s i x  progen ies  s e l e c t e d  f rom V e r t i s o l  
s i c k  p l o t  were screened f o r  t he  f i r s t  t ime  i n  A l f ~ s o l  s i c k  p l o t  ' A ' .  The 
summarised r e s u l t s  a r e  g iven i n  Tab le  25 (see APPENDIX X V I I ) .  Of t h e  
126 p rogen ies  screened i n  A l f i s o l  s i c k  p l o t  ' A ' ,  57 showed low w i l t  i n c i  
dence. Some progen ies  f rom ICP-6970, NP(WR)-15 and T-17 showed no w i l t  
a t  a l l .  The r e s i s t a n t  and agronomica l ly  d e s i r a b l e  p l a n t s  were s e l f e d  
and seeds were c o l l e c t e d  f o r  f u r t h e r  s tudy .  



These p rogen ies  were a l s o  screened f o r  s t e r i l i t y  mosaic by  " l e a f  
s t a p l i n g "  t e c h n ~ q u e  and t h e  r e s u l t s  a r e  g i v e n  i n  APPENDIX X V I I I .  

Another  s e t  o f  332 p rogen ies  f r o m  10  l i n e s  found l e s s  s u s c e p t i b l e  
t o  w i l t  I n  V e r t i s o l  s i c k  p l o t s  were f u r t h e r  screened i n  V e r t i s o l  s i c k  p l o t  
' A '  The summarised r e s u l t s  a r e  g i v e n  i n  Tab les  26 and 27 (see APPENDIX X I X ) ,  

The wl l t I n c i d e n c e  i n  these  p rogen ies  ranged f r o m  0 t o  100%. One 
hundred and f j f t y - s l  w progen ies  showed l o w  wi  1 t i n c i d e n c e ,  Many p rogen ies  
from ICP-6970 d i d  n o t  show any w i l t .  S e l f e d  seeds were c o l l e c t e d  f r o m  r e s i s -  
t a n t  and d e s i r e d  p l a n t s  f o r  f u r t h e r  s t u d y .  

Tab le  25. Summary o f  s c r e e n i n g  o f  s i n g l e  p l a n t  p rogen ies  f o r  r e s i s t a n c e  t o  
w i l t  i n  A l f i s o l  s i c k  p l o t  - ' A '  

Ped ig ree  N o . o f  % w i l t  No. o f  p l a n t s  
p l a n t s  s e l  ec t e d  

T-17-WIQ-Wl70-W20 1 9  15,8 5 
-W29-W10-W20 24 12.5 6 

-'d30-W10 2 3 17.4 12 
-W2B 2 3 0 .O 11 

-W7Q-W10 2 6 19.2 3 
-W34-W9P-W20 2 2 13  "6 6 

NP(WR)-15-W10-WlO-W28 16 18.8 5 
-W70-WlQ 15 13,3 8 

-W28 20 15.0 10  
-W120-W10 17 11 - 8  5 
-Wl90-W2B 22 13 6 5 
-W21P-WlP 21 9,5 12  

-W2Q 2 5 1 6 - 0  6 
-W20-W39-W19 2 1 14.3 7 

-W14P-W14 18 5.6 9 
-W24 2 5 8.0 2 0 

-W158-W1P 20 20 0 4 
-W2@ 17 0.0 5 

-W16Q-W1Q 26 15 " 4  8 
-W28 19 0 " 0  12 

-W194-W1Q 20 10.0 5 
-W2Q 17  17.7  5 

-W200-W10 20 0 . 0  1 0  
-W24 2 2 18.2 7 

-W34-W6Q-W1 Q 20 0 .O 12 
-W70-W10 2 0 5 .O 14 

-W2Q 19  5 " 3  13  
-wse-w~o 2 o 0.0 11 

-W28 2 0 15 0 8 

Con t d  . 



Pedigree No. o f  % w i l t  N o . o f p l a n t s  
p l a n t s  s e l e c t e d  

ICP-6970-S19-W19 2 6 0.0 11 
-W20 26 0 .O 19 

-S28-W10 16 6 .3  9 
-W29 17 5.9 10 

-S38-W50 23 8 .7  8 
-S1 -W19 2 0 10.0 12 

- W2P 2 2 9.1 14 
-S4-W20 16 6.3 8 
-S5-W10 2 7 18.5 19 

-W30 23 4.4 18 
-S6-W10 23 17.4 19 

- W2P 19 0.0 8 
-S7-W19 27 18 .5  9 

-W2P 2 0 5.0 17 
-S8-W19 24 4.2 12 
-S9-W1 P 23 0 0 13 

-W29 2 0 0 0 12 
-SlO-W1 P 2 7 11 .1 11 

- W2P 20 0 .O 15 
15-3-3-W20-W130-W19 2 0 20.0 2 

-W28 2 0 15 .O 6 
-WlQ-W169-W14 2 1 9.5 2 

-W3P 2 5 20.0 4 
20-1 -NIB-WIO 2 1 19.1 8 

-W20 18 11.1  9 
73039-RbB-W49-W10-W1 0 20 10.0 10 

-W29-NIP 2 0 20.0 3 
E a r l y  x Early-RbB-W50-W10-W1 O 12 16.7 5 

Tab le  26. Summary o f  sc reen ing  o f  s i n g l e  p l a n t  p rogen ies  (SPP) o f  promi -  
s i n g  l i n e s  i n  V e r t i s o l  s i c k  p l o t  ' A '  

Ped igree No. o f  SPP No, o f  SPP showed low  
screened w i l t  i n c i d e n c e  d 

T-17 
NP(WR)-15 
KWR-1 
ICP-6970 
c-11 
No. 1 258 
15-3-3 
20- 1 
F5 73039 (T-21 x NPWR-15) 
F6 E a r l y  x E a r l y  

Low w i l t  = 0 t o  20%. 

25 



Table 27 L ~ s t  o f  s i n g l e  p l a n t  progenies (SPP) of promis ing l i n e s  which 
showed ' l o w t  w i l t  inc idence i n  V e r t i s o l  ' A t .  

Pedigree No. o f  % w i l t  No, o f  p l a n t s  
pl  ants  se l  ected 

Con t d  . 



Pedigree No. o f  %wilt 
pl  ants 

10 
14 
16 
14 
19 
16 
2 2 
2 0 

No. o f  plants 
selected 

5 
5 
5 
3 
2 
8 

11 
13 
9 
9 
8 
3 
4  
5 
2 
2 
5 
3 

7 3 
16 

5 
4 
4  
4  
7 
3 
5 
5 
5 
4 
4 
4 
4 
4  
5 
8 
5 
5 
3 
5 
6 
7 
6 

Con td . 



Pedigree No, o f  % w i l t  No. o f  p l a n t s  
p l  ants  se lec ted  

TCP .6970-S1@*W20 16 6.3 3 
-W34 25 1 6 - 0  15 
-W40 20 5.0 7 
- W54 22 4 6 5 

-S2Q-W20 15 0 0 5 
-W40 1 7  0.0 6 

-S34-W24 78 0 .O 18 
-W30 19 10 5 . I 1  
- W4Q 16 12.5 10 
-W58 17 5.9 11 

-S4Q-W48 2 0 15 0 0 
-S1- W20 2 3 4 - 4  2 

-W3Q 18 5 $6 14 
-W40 17 0.0 12 
-W5Q 2 2 0.0 12 

-S2-W28 18 0.0 9 
-W34 21 0 0 1 7  
-W50 16 0 0 9 

-S3-W34 2 4 0 * 0 1 
-W40 16 1 2 - 5  0 
-W5Q 2 0 0 - 0  7 

44-W1 4 19 0.0 14 
-W38 18 11 1 9 
-W40 2 1 4.8 13 
-W59 18 0 0 13 

-S5-W2Q 19 15 8 12 
-W30 2 0 0 0 4 
- W44 16 0.0 5 
-W5Q 22 4 6 5 

-S6-W20 20 15.0 3 
-W30 2 3 4 4 4 
- W40 21 14,3 9 
-W50 19 5.3 10 

S7-W361 17  5.9 4 
- W40 20 5 0 4 
-W59 16 12.5 3 

48-W2P 2 0 10.0 6 
- W30 16 0.0 5 
-W44 1 5  0.0 5 
-W56 20 0.0 5 

-S9- W20 19 0.0 5 
-W38 2 0 0 .O 5 
-W48 15 0,O 3 
-W50 2 1 4.8 4 

Con t d  . 

2 8 



Pedigree No. o f  
p l a n t s  

2  0  
22 
24 
17 
18 
18 
23 
12 
18 
22 
18 
24 
19 
14 
15 
15 
21 
15 
14 
18 
2  4  
21 
18 
17 
18 
3 0  
17 
19 

No. o f  p l a n t s  
s e l e c t e d  

11 
12 
9 
5 
0  
2 
0 
2  
9  
9  

11 
10  

9  
- 
4  

One hundred and eight .y-v ine progenies from s i x  f i e l d  t o l e r a n t  
1  i nes  a g a i n s t  w i l t  were p l a n t e d  f o r  the  second t ime i n  V e r t i s o l  s i c k  p l o t  
A  . The progen ies  which recorded low wi 1 t inc idence  and a1 so number o f  
p l a n t s  s e l e c t e d  f rom each such progeny a r e  i n d i c a t e d  i n  Tab le  28 (see 
APPENDIX XX). Out o f  t h e  189 progenies screened, 65 showed low  w i l t  i n c i -  
dence. 

10.  Progenies p romis ing  a g a i n s t  w i !  t and r e s i s t a n t  t o  s t e r i l i t y  
mosaic 

Twenty progenies f rom s t e r i  1 I t y  mosaic r e s i s t a n t  and w i l t  
p romis ing l i n e s  were screened i n  A l f i s o l  s i c k  p l o t  ' A ' .  The r e s u l t s  o f  
screen ing and t h e  number o f  p l a n t s  se lec ted  f rom each progeny a r e  presen- 
t e d  i n  Tab le  29. Seventeen progenies recorded low w i l t  o f  which two p ro -  
gen ies  ( J ~ - 2 7 5 - ~ 1 0 - ~ 2 ~ - ~ ~ 1  lO and NPWR-15- W20-W140-SWl0) were comple te ly  
f ree  o f  w i l t  i nc idence  



Another s e t  o f  44 progen ies  f rom s t e r i l i t y  mosaic r e s i s t a n t  and 
NI 1 t promis ing 1 i nes  were screened In V e r t i s o l  s i c k  p l o t  ' B 1  , The w i l t  
i nc idence  and number o f  p l a n t s  se lec ted  a r e  presented i n  APPENDIX XXI, 

Table 28, Summary o f  t h e  screen ing o f  s i n g l e  p l a n t  progen ies  o f  f i e l d  
t o l e r a n t  l i n e s  i n  V e r t i s o l  s i c k  p l o t  ' A '  

Ped I gree No. o f  SPP No. of  SPP showed No o f  p l a n t s  
screened low  wi 1 t i n c i d e n c e d  s e l e c t e d  

NP(WR)-15 2 0 14 18 
1 CP- 7035 3 7 8 0 
HY-3C 4 2 0 
C - 1 1  6 5 11 
No 148 8 8 2 2 25 
BDN-1 34 14 2 7 
SPP - S l n g l e  p l a n t  progen ies  
l ow  w i l t  = 0 t o  20% 

Table 29 -- Screen ing o f  s t e r ~ l  i t y  mosalc r e s i s t a n t  and w i l t  p r o m i s i n g  
progen ies  f o r  r e s i s t a n c e  t o  w i l t  i n  A l f i s o l  s i c k  p l o t  'A1  

Pedigree No.  o f  
p l a n t s  

20 
7 7 
16 
18 
2 0 
19 
12 
15 
2 1 
20 
15 
2 0 
1, 5 
15 
27 
27 
22 
17 
13 
21 
21 
23 
2 4 
15 

%wi 1 t No" o f  p l a n t s  
s e l e c t e d  

10 .o  9 
23.5 0 

6 3 4 
16.7 3 

0.0 6 
5.3 9 
0 0 2 
6 . 7  4 
9.5 11 
5 . O  15 

26.7 0 
20.0 7 
1 3 . 3  5 
20 "0 5 

100 0 0 
92.6 
63,6  0 
1 7 . 7  6 

7.7 4 
1 4 - 3  9 
4 2 . 9  4 
43.5 5 
12.5 16 
6 . 7  7 



I V .  LABORATORYINET HOUSE STUDIES 

A. I d e n t i f i c a t i o n  and grouping o f  Fusariuni udm i s o l a t e d  f rom samples 
c o l  1 ec ted  i n  surveys 

We c o l l e c t e d  w i l t e d  p l a n t  specimens f rom 56 l o c a t i o n s  i n  U t t a r  Pra- 
desh d u r i n g  t h e  ex tens i ve  r o v i n g  surveys. I s o l a t i o n s  were made f rom these 
specimens on pota to-dext rose-agar  medi um. A1 1 c u l t u r e s  were i d e n t i f i e d  
as F .  u d m  based on t h e i r  'hook shaped' macroconidia.  A l l  t h e  pure  c u l -  
t u r e s  were sub -cu l t u red  a t  one t ime on pota to-dext rose-agar  medium and i n -  
cubated a t  280 t o  30° C f o r  25 days. These c u l t u r e s  were then c l a s s i f i e d  
i n t o  d i f f e r e n t  c u l t u r a l  groups [ f o l l o w i n g  the  c r i t e r i a  descr ibed i n  Pu lse  
Pathology (Pigeonpea) Annual Reports 1975-76 and 1976-771. The groups thus  
ob ta ined  f rom U t t a r  Pradesh c o l l e c t i o n s  have been presented i n  Tab le  30. 
Groups ' B '  and ' A '  were most f r equen t l y  encountered than o the rs .  

Tab le  30. Grouping o f  Fusurim udm i s o l a t e d  f rom t h e  samples c o l l e c t e d  
i n  U t t a r  Pradesh d u r i n g  1978-79 survey t r i p  

Group Cul t u r e  numbersg % f requency 

B UP-5, -12, -17, -19, -24, -26,-27, 33.9 
-28, -32, -57, -63, -64, -67, -71 , 
-72, -86, -89, -99, and -105 

C UP-11 and -77 3.6 

G UP-59 and -76 

H UP-65 

J UP-1, -13, -49, -73, - 7 5 ,  -78, -85, 14.3 
and 100 

K UP-29, -36, -54, -66, -69, -70 l 0 , , 7  

a/ UP - U t t a r  Pradesh 



B - Pot screep ing t e r h n i q u e  

The need fo r  a  ' po t  t e c h n ~ q u e '  was appreciated t o  enab le  hand l i ng  
l a r g e  number o f  ge rmp la~m access:ons round t h e  year and f o r  use In i n h e r i  
tance s t u d i e s  We p l a n  t o  use the  technique t o  supplement f i e l d  screen- 
i n g  E f f o r t s  were t h e r e f o r e  made t o  deve lop such a  t e c h n ~ q u e  f o r  w i l t  ' 
f e s n s t a n r e  screen1 ng 

The f o l l o w l n q  s teps were found s u i t a b l e  f o r  a ' p o t  screen ing 
technvque '  : 

( a )  A l f  is01 ( n o n - a u t o r l a ~ e d )  1s f i l l e d  i n  l a r g e  ( 3 5  cm) ea r then  
po ts .  

( b )  Fkaarska vdlAv l s  mu1 t i p 1  l e d  on sand-pigeonpea f l o u r  (9 :1 )  
med~um (SPM) f o r  15 days 

b 

( c )  Fungus on SpM 1200 g )  and autoc laued plgeonpea stem b l t s  
(200 g )  a r e  mixed w i t h  top  15  crn of s o i l  i n  p o t s .  

( d )  A suscept l b l e  c u l t l v a r  ( ICP-6997) i s  raised (about  50 
seeds) I n  each p o t .  A l l  p l a n t s  w ~ l t i n g  w i t h l n g  60 days 
a r e  chopped and inco rpo ra ted  i n  t h e  same p o t .  

( e l  Step ' C '  - s . r e p e a t e d  once 

( f )  Step I D '  1s repeated t w i c e  

By these s teps we get over 90 pefcent  w l l  t  I n  most o f  t h e  po ts .  
Th is  way we have developed 1000 such po ts  

Seven hundred and twenty  germplasm access ions were screened i n  
s i c k  p o t s  About 30 seeds o f  each access ion were p l a n t e d  i n  each p o t .  
TO monitor t h e  s1ckness i n  each p o t ,  about 10 seeds o f  w i l t  s u s c e p t i b l e  
1 i ne  ICP-6997 were p l a n t e d  1~ a  row I n  t h e  center  of each p o t  The w l l t  
i nc idence  I n  s u s c e p t i b l e  check and a l s o  t h e  germplasm access ion was 
recorded a f t e r  60 days The r e s u l t s  a f e  presented i n  APPENDIX X X I I  The 
w i l t  i n c l d e n r e  i n  t h e  s u s c e p t i b l e  check 1 l n e  ICP-6997 v a r i e d  f rom 50 t o  
100%. I n  t h e  germplasm access1ons t h e  w l l  t i n c i d e n r e  ranged from 0  t o  
100% Only t h r e e  germplasm acresslons,  ICP-974 ( 9  9%),  ICP-976 ( 0  0%) 
and ICP-995 ( 0  0 % )  showed low w ~ l t  w h i l e  t h e  s u s r e p t t b l e  check 1CP-6997 
I n  t h e  same po ts  showed 7 5  0% t o  100 0% w i l t  



C.  Adopt ion  of  'Sand c u l  t u r e '  techn* - 

Dur ing  1975-76, we developed a  'water  c u l t u r e '  techn ique (see Pu lse  
Patho logy  (Pigeonpea) Annual Report, 1976-77) f o r  use i n  1  abo ra to ry  screen- 
i n g s .  However, t h i s  techn ique d i d  n o t  work s a t i s f a c t o r i l y .  There fore ,  
a t t emp ts  were made t o  evo lve  an e f f i c i e n t  techn ique f o r  use i n  green-house 
screen ing.  The 'sand c u l  t u r e '  technique was adapted by which we g e t  above 
95.0% w i l t  on w i l t  suscep t i b le  1  ine,  ICP-6997, w i t h i n  a  month 's p e r i o d ,  
A l f i s o l  and V e r t i s o l  , inst .ead of sand, gave 93.3% and 80.0% w i l t ,  
r e s p e c t i v e l y  (Tab le  31 ) 

The s teps  i n v o l v e d  i n  t he  'sand c u l t u r e '  techn ique a r e  g i ven  below: 

1 .  Pusariwn udwn i s o l a t e  ' A '  i s  used. 

2.  Inoculum i s  mu1 t i p l i e d  i n  f l a s k s  c o n t a i n i n g  po ta to -dex t rose  
b r o t h  f o r .  10  days i n  a  shaker. 

3. Inoculum f rom 4 f l a s k s  i s  f i l t e r e d  th rough Whatman No.42 f i l t e r  
paper and washed w i t h  s t e r i l i z e d  d i s t i l l e d  water tw i ce ,  

4 .  The coq ten t  (myce l l ium + c o n i d i a )  f rom a f i l t e r  paper i s  c o l l e c -  
t e d  w i t h  100 ml o f  s t e r i l i z e d  d i s t i l l e d  water  and blended i n t e r -  
mi t t e n t l y  w i t h  Waring blendor f o r  1-2 minutes .  

5 .  Roots o f  seven t o  10-day o l d  seed l ings ,  r a i s e d  i n  au toc laved 
r i v e r b e d  sand i n  po ly thene bags, a r e  dipped i n  t b e  inoculum 
f o r  10  minutes  and t , ransplanted i n t o  a  p o t  c o n t a i n i n g  auto-  
c l aved  sand. 

6. F i n a l  o b s e r v a t ~ o n  1s taken one month a f t e ~  i n o c u l a t i o n  

a/  Table  31. I n f l u e n c e  of  s o i l  t ype on the_ inc ldence o f  F u q a ~ i w n  ~ 1 7 t -  

NO .of7ants t e s t e d  % w i l t  % w i l t  
type Test-lP T e s t - 2  f e s t - 1  Test -2  (avg o f  2 t e s t s )  

V e r t i  s o l  15 1 5  93 3  66.7 80.0  

A1 f i s o l  15 15 93.3 93 - 3  93.3 

Sand 15 15 100 0 93 3  96 7 

a/ Seed1 i ngs  grown i n  autoc laved sand were i n o c u l a t e d  by d i p p i n g  r o o t s  - 
i n  inocu lum and then  t ransp lan ted  i n  aut.oclaved s o i  l l s a n d .  



PROJECT: PP-PATH 2(78) : STUDIES ON STERILITY MOSAIC OF PIGEONPEA 

1, Reports o f  severe  occur rence o f  s t e r l l  i ty mqsaic from seve ra l  
p i  geonpea produc l  ng areas were r e c e l  ved 

2. Transmission through dodder and g r a f t  cou ld  n o t  be r e l i e d  be- 
cause of  t h e  problem o f  w i t h  t h e  m i t e  v e c t o r .  

3. Hopes o f  t ransmlssaon o f  t h e  causal  agent th rough sap i n o c u l a -  
t ~ o n  have b r igh tened .  A d d i t ~ o n  o f  P o l y c l a r  AT a t  t h e  t ime  o f  

' e x t r a c t i o n  seems t o  he lp .  

4 ,  The e f f ~ c i e n c y  o f  t ransmiss ion  o f  t he  causal  agent o f  s t e r i l i t y  
mosaic ~ n c r e a s e d  WI t h  t h e  Inc rease  i n  t h e  number o f  m i t e s .  Wi th  
20 m i tes ,  60% transmission was o b t a ~ n e d .  The m i t e s  were a b l e  t o  
a c q u j r e  t h e  causal  agent w i t h ~ n  5 minutes .  

5 .  The n o n - v i r u l  i f e r o u s  ma t e  co lony  i s o l a t e d  was found t o  t r a n s m i t  
s t e r i l i t y  mosaic i n d i c a t i n g  i t  i s  same as A c e ~ i a  cajani ,  

6. Several  c o l l e c t i o n s  o f  AtyZosia scarabaeoides were found t o  be 
suscept ~ b l e  t o  s t e r i l i t y  mosaic and a l s o  supported m i t e  mu1 t i p 1  i- 
c a t i o n .  

7 ,  Cons iderab le  progress was made i n   sola at ion and c h a r a c t e r i s a t i o n  
o f  t h e  causal  agent o f  s t e r i l ~ t y  mosaic. 

8  I n  two months pe r iod ,  t h e  sterility mosaic was found t o  spread 
up t o  a  d l s t a n c e  of  35 m d u r i n g  June t o  August months f rom t h e  
source o f  anoculum 

9 .  I n o c u l a t ~ o n s  i n  seed l i ng  and mid-vegeta t ive  stages r e s u l t e d  i n  
100% i n f e c t ~ o n  I n  s u s c e p t i b l e  BDN-I ; I n  t o l e r a n t  ICP-2376 i t  
was 93 8  and 94.62%, r e s p e c t i v e l y "  I n  m i l d  mosaic NPWR-15 t h e  
i n f e c t ~ o n  was very  low even an seed l i ng  i n o c u l a t i o n .  

I n  BDN-1, i n o c u l a t i o n  i n  seed7 l n g  stage r ~ u l  t e d  i n  58.81% 
decrease an y l e l d  Inoculation i n  m ld -vege ta t i ve  s tage and 
l a t e r  d ~ d  n o t  cause any decrease i n  yae ld ;  r a t h e r  i t  increased 
s l i g h t l y  I n  t h e  t o l e r a n t  ICP-2376, i n o c u l a t i o n  a t  a l l  s tages 
r e s u l t e d  in s i g n i f ~ c a n t  i nc rease  i n  y i e l d .  It was as h i g h  as 
88.02% when i n o c u l a t e d  i n  seedl i n g  stage. The r e s u l t s  i n  m i l d  
mosaic NPWR-15 were not. r e l i a b l e  as t h e  pe rcen t  i n f e c t i o n  was 
low. 

11 . The number o f  secondary and t e r t i a r y  branches i nc reased  i n  
i n o c u l a t e d  p l a n t s  . 



12. No ma jo r  morpho log i ca l  and ana tomica l  d i f f e r e n c e s  between 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 observed. However, t h e  t a n n i n  
l a y e r  i n  t h e  r e s i s t a n t  l i n e  appears t o  be c o m p a r a t i v e l y  t h i c k e r  
than  i n  t h e  s u s c e p t i b l e  l i n e .  I t  appears t h a t  t h e  changes 
b r o u g h t  o u t  i n  t h e  hos t  as a  r e s u l t  o f  s t e r i l i t y  mosaic i n f e c t i o n  
a r e  p l a y i n g  m a j o r  r o l e  i n  t h e  m u l t i p l i c a t i o n  o f  m i t e s .  

13 .  A l a r g e  amount of  b reed ing  m a t e r i a l  and germplasm was screened i n  
6 .0  ha p l o t  under l ~ n f e c t o r  r o w 1  system. 

14.  I n  4  g e n e r a t i o n s  o f  r i g o r o u s  sc reen ing  and s e l e c t i o n ,  29 o u t  o f  
30 s i n g l e  p l a n t  p rogen ies  o f  4  germplasm l i n e s  s e l e c t e d  i n  
1975-76 showed un i fo rm r e s i s t a n c e .  

15.  A t o t a l  o f  2092 s i n g l e  p l a n t  p rogen ies  o f  r e s i s t a n t  p l a n t s  s e l e c -  
t e d  f r o m  germplasm d u r j n g  1976-77 and 1977-78 were screened and 
931 o f  them were found t o  show u n i f o r m  r e s i s t a n c e .  

16.  Severa l  F1 and F  m a t e r ~ a l s  i n v o l v i n g  r e s i s t a n t  and s u s c e p t i b l e  
p a r e n t s  were s c d e n e d  i n  o r d e r  t o  h e l p  t h e  breeders  i n  under -  
s t a n d i n g  t h e  n a t u r e  o f  r e s i s t a n c e .  

17.  A t o t a l  o f  781 F3 progen ies  f rom 11 c rosses  were screened; 4 
p r o g e n i e s  were s e l e c t e d  f o r  y i e l d  t r i a l  and s i n g l e  p l a n t  s e l e c -  
t i o n s  were made f rom 52 p romis ing  p r o g e n i e s .  

18 .  Out o f  a  t o t a l  of  346 F p rogen ies  screened, two p rogen ies  were 
i e l e c t e d  f o r  y i e l d  t r ~ a ?  and s i n g l e  p l a n t  s e l e c t i o n s  were made 
f r o m  39 p r o m i s i n g  progenies. 

19.  Out  o f  841 F5 p rogen ies  screened, f l u e  were s e l e c t e d  f o r  y l e l d  
t r i a l  and s ~ n g l e  p l a n t  s e l e c t ~ o n s  were made f r o m  66 p r o m i s i n g  
progen ies . .  

20. Out o f  172 advanced germplasm and breed 1 ng m a t e r i a l  s screened, 
two germplasm l i n e s  were s e l e c t e d  f o r  y l e l d  t r i a l  and s i n g l e  
p l a n t  s e l e c t i o n s  were made ffom two more. 

21. Ou t  o f  174 advanced t r i p l e  c r o s s  p rogen ies  screened, f o u r  were 
s e l e c t e d  f o r  y i e l d  t r  l a1  and s ing le  p l a n t  s e l e c t ~ o n s  were made 
f r o m  37 p r o m i s i n g  progen ies  

22. Out o f  227, F3, F4, and F5 t f l p l e  c r o s s  p rogen ies  screened, f o r  
t h e  f i r s t  t ime ,  4 p rogen ies  showing l o w  d i s e a s e  i n c i d e n c e  were 
s e l e c t e d  f o r  y s e l d  t r i a l  and s ~ n g l e  p l a n t  s e l e c t i o n s  were made 
f r o m  13 progen?es 

23. A t o t a l  of  442 F4 p rogen ies  f rom g e n e r a t ~ o n  t e s t s  were screened 
f o r  t h e  f i r s t  t i m e  and s i n g l e  p l a n t  s e l e c t i o n s  were made f rom 
17 p r o m i s i n g  progena es 



24. A t o t a l  of 331 F4 t r i p l e  c r o s s  progeny b u l k s  were screened f o r  
t h e  f i r s t  t i m e  and s i n g l e  p l a n t  s e l e c t i o n s  were made f r o m  10 
p r o m i s i n g  p rogen ies .  

2 5 .  A l l  t h e  s i x  'male s t e r i l e s  t e s t e d  were found  h i g h l y  s u s c e p t i b l e .  

26 .  O f  t h e  58 ACT m a t e r i a l s  t e s t e d  drily 1234 and NPWR-15 showed l o w  
i n f e c t i o n .  Hy-2 showed u n i f o r m  r i n g s p o t  symptom. 

27. None o f  t h e  s i x  m a t e r i a l s  s e n t  by Dr .  B. Baldev o f  ' IARI ,  New D e l h i  
was found p romis ing .  

28. A l l  t h e  12 r e s i s t a n t  l i n e s  i n c l u d *  i~ t h e  S t e r i l i t y  Mosaic  
N a t i o n a l  U n i f o r m  T r i a l  developed severe . i n f e c t i o n  at" Dhol i , 
B i  h a r .  

29, Of t h e  13 Phy toph thora  b l i g h t  p r o m i s i n g  l i n e s  t e s t e d  ICP-6974-PO 
and ICP-2376 showed promise a g a i n s t  s t e r i l i t y  mosaic .  

30. O f  t h e  39 l i n e s  i n  t h e  W i l t  N a t i o n a l  U n i f o r m  T r i a l ,  f i v e  l i n e s  
were found  r e s i s t a n t  t o  s t e r i l i t y  mosaic a l s o .  

I I . INTRODUCT SON 

ICRISAT surveys and r e p o r t s  f r o m  o t h e r  p laces  r e v e a l e d  t h a t  s t e r i l i t y  
mosaic has become a  s e r i o u s  p rob lem i n  severa l  pigeonpea p r o d u c i n g  a reas .  
I t  has r e s u l t e d  i n  more r e q u e s t s  f o r  seed o f  r e s i s t a n t  m a t e r i a l s  f r o m  
ICRISAT. S t a r t i n g  o f  l a r g e  s c a l e  sc reen ing  and r e s i s t a n c e  b r e e d i n g  program 
a t  ICRISAT proved  t o  be a  r i g h t  d e c i s i o n .  The work s t a r t e d  g i v i n g  good 
m a t e r i a l s  when t h e y  a r e  most needed. A  wide v a r i e t y  o f  r e s i s t a n t  m a t e r i a l s  
i s  a v a i l a b l e .  

The m a j o r  a c t i  v~ t y  d u r i n g  t h e  y e a r  has been t h e  l a r g e  s c a l e  screen-  
I ng o f  germplasm and b reed ing  m a t e r i a l  s  and i d e n t i f i c a t i o n  o f  t h e  causal  
agent  i n v o l v e d  i n  s t e r i l i t y  mosaic*  Work on e s t i m a t i o n  o f  y i e l d  l o s s e s  and 
m u l t i l o c a t i o n  t e s t i n g  o f  t h e  r e s i s t a n t  m a t e r i a l s  was con t inued .  

1 I I. ETIOLOGY AND EPIDEMIOLOGY 

A .  Transmiss ion  

E f f o r t s  t o  t r a n s m i t  t h e  causa l  agen t  o f  s t e r i l l ' t y  mosaic th rough  
means o t h e r  than  e r i o p h y i d  m l t e  con t inued .  Anatomical  s t u d i e s  conducted by  
M r .  S  S ,  B issen  o f  ICRISAT r e v e a l e d  presence o f  a  l a y e r  o f  t a n n i n  on t h e  
l e a f  s u r f a c e  i n  pigeonpea S ince  t a n n i n s  a r e  known t o  be t h e  s t r o n g  i n h i -  
b i  t o r s  o f  p l a n t  v i r u s e s ,  i t  was t h o u g h t  t h a t  t h e  f a i l u r e  o f  mechanical 
t r a n s m i s s i o n  may be due t o  i n t e r f e r e n c e  by t a n n i n s .  Emphasis was p l a c e d  on  
use o f  t a n n i n  b i n d e r s  i n  t h e  e x t r a c t i o n  media. 



1. G r a f t  

I n  t h e  e a r l  i e r  years  t ransmiss ion  through wedge g r a f t i n g  f a i l e d  
p robab ly  because of  the  f a i l u r e  o f  g r a f t  i t s e l f  Th is  y e a r  approach 
g r a f t i n g  ,was t r i e d .  The diseased p l a n t s  be fo re  g r a f t i n g  were tho rough ly  
sprayed ~ 4 t h  Karathane t o  e l i m i n a t e  the  m~  t e s .  A f t e r  3 0  days, 1  o u t  o f  
10 p l a n t s  g r a f t e d ,  showed symptoms. 

The leaves from in fec ted  p l a n t s  when observed showed no m i t e s .  
The p l a n t s  were k e p t  f o r  f u r t h e r  observat ion .  When observed t h r e e  months 
l a t e r  2 more p l a n t s  showed symptoms. But  t h e  leaves o f  a l l  t h e  t h r e e  
p l a n t s  a l s o  showed m i t e  c o l o n ~ s a t i o n  l e a d i n g  t o  t h e  s u s p ~ c i o n  t h a t  t he  
m i t e  con tam ina t i on  has occu r red  Hence, t he  r e s u l t s  can n o t  b.4 cons idered 
r e l i a b l e . .  

2. Dodder 

The usual  procedure o f  c o l o n i s i n g  dodder on the  diseased p l a n t s  
f i r s t  and then connect ing  i t  w i t h  the heal t h y  p l a n t s  r e s u l t e d  i n  develop- 
m e n t o f  i n f e c t i o n  i n  3 o u t o f  10 p l a n t s  c o l o n i s e d w i t h i n 4 0 d a y s  Even 
though t h e  d iseased p l a n t s  were thorough ly  drenched w i t h  Karathane b e f o r e  
i n f e s t a t i o n ,  m i t e s  re-appeared on them, aga in ' l ead ing  t o  t he  s u s p i c i o n  o f  
contaminat ion .  To a v o i d  t h i s  problem, dodder f rom diseased p l a n t s  were 
t r e a t e d  w i t h  2% p a r a f i n  o i l  w i t h  l i t t l e  l i q u ~ d  soap f o r  5 minutes.  The 
dodder then was washed thorough ly  i n  water w i t h  l a q u i d  soap t o  remove t h e  
excess p a r a f i n  o i l .  It was co lon i sed  on s u s c e p t i b l e  pigeonpea t o  see 
whether if any causal  agent  p resen t  i n  t h e  dodder g e t  t r a n s m i t t e d  t o  them. 
The p l a n t s  were k e p t  under o b s e r v a t ~ o n  f o r  3 months. No symptoms c o u l d  
be seen even though the  dodder co lon l sed  on them e x t e n s i v e l y .  

3 .  Mechanical 

E f f o r t s  t o  t r a n s m ~ t  t he  disease through sap i n o c u l a t i o n  were 
con t i nued .  Leaves f rom diseased p l a n t s  and m i t e s  f rom the  i n f e c t e d  ones 
were used as inocu7um source. Emphasis was p laced on the  use o f  t a n n i n  
b inde rs  i n  t he  e x t r a c t i o n  medium, 

( a )  From hos t  t l s s u e  

Young leaves f rom diseased p l a n t s  w i t h  c l e a r  symptoms were 
ground i n  0.1MKP04 b u f f e r  H 7.0 w i t h  0  02M, 2-mercaptoethanol and Poly- 
c l a r  AT us ing  p e s t l e  and mgr tar  i n  co ld .  The c o n c e n t r a t i o n  o f  P o l y c l a r  
AT used was 50% o f  the  we ight  o f  l e a f  t i s s u e ,  I n o c u l a t i o n s  were made by 
r u b b i n g  the  j u i c e  on t h e  carborundum dusted p r imary  leaves and then the  
leaves were washed w l t h  t a p  water .  F a i n t  c i r c u l a r  c h l o r o t i c  l e s ~ o n s  o f  
about 2-3 mm i n  d iameter appeared on t h e  i n o c u l a t e d  p r imary  leaves with- 
i n  7 days a f t e r  i n o c u l a t l o n .  The trifoliate leaves a l s o  showed symptoms 
o f  s t u n t i n g ,  ma l fo rma t i on  and f a i n t  mo t t l e .  The p l a n t s  a r e  be ing observed 
f u r t h e r  and t h i s  needs t o  be conf i rmed. 



( b )  From m i t e  vec to r  

Several i n d i v i d u a l  m i tes  were p i cked  f rom t h e  i n f e c t e d  l e a -  
ves and p laced i n  a  drop o f  c o l d  0.1MKPO b u f f e r  pH 7.0. They were ground 
thorough ly  and the  e x t r a c t  w i t h  C e l i t e  wis used f o r  i n o c u l a t i o n .  None o f  
t he  i n o c u l a t e d  p l a n t s  developed i n f e c t i o n .  

8 -  V i rus -vec to r  re1 a t i o n s h i p  

The in f l uence  o f  a c q u i s i t i o n  access p e r i o d  and number o f  m i tes  per  
p l a n t  on the  t ransmiss ion of  t he  causal agent o f  s t e r i l i t y  mosaic was 
s t u d i e d .  

1  , I n f l  uence o f  number o f  m i tes  

M i tes  from s t e r i l i t y  mosaic i n f e c t e d  BDN-1 p l a n t s  were used, The 
t e s t  v a r i e t y  was a l s o  BDN-1 (19-day o l d  seed l ings) .  The number o f  m i tes  
per  p l a n t  t r i e d  were 1, 5, 10 and 20. A batch o f  p l a n t s  w i t h o u t  inocu- 
l a t i o n  were k e p t  as c o n t r o l .  The r e s u l t s  a r e  presented i n  Table 32. 

Even w i t h  one m i t e  pe r  p l a n t  40% t ransmiss ion was obta ined.  With 
5, 10 and 20 m i tes  per  p l a n t  t he  t ransmiss ion  was 60%. It shows t h a t  a  
h ighe r  number per  p l a n t  i s  needed f o r  o b t a i n i n g  100% t ransmiss ion .  

Table 32. I n f l u e n c e  on number o f  m i tes  on the  t ransmiss ion  o f  t h e  causal  
agent o f  s t e r i l i t y  mosaic 

No. o f  m i tes  pe r  No. o f  p l a n t s  No. o f  p l a n t s  Percent 
p l a n t  i n o c u l a t e d  i n f e c t e d  i n f e c t i o n  

1  5 

5 5 

10 5 

20 5 

Cont ro l  (no m i t e s )  5 

2, I n f l u e n c e  o f  a c q u i s i t i o n  access p e r i o d  

The minimum a c q u i s i t i o n  access p e r i o d  needed by the  e r i o p h y i d  
m i t e  t o  acqu i re  t h e  causal  agent o f  s t e r i l i t y  mosaic was s t u d i e d  us ing  
t h e  heal t h y  m i t e  co lony.  Detatched young leaves f rom i n f e c t e d  p l a n t ,  
thorough ly  sprayed 15 days e a r l  i e r  w i t h  Karathane t o  comple te ly  e l  i m i -  
na te  t h e  mates, were used f o r  m i t e  feed ing.  The leaves be fo re  use were 



examined under s t e r e o  b i n o c u l a r  microscope t o  make su re  t h a t  t h e r e  were 
no m i t e s .  One crn2 d i s c s  f l o a t e d  i n  water  were used f o r  f eed ing .  The 
a c q u i s i t i o n  access p e r i o d s  t r i e d  were; 5 min., 30 min., 1  h r . ,  2 h r . ,  
4 h r . ,  and 6 h r .  T e s t  seed l i ngs  used were o f  BDN-1 (11-day o l d ) .  The 
number m i t e s  used p e r  s e e d l i n g  was 10. The r e s u l t s  a r e  presented i n  
Tab le  33. 

The r e s u l t s  were e r r a t i c  b u t  i t  i s  i n ' t e r e s t i n g  t o  n o t e  t h a t  
t r a n s m i s s i o n  c o u l d  be ob ta ined  w i t h  5 m i  n. a c q u i s i t i o n  access p e r i o d .  
Lack o f  t ransmiss ion  w i t h  l o n g e r  a c q u i s i t i o n  access pe r iods  c o u l d  be due 
t o  r e s i d u a l  Karathane l e f t  on t h e  diseased l e a f  used f o r  a c q u i s i t i o n  
access.  A t  t h e  t ime  o f  t r a n s f e r  i t  was observed t h a t  t h e  m i t e s  became 
i n a c t i v e  i n  case o f  l o n g e r  a c q u i s i t i o n  access p e r i o d s .  

Tab le  33. I n f l u e n c e  o f  a c q u i s i t i o n  access p e r i o d  on t ransmiss ion  o f  
pigeonpea S t e r i  1  i t y  mosaic by Aceria c a j a n i .  

A c q u i s i t i o n  access No. o f  seed l ings No, o f  seed l i ngs  Percent  
p e r i o d  i nocu l  a  t e d  i n f e c t e d  i n f e c t i o n  

5 min. 10 

30 min.  10 

1 h r .  10  

2 h r .  10 

4 hr.  10 

6 h r .  10 

C. Maintenance o f  n o n - v i r u l  i f e r o u s  m i t e  co lony  

The m i t e  co lony  i s o l a t e d  f rom h e a l t h y  BDN-1 p l a n t  d u r i n g  1977-78 
and proved t o  be n o n - v i r u l  i f e r o u s  i s  s u c c e s s f u l l y  main ta ined.  The c o l o -  
ny i s  ma in ta ined  by repeated t r a n s f e r s  on t o  young s e e d l i n  s  o f  BDN-I 1 i n  an Incuba to r ,  w i t h  f l o u r e s c e n t  1 i g h t s ,  ma in ta ined  a t  30 C. 

It was found e s s e n t i a l  t o  prove whether these m i t e s  a r e  vec to rs  o f  
t h e  causa l  agent  o r  n o t  be fo re  they a re  used i n  f u r t h e r  s  ud ies .  For  1 t h i s  purpose i n d i v i d u a l  m i t e s  were t r a n s f e r r e d  on t o  1  cm diseased l e a f  
d i s c s ,  f r e e  from m i tes ,  and f l o a t e d  i n  w a t e r .  The m i t e s  were a l l owed  t o  
feed f o r  6 h r .  and then  t r a n s f e r r e d  on to. h e a l t h y  seed l i ngs  o f  BDN-1 i n  
batches of  10 pe r  p l a n t ,  W i t h i n  3 weeks 4 o u t  o f  6 i n o c u l a t e d  seed l i ngs  
developed c l e a r  symptoms of  s t e r i l i t y  mosaic. T h i s  i n d i c a t e s  t h e  m i t e  
i n  t h e  heal  t h y  co lony  be ing  main ta ined i s  t h e  v e c t o r  o f  s t e r i l i t y  mosaic 



S i m i l a r  r e s u l t s  were o b t a i n e d  i n  repea ted  exper iments .  

The successful  and con t i nuous  maintenance of  t h e  n o n - v i r u l  i f e r o u s  
m i t e  co lony  on t h e  s u s c e p t i b l e  v a r i e t y  w i t h o u t  symptoms o f  s t e r i l i t y  
mosaic c o n c l u s i v e l y  negates t h e  poss i  b i l  i ty o f  m i t e  toxaemia b e i n g  t h e  
cause o f  s t e r i l i t y  mosaic. 

D.  Host  range 

The r o l e  o f  Atylosia spp. i n  t h e  e p i p h y t o l o g y  o f  pigeonpea s t e r i -  
1 i t y  mosaic was f u r t h e r  i n v e s t i g a t e d .  I n  t h e  h o s t  range s tudy  some o f  
t h e  Atyzosia spp. were i n o c u l a t e d  l a s t  y e a r  b u t  t h e  r e s u l t s  were n o t  
c l e a r  because o f  severe i r o n  d e f i c i e n c y  symptoms i n  t h e  p l a n t s .  T h i s  
y e a r  a g a i n  seven of  t h e  AtyZosia spp. and one spec ies  o f  Rhyncosia were 
i n o c u l a t e d  w i t h  s t e r i l i t y  mosaic t o  see t h e i r  s u s c e p t i b i l i t y  t o  t h e  
v i r u s  and a l s o  v e c t o r .  The r e s u l t s  a r e  presented i n  Tab le  34. 

The c o l l e c t i o n s  o f  A. scarabaeoides, A. pkztycarpa and A.  cajani- 
fo l ia  o n l y  were found s u s c e p t i b l e .  The c o l l e c t i o n s  of  o t h e r  spec ies  
screened d i d  n o t  show symptoms. The t h r e e  s u s c e p t i b l e  spec ies  were 
observed f o r  m i t e  c o l o n i s a t i o n .  A. scarabaeoides and A.  cajanifozia 
showed t h e  presence o f  m i t e s .  The m i t e  number was compara t i ve l y  more on 
A .  ca jani fo l ia .  

Since among t h e  w i l d  species,  A.  scarabaeoides i s  more comnonly 
p r e s e n t  i n  pigeonpea growing areas,  i t  i s  expected t o  p l a y  a  major  r o l e  
i n  ha rbour ing  t h e  causal  agent  and t h e  m i t e  v e c t o r  d u r i n g  t h e  o f f - season .  
To g e t  more i n f o r m a t i o n  on t h i s ,  a l l  t h e  c o l l e c t i o n s  o f  A.  scaraheoides 
a v a i l a b l e  i n  t h e  Genet ics  Resources U n i t  of  ICRISAT were i n o c u l a t e d  and 
observed f o r  s t e r i l i t y  mosaic r e a c t i o n  and m i t e  c o l o n i s a t i o n .  The 
r e s u l t s  a r e  presented in Tab le  35. 

Tab le  34.React ion o f  Atylosia spp. and Rhyncosia minima t o  s t e r i l i t y  
mosaic 

Species T o t a l  I n f e c t e d  
p l a n t s  p l a n t s  

A. aZbicans (JM-2337) 9  0  
A.  scarabaeoides (JM-1818; IC-7467) 8  3  
A .  pktycarpa (LJR C o l l  . )  9 2  
A. Zineata ( IC-7225) 3 0 
A.  cajani fo l ia  (JM-2739) 8 8 
A. voZubilis (JM-1984) 6 0 
A. sericea ( IC-7470) 6 0 
R. minima 4 0 



The r e a c t i o n  t o  t h e  c o l l e c t i o n s  t o  t h e  disease va r ied .  Most o f  t h e  
c o l l e c t i o n s  d i d  n o t  develop 100% i n f e c t i o n  i n d i c a t i n g  he te rogene i t y  i n  
t h e  c o l l e c t i o n s .  The suscep t ib le  c o l l e c t i o n s  were checked f o r  m i t e  c o l o -  
n i s a t i o n .  Most o f  them showed presence o f  m i te ,  b u t  t h e  number was ve ry  
1 ow. 

Some of  t h e  c o l l e c t i o n s  A .  scarabaeoides p lan ted  i n  t h e  Pu lse Ento- 
mology area,  c l o s e  t o  t h e  s t e r i l i t y  mosaic a f f e c t e d  pigeonpeas, a l s o  show- 
ed symptoms of  m o t t l i n g  and c o l o n i s a t i o n  w i t h  e r i o p h y i d  m i t e s .  Back i n o -  
c u l a t i o n s  from A .  scarabaeoides t o  pigeonpea a re  i n  progress.  

E.  P u r i f i c a t i o n  

The work on t h e  i s o l a t i o n  and c h a r a c t e r i s a t i o n  o f  t h e  causal agent 
i s  i n  progress.  We have g o t  some p o s i t i v e  leads d u r i n g  t h e  yea r .  

F. Disease spread 

The e x t e n t  of spread of  s t e r i l i t y  mosaic under f i e l d  c o n d i t i o n s  was 
s tud ied .  On June 30, 1978, one p o t  c o n t a i n i n g  s t e r i l i t y  mosaic i n f e c t e d  
p l a n t s  w i t h  M t e s  was kep t  on western end o f  each o f  t h e  16 rows o f  BDN-1 
p l a n t e d  i n  east-west d i r e c t i o n  on 23rd June 1978. A f t e r  38 days, t he  
number o f  p l a n t s  showing i n f e c t i o n  a t  d i f f e r e n t  d is tances f rom t h e  po ts  
were counted i n  a l l  t h e  16 rows. The r e s u l t s  a re  presented i n  Table 36. 
I n f e c t e d  p l a n t s  were observed o n l y  up t o  a  d i s tance  o f  35 m. The i n f e c -  
t e d  p l a n t s  were npre  towards t h e  source o f  inoculum and t h e  number g ra -  
d u a l l y  decreased w i t h  t h e  increase i n  the  d i s tance .  The f requency o f  rows 
w i t h  i n f e c t e d  p l a n t s  a l s o  decreased w i t h  increase i n  t h e  d i s tance  f rom 
i nocul um source. 

Tab le  35.Reaction o f  d i f f e r e n t  c o l l e c t i o n s  o f  A.  scarabaeoides t o  
s t e r i l i t y  mosaic 

S.No. C o l l e c t i o n N o .  Tot,al p l a n t s  I n f e c t e d  
p l a n t s  

LJR C o l l  
EC-1212341 
EC-1212344 
JM-2958 
RJW C o l l .  
JM-1965 
JM-1967 
EC-1212342 
Hayatnagar Col 1 . 
EC-121206 
ICRISAT S i t e  c o l l  . 
JM-2323 

Contd. 



5 No. C o l l e c t i o n  No. To ta l  p l a n t s  I n f ec ted  
p l a n t s  

13. JM-2289 5  0  
14. EC-12107 6  1  
15. JM-1988 7 - 
16. JM-2865 6  2  
17. JM-2939 8  7  
18. J M- 2881 8 7 
19. ANM-557 6  2  

Tab1 e  36.Spread o f  s t e r i l i t y  mosaic o f  pigeonpea under f i e l d  cond i t i ons  

No. o f  i n f e c t e d  p l a n t s  a t  d is tances from i n f e c t i o n  source a/ 
5 m. 10 m. 15 m. 20 m. 25 m. 30 m. 35 m .  40 m. 

16 3  2 1  0  0  0  0  0  ...................................................................... 
Rows w i t h  15 14 9  10 4  3 5  0  
i n f e c t e d  
p l a n t s  
To ta l  i n -  55 3 5  14 12 5  5 5  0  
fec ted  p l a n t s  
a/ The number o f  p l a n t s  g iven i n  the  t a b l e  represen t  counts i n  5  meter - 

leng ths .  



G. E f f f e c t  o f  B a v i s t i n  on symptom express ion 

There a r e  r e c e n t  r e p o r t s  i n d i c a t i n g  t h a t  drenching w i t h  B a v i s t i n  
has r e s u l t e d  i n  b o t h  symptom r e d u c t i o n  and i n h i b i t i o n  o f  RNA-synthesis 
i n  some p l a n t  v i r u s e s ,  The e f f e c t  of B a v i s t i n  on s t e r ~ l i t y  mosaic was 
s t u d i e d  mh in l y  t o  g e t  some in format ion on the  na tu re  o f  t h e  causal agent.  
The exper iment was c a r r l e d  o u t  i n  pots .  The concentrataon o f  B a v i s t i n  
used was 0.5%. The dose was 500 ml .  per 8 "  p o t  w i t h  5  seed l ings.  I t  
was a p p l i e d  a t  3  stages;  5  days before  i n o c u l a t i o n ,  a t  t he  t ime  o f  i n o -  
c u l a t i o n  and 5 days a f t e r  i n o c u l a t i o n .  S u r p r i s i n g l y  t h e  t r e a t e d  p l a n t s  
showed more severe symptoms than the c o n t r o l s .  The exper iment needs 
t o  be repa ted  before drawing conc lus ions.  

I V .  ESTIMTION OF LOSSES 

S tud ies  on t h e  e s t i m a t i o n  o f  losses i n  pigeonpea due t o  s t e r i l i t y  
mosaic were cont inued.  A f i e l d  t r i a l  w i t h  3  c u l t i v a r s  rep resen t ing  one 
each o f  s u s c e p t i b l e  (BDN-I), r i n g  spot  ( t o l e r a n t  - ICP-2376) and m i l d  
mosaic ( l e s s  s u s c e p t i b l e  - NPWR-15) types was conducted. I n o c u l a t i o n s  
were c a r r i e d  o u t  a t  4 d i f f e r e n t  growth st.ages (i) seed1 i n g  (35 days),  
(ii) mid-vege ta t i ve  .(62 days),  (iii) p r e - f l o w e r i n g  (111 days),  and ( i v )  
pos t-f 1  ower i  ng ( 148 days ) . 

The exper iment was l a i d  o u t  i n  such a  way t h a t  t he  b locks  t o  be 
i n o c u l a t e d  a t  d i f f e r e n t  stages were i s o l a t e d  f rom each o t h e r  by a t  l e a s t  
50 m. These p l o t s  were separated by a  mixed crop o f  maize and r e s i s t a n t  
pigeonpea (HY-3C). Each b lock  cons i s ted  o f  12 p l o t s  o f  75 m2 ( 3  c u l t i -  
vars x 4 r e p l i c a t i o n s ) ,  Randomized b lock  design was f o l l o w e d  i n  each 
b lock .  Pfgeonpea was p l a n t e d  i n  broad beds a t  150 x 30 cm spacing.  I n  
between two rows of  pigeonpea the re  were 2 rows malze.  

The four  stages se lec ted  app l i ed  o n l y  t o  BDN-1 and ICP-2376 and 
n o t  t o  NPWR-15 which 1s a  l a t e  c u l  t i v a r  Separate i n o c u l a t i o n s  f o r  1 t 
were n o t  p o s s i b l e  because o f  t he  contaminat ion problem. I n o c u l a t i o n s  
a t  each stage were c a r r i e d  o u t  on the  top  f i v e  leaves o f  t h e  c e n t r a l  
branch By l e a f - s t a p l  i n g  technique Observat ions on i n c u b a t i o n  p e r ~ o d ,  
pe rcen t  i n f e c t i o n ,  y i e l d ,  p r imary ,  secondary and t e r t i a r y  branches, pods, 
100-seed weight  and ha rves t  index were taken. 

A. I ncuba t ion  p e r i o d  

For  each stage of  i n o c u l a t i o n ,  t h e  t ime taken f o r  symptom develop- 
ment was recorded. The r e s u l t s  are  presented 'n  Table 37 I t  v a r i e d  
w i t h  t h e  stage of i n o c u l a t i o n  bu t  t he re  was no particular t rend.  I t  
appears t h a t  t h e  weather c o n d i t i o n s  p r e v a i l i n g  a t  t h e  t ime o f  i n o c u l a t i o n  
a l s o  p layed  a  r o l e  i n  i t .  But the i ncuba t ion  p e r i o d  a t  a l l  t h e  stages 
of  i n o c u l a t i o n  was same f o r  a l l  t he  3  c u l t i v a r s .  



B. - Percent  i n f e c t i o n  

The percent  i n f e c t i o n  based on the  observat ions made a t  t h e  m a t u r i t y  
stage o f  t he  c rop  was c a l c u l a t e d ,  The r e s u l t s  a r e  presented i n  Table 38, 
The i n f e c t i o n  i n  BDN-1 and ICP-2376 was ve ry  h i g h  when i n o c u l a t e d  be fo re  
m id -vege ta t i ve  stage. I n f e c t i o n  i n  NPWR-15 was ve ry  l o w -  I n o c u l a t i o n  a t  
p re - f l ower ing  stage r e s u l t e d  i n  low i n f e c t i o n  even i n  BDN-1 and ICP-2376 
and it was n e g l i g i b l e  a f t e r  p o s t - f l o w e r i n g  stage. The low i n f e c t i o n  an 
NPWR-15 appears t o  be due t o  use o f  a  seed l o t  which had a  h i g h  l e v e l  o f  
resi 's tance. 

Table 37. E f f e c t  of age o f  pigeonpea a t  i n o c u l a t i o n  on i n c u b a t i o n  p e r i o d  
o f  s t e r i l i t y  mosaic 

Age a t  i n o c u l a t i o n  Cul t i v a r  I ncuba t ion  p e r i o d  i n  days 
I R 1  R2 R3 R4 Average 

Seed 1 i ng 
(35 days age) 

Mid-vegeta t ive  
(62 days age) 

Pre- buddi ng 
( 1  1 1 days age) 

Pos t - f l ower ing  
(148 days age) 

Cont ro l  
(No i n o c u l a t i o n )  



C. E f f e c t  on y i e l d  

The e f f e c t  on  y i e l d  was c a l c u l a t e d  on t h e  b a s i s  o f  b o t h  t o t a l  p l a n t s  
( p l o t  y i e l d )  and 1 0  i n f e c t e d  p l a n t s .  The second o b s e r v a t i o n  was t a k e n  w i t h  
t h e  i n t e n t i o n  o f  h a v i n g  a  b e t t e r  compar ison s i n c e  t h e r e  was c o n s i d e r a b l e  
v a r i a t i o n  i n  t h e  p l a n t  p o p u l a t i o n  i n  d i f f e r e n t  p l o t s ,  

1. Y i e l d  based o n  t o t a l  p l a n t s  

The y i e l d  d a t a  based on t h e  t o t a l  p l a n t s  ( i n f e c t e d  and h e a l t h y )  
i s  p r e s e n t e d  i n  T a b l e  39. Because o f  l o w  p e r c e n t  o f  i n f e c t i o n  i n  NPWR-15 
even i n  t h e  e a r l y  s t a g e s  o f  i n o c u l a t i o n ,  t h e  y i e l d  d a t a  may n o t  be r e l i -  
a b l e .  B u t  t h e  r e s u l t s  o f  ICP-2376 and BDN-1 a r e  v e r y  s u r p r i s i n g  There  
was r e d u c t i o n  i n  y i e l d  (58.81%) o n l y  i n  case o f  BDN-1 when i n o c u l a t e d  
i n  t h e  s e e d l i n g  s t a g e .  The y i e l d s  i n c r e a s e d  i n  ICP-2376 and BDN-1 when 
i n o c u l a t i o n s  were made i n  m i d - v e g e t a t i v e ,  p r e - f l o w e r i n g  and  p o s t - f l o w e r -  
i n g  s t a g e s .  The i n c r e a s e  i n  BDN-1 was m a r g i n a l  b u t  i n  ICP-2376 t h e  i n -  
c r e a s e  i n  y i e l d  was as h i g h  as 88,02% ( s e e d l i n g  s t a g e  i n o c u l a t i o n )  The 
reasons  f o r  t h i s  unexpec ted  i n c r e a s e  i n  y i e l d  m i g h t  become c l e a r  when t h e  
d a t a  on  t h e  v a r i o u s  y i e l d  components a r e  ana lysed .  

2 .  Y i e l d  based on  i n f e c t e d  p l _ a ~ t s  

The y i e l d  d a t a  based on 10  i n f e c t e d  p l a n t s  i s  p r e s e n t e d  i n  
T a b l e  40.  As i n  t h e  p r e v i o u s  case, t h e  d a t a  i n  case o f  NPWR-15 i s  n o t  
r e l i a b l e  as 1 0  i n f e c t e d  p l a n t s  were n o t  a v a i l a b l e .  So t h e  p e r c e n t  y i e l d  
l o s s  was n o t  c a l c u l a t e d  f o r  t h i s  v a r i e t y .  I n  t h i s  case a l s o  t h e  t r e n d  
was same as  i n  case o f  t o t a l  p l a n t  y i e l d s  e x c e p t  t h a t  t h e  i n c r e a s e  i n  
y i e l d  i n  BDN-1, when i n o c u l a t e d  a t  p r e - f l o w e r i n g  and p o s t - f l o w e r i n g  
s tages,  was a1 SO c o n s i d e r a b l e ,  

D. E f f e c t  on  y i e l d  components 

Data o n  t h e  number o f  p r i m a r y ,  secondary, and t e r t i a r y  branches,  
number pods, 100 seed w e i g h t  and h a r v e s t  Index were co1, lected.  These 
d a t a  were c o l l e c t e d  from t h e  10 I n f e c t e d  p l a n t s  o f  t h e  c u l t i v a r s  excep t  
NPWR-15 ( T a b l e  4 1 ) .  

1 .  P r i m a r y  branches 

T h e r e  was n o t  much e f f e c t  o f  i n o c u l a t i o n  a t  a l l  t h e  s tages  o n  
t h e  number o f  p r i m a r y  branches i n  BDN-1 and ICP-2376. I n  NPWR-15 t h e r e  
was an i n c r e a s e  i n  t h e  i n o c u l a t e d  compared t o  c o n t r o l  . 

2 .  Secondary branches 

There  was a  s i g n i f i c a n t  i n c r e a s e  i n  t h e  number o f  secondary 
branches i n  t h e  i n o c u l a t e d  p l a n t s  o f  a l l  t h e  t h r e e  c u l t i v a r s .  The ex-  
t e n t  o f  i n c r e a s e  v a r i e d  w i t h  c u l t ~ v a r .  The i n c r e a s e  i n  BDN-1 was more 
pronolcnced i n  seed1 i n g  and m i d - v e g e t a t i v e  s t a g e  ; n o c u l a t i o n s .  
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3.  T e r t i a r y  branches 

There was tremendous increase i n  the  number o f  t e r t i a r y  branches 
i n  BDN-1 when i n o c u l a t e d  ;n seed l ing  and mid-vegeta t ive  stages.  There was 
no e f f e c t  i n  p re  and pos t - f l ower ing  stage i n o c u l a t i o n s .  I n  ICP-2376 a l s o  
t h e r e  was cons ide rab le  ;ncrease i n  seed l i ng  and mid-vegeta t ive  stage i n o -  
c u l a t i o n s .  I n  NPWR-'5 t h e r e  was no marked e f f e c t .  

4 .  Pod number 

I n  BDN-1 the  number decreased when anoculated i n  seed1 i n g  and 
m ~ d - v e g e t a t i  ve stages and ~ n c r e a s e d  i n  p re  and p o s t - f l o w e r i n g  s tage i n o -  
c u l a t i o n s .  I n  ICP-2376 inoculations i n  a71 the  stages r e s u l t e d  i n  about 
2 - f o l d  i nc rease  i n  pod number I n  NPWR-15 the pod number increased.  

5. - 100-seed weight  

Data on '00 seed we4ght was a l s o  recorded t o  see i f  t h e  inocu- 
l a t i o n s  were caus lng any e f f e c t  (Table 42) There was a  s l i g h t  increase 
i n  BDN-1 and ICP-2376 In seed l ing  and mid vege ta t i ve  stage i n o c u l a t i o n s  

6. Harvest index 

The ha rves t  index i n  BDN-1 reduced d r a s t i c a l l y  i n  seed l i ng  and 
mid- e g e t a t i v e  stage i n o c u l a t i o n s  (Table 43 ) .  But i t  increased i n  p re  
and p o s t - f l o w e r i n g  stage i n o c u l a t i o n s .  I n  ICP-2376 i t  increased i n  a1 1 
t h e  stages o f  i n o c u l a t i o n  I n  NPWR-15, i t  i s  n o t  r e l i a b l e  as t h e  p l a n t  
number cons idered f o p  t h i s  observat ion  was low 

V NATURE OF RESISTANCE 

I n v e s t i g a t ~ o n z  i n t o  t h e  morphological  and anatomical d i f f e r e n c e s  
of t h e  r e s i s t a n t  and suscep t ib le  l i n e s  cont inued.  The work was c a r r i e d  
o u t  i n  c l o s e  c o l ~ a b o r a t i o n  ~ 1 t . h  Mr. S S.  Bissen o f  Pulse Phys io logy.  

A Methodology 

The f resh ,  heal t h y  l e a f  samples of d i f f e r e n t  ages o f  t he  v a r i e t y  
BDN-1 ( s u s c e p t i b l e )  and ICP-7119 ( r e s i s t a n t )  were f i x e d  i n  4% g l u t a r a l -  
dehyde prepared .n phosphate bu f fe r  of 6 n 8  pH f o r  48 h r s .  The l e a f  
samples were then washed i n  phosphate b u f f e r  tw i ce  by g i v i n g  t h e  chan- 
ges o f  15-minute i n t e r b a l s  The samples were then p o s t - f i x e d  i n  1% 
osmium t e t r a o x i d e  prepared i n  phosphate b u f f e r  o f  6.8 p H  f o r  20 
mi nu t e s  , 

The samples were then thoroughly washed i n  phosphate b u f f e r  o f  
6.8 pH and dehydrated by passing through t h e  s e r i e s  o f  100% methyl-  
c e l  l o s o l v e ,  100% ethano l ,  100% n-propanol , and 100% n- butanol  . The 



Table 41. E f f e c t  o f  s t e r i l i t y  mosaic on y i e l d  components i n  piqeonpea when i n f e c t e d  a t  d i f f e r e n t  agesu 

Age a t  
i n o c u l a t i o n  C u l t i v a r  

Seed1 i n g  

Contro l  (No 
i n o c u l a t i o n )  

Average no.of  p r i m r y  Average no.of  secondary Average no .o f  t e r t i a r y  Average no. o f  pods/ 
brancheslp lant  Average branches/plant Average brancheslp lant  Average p l a n t  Average 

R1 R2 R3 R4 R1 R2 R3 R4 R1 R2 R3 R4 R1 R2 R3 R4 

a/ Resul ts  based on 10 in fec ted  p l a n t s  o f  each c u l  t i v a r  - 



Table 42. Ef fec t  o f  s t e r i l i t y  mosaic on 100 seed weight  o f  pigeonpea 
when in fec ted  a t  d i f f e r e n t  ages 

Age a t  i r ~ o c u l a t i o n  Cul t i v a r  100 seed weight  (grams) 
R 1 R2 R 3 R4 Average 

Pos t-f 1 oweri ng BDN-1 10.4 8.80 10.2 10.20 9.90 
ICP-2376 - 9.10 8.6 8,70 8 .. 80 
NPWR-15 - 10.10 12.0 - 11 ,OO 

Cont ro l  (No BDN-1 9.5 10.60 10.5 8.60 9.80 
i n o c u l a t i o n )  ICP-2376 8.9 8.70 8.3 8.30 8.55 

NPWR-15 - - - - 

samples were then kep t  12  h r  i n  each so l ven t  by g i v i n g  two changes o f  6 h r  
i n t e r v a l .  The complete process o f  dehydrat ion was c a r r i e d  o u t  i n  c o l d  a t  
10oC. The samples were then t rans fe r red  i n t o  1 :1  m ix tu re  of n-Butanol 
and Glyco l  methacry la te  monomer mix ture  (GM4) The percentage o f  GMA was 
increased g radua l l y .  F i n a l l y  the  sample were t r a n s f e r r e d  i n t o  a pure GMA; 
f o r  a week, changing the  GMA a t  24 hrs  i n t e r v a l s .  

A f t e r  t h e  i n f i l t r a t i o n ,  the samples were t r a n s f e r r e d  i n t o  the  g e l a t i n  
ca su les  f i l l e d  w i t h  the GMA mix ture  and were kept  i n  the incubator  a t  
60 C f o r  t he  po l ymer i sa t i on .  The temperature o f  t he  incubator  was r a i s e d  
s low ly  f rom 50% t o  60°c, t o  avoid the format ion o f  a i r  bubble. 





The g e l a t i n  capsules containing the polymer ised GMA were kep t  i n  
water f o r  5-10 min, t o  d i s s o l v e  the  g e l a t i n "  The samples were then c u t  
a t  1.5 t o  2 y by g lass  k n ~ v e s .  The i n d i v i d u a l  sec t ions  were p icked by 
a f i n e  fo rcep and were arranged on a s l i d e  i n  a drop o f  water .  The 
s l i d e s  c o n t a i n i n g  the  sec t ions  were then kep t  on a h o t  p l a t e  a t  45-50°C 
fo r  spreading and d r y i n g  

The d r i e d  sec t ions  were s ta ined  w i t h  0.05% TO1 u i d i n e  b l u e  prepared 
i n  phosphate buf fer  of 6 8 pH f o r  1 min. The sec t ions  were s t a i n  d i f f e r -  
e n t i a t e d  by washing I n  water, and agaln d r i e d  on the  h o t  p l a t e ,  A f t e r  
d ry ing ,  t h e  sec t i ons  were mounted ?+I permount. Before p u t t i n g  t h e  mountant 
i t  i s  d e s i r a b l e  t o  breathe on the  sec t ions  whlch helps i n  proper d i f f e r -  
e n t i a t i o n  of t he  s t a l n  c o l o u r .  The sec t ions  were then observgd under t he  
microscope, bo th  i n  b r i g h t  1 i g h t  and phase c o n t r a s t .  

B. Resu l ts  and d i scuss ion  

The anatomical  study o f  the leaves o f  these suscep t i b le  and r e s i s -  
t a n t  v a r i e t i e s  d i d  n o t  revea l  any marked s t r u c t u r a l  d i f f e r e n c e .  

There was no t  much d i f f e r e n c e  i n  t he  c u t i c l e  th ickness,  i n  t he  
compactness o f  pa l i sade  t i s s u e  There were no c r y s t a l s  i n  t he  epidermal 
c e l l s .  There were apparent  d i f f e rences  i n  the  d e n s i t y  o f  h a i r s  on the  
lower  epidermis,  b u t  t he  scanning e l e c t r o n  microscopic s tud ies  d i d  n o t  
show any cons ide rab le  d i f f e r e n c e  i n  the h a i r  dens i t y ,  and a l s o  i n  c u t i c l e  
th ickness,  o r  p a t t e r n  o f  wax on the sur face of the  l e a f .  

The o n l y  d i f f e r e n c e  which can be concluded w ~ t h  anatomical study i s  
t he  presence o f  cont inuous 1 i ne  o f  t ann in  on the  epidermal l a y e r  o f  these 
v a r i e t i e s .  It i s  more prominent i n  ICP-7119 than BDN-1. The q u a n t i t a t i v e  
e s t i m a t i o n  i s  n o t  poss ib le  under the microscope, It w i l l  be wor thwhi le  
t o  assess t h e  t o t a l  t ann in  contents o f  the leaves o f  these v a r i e t i e s .  

It, appears t h a t  the  changes brought o u t  i n  t he  hos t  as a r e s u l t  o f  
s t e r i l i t y  m s a i c  i n f e c t i o n  probably p lay  a major r o l e  i n  t h e  niore m u l t i p -  
l i c a t i o n  o f  m i tes  i n  the  suscep t i b le  l i n e s ,  Thls hypothesis i s  supported 
by the  f a c t  t h a t  even the  hea l thy  p lan ts  of h i g h l y  suscep t i b le  pigeonpea 
do n o t  g e n e r a l l y  suppor t  m i te  mu1 t i p 1  i c a t i o n .  

V I  .. INFLUENCE OF PLANTING BATE 

The exper iment on the  e f f e c t  o f  date of p l a n t i n g  on the  inc idence 
of s t e r i l i t y  m o s a ~ c  under i n f e c t o r  row system was repeated The disease 
inc idence and m i t e  popu la t i on  i n  the i n f e c t o r  rows was very low because 
t h e  i n o c u l a t i o n s  were done i n  summer months* The disease spread was 
a l s o  ve ry  much a f fec ted as the  i n f e c t o r  rows were p lan ted  i n  t he  d i r e c -  
t i o n  o f  t he  wind Because of these twq drawbacks the  experiment was 
d iscarded a f t e r  5 months The r e s u l t s  f o r  the  f l r s t  f i v e  months a re  
presented i n  Table 44, 



The d a t a  show t h a t  b o t h  i n f e c t i o n  and m l t e  number I n  t h e  i n f e c t o r  
rows was low r e s u l t i n g  i n  v e r y  l o w  d i s e a s e  i n c i d e n c e  i n  t h e  t e s t  p l a n -  
t i n g s  The exper iment  wi  11 be r e p e a t e d  n e x t  y e a r  

Table 44. S t e r i l i t y  - mosaic i n c i d e n c e  i n  m o n t h l y  p l a n t  l n g s  o f  BDN-I under 
I n f e c t o r  row system i n  r e l a t i o n  t o  d i s e a s e  i n c i d e n c e  and m i t e  
v e c t o r  p o p u l a t ~ o n  i n  ~ n f e c t o r  rows 

Date o f  p l a n t i n g  P e r c e n t  i n c i d e n c e  P e r c e n t  ~ n f e c t  i o n  Average no o f  
a f t e r  4  weeks i n  i n f e c t o r  rows mi t e s l l e a f  

-- - 

19-07-1 978 0.26 47 05 0  00 

18-08.1978 0.00 5 6 . 7 3  0  65 

18-09-1978 6  74 85 58 0  40 

18-10-1978 0 . 1 0  52.54 0  10 

18-11-1978 0  00 24 00 0  00 

V I I .  SCREENING FOR DISEASE RESISTANCE 

A l a r g e  amount o f  b r e e d i n g  m a t e r i a l s  and germplasm was screened i n  
t h e  f i e l d .  The work was c a r r i e d  o u t  i n  v e r y  c l o s e  c o l l a b o r a t i o n  w i t h  
t h e  b reeders  The m a t e r i a l s  found  r e s i s t a n t  t o  w l l  t and Phy toph thora  
b l i g h t  were a l s o  screened t o  I d e n t i f y  l i n e s  w i t h  m u l t ~ p l e  d i s e a s e  r e s l s -  
t a n c e  

A ,  Sc reen ing  n u r s e r y  

The e n t i r e  screening was done i n  6.0 ha f i e l d  ( V e r t i s o l )  under  
" i n f e c t o r  row" system. BDN-1, a  h i g h l y  s u s c e p t i b l e  c u l t 1  var t o  s t e r i -  
l i t y  r o s a i c  b u t  r e s i s t a n t  t o  w i l t  and Phy toph thora  b l i g h t ,  was p l a n t e d  
I n  p a i r e d  rows on one r l d g e  on  A p r i l  10, 1978 a f t e r  e v e r y  10 r i d g e s  I t  
was i n o c u l a t e d  w i t h  s t e r i l i t y  mosalc  f o l l o w i n g  ' ' l e a f  s t a p l i n g :  t e c h n ~ q u e  
when t h e  seed1 i n g s  were 10-20 days o l d  Because o f  v e r y  h l g h  tempera tu res  
p r e v a i l i n g  a t  t h e  t i m e  o f  ~ n o c u l a t i o n  (abou t  4 0 ' ~ )  b o t h  i n f e c t i h  and mite 
p o p u l a t i o n  was low i n  t h e  b e g i n n i n g  o f  k h a r i f  season. Bu t  by  J u l y - A u g u s t  
t h e  infection deve loped  t o  a l m o s t  100 p e r c e n t ,  The m i t e  p o p u l a t i o n  a l s o  
inc reased  r e s u l t i n g  i n  h i g h  d l  sease development i n  t h e  n u r s e r y .  

The t e s t  m a t e r ~ a l s  were p l a n t e d  on  Ju'ne 25, 1978. BDN-1 was p l a n -  
t e d  as  s u s c e p t i b l e  check ( i n d i c a t o r  row)  af ter '  e v e r y  20 rows The p l a n t s  
n o t  showing symptoms a f t e r  one month o f  p l a n t  l n g  w e r e ' s t a p l e  i n o c u l a t e d '  
F i n a l  o b s e r v a t i o n s  were t a k e n  when t h e  c r o p  was I n  flowering and podding;  
i . e . ,  when t h e  s u s c e p t i b l e  check showed near  1Q0 p e r c e n t  i n f e c t i o n  I n  
each m a t e r i a l  t h e  number i n f e c t e d  p l a n t s  s h o w ~ n g  sever% mosaic, mi l d  
mosalc and r i n g  s p o t  symptoms were r e c o r d e d  s e p a r a t e l y  I n  t h e  s e l e c t e d  



m t e r i a l l p r o g e n y ,  2-10 r e s i s t a n t  p l a n t s  were se l  f ed  us ing  musl i n  c l o t h  bags 
and seed c o l l e c t e d  fo r  f u r t h e r  use/eva luat ion  I n  cases where s e l f e d  seed 
was n o t  a v a i l a b l e ,  open p o l l i n a t e d  seed was c o l l e c t e d .  

B. . Screeni  ng 

1  . Germpl asm 

A d d i t i o n a l  1083 germplasm accessions i n c l u d i n g  most ly  i n t r o d u c -  
t i o n s  and recen t  collections by Genetic Resources U n i t  were screened. 
For each accession 25 seeds were p lan ted I n  a  s i n g l e  4 m row. Because o f  
cont inuous water  l o g g i n g  i n  the  f i e l d  immediately a f t e r  germinat ion  t h e  
s tand was adverse ly  a f f ec ted .  Only i n  few accessions some p l a n t s  s u r v i -  
ved. The r e s u l t s  a re  presented i n  APPENDIX X X I  I I. Because o f  very low 
p l a n t  number t he  r e s u l t s  a re  n o t  r e l i a b l e  and the  screening o f  these 
e n t i r e  l i n e s  w i l l  be taken up next  yea r .  

2. Germplasm se lec t . ions  

The process o f  s e l e c t i n g  the  r e s i s t a n t  p l a n t s  f rom the segrega- 
t i n g  germplasm 1  ines ,  s e l f ~ n g  them and r e - t e s t i n g  t h e i r  progenies con- 
t i n u e d .  The o b j e c t i v e  i s  t o  o b t a l n  as many pure r e s i s t a n t  l i n e s  as 
p o s s i b l e .  To a v o i d  increase i n  the ma te r i a l  t o  be handled, f rom each 
germpl asm two progenies showing un i fo rm res i s tance  o r  those l o o k i n g  agro- 
nomica l l y  good were se lec ted ,  From each progeny two r e s i s t a n t  and agro- 
nomica l l y  good l o o k i n g  p l a n t s  were s e l f e d  The seed o f  t he  p l a n t s  was 
harves ted i n d i v i d u a l l y .  The seed o f  t h e  p l a n t s  f rom u n i f o r m l y  r e s i s t a n t  
progeny i s  s t o r e d  i n  t h e  c o l d  room and w i l l  be made a v a i l a b l e  f o r  breed- 
e r s / p a t h o l o g i s t s .  The seed o f  the p l a n t s  f rom s t i  11 segregat ing  proge- 
n ies  wi 11 be sown progeny-wlse and r e - s e l e c t i o n  c a r r i e d  o u t .  

( a )  1975-76 selec. t ions 

The r e s u l t s  o f  screening o f  30 s i n g l e  p l a n t  progenies o f  4 
germplasm l i n e s  se lec ted  du r i ng  1975-76 are  presented i n  Table 45. Ex- 
c e p t  one progeny, a1 1 o the rs  showed un i fo rm res i s tance  i n d i c a t i n g  t h a t  
a f t e r  4 years,  t h e  1 ines a re  now f i x e d  f o r  res i s tance .  

Table 45. Resu l ts  o f  screening o f  pigeonpea germplasm s e l e c t i o n s  made 
i n  1975-,76 t o  s t e r i l  i t . y  mosaic du r i ng  1978-79 

P a r t i c u l a r  Tota l  p l a n t s  I n f e c t e d  Percent  
p l a n t s  i n f e c t i o n  

ICP-85-1-1 -S10 2 3  0  0.00 
-S20 16 0  0  .OO 
-S3B 10 0  0.00 
-S48 8 0  0.00 
-S50 34 0  0.00 

Contd, 



P a r t i c u l a r  T o t a l  p l a n t s  I n f e c t e d  Pe rcen t  
p l a n t s  I nfect,!on 

ICP-85-1-2-S1Q 
-s20 

-3-S10 
-S20 
-S34 
-S4P 
-S50 

BDN-1 
ICP -85-1 -3-S60 
ICP-95-1-2-S10 

-3 .S lQ 
-S2P 

-4-S10 
-S20 
-S30 

BDN-1 
ICP-2828-1-1 -S1Q 

- S20 
-S30 
-S4P 

ICP-7942-1-2-S10 
-S20 
-S30 
-S4Q 
-S59 

-3-S10 
-S28 

BDN-1 

BDN-1 = S u s c e p t i b l e  check 



( b )  1976-?7 s e l e c t i o n s  

A t o t a l  o f  1138 s i n g l e  p l a n t  p rogen ies  generated f rom germ- 
plasm s e l e c t i o n s  made i n  1976-77 were screened. The d e t a i l e d  r e s u l t s  
a r e  presented i n  APPENDTX X X I V .  The summarised resu! ts a r e  presented 
i n  Tab le  46, About 50% of  t he  progenies d i d  n o t  develop any i n f e c t i o n .  
Only 0.56% of t h e  progenies developed 100% i n f e c t i o n .  Other progen ies  
segregated w i t h  more number of r e s i s t a n t  p l a n t s  than suscept i  b l e s ,  The 
method of  s e l e c t i o n  I n  t he  segregat ing  progen ies  was same as desc r i bed  
e a r l i e r .  The seed o f  t he  progenies which showed 100% r e s i s t a n c e  w i l l  be 
s t o r e d  i n  c o l d  room. 

S e l e c t i o n s  were made by the  breeders based on bo th  d isease 
r e a c t i o n  and o t h e r  agronom7c charac ters .  F ~ v e  l i n e s ;  ICP-7197-43-S3B, 
ICP-8120-5-S14, ICP-8120-5-S60, ICP-4152-1 -S20 and ICP-4395-3-S10 were 
s e l e c t e d  f o r  y i e l d  t r 1 a 7  S i n g l e  p l a n t  s e l e c t i o n s  weremade f r o m 3 4  l i n e s  
f o r  f u r t h e r  e v a l u a t i o n  

Tab le  46. Summary o f  r e s u l t s  of screening o f  pigeonpea germplasm se lec-  
t i o n s  made i n  1976-77 t o  s t e r i l ;  t y  mosaic d u r i n g  1978-79. 

Percent  i n f e c t l o n  
range 

To ta l  no. o f  Percent  o f  
e n t r i e s  e n t r i e s  

0.00 
0.01-10.00 

10.01-20.00 
20.01-30.00 
30.01-40.00 
40,Ol-50.00 
50 .b~ -60 .00  
60.01 -70.00 
70.01-80.00 
80.01-90.00 
90.01 -99 $99 

100 .oo 
No ge rm ina t i on  

( c )  1977-78 s e l e c t i o n s  

A t o t a l  o f  954 o f  s i n g l e  p l a n t s  se lec ted  d u r i n g  
1977-78 were t e s t e d ,  The d e t a i l e d  r e s u l t s  o f  screen ing a r e  presented 
i n  APPENDIX X X V .  The summarised r e s u l t s  a r e  presented i n  Tab le  47. No 
i n f e c t i o n  was observed on 40.88 percent  o f  t h e  progen ies .  The seed o f  
t he  progen ies  w i t h  no i n f e c t i o n  was c o l l e c t e d  f o r  s t o r i n g  i n  c o l d  room, 
From t h e  seg rega t i ng  progn ies  as usual two r e s i s t a n t  p l a n t s  f r om each o f  
t he  two progen ies  pew accession were se lec ted  f o r  f u r t h e r  e v a l u a t i o n .  



Breeders  made s e l e c t i o n s  based on d i s e a s e  r e a c t l o n  and agro -  
nomic c h a r a c t e r s .  Seven l i n e s  were s e l e c t e d  f o r  y ~ e l d  t r ~ a l  These were 
ICP-1644-S50, ICP-287 2-S40, ICP-7281-S2QY ICP-8022-S40, ICP-8072.S68, 
lCP-8105-S34 and ICP-8221 - S I Q .  S i n g l e  p l a n t  se lec  t l o n s  were made f rom 
52 1 i n e s  f o r  f u r t h e r  e v a l u a t i o n .  

T a b l e  47. R e s u l t s  o f  s c r e e n i n g  o f  p igeonpea germplasm s e l e c t ~ o n s  made I n  

1977-78 a g a i n s t  s t e r ~ l i t y  mosaic d u r ~ n g  1978179- 

P e r c e n t  infection T o t a l  no. o f  Percen t  o f  
range  e n t r i e s  e n + v y e s  

' 0 00 
0 0 '  ' 0  00 

10 01-20 00 
20.01-30 00 
30 01-40.00 
40.01-50.00 
50 01-60 00 
60 01 - 70 00 
70 01-80.00 
80.01 -90 00 
90 01.99.99 

100 00 
No g e r m i n a t i o n  

( d )  P r o m i s i n g  s e l e c t i o n s  

A t o t a l  o f  469 s i n g l e  p l a n t  p r o g e n i e s  o f  germplasm selections 
found prom-s1ng f o r  y l e l d  were a l s o  e v a l u a t e d  b o t h  f o r  d l s e a s e  r e a c t l o n  and 
y i e l d  T h e 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 X X V I  The summarlsed 
r e s u l t s  ape  p r e s e n t e d  i n  T a b l e  48 Most o f  t h e  p rogen ies  remalned h ! g h l j  
r e s t s t a n t  t o  d i s e a s e  Based OP y i e l d ,  t h e  b reeders  made re-selection and 
two 1 I nes have been s e l e c t e d  f o r  y i e l  d  trial (ICP-504-1-4-S330 and ICP-2795- 
1 - 0  S i n g l e  p l a n t  s e l e c t i o n s w e r e m a d e f r o m 4 2  p r o g e n i e s  f o r  f u r t h e r  
eualua t i o n .  

Tab le  48 Summary o f  r e s u l t s  o f  s c r e e n i n g  o f  p r o m l s l n g  s e l e c ? l o n s  o f  ge7m- 
p l a s m  t o  s t e r i l i t y  mosaic d u r i n g  1978 79. -- 

Percen t  i n f e c t i o n  No o f  e n t r i e s  Percen t  
range e n t r  yes 

- 
Contd 



percent  i n f e c t i o n  No. o f  Percent  
e n t r i e s  e n t r i e s  

20.01 -30.00 
30.01-40 .OO 
40.01-50.00 
50.01 -60 .OO 
60.01-70.00 
70.01-80.00 
80.01-90.00 
90.01-99.99 

100.00 
No germinat ion  

3. Breeding m a t e r i a l s  

Screening of  t h e  var ious breeding m a t e r i a l s  was c a r r i e d  o u t  i n  
c l o s e  c o l l a b o r a t i o n  w i t h  t he  breeders, The m a t e r i a l s  screened i nvo l ved  
F1s and F ~ s  f o r  understanding the  nature  o f  res i s tance  and progenies i n  
F3 t o  F7 gene ra t i on .  Most o f  the m a t e r i a l s  i n  F3 t o  F7 genera t ions  were 
p l a n t e d  i n  two 4-meter rows. 

( a )  F1 and F2 m a t e r i a l s  

The Fl  and F ma te r i a l  generated by the  breeders was screen- 
ed. I n  each m a t e r ~ a l  t he  aumber o f  p lan ts  showing no i n f e c t i o n ,  r i n g  
spot ,  and severe mosaic symptoms were recorded separa te ly .  The i n f e c t i o n  
was recorded twice;once i n  mid-vegetat ive stage and aga in  i n  f l o w e r i n g  
and podding stage The d e t a i l e d  r e s u l t s  a re  presented i n  APPENDIX X X V I I ,  
The i n f o r m a t i o n  i s  w i t h  the  breeders and i s  being analysed. 

( b )  F3 progenies 

A t o t a l  o f  760 F3 progenies se lec ted  from 11 F bu l ks  i n  the  i l a s  y e a r ' s  screening nursery  were screened (Table 49) .  The e t a i l e d  re -  
s u l t s  o f  screening a re  presented i n  APPENDIX X X V I I I .  The sunnnarised r e s u l t s  
a re  presented i n  Table 50.  The progenies showed very h igh  degree o f  r e s i s -  
tance.  Few progenies showed a low l e v e l  o f  suscep t i b le  p l a n t s .  The 
r e s u l t s  i n d i c a t e  t he  h igh  l e v e l  of disease pressure t h a t  they  have been 
sub jec ted t o  l a s t  year  and e f f i c i e n c y  o f  the  s e l e c t i o n .  One screening has 
p r a c t i c a l l y  e l  im inated the  suscep t i b le  p l a n t s .  Rigorous se' lect ions were 
made by the  breeders.  Only four  progenies were se lec ted  based on y i e l d  
data  f o r  p r e l i m i n a r y  y i e l d  t r i a l  , These were: 75248-F B-S479, 75268- F2 

made from 52 promis ing  progenies.  
5 B-S379, 75275-F2B-S4g and 75275-F2B-S69. S ing le  p lan  se lec t i ons  were 



Table 49 Parentage o f  F? progen ies  screened a g a i n s t  s t e r ~ l i  t y  mosaic 
d u r i n g  1978-79 

S No Cross No. Ped I gree  No. of  SPP screened 

SPP . S i n g l e  p l a n t  progen ies .  

'able 50. Summary o f  r e s u l t s  o f  sc reen ing  o f  F3 - p o g e n l e s  of pigeonpea 
t o  sterility mosaic d u r i n g  1978-79 

Percent i n f e c t i o n  range No. of  Percent  
- e n t r i e s  e n t r i e s  

0 00 
0 01-10 00 

10 01-20 00 
20.01 -30 00 
30 01 -40 00 
40 01-50.00 
50 01-60 00 
60.01 -70.00 
70.01-80-00 
80 01-90.00 
90 01-99.99 

100 00 
No ge rm ina t i on  

( c )  E4 progen ies  

A t o t a l  o f  345 Fq progen ies  s e l e c t e d  from 2 F3 b u l k s  i n  the  
l a s t  y e a r ' s  screening n u r s e r y  were screened The parentage of  t h e  c.ros- 
ses i n v o l v e d  i s  presented i n  Tab le  51.  The d e t a i l e d  r e s u l t s  o f  sc reen ing  



a re  presented i n  APPENDIX X X I X ,  The summary o f  r e s u l t s  i s  presented i n  
Table 52. The t r end  of t he  r e s u l t s  was t he  same as i n  F3 progenies. 
Rigorous se l ec t i ons  were made by the  breeders. Only two progenies; 
74348-F3B-S128B and 74321 -F B-S14B were se lec ted  f o r  y i e l d  t r i a l  . S ing l e  
p l a n t  se l ec t i ons  were made Brom 39 progenies . 
Table 51 . Parentage of Fq progenies screened aga ins t  s t e r i l i t y  mosaic 

au r l na  19/8-79 

S.No. Cross No. Pedigree No. o f  SPP screened 

SPP - S ing le  p l a n t  progenies 

f a b l e  52, Summary o f  r e s u l t s  o f  screening o f  F4 progenies o f  pigeonpea 
t o  s t e r i l i t y  mosaic dur ing 1978-79 

Percent i n f e c t i o n  range No. o f  Percent 
e n t r i e s  e n t r i e s  

0.00 249 71.96 
0.01-10.00 2 1 6.10 

10.01-20.00 2 5 7 ..22 
20 ,, 01 -30,OO 18 5.23 
30 "01 -40 .OO 9 2 -60 
40.01-50.00 10 2.90 
50.01 -60 .OO 1 0.29 
60 "01 -70 .OO 3 0 "87 
70-01-80,OO 1 0.29 
80.01-90.00 0 0.00 
90 .01-99.99 1 0.29 

100 .OO 4 1.16 
No germinat ion 2 0.57 

(d )  F g  progenies 

A t o t a l  of 859 Fg progenies se lec ted  from 3 F4 bu lks i n  the 
l a s t  yea r?  screening nursery  were screened. The parentage o f  the  cros-  
ses i nvo l ved  i s  g iven  i n  Table 53. The d e t a i l e d  r e s u l t s  o f  screening 
are presented i n  APPENDIX X X X .  The summary o f  r e s u l t s  i s  presented i n  



Table 54, More than 50% progenies showed uniform res i s t ance -  F i ve  p ro -  
genies; 73076-F B-S330, 73076-F4 B-S131P, 73076-F B-S1180, 73070-F4 B- 
53939, and 74248-F B-S77P were se lec ted  f o r  y ie l !  t r i a l .  S i ng l e  p l a n t  
se l ec t i ons  were made from another 66 promjs ing progem es , 

Table 53, Parentage o f  Fr; progenies screened aga ins t  s t e r i l  i t y  mosaic 
du r i ng  1978-79- 

SNo.  CrossNo,  Pedigree Noh o f  SPP screened 

Table 54, Summary o f  r e s u l t s  o f  screening o f  Fs progenies o f  pigeonpea 
t o  s t e r i l i t y  mosaic du r i ng  1978-79 

Percent i n f e c t i o n  range No. o f  Percent 
e n t r i e s  e n t r i e s  

0.00 
0.01-10.00 

lo"01-20.00 
20.01 -30.00 
30.01 -40 00 
40 01-50.00 
50.01-60 00 
60 01-70.00 
70.01-80.00 
80 01-90.00 
90.01-99.99 ' 

100,Oo 
No germina t ion  ' 

( e )  Promising breeding and germplasm m a t e r i a l s  

P re l im ina r y  se l ec t i ons  f o r  y i e l d  were made l a s t  yea r  by 
breeders i n  advanced breeding and germplasm ma te r i a l  s S i ng l e  p l a n t  
progenies o f  these were p l an ted  i n  f o u r  4-meter row p l o t s  f o r  f u r t h e r  
eva l ua t i on  and se l ec t i on ,  The d e t a i l e d  r e s u l t s  o f  screening a re  p re -  
sented i n  APPENDIX X X X I ,  The surrunary i s  presented i n  Table 55. Most 



o f  t he  progen ies  remained h i g h l y  r e s i s t a n t  t o  t h e  disease.  F u r t h e r  se lec -  
t i o n s  were made by t h e  breeders and the  se lec ted  l i n e s  are proposed f o r  
p r e l  im ina ry  y i e l d  t r i a l s .  The germplasm 1 i nes  se lec ted  f o r  y i e l d  t r i a l  
are;  ICP-7249-1-1-S38 and ICP-7249-1-1-S80. S i n g l e  p l a n t  s e l e c t i o n s  were 
made f rom ICP-6491-1 -S9P and 74041 -1 1 -4-S2BP fo r  f u r t h e r  e v a l u a t i o n .  

Table 55. Summary of  r e s u l t s  o f  screening of p rom is ing  advanced qermplasm 
and breed ing ma te r i a l s  t o  s t e r i l i t y  mosaic du r i ng  1978-79 

Percent  i n f e c t i o n  range To ta l  No. o f  Percent  
e n t r i e s  e n t r i e s  

0.00 104 60.45 
0.01-10.00 29 17.15 

10.01 20.00 18 10.65 
20.01 -30.00 6 3.55 
30.01 -40.00 5 2.95 
40.01 -50.00 2 1 .18 
50.01-60.00 2 1 . I 8  
60.01-70.00 0 0.00 
70.01-80.00 2 1.18 
80.01-90.00 1 0.59 
90.01 -99.99 0 0.00 

100.00 0 0.00 
No ge rm ina t i on  3 1.74 

( f )  Advanced t r i p l e  c ross  progenies 

A t o t a l  o f  175 F4 and F5 t r i p l e  c ross  progenies se lec ted  f rom 
l a s t  y e a r ' s  screen ing nursery  were f u r t h e r  eva luated.  The d e t a i l e d  r e s u l t s  
o f  screen ing a r e  presented i n  APPENDIX X X X I I .  The summary i s  presented 
i n  Tab le  56. Most o f  t he  progenies have a t t a i n e d  u n i f o r m  r e s i s t a n c e ,  Four 
progenies;  74038-26-1 -7-S50, 74041 -1 -4-S89, 74041 -1 0-3549, and 74054-1 -3- 
S59 were se lec ted  f o r  y i e l d  t r i a l .  S ing le  p l a n t  s e l e c t i o n s  were made f rom 
37 promis ing  progenies f o r  f u r t h e r  eva lua t i on .  

Table 56. Summary of  r e s u l t s  o f  screening of  advanced F4 and Fc, t r i p l e  
c ross  progen ies  o f  p i  geonpea t o  s t e r i  1 i t y  mosaic d u r i n g  1978-79 

Percent  i n f e c t i o n  range To ta l  No. o f  Percent  
e n t r i e s  e n t r i e s  

0.00 103 59.19 
0.01-10.00 34 19.54 

10.01-20.00 24 13.79 
20.01-30.00 6 3.44 
30.01 -40.00 2 1.14 

Contd. 
63 



Percent 1 n f e c t i o n  range To ta l  No, o f  
e n t r i e s  

40.01 -50.00 1 
50 01-60.00 0 
60 01 -70 00 2 
70 01-80.00 1 
80 01-90 00 0 
90.01 -99 "99 0 

100.00 0 
No ge rm ina t i on  1 

Percent  
e n t r i e s  

( g  ) P r e l  i m i  na ry  t r i p l e  c ross  progen ies  

An a d d i t i o n a l  226 t r i p l e  c ross  progenies i n  F , F4 and Fg 
generation were screened. The d e t a i l e d  r e s u l t s  a re  presenaed in APPENDIX 
X X X I I I .  The summary i s  presented i n  Tab le  57. Most o f  t h e  progenies 
segregated . Few progeni  es showed u n i f o r m  r e s  1s tance Four progeni  es ; 
74038-74-4-5, 74038-74-6-4, 75093-14-2 and 75093-1 7- 1 showing low d l  sease 
inc idence  were s e l e c t e d  f o r  y i e l d  t r i a l  , S i n g l e  p l a n t  s e l e c t i o n s  were 
made from 13 promis ing progenies f o r  f u r t h e r  e v a l u a t i o n  

Table 57 - Resu l t s  o f  screen ing F3, F4.an: F5 t r i p l e  c m s s  progen ies  of 
p i  geonpea t o  s t e r i  1 i ty mosaic u r l  ng 1978-ht 

Percent i n f e c t i o n  range T o t a l  No. o f  Percent  
e n t r i  es e n t r i e s  

0.00 
0.01-10.00 

10.01-20 00 
20 01-30 00 
30 01-40.00 
40 01 -50.00 
50.01-60.00 
60 01 -70.00 
70 01 -80 00 
80.01-90 00 
90 01 -99.99 

100.00 
No ge rm ina t i on  



( h )  FJ progen ies  from genera t i on  t e s t s  

A t o t a l  of  432 F progenies f rom genera t i on  t e s t s  were a l s o  
screened. The d e t a i l e d  r e s u l  f s  a re  presented i n  APPENDIX X X X I V .  The sum- 
mary i s  presented i n  Table 58. Most o f  t he  progenies were found segrega- 
t i n g .  S i n g l e  p l a n t  s e l e c t i o n s  were made f rom 17 promis ing progen ies  f o r  
f u r t h e r  e v a l u a t i o n  ( 3 - 5  p lan ts lp rogeny )  . 
Tab le  58. Summary o f  r e s u l t s  of  screening o f  FA progen ies  o f  pigeonpea 

from genera t i on  t e s t s  t o  s t e r i l  i ty mosaic d u r i n g  1978-79 

Percent  i n f e c t i o n  range To ta l  No. o f  Percent  
e n t r i e s  e n t r i e s  

(i ) T r i p l e  c ross  progeny bu lks  

A t o t a l  o f  331 F4 t r i p l e  c ross  progeny bu lks  were screened. 
These were p l a n t e d  i n  l a t e  August The d e t a i l e d  r e s u l t s  a r e  presented 
i n  APPENDIX XXXV. .  The summary i s  presented i n  Tab le  59. S i n g l e  p l a n t  
s e l e c t i o n s  from 10 promis ing progenies were made f o r  f u r t h e r  e v a l u a t i o n .  

Tab le  59, Surmary o f  r e s u l  t,s o f  s c r e e n i ~ g  of  Fa t r i p 1  e  c ross  progeny 
b u l k s  o f  pigeonpea t o  s t e r ~ l i  t.y mosaic d u r i n g  1978-79 

Percent  i n f e c t i o n  range To ta l  No, of  Percent  
e n t r i e s  e n t r i e s  

0.00 2  0.60 
0.01-10.00 4 1.20 

10.01-20.00 4 1.20 
20.01-30.00 4  1.20 
30.01 -40 .OO 5  1.51 
40.01 -50.00 8  2.41 

Con t d  . 



Percent i n f e c t i o n  range T o t a l  No. o f  Percent  
e n t r  l e s  e n t r i e s  

4 Male s t e r i l e s  

S i x  o f  t h e  male s t e r i  l e s  supp l i ed  by the  breeders were screened, 
The r e s u l t s  a r e  presented i n  Table 60. A1 1 t he  male s t e r i  l e s  were found 
100% s u s c e p t i b l e  i n d i c a t i n g  the  need t o  i nco rpo ra te  r e s i s t a n c e  i n  them, 

Table 60 Resu l ts  o f  screen ing o f  pigeonpea male s t e r l l e s  t o  s t e r i l i t y  
mosaic d u r i n g  1978-79 

. P a r t i c u l a r s  T o t a l  I n f e c t e d  Percent  Symptom sever1 t y  
p l a n t s  p l a n t s  i n f e c t e d  

MS - 3A 19 19 100 00 Severe mosaic 
MS-3B 32 3  2 100 00 I1 

MS-3C 14 14 100.00 I I 

MS-3D 14 14 100 .OO I I 

MS-3E 2 3  2 3  100,OO I I 

MS-4A 11 11 100 . O O  I I 

5 .  ACT ( A l l  I n d i a  t r i a l s )  m a t e r i a l s  

As i n  the  e a r l ~ e r  years,  t h e  e n t r i e s  i n  t h e  A l l  I n d i a  Arhar Coor- 
d i n a t e d  T r i a l s  Were t e s t e d  fo r  t h e i r  r e a c t i o n  aga lns t  t h e  s t e r i l i t y  mosaic. 
For each l i n e  ~ n f o r m a t i o n  on pe rcen t  i n f e c t i o n ,  symptom s e v e r i t y  and y i e l d /  
p l a n t  was recorded.  

( a )  EACT 

The r e s u l t s  a r e  presented i n  Table 61. A l l  were found h l g h l y  
s u s c e p t i b l e  and showed severe mosaac symptoms, The y i e l d  from them was 
n e g l i g i b l e  



Table  61. Reac t i on  o f  EACT m a t e r i a l s  t o  s t e r i l i t y  mosaic a t  ICRISAT 
Hjderabad 1978-79 

E n t r y  T o t a l  I n f e c t e d  Percent  Symptom T o t a l  Y i e l d /  
p l a n t s  p l a n t s  i n f e c t i o n  s e v e r i t y  y i e l d  p l a n t  

(grams) (grams) 

ICPL-2 

ICPL-3 

ICPL-4 

H-73-20 

H-76-19 

H-76-20 

H-76-35 

H-76-53 

HPA-2 

Prabhat  

UPAS-1 20 

Severe mos- 17.39 
a i c  

I I 0.00 

( b )  ACT-1 

The r e s u l t s o  a r e  present4d i n  Tab le  62. Except ICPL-5 and 
ICPL-6 a l l  o t h e r s  showed 100% i n f e c t i o n .  A l l  showed severe  mosaic i n -  
f e c t i o n  and t h e  y i e l d  was n e g l i g i b l e .  

Tab le  62.  Reac t i on  o f  ACT-1 m a t e r i a l s  t o  s t e r i l i t y  mosaic a t  ICRISAT 
Hyderabad 1978-79 

E n t r y  T o t a l  In fec ted.  Percent  Symptom T o t a l  Y i e l d /  
p l a n t s  p l a n t s  i n f e c t i o n  s e v e r i t y  y i e l d  p l a n t  

(grams) (grams) 

ICPL-5 42 40 95.23 Severe mos- 55.76 1.32 

ICPL-6 13  11 84.61 25.12 1.93 
a i c 

ICPL-7 38 38 100.00 46.07 1.21 
I 1  

ICPL-8 47 4 7 100.00 78.70 1.67 
I I 

HY -5 5 5 100.00 0.00 0.00 
I I 

Con t d  . 



E n t r y  To ta l  I n fec ted  
p l a n t s  p l a n t s  

4-84 39 
DL-74-1 46 
TT -4 26 
TT-5 31 
TT-6 3 8 
Sehore-68 12 
Sehore- 27 

197 
JA-9-19 30 
r-21 16 

Percent Symptom T o t a l  
I n f e c t i o n  s e v e r i t y  y i e l d  

(grams) 

100.00 Severe m s a i c  1 80 
100 00 11 5 78 
100 00 I 1  10 65 
100 00 I 1  7 81 
100.00 I 1  9 08 
100,oo I 1  0 00 
100.00 I I 9 50 

- - 

Y i e l d /  
p l a n t  

(grams) 

0 04 
0 12 
0 * 4 0  
0 25 
0 23 
0 . 0 0  
0 35 

The r e s u l t s  a r e  presented i n  Tab1 e 63. A1 1 t he  1 ines showed 
near 100% i n f e c t i o n .  Except HY-2,  which showed r i n g  spot r e a c t i o n  a l l  
o the rs  showed severe mosaic symptoms 

Table 63. React ion of  ACT-2 m a t e r i a l s  t o  s t e v i l  i t y  mosaic a t  ICRISAr 
Hyderabad 1978-79 

E n t r y  

AS-71 -37 
Sehore- 75-4 
c .11 
ICPL-42 
ICPL-43 
ICP-1 
JA-8 

To ta l  I n f e c t e d  Percent  Symptom To ta l  Y ie ld /  
p l a n t s  p l a n t s  i n f e c t  i o n  s e v e r i t y  y i e l d  p l a n t  

(grams l (grams ) 

R lng  spot  338 88 8 91 
Severe mosaic 220.13 3 66 

I 1  0.00 0 00 
11 5 12 0.07 
I I 0 00 0 00 
I I 0 .00 0 .00 
11 20 46 0 42 
11 9 2 7  0 1 5  
I I 4 8 6  0 1 3  
11 3 2 9 1  0 5 3  
I 1  39.18 0.64 
I 1  18 26 0 33 
I 1  50 50 1 14 
11 0 00 0 00 
I 1  0 00 0 00 
11 8 18 0 17 



( d )  ACT-3 

The r e s u l t s  a re  presented i n  Table 64. Compared t o  l i n e s  i n  
o t h e r  t r i a l s ,  t h e  l i n e s  i n  ACT-3 showed l e s s  s u s c e p t i b i l i t y .  Two 1 i nes ;  
1234 and NPWR-15 p a r t i c u l a r l y  showed low suscept i  b i l  i t y .  The i n f e c t e d  
p l a n t s  t n  these two l i n e s  and i n  AS-29 showed m i l d  mosaic symptoms. A l l  
o the rs  showed severe mosaic symptoms. 

Table 64. React ion o f  ACT-3 m a t e r i a l s  t o  s t e r i l i t y  mosaic a t  ICRISAT 
Hyderabad 1978-79 

E n t r y  T o t a l  I n f e c t e d  Percent Symptom T o t a l  Y i e l d /  
p l a n t s  p l a n t s  i n f e c t i o n  s e v e r i t y  y i e l d  p l a n t  

(grams) (grams) 
0 

PS-65 52 
PS-66 4 7 
Gwal i o r - 3  34 
1234 4 2 
1258 9 
T- 7 36 
K-16 11 4 

K-23 7 4 
K-28 42 
NPWR-15 68 
Composi t e - 4  20 

Group-5 69 
Group- 10 45 

M i l d  mosaic 2.98 
11 3  -41 

Severe mos- 47.18 
a i  c 

I t  63.10 
I I 69.45 
I t  67.81 

M i l d  mosaic 80.66 
I I 0.00 
I I 83.50 

Severe m s -  326.87 
a i c  

I I 147.39 
I 1  28.65 

M i l d  mosaic 97.73 
Severe mos- 10.30 
a i  c 

I t  80.08 
I t  8 - 1 5  

6 .  M a t e r i a l s  f rom o t h e r  research cen t res  

S i x  l i n e s  s e n t  by Dr .  B .  Baldev o f  IARI, New De lh i  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 e r i l i t y  mosaic. The screen ing was done i n  
the  p o t s  and i n o c u l a t i o n s  were made by l e a f  s t a p l i n g  procedure.  The 
r e s u l t s  a r e  presented i n  Tab le  6 5 .  



Table 65. React ion o f  pigeonpea 1 i nes  s e n t  by Dr.  B Baldev o f  IARI, 
New D e l h i  t o  s t e r i l i t y  mosaic a t  ICRISAT 

Cul t i  var T o t a l  p l a n t s  I n f e c t e d  p l a n t s  Percent 
- i n f e c t i o n  

BS-1 (1977) 42 

BS-5 " 73 

BS- 1 2 " 7 8 

BS-15 " 85 

BS-18 " 4 7 

BS-20 " 6 4 

A l l  t h e  l i n e s  showed very  h i g h  i n f e c t i o n  and severe mosaic symp- 
toms i n d i c a t i n g  none o f  them i s  promis ing.  Most o f  them a l s o  showed 
w i l t  i n  t h e  po t ;  BS-1 p a r t i c u l a r l y  showed more wi  1 t 

7. S t e r i  1 i t y  Mosaic N a t i o n a l  Un i form Nursery 

A s e t  o f  twe lve  germplasm l i n e s  t h a t  were found r e s i s t a n t 1  
t o l e r a n t  f o r  a t  l e a s t  two seasons a t  ICRISAT were sent f o r  t e s t i n g  a t  
6 d i f f e r e n t  l o c a t i o n s  i n  I n d i a  th rough sterility mosalc Na t iona l  Un i form 
Nursery .  The nu rse ry  was j o i n t l y  opera ted by A l l  I n d i a  Coordinated Pulse 
Improvement P r o j e c t  and ICRISAT. The l o c a t ~ o n s  t o  which t h e  n u r s e r i e s  
were sent a r e  Pantnagar, Fa i  zabad, Varanas i , Dhol i ( B i  har ) , Dharwar 
(Karnataka) and Hyderabad. Resu l ts  were obtaaned o n l y  f rom Dhol i and 
Fa 1 zabad (Tab1 e 66) . 
Table 66. React ion o f  some pigeonpea s t e r i l i t y  mosaic a t  d i f f e r e n t  

l o c a t i o n  i n  I n d i a  ( K h a r i f  1978) 

ICP .No Percent i n f e c t i o n  
Hydera bad Fa i za bad Dhol i 

0.00 
0.00 

94-50 
6.55 
0.00 
0 .oo 
0.00 
1 .23 
0.00 

12 ,32  
15.25 

1.00 
(Check) 100.00 



A t  ICRISAT, Hyderabad ICP-8849, ICP-8854 and ICP-8857 showed r i n g  
spot  symptoms and ICP-8850 showed mi 1 d mosaic symptoms. 

From the  data i t  i s  c l e a r  t h a t  the  l i n e s  r e s i s t a n t  a t  Hyderabad 
and Faizabad a r e  h i g h l y  suscep t i b le  a t  Dhol i . The problem i s  under i nves -  
t i g a t i o n .  

Phytophthora b l i g h t  promising 1 i nes  

Some of  t he  germplasm l i n e s  found promis ing  aga ins t  the  Phytoph- 
thora  b l  i g h t  were screened aga ins t  s t e r i l i t y  mosaic t o  f i n d  o u t  1 i nes  w i t h  
promise f o r  bo th  the  diseases.  The 1 ines were screened i n  the  f i e l d  by 
' s t a p l e  i n o c u l a t i o n '  . The r e s u l t s  a re  presented i n  Table 67. Except 
ICP-6974-P50, a l l  develaped very h igh i n f e c t i o n .  Except ICP-2376-P50 
a l l  showed severe mosa ic  symptoms. Since ICP-2376 does n o t  su f fe r  any 
y i e l d  l oss ,  i t  can a l s o  be considered h i g h l y  promising f o r  bo th  t he  d isea-  
ses. 

9. W i l t  Na t iona l  Uni form Nursery 

The 1 jnes i n  Wilt. Nat iona l  Uni form Nursery were a l s o  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  the  s t e r i l i t y  mosaic. Screening was done i n  t h e  
f i e l d  and i n o c u l a t i o n s  were done through " l e a f  s t a p l i n g " .  The r e s u l t s  a r e  
presented i n  Tab1 e 68. Seven 1 i nes; ICP-8861 , ICP-8862, ICP-8867, ICP- 
8869, Purp le-1  (134 A), Purple-2 and K-28 d i d  n o t  show any i n f e c t i o n .  
Purple-2 and K-28 need t o  be checked aga in  because o f  the  low p l a n t  number. 
AWR-74/15 (KPR) and 70 (KPR) showed low i n f e c t i o n .  Among o thers ;  ICP-8858 
and ICP-8860 showed r i n g  spot  symptoms. 

Table 67. React ion o f  Phytophthora b l ~ g h t  promising progenies o f  p igeonpea 
t o  s t e r i l  .ty -- mosaic dur ing  '978-79 

-- 

~ . N O .  P a r t i c u l a r  Tota l  !nfec ted  Percent  Symptom 
p l a n t s  p lan ts  i n f e c t i o n  s e v e r i t y  

1 . ICP-28-PlOQ ' 0  10 100.00 S M 
2 -1 13-P59 10 9 90.00 11 

3. -231 -P59 1 1  1' 100.00 I1 

4. -339-P54 2 0 2 0 100 00 I1 

5. -758-P59 5 5 100 00 II 

6 .  -1 209-PI Q ' 4  14 100.00 I 1  

7 .  -1 522-P29 10 10 100,OO I1 

8 .  -1529-P5Q ' 0 ' 0  100 -00 
11 

9 .  -1 643-P29 6 6 100,OO 
I 1  

10. -2376-P59 5 4 90.00 RS 
I! , -3753-P58 '5  14 93.33 S M 
12, -6974-P5Q 6 0 0.00 - 
13. -7065-P5Q 4 4 100.00 S M 

- 
RS = Ring spot ;  SM = Sedere mosa'c; - = No symptom. 



Table  68. React ions o f  pigeonpea l i n e s  i n  w11 t n a t i o n a l  u n i f o r m  n u r s e r y  
t o  s t e r i l i t y  mosaic d u r i n g  1978-79 

P a r t i c u l a r  T o t a l  In fecJed 
p l a n t s  p l a n t s  

Pe rcen t  
i n f e c t i o n  

Symptom 
s e v e r i t y  

ICP -8858 
-8859 
-8860 
-8861 
-8862 
-8863 
-8864 
-8865 
-8866 
-8867 
-8868 
-8869 

Purp le-1  (134A) 
Purp le-2  
TS-136-1 ( K a r )  
B o r i  -1 
MAU-1-1 
MAU-E-175 
KWR-1-1 (KPR) 
AS-29 (KPR) 
DL-74-1 
15-3-3 (JBR) 
15-3-3 (AAU) 
AWR-74/15 (KPR) 
NP(WR)-15 
C-11 
BDN-1 (AAU) 
BDN-1 (ICPR) 
BDN-1 (JBR) 
BDN-2 (MAUR) 
70 (KPR) 
K- 28 
K- 73 
Be i  t u l - 1  
S h i v p u r l - 2  
Indore-7  
Bandapal e ra  (KPR) 
JA- 3A 
Ben-1 

RS = Rlng spot ;  MM = M i l d  mosaic; SM = Severe mosaic; - = No symptoms 
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PROJECT: PP-PATH-3 ( 7 8 )  : STUDIES ON PHYTOPHTHORA BLIGHT OF PIGEONPEA 

I. S U W R Y  

1 .  A l a r g e  number o f  b r e e d i n g  m a t e r i a l  was screened by f o l l o w i n g  a 
f i e l d  s c r e e n i n g  techn ique .  T h i s  i n c l u d e d  1109 F p rogen ies ,  
91 Fq p rogen ies ,  20 p rogen ies  o f  1  i n e s  f r o m  West ?ndies,  6 male 
s t e r i l e  l i n e s  and 26 c r o s s i n g  b l o c k  e n t r i e s ,  P r o m i s i n g  mate- 
r i a l s  a r e  b e i n g  advanced f o r  f u r t h e r  s t u d i e s .  

2. Over 160 b l i g h t  p r o m i s i n g  p rogen ies  were screened i n  t h e  f i e l d .  
O u t  o f  these  105 p rogen ies  showed l o w  b l i g h t  i n c i d e n c e  ( 0  t o  20%). 
T w e n t y - e i g h t  1  i n e s  p r o m i s i n g  i n  ' p o t  c u l t u r e '  were t e s t e d  i n  
f i e l d  and good c o r r e l a t i o n  between t h e  two t e s t s  was o b t a i n e d .  

3. Over 100 w i l t  p r o m i s i n g  progenies were t e s t e d  f o r  b l i g h t  r e a c t i o n .  
F i f t y - e i g h t  p r o g e n i e s  which showed l o w  b l i g h t  i n c i d e n c e  were ad- 
vanced f o r  f u r t h e r  t e s t i n g .  

4. One' hundred and s i x  s t e r i l i t y  mosaic r e s i s t a n t  germplasm s e l e c t i o n s  
and  174 s t e r i l i t y  r o s a i c  r e s i s t a n t  p rogen ies  (F4 t o  F 7 )  were sc reen-  
ed f o r  b l i g h t  r e a c t i o n  i n  t h e  f i e l d .  O f  them one hundred and 
t w e n t y  p r o g e n i e s  showed low b l i g h t  i n c i d e n c e .  

5. F i f t y - e i g h t  l i n e s  r e c e i v e d  f rom t h e  A l l  I n d i a  Coord ina ted  P u l s e  
Improvement P r o j e c t  were t e s t e d  f o r  b l i g h t  r e a c t i o n .  Out  o f  these,  
n i n e  1 i n e s  showed l o w  b l i g h t  i n c i d e n c e .  

9 

6.  F i v e  Phytophthora i s o l a t e s  were c o l  1  e c t e d  f r o m  Hyderabad, Del h i ,  
Kanpur, Ka lyanpur  and Deeg. A d e t a i l e d  s t u d y  on  t h e s e  i s o l a t e s  
r e v e a l e d  t h a t  t h e  causa l  organism o f  pigeonpea b l i g h t  i s  
Phytophthora drechsler i  f. sp. cq'ani.  

7.  More t h a n  1400 germplasm access ions  were screened f o r  r e s i s t a n c e  
t o  b l i g h t  by  ' p o t  c u l t u r e '  techn ique .  F i f t y - t w o  access ions  showed 
l e s s  t h a n  10% b l i g h t .  

8.  One hundred and seven s t e r i l i t y  mosaic r e s i s t a n t  germplasm s e l e c -  
t i o n s  were screened f o r  b l i g h t  i n  ' p o t  c u l t u r e '  and 14  s e l e c t i o n s  
were f o u n d  r e s i s t a n t  i n  ' p o t  c u l t u r e '  , o f  w h i c h  9 showed r e s i s -  
t a n t  r e a c t i o n  t o  b l i g h t  i n  t h e  f i e l d  t e s t  a l s o .  

9. T h i r t y  b l i g h t  p r o m i s i n g  l i n e s  ( a g a i n s t  t h e  Hyderabad i s o l a t e ,  P2) 
were t e s t e d  a g a i n s t  P3 ( D e l h i )  and P4 (Kanpur)  i s o l a t e s .  A l l  
t h e  30 l i n e s  showed s u s c e p t i b l e  r e a c t i o n  t o  b o t h  P3 and P4 i s o -  
l a t e s ,  i n d i c a t i n g  p o s s i  b i l  i t y  o f  t h e  e x i s t e n c e  o f  d i f f e r e n t  r a c e s  



10.  A seed t r e a t m e n t  t r i a l  was conducted i n  ' p o t  c u l t u r e '  w i t h  R idomi l  
(25 WP) f o r  c o n t r o l 1  i n g  ,pigeonpea b l i g h t .  Good c o n t r o l  o f  b l i g h t  
was ach ieved  w i t h  0.5% Ridomi,l seed t r e a t m e n t c  

1 1 .  Phymphthora i s o l a t e  ( ~ 2 )  c o u l d  be s t o r q d  f o r  a  l o n g  p e r ~ o d  (105- 
133 days)  a t  15OC t h a n  a t  above o r  below t h i s  tempera tu re .  

I I. INTRODUCTION 

Dur ing  1978-79 season we c a r r i e d  o u t  work m a i n l y  on sc reen ing  o f  germ- 
plasm and b reed ing  m a t e r i a l s .  The causal  agen t  o f  b l i g h t  was i d e n t i f i e d  as 
Phyzophthora drechsleri  f .  sp.  cajani. 

111. FIELD STUDIES 

F i e l d  sc reen ing  f o r  Phy toph thora  b l i g h t  r e s i s t a n c e  was c a r r i e d  o u t  I n  
RA-9 I n  t h i s  area abou t  300 c u  f t  o f  b l i g h t  a f f e c t e d  pigeonpea s t u b b l e  
were i n c o r p o r a t e d  d u r i n g  t h e  l a n d  p r e p a r a t i o n .  F u r t h e r  s teps  i n  p r o v i d l  ng 
l n o c u l  um were d e s c r i b e d  under method - I 1  i n  t h e  Pu lse  Pa tho logy  (P~geonpea)  
Annual Repor t  1977-78. I s o l a t e  P2 was used i n s t e a d  o f  P I .  The b l i g h t  sus-  
c e p t i b l e  check c v .  HY-3C was p l a n t e d  a f t e r  every  t e n  t e s t  rows The a v e r -  
age b l i g h t  i n c i d e n c e  on LV. HY-3C was 87.8%. A l l  t e s t  and check m a t e r ~ a l s  
were p l a n t e d  on t h e  s l o p e  o f  t h e  r i d g e .  T h i s  t y p e  of p l a n t i n g  enabled t h e  
p l a n t  c o l l a r  r e g i o n  t o  be i n  touch  w i t h  i r r i g a t i o n I r a i n  wa te r  a f t e r  i nocu-  
l a t i o n s .  

The m a t e r i a l s  screened i n  t h e  b l i g h t  n u r s e r y  were: F3 and F progenies, 
ACT ( A l l  I n d i a  t r i a l s )  m a t e r i a l s ,  b l i g h t  p r o m i s ~ n g  p rogen ies ,  w l f t  p romis ing  
progenies,  s t e r i l i t y  mosaic r e s i s t a n t  p rogen ies ,  male s t e r i l e  l i n e s ,  c r o s -  
s i n g  b l o c k  e n t i r e s ,  and p a r e n t a l  l i n e s .  

I n  a l l  t h e  sc reen ing  t e s t s ,  t h e  c r i t e r i o n  used f o r  s e l e c t i n g  l e s s  sus- 
c e p t i b l e  l i n e s / p r o g e n i e s  was based on low b l  l g h t  i n c ~ d e n c e  (20  0% o r  l e s s )  
I n  advancing t h e  s e l e c t e d  1 i n e s l p r o g e n i e s ,  a g r o n o m i c a l l y  d e s ~ r a b l e  chawac- 
t e r s  h e r e  a l s o  cons idered  by t h e  breeders and such p l a n t s  were s e l f e d  and 
deeds were ~ o l l e c t e d  f o r  f u r t h e r  s t u d i e s  

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

1 . F3 and F4 p rogen ies  

One thousand and f i f t y - e i g h t  p rogen ies  i n  F3 and n i n e t y - o n e  p r o -  
gen ies  i n  F4 g e n e r a t i o n s  f r o m  crosses i n v o l v i n g  a resistant p a r e n t  ( ICP- 
fb65) were screened i n  t h e  b l i g h t  n u r s e r y .  These p rogen ies  were advanced 
from 1977-78 b l i g h t  n u r s e r y  f o r  f u r t h e r  t e s t i n g ,  I n  add1 t i o n  t o  these, 
51 p rogen ies  f rom one F3 s e l e c t e d  f r o m  t h e  w i l t  n u r s e r y  were a l s o  screen-  
ed i n  t h e  b l i g h t  n u r s e r y .  The s u m a r i s e d  r e s u l t s  a r e  g i v e n  I n  Table 69 
(see  APPENDIX XXXVI) . The b l i g h t  i n c i d e n c e  i n  these  p rogen ies  v a r i e d  f r o m  



o t o  100%. Of t h e  1058 progenies screened i n  11 F3s, 438 showed l ow  b l  i- 
g h t .  I n  F4 o n l y  10 progen ies  recorded low b l i g h t  i nc idence  o u t  o f  91 
screened. On ly  four  progenies showed low b l i g h t  o u t  o f  51 progen ies  se lec -  
t e d  f rom w i l t  nu rse ry .  From a1 1 these, t he  breeders a long w i t h  us se lec -  
t ed  b l i g h t  r e s i s t a n t  and agronomical l y  d e s i r e d  p l a n t s  f o r  f u r t h e r  t e s t /  
s tudy . 

2. Progenies f r o m  West I nd ies  l i n e s  

Twenty progen ies  of l i n e s  from West Ind.ies (vegetab le  t y p e )  wh ich  
showed some t o l e r a n c e  t o  b l i g h t  i n  1977-78 f i e l d  screen ing were aga in  t e s -  
ted  i n  1978-79 b l i g h t  nu rse ry .  The d e t a i l e d  r e s u l t s .  a r e  g i ven  i n  APPENDIX 
X X X V I I .  The b l i g h t  i nc idence  i n  these progenies v a r i e d  f rom 31 t o  100%. 
Hence none o f  them was s e l e c t e d  f o r  f u r t h e r  t e s t s .  

3. Male s t e r i l e  l i n e s  

S i x  male s t e r i l e  l i n e s  obta ined f rom the Pigeonpea Breeding sub- 
program were t e s t e d  f o r  t h e  b l i g h t  r e a c t i o n  i n  RA-9 nu rse ry  and i n ' p o t  
c u l t u r e '  . The r e s u l t s  a r e  presented i n  Table 70. I n  f i e l d  screening,  
a l l  t h e  s i x  l i n e s  showed low b l i g h t  Whereas i n  ' p o t  c u l t u r e '  t hey  were 
s u s c e p t i b l e  t o  b l i g h t .  I n  b0t.h t h e  t e s t s ,  MS-4A showed t h e  l e a s t  b l i g h t  
inc idence.  

Table 69. Summary o f  t h e  screen ing o f  F3 and F4 progen ies  f o r  Phytophthora 
b l  i g h t  r e s i s t a n c e  

Cross No, Ped igree Genera- No. o f  SPP No, o f  SPP No. o f  
t i o n  t e s t e d  showed ' l o w '  p l a n t s  

b l i g h t  s e l e c t e d  

Progenies f r o m  B l i g h t  nu rse ry  

74143 Prabhat  x ICP-7065 F3 100 3 4 
74171 UPAS-1 20 x ICP-7065 F3 8 7 4 1 
74185 ICP-6 x ICP-7065 F3 9 9 33 
74248 ICP-1 x ICP-7065 F 3 100 43 
74262 No.148 x ICP-7065 F3 91 48 
74290 C-11 x ICP-7065 F3 100 53 
74318 ICP-102 x ICP-7065 F3 99 35 
74332 ICP-6997 x ICP-7065 F3 93 24 
74332 ICP-6997 x ICP-7065 F4 9 1 10  
74360 ICP-7035 x ICP-7065 F3 97 38 
74363 HY-3C x ICP-7065 F3 97 24 
74369 NP-69 x ICP-7065 F3 9 5 65 
Progenies from N i l  t nu rse ry  

74332 ICP-6997 x ICP-7065 F3 51 4 

51 The p e r c e n t  b l i g h t  i n  s u s c e p t i b l e  check, HY-3C, was 85.7%. 



Table 70. Inc idence o f  Phytophthora b l i g h t  i n  male s t e r i l e  1 ines  i n  
f i e l d  nursery  and i n  ' p o t  c u l t u r e '  

Pedigree t I e l  d nursery  Pot  c u l t u r e  
No. o f  p l a n t s  % B l i g h t  No. o f  % B l i g h t  

m p l a n t s  

MS - 3A 46 10.9 18 61 .I 

-3B 5 0 12.0 20 90,O 

-3C 13 7.7 17 100.0 
-3D 23 16.3 21 95,2 

-3E 4 0 12.5 2 0 95.0 
-4A 24 4.2 16 56.3 

4. Cross ing b lock  e n t r i e s  

Twenty-six c ross i ng  b l ock  e n t r i e s  were screened i n  RA-9 b l i g h t  
nu rsery  and t h e  r e s u l t s  a r e  g iven  i n  Table 71 . A1 1 ICP-231, ICP-6974 
(Pant A-3), ICP-28 (Pusa Age t i  ) , ICP-7182 (BDN-1) and ICP-7065 proge- 
n i e s  showed u n i f o r m l y  low b l  i g h t  inc idence,  whereas a l  1 ICP-6915, ICP- 
71 20 (No. 148), ICP-6971, ICP-6997, ICPL-1 and ICPL-2 progeni es r eco r -  
ded more than 20% b l i g h t  i nc idence .  Only ICP- 4779 (NP-69) showed 
i n t e rmed ia te  t ype  o f  r e a c t i o n .  A l l  r e s i s t a n t ,  i n t e rmed ia te  and suscep- 
t i M e  1 i nes  a re  be ing used i n  t h e  b reed ing  program t o  understand t h e  
p a t t e r n  o f  i n h e r i t a n c e  and t o  evo lve  c u l t i v a r s  w i t h  b l i g h t  r es i s t ance  
cha rac te r .  

Table 71. Inc idence o f  Phytophthora b l i , gh t  i n  q ross ing  b l ock  e n t r i e s  
i n  t h e  f i e l d  nursery  

Pedigree No. o f  % B l i g h t  
p l a n t s  

' ICP-6915-PI 8 19 73.7 
-231 (2366-1 -P59) 22 0.0 
-6974-289-10-BO-BO-BO 44 9.1 

-360-1O-BO-BO-~B 3 5 8.6 
-99P-20-BO-4BO-BO 34 8 - 8  

28-24-9-19-39-29-89-BO-BO 47 8.5 
-3P-BO-BP-BB 3 3 12.1 
-80-BO-BO-BO 2 2 0.0 

-71 20- (NO. 148-35O-18-49-89) 45 95 6 
-51 0-40-1P-BO 4 1 56,, 1 
-84P-48-88 4 6 28.3 

Contd. 



- - - --- 

Pedigree No. o f  % B l i g h t  
p l a n t s  

ICP-7182-899-29-B9 49 6.1 
-9C9-29-B9 47 8.5 
-91 9-1 9-88 45 0.0 

-7065-229-30-59-BP 34 8.8 
-299-39-1 8-89 38 10.5 
-339-69-1 9-89 5 1 0 .O 

-4779-(NP-69-73Q-19-3Q-BP) 4 9 10.2 
-739-859-69-29-B9 3 3 6.2 

-929-49-39-B9 28 32.1 
-6971-329-6P-79-59-BP 2 5 36.0 

ICPL-1 (6911 - 32Q-839-39-59-3Q-BQ-BO-B9) 37 37.8 
ICPL-2 ( ICP-6971-839-59-99-BO-B9-B0) 23 60.9 
ICP-6997-50-39-39-B9 44 100.0 

-879-29-19-89 3 2 100.0 
-1080-29-1Q-B9 38 97.4 

B. Progenies f rom b l  i g h t  promi s i n g  germpl asm and p a r e n t a l  1 i nes 

T h i r t y - t h r e e  progen ies  from germplasm and pa ren ta l  1 i nes  s e l e c t e d  
i n  1977-78 b l i g h t  nu rse ry  were aga in  t e s t e d  f o r  t h e  b l i g h t  r e a c t i o n  i n  
1978-79 season i n  RA-9 f i e l d .  The 1 i s t  o f  progenies showed low b l i g h t  
and number o f  p l a n t s  s e l e c t e d  a r e  g iven i n  Table 72 (see APPENDIX XXXVII I )  
O f  t h e  33 progen ies  screened, 13 showed low b l i g h t .  From these, i n d i v i -  
dual r e s i s t a n t  and ag ronomica l l y  d e s i r a b l e  p l a n t s  were s e l f e d  and seeds 
were c o l l  ec ted  f o r  f u r t h e r  t e s t s .  

Tab le  72. L i s t  o f  r o  en ies  o f  ern) lasm and p a r e n t a l  1 i n e s  w h i c h  b ig& nurse ry  / 

S1 . No. Pedigree No, o f  % B l i g h t  No. o f  p l a n t s  
- p l a n t s  s e l e c t e d  

1 " ICP-3-PI0 2 3 4.3 10 
2. -31 -PI9  2 2 18.2 0 
3. -1 02-Pl 9 24 0 .O 0 
4. -301 -PI 9 2 6 0 .0  10 
5. -309-PI8 14 0.0 10 
6. -1 204-PI9 24 8.3 10 
7 .  -3868-PI 9 27 3.7 4 
8 .  -4234-PI 9 2 5 16.0 0 
9 .  -6526-P29 19 15.8 0 

10. -6929-P19 2 3 4.4 8 
11.  -71 75-PI 9 3 1 0.0 7 
12.  -71 99-PI9 2 6 3.9 9 
13. -K-28-PI9 30 3.3 6 

a/ The s u s c e p t i b l e  check, Hy-3C, showed 87.8% b l i g h t  i nc idence .  - 
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C Progenies from b l i g h t  p romis ing  1 i nes  

One hundred and twenty-n ine progen ies  from Phytophthora b l i g h t  p r o -  
rnl>'ng 1 i nes  were screened i n  t h e  b l i g h t  nursery ,  RA-9. The progenies 
were s e l e c t e d  e i t h e r  f rom f i e l d  o r  f rom p o t  screenings conducted d u r i n g  
1977.78. The l i s t  o f  progenies which showed low b l i g h t  and t h e  number of  
p l a n t s  s e l e c t e d  a r e  presented i n  t h e  Table 73 (see APPENDIX X X X I X )  O f  
t h e  129 progen ies  tes ted,  92 seemed p romis ing  a g a i n s t  t h e  b l i g h t  

Twenty-eight  1 i nes were s e l e c t e d  as b l  i g h t  r e s i s t a n t  th rough ' p o t  
c u l t u r e '  screen ing and they  were p l a n t e d  i n  the  f i e l d ,  C o n f i r m a t ~ o n  o f  
t h e ~ r  r e s i s t a n c e  t o  Phytophthora b l i g h t  was o b t a ~ n e d  i n  t h e  f i e l d .  

Table 73 L i s t  o f  p rogen ies ,o f  promis ing l i n e s  which showed low b l ~ g h t  
i n RA-9 nu rse ry  3 

Pedigree No. o f  % B l i g h t  No o f  p l a n t s  
p l a n t s  s e l e c t e d  

ICP-24-P1Q 
-P20 

-2376-PI 9 
-P2Q 

-3753-PI4 
-P20 
- P30 
-P40 

Pant-A3-PI0 
-P20 
-P38 
-P40 

ICP-7065-PI8 
-P2Q 
-P38 
-P44 

BDN-1. -PI0  
-P20 
-P30 
-P40 

Pusa Age t i  -P I0  
-P20 
-P3B 
-P4B 
- P60 
-P78 
-P8$ 
-P9Q 

Contd 
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Pedigree No. o f  % B l i g h t  No. o f  p l an t s  
p lan ts  se l  ec ted 

ICP-113-PI8 19 0.0 19 
-P2@ 27 0 .O 15 
-P38 17 0 .O 12 
- P4f4 14 7.1 10 

-231-PI8 2 6 3.8 9 
-P20 2 2 0 .o 9 
-P39 2 3 8.7 8 
-P4P 2 3 4.3 7 

-339-PI8 2 8 3.6 13 
-P20 22 9.1 5 
-P38 2 9 3.5 0 
- P48 25 4 .O 9 

-758-PI8 15 0 .O 1 
- P28 16 0.0 5 
-P30 21 9.5 4 
-P48 2 0 0.0 10 

-1 175-P29 22 9.1 4 
-P38 24 8.3 10 
-P48 26 7.7 12 

-1 208-PI8 13 0.0 8 
-P28 8 0.0 6 
-P38 22 9.1 15 

-1 209-P38 2 5 8.0 5 
-P40 21 0 .O 13 

-1 51 0-P2P 17 0.0 7 
-1 522-P58 19 0.0 16 
-1 529-P28 17 5.9 3 

-P3P 30 6.7 6 
-P5P 20 5 .o 9 

-1 531 -PI 8 2 0 0 .O 11 
-P314 26 7.7 10 
-P48 22 9.1 17 

-1 535-P38 28 3.6 5 
-P40 30 10.0 10 
-P58 21 9.5 8 

-1 587-P28 25 0.0 16 
-P39 2 2 0.0 7 

-1 622-P28 27 7.4 16 
-P38 22 9.1 9 
- P48 16 12.5 7 

-1 643-PI 8 6 0 .O 6 
-P28 13 7.7 10 
-P38 2 1 4.8 7 

-1 686-P38 31 6.5 6 

Con t d  . 



Pedigree No. o f  % B l i g h t  No,, o f  p l a n t s  
p l a n t s  se lec ted  

- - 

a/ - The suscep t ib le  check, Hy-3C, showed 87.8% b l i g h t  inc idence 

D .  W i l t  p romis ing progenies 

One hundred and f o u r  progenies se lec ted  f rom the  w i l t  s i c k  p l o t  f o r  
w i l t  r es i s tance  were tes ted  i n  the  b l i g h t  nursery  t o  i d e n t ~ f y  t h e  proge- 
n ies  having w i l t  and b l i g h t  r e s i s t a n c e -  The 1 i s t  o f  w i l t  p romis ing pro-  
genies which showed low b l i g h t  a r e  g i ven  i n  Table 74 (see APPENDIX X L ) .  
F ~ f t y - e i g h t  progenies showed low b l i g h t  o u t  o f  104 t e s t e d  From these, 
r e s i s t a n t  and agronomica l ly  des i red  p l a n t s  were se l fed  and seeds were 
c o l l e c t e d  f o r  f u r t h e r  s tud ies .  

Table 74. L i s t  o f  w i l t  p romis ing progenies which showed low Phytophthora 
b l  i g h t  i n  f i e l d  nursery  / 

Pedigree No. of % B l l g h t  No. o f  p l a n t s  
p l a n t s  se lec ted  

T-17-W1 9-W29-W10 25 8 0 5 
-W30-A10 24 0 .O 4  
-W50-W10 25 0.0 4  
-W90-W10 2 4  4.2 3  
-W120-W18 24 8 ,3  4  

Con t d  
80 



Pedigree No. o f  % B l i g h t  N o . o f p l a n t s  
p lan ts  sel  ected 

T-17-WlQ-Wl3P-Wl0 
-W170-W10 

-W20-W10-W30 
-W70-W10 
-W90-W20 

-W30-W3P-W29 
-W40-W2P 
-W60-W10 
-W70-W10 
-W90-W10 

NP(WR) -1 5 - ~ 1 0 - ~ 7 ~ - ~ 1 0  
-W120-W20 
-W17la)-W30 
-W20Q-W7Q 
-W210-W10 

-W2P-W30-W10 
-W50-W10 
-W120-W1P 

-W30-W8B-W1 0 
-W98-W1 0 
-W14Q-Wl la) 
-W150-W10 
-W178-W7P 
-W180-W1 P 

E x E-RbB-W50-Wl Q-WAP 
73039-RbB-W40-W10-W190 

-W20-W3Q 
ICP-6970-S10-W3B 

-W40 
-S20-W3P 
-S70-W10 
-S1 08-W1B 

NO .1258-W20-150-W34 
15-3-3-W20-W130-W40 
20-1 -W10-W40 
KWR-1 -WlQ-W50-W3la) 

-W2P-W20-W10 
-W7P-W80 
-W13B-W20 

-W3Q-WlQ-W39 
-W110-140 

ICP-1-6-W20-W10 
-W30-W10 
-W50-W20 

Con t d  . 



Pedigree 
- - 

No. of  % B l i g h t  No, o f  p l a n t s  
p l a n t s  s e l e c t e d  

a/ - The s u s c e p t i b l e  check, Hy-3C, showed 87.8% b l i g h t  i nc idence .  

E .  S t e r i l i t y  mosaic r e s i s t a n t  progen ies  

1  . Germplasm s e l e c t i o n s  

One hundred and s i x  germplasm s e l e c t i o n s  r e s i s t a n t  t o  s t e r i l i t y  
mosaic were screened f o r  Phytophthora  b l i g h t  r e s i s t a n c e  i n  RA-9. The 
1 i s t  o f  twenty-seven germplasm s e l e c t i o n s  which showed l o w  b l i g h t  a r e  
presented i n  Tab le  75 (see APPENDIX XLI )  . From these, t h e  r e s i s t a n t  and 
ag ronomica l l y  d e s i r e d  p l a n t s  were s e l  f e d  and seeds were c o l l e c t e d  f o r  
f u r t h e r  s t u d i e s .  These 106 s e l e c t i o n s  were a l s o  screened i n  ' p o t  c u l -  
t u r e '  and t h e  r e s u l t s  a r e  presented elsewhere i n  t h i s  r e p o r t .  

2. Breed ing m a t e r i a l  

One hundred and seven ty - fou r  s t e r i l  i t y  mosaic r e s i s t a n t  proge- 
n i e s  from F4, F5, F6 and F genera t i ons  and one p a r e n t  were screened i n  
t h e  b l i g h t  n u r s e r y .  The sbmnary o f  t h e  r e s u l t s  and number o f  p l a n t s  
s e l e c t e d  a r e  g i v e n  i n  Tab le  76 (see APPENDIX X L I I ) .  N i n e t y - t h r e e  proge- 
n i e s  showed low  b l  i g h t .  The r e s i s t a n t  and ag ronomica l l y  d e s i r e d  p l a n t s  
were s e l e c t e d  and s e l f e d  seeds were c o l l e c t e d  f o r  f u r t h e r  t e s t i n g .  



Table  75. L i s t  o f  s t e r i  1 i ty mosaic r e s i s t a n t  progen ies  (germplasm 
s e l e c t i o n s )  which showed low Phytophthora  b l i g h t  i n  f i e l d  
n u r s e r y  

Ped igree No. o f  % B l i g h t  No. o f  p l a n t s  
p l a n t s  s e l  ec t e d  



Table 76. L i s t  o f  s t e r i l  i ty mosaic r e s i s t a n t  progenies (breedsng mate- 
r i a l )  which showed low Phytophthora b l i g h t  i n  f ~ e l d  nu rse ry  

Cross No. Pedigree Genera- No. o f  SPP No, o f  SPP No o f  
ti on t e s t e d  showed 20% p l a n t s  

and l ess  se lec -  
b l l g h t  t ed  

74360 ICP-7035 x ICP-7065 F4 66 2 9 255 
74363 HY-3C x ICP-7065 F4 21 , 9 56 
73047 Pusa Aget i  x JA275 F5 3 6 29 74 
73047 I I F 

6 
15 15 9 2 

73047 I 1  

7 2 6 11 8 9 

74236 ICP-6997 x No.148 F5 10 0 0 

F. S t e r i l i t y  mosaic r e s i s t a n t  and w i l t  promls!ng progenies 

Eighteeen progenies which were i d e n t i f i e d  as p r o m ~ s i n g  a g a ~ n s t  s t e r i -  
l i t y  mosaic and w i l t  were screened f o r  b l i g h t  r e s i s t a n c e  in RA-9 I h e  r e ?  ' 

s u l  t s  a r e  presented i n  Table 77. A l l  18 progenies f rom JA-275, ICP-7035 
and HY-3C were h i g h l y  s u s c e p t i b l e  t o  t h e  b l i g h t .  The b l l g h t  inc idence 
ranged f rom 81 8% t o  100.0%. 

Table 77.  Resu l ts  o f  t h e  screen ing o f  s t e r i l  i t y  mosaic r e s i s t a n t  .and 
w i l t  p romfs ing  progenies f o r  Phytophthora b l i g h t  i n  RA-9 
nursery  

Pedigree No. o f  % B'aght 
p l a n t s  

Con t d  > 



Pedi g ree  No. o f  % B l i g h t  
p l a n t s  

G. M a t e r i a l s  c o l l e c t e d  f rom Madhya Pradesh 

Seven pigeonpea m a t e r i a l s  c o l  l e c t e d  f rom Madhya Pradesh d u r i n g  
d isease survey and two l i n e s  g i ven  by Pigeonpea Breed ing u n i t  were 
screened f o r  b l i g h t  r e s i s t a n c e  i n  RA-9 nu rse ry  and t h e  r e s u l t s  a r e  
presented i n  Tab le  78. The b l i g h t  i nc idence  i n  these m a t e r i a l s  v a r i e d  
f rom 5 t o  80%" O f  t h e  9 m a t e r i a l s  screened, seven showed low b l i g h t  
i nc idence.  

Tab le  78. R e s u l t s  o f  screen ing m a t e r i a l s  c o l l e c t e d  i n  surveys i n  Madhya 
Pradesh and elsewhere t o  Phytophthora b l i g h t  i n  t h e  f i e l d  
n u r s e r y  

Pedd g ree  No. of  % B l i g h t  
p l a n t s  

Hoshangabad (M.P. ) 25 4 " 0  

Ba i  r a g a r h  I I 2 6 11.5 

Bhaura I I 2 2 63.6 

Aka1 p u r  I t  26 15.4 

Pa t h r a  t a  I I 23 4.3 

Ratanpur I I 14 21.4 

Tanda I I 10 80 .o 

ICP-7086 (Breed ing u n i  t )  20 5.0 

T-15-15 ( A u j a r a t )  M.S. 42 14.3 



H. ACT ( A l l  I n d i a  t r i a l s )  m a t e r i a l s  

F i f t y - e i g h t  l i n e s  rece ived from t h e  A1 1 I n d i a  Coordinated Pulse 
Improvement P r o j e c t  ( i nc ludes  EACT, ACT-1, ACT-2 and ACT-3) were screened 
f o r  b l i g h t  r e a c t i o n  i n  the RA-9 nursery .  The d e t a i l e d  r e s u l t s  a re  presen- 
ted i n  APPENDIX XLIIZ.  I n  .EACT o u t  o f  12 1 ines screened, o n l y  one H-73-20 
showed l e a s t  b l i g h t  (8.9%) and rqcorded more g r a i n  y i e l d / p l a n t  (22.1 g ) .  
A l l  t he  ACT-1 l i n e s  were suscep t ib le  t o  b l i g h t .  The g r a i n  y i e l d / p l a n t  was 
more (24-88)  i n  ICPL-6. Out o f  16 ACT-2 1 ines screened, f o u r  1 i nes  showed 
low b l i g h t  inc idence.  The l e a s t  b l i g h t  inc idence (5.1%) coupled w i t h  
higher. g r a i n  y i e l d l p l a n t  (41.0 g) was recorded i n  c v  BDN-1. Four ACT-3 
l i n e s  o u t  o f  16 screened a l s o  showed l e s s  than 20% b l i g h t .  AS-29 recorded 
h ighe r  g r a i n  y i e l d l p l a n t  (61.3 g) and l e a s t  b l i g h t  inc idence (11 " 3 % ) .  

I .  B l i g h t  i n  t he  s t e r i l i t y  mosaic screening nursery  

Dur ing 1978-79 s t e r i l i t y  mosaic screening work was c a r r i e d  o u t  i n  
M-4 ( V e r t i s o l )  f i e l d .  The r a i n f a l l  was unusua l ly  more du r ing  the  e a r l y  
c rop growth p e r i o d  and the re  was water s tagna t ion  i n  t h a t  f i e l d  f o r  a long- 
e r  pe r iod .  These c o n d i t i o n s  be ing favourab le  f o r  Phytophthora b l i g h t ,  
caused cons iderab le  d a ~ g e  t o  many o f  t e s t  l i n e s .  

Observat ions were made on 2244 germplasm s i n g l e  p l a n t  progenies and 
145 s t e r i l i t y  mosaic promis ing l i n e s  f o r  t h e  b l i g h t  inc idence.  The re -  
a c t i o n  o f  l ines /progen ies  was c l a s s i f i e d  i n t o  10 groups based on percent  
b l i g h t .  The r e s u l t s  a re  g iven i n  Table 79. 

Table 79. Grouping o f  s t e r i l  i ty mosaic promising germplasm 1 i n e s l p r o -  
genies based on Phytophthora b l i g h t  inc idence i n  M-4 f i e l d  , 

B l i g h t  No. o f  SPP o f  No. o f  p romis ing 1 i nes  
germpl asm from germplasm 



IV. LABORATORYINET HOUSE STUDIES 

A. I s o l a t i o n  and identification o f  Phytophthora from m a t e r i a l  c o l l e c t e d  
i n  survey  t r i p s  and a t  ICRISAT Center 

Dur ing  1978 r a i n y  season, a  survey t r i p  was made t o  De lh i  and Kanpur 
i n  no r the rn  I n d i a  t o  observe the  Phytophthora b l i g h t  inc idence and t o  ob- 
t a i n  fungus i s o l a t e s ,  The d e t a i l s  of the  survey t r i p  a r e  presented e l s e -  
where i n  t h i s  r e p o r t .  A l l  t he  i s o l a t i o n s  were made e i t h e r  on PVPY o r  PDA 
media and i d e n t i f i e d  as species of Phytophthora based on myce l i a l  s w e l l i n g s  
and sporang ia l  cha rac te rs  A l l  i s o l a t e s  were main ta ined e i t h e r  on PDA o r  
V-8 j u i c e  agar .  

As regards  t h e  i d e n t i f i c a t i o n  o f  the  spec.ies o f  Phytophthora causing 
b l i g h t  on pigeonpea, Pal - e t  -- a1 ( I o d l a n  Phytopath. 23:583-587, 1970) had 
i d e n t i f i e d  the  organism as PA Jrechs? .e~ i  Tucker var .  Cajani Pal,  Grewal, 
and Sarbhoy. I n  a  l a t e r  i n v e s t . ~ g a t i o n  o f  the  same disease i n  I n d i a  by 
Amin e t  a1 (Mycologia 70: 171-176, 1978) the  causal organism was r e p o r t e d  
as P, cajani ,  Amin, Baldev and Wi l l iams, a  new species, When ICRISAT 
~ h y  tophthora i s o l a t e s  were sent  t,o Dr. D  .J . Stamps, Phytophthora taxono- 
m i s t  a t  t h e  Commonwealth Mycologica! I n s t i t u t e ,  Kew, England, she opined 
t h a t  t he  pigeonpea Phytophthora sp was c lose  t o  P. vigncfe. To proceed 
w i t h  t h e  p r e s e n t  b reed ing program f o r  res i s tance  i n  pigeonpea c u l t i v a r s  
a t  ICRISAT i t  was impor tan t  t o  reso lve  t.he confus ion  as t o  the  i d e n t i t y  o f  
the causal  organism o f  t h e  b l i g h t  o f  pigeonpea. We t h e r e f o r e  undertook a  
d e t a i l e d  s tudy  o f  severa l  i s o l a t e s  o f  ~hytophthora f rom b l  i g h t e d  pigeonpea 
c o l l e c t e d  f rom severa l  l o c a t i o n s  i n  I nd ia  t o  c r i t i c a l l y  determine whether 
one o r  more species o f  t he  genus i nvo l ved .  

Most o f  t h i s  work was done by Dr J .  Kannaiyan du r i ng  a  b r i e f  v i s l  t 
w i t h  Dr. Donald C. Erw in  and h i s  col leagues a t  the Department o f  P l a n t  
Pathology, U n i v e r s i t y  of C a l i f o r n i a ,  R i  vers ide,  Cal i f o r n i a ,  where more than 
1000 Phytopht,bra t y p e  c u l t u r e  c,ol lec , t ions  a re  a v a i l a b l e  f o r  comparati  ve 
s tud ies .  

The Phytophthora ~ s o l a t e s  used i n  t h i s  study were ob ta ined  f rom the  
f o l l o w i n g  l o c a t i o n s  i n  I n d i a :  P2 (ICRISAT - Hyderabad), P3 ( D e l h i ) ,  P4 
(Kanpur), P5 (Kalyanpur) ,  and P6 ( ~ e e g )  These c u l t u r e s  have been depo- 
s i t e d  i n  t h e  c u l t u r e  c o l l e c t i o n s  of the Department of P l a n t  Pathology, 
U n i v e r s i t y  of C a l i f o r n i a ,  R i v e r s ~ d e  and o f  t he  Commonwealth Myco log ica l  
I n s t i t u t e ,  Kew, England. Pal -- e t  a1 ' s  type c u l t u r e ,  P. drechsleri  v a r .  
cajani,  was a1 so c o l l e c t e d  from the Ind ian  A g r i c u l t u r a l  Research I n s t i t u t e ,  
Del h i  t y p e  c u l t u r e  c o l l e c t i o n s  V a r ~ o u s  experiments were conducted w i t h  

a/ PVP - Cornmeal ( i n f u s i o n  f rom s o l i d s )  - 29; agar - 15 g; P i m a r i c i n  -10- - 
PPm; Vancomycin - 200 ppm; and PCNB - 100 ppm. pH ad jus ted  t o  6 .O.  



t h e s e  s i x  i s o l a t e s  and f o u r  t y p e  c u l t u r e s ,  v i z . ,  P. cqjptogea (P-1088), 
P. drechsleri (P-1087), P, megasperma (P-1057) and P. v igme  (P -606) "  

1 .  Growth r a t e  

The g r o w t h  r a t e s  o f  t h e  s i x  p igeonpea i s o l a t e s  and f o u r  t y p e  c u l -  
t u r e s  were s t u d i e d  on  c l e a r  V-8 j u i c e  a g a r  (CV-8JA), a t  t h e  f o l l o w i n g  
t e m p e r a t u r e s :  5, 9, 15, 21, 24, 27, 30, 33, 36 and 3g0c. F o r  t h i s  a p l u g  
( 5  mm d i a )  o f  i n o c u l u m  f r o m  each c u l t u r e  was p l a c e d  i n  t h e  c e n t e r  o f  
90 rnm s t e r i l i z e d  p l a s t i c  p e t r i  d i s h e s  c o n t a i n i n  t h e  s o l i d i f i e d  CV-8JA 
medium. The f i n a l  d a t a  on t h e  c o l o n y  d i a m e t e r  4 minus 5 mm i n i t i a l  p l u g )  
was r e c o r d e d  on  5 t h  day and t h e  r e s u l t s  a r e  p r e s e n t e d  i n  T a b l e  8 0  and 
F i g s .  2 and 3. 

T a b l e  80.  Comparison of t h e  e f f e c t  o f  t e m p e r a t u r e  on  r a d i a l  g r o w t h  (mm) 
o f  s e v e r a l  i s o l a t e s  of Phytophthora f rom Cajanus caqan w i t h  
s e v e r a l  known s p e c i e s  on  c l a r i f i e d  V-8 j u i c e  agar  

I s o l a t e s  Temperature (OC) 

5 9 15 21 24 27 30 33 36 39 

P 2 

P 3 

P4 

P5 

P6 

Phy toph tbra  drechsleri 
v a r ,  cajani 

P ,  drechsleri 

P .  cryptogea 

P .  megasperma 

P. vignae 
-- - - - - - - - 

a/ Average o f  4 r e p 1  i c a t i o n s .  - 
The optimum t e m p e r a t u r e  f o r  g r 8 w t h  o f  a l l  s i x  p igeonpea i s o l a t e s  

was 27-33O~,  minimum 9 ' ~  and maximum 36 C, Comparat ive s t u d i e s  made w i t h  
c u l t u r e s  o f  P, cryptogea, P ,  drechsleri,  P, megasperma, and P ,  vignae i n d i -  
c a t e d  t h a t  t h e  g r o w t h  r a t e  o f  p igeonpea i s o l a t e s  resembled t h a t  o f  t h e  
P. drechsleri c u l  t u r e .  







2. M o r p h o l o g i c a l  s t u d i e s  

The morphology o f  s i x  pigeonpea i s o l a t e s  and f o u r  t y p e  c u l t u r e s  
was s t u d i e d  o n  p o t a t o - d e x t r o s e - a g a r  (PDA), cornmeal agar  (CMA), CV-8JA 
and 2% ma1 t a g a r .  A  5-mm m y c e l i a l  p l u g  o f  each c u l t u r e  f r o m  CV-8JA was 
p l a c e d  on  t h e  c e n t e r  o f  90 mm p e t r i  d i s h e s  c o n t a i n i n g  s o l i d i f i e d  medium 
and were i n c u b a t e d  a t  2 6 O ~ .  Observa t ions  were made 7  days a f t e r  i n c u b a -  
t i o n  and d e t a i l s  a r e  g i v e n  i n  Tab le  81 .  The o b s e r v a t i o n s  r e v e a l e d  t h a t  
t h e  c o l o n y  morpho logy  o f  p igeonpea i s o l a t e s  and f o u r  t y p e  c u l t u r e s  v a r i e d  
c o n s i d e r a b l y  on  f o u r  media.  

3. Sporang ia  

Sporang ia  were o b t a i n e d  by t r a n s f e r r i n g  5  mm i n o c u l u m  p l u g s  f r o m  
t h e  o u t e r  edge o f  a  g r o w i n g  c o l o n y  on CV-8JA t o  p e t r i  d i s h e s  ( 5 0  mm i n  
d i a )  c o n t a i n i n g  5  ml o f  d i l u t e d  c l a r i f i e d  V-8 j u i c e  b r o t h  (1  : 5 ) .  The 
p l a t e s  were t h e n  i n c u b a t e d  under  Westinghouse 40  Wat t  f l u o r e s c e n t  lamps 
a t  an i n t e n s i t y  o f  1300 ~ ~ c m 2  (12  h r  l i g h t 1 1 2  h r  d a r k  c y c l e ) ,  a f t e r  w h i c h  
t h e  medium was removed and r e p l a c e d  by f r e s h  d i s t i l l e d  w a t e r .  The c u l t u r e s  
were t h e n  i n c u b a t e d  f o r  a  f u r t h e r  24 h r  p e r i o d  a f t e r  w h i c h  abundant  spo- 
r a n g i a  wep formed.  

Pro1 i f e r a t i  ng sporang ia  were produced by a1 1  p igeonpea i s o l a t e s .  
S i z e  o f  s p o r a n g i a  i n  a l l  i s o l a t e s  were s i m i l a r ,  r a n g i n g  f r o m  42-83 x  29-48 
Irm (avg .  61.8 x  37.3 ~ m )  . The nieasurements a r e  a1 so comparable t o  pub1 i s h -  
ed d a t a  on  s i z e s  o f  s p o r a n g i a  o f  P .  cryptoyea, P. drechsler i  (Tucker ,  C . C I .  
1931 . Taxonomy o f  t h e  genus Phytophthora de Bary .  U n i v .  l l i s s o u r i  E x p t .  S t a .  
B u l l .  153:  208 pp; Waterhouse, G.11. 1963. Key t o  t h e  s p e c i e s  o f  Phytoph- 
thora de B a r y .  Mycol . Pap. 92: 1 -22) ,  and P .  cajani (Amin c. 1978. 
Phytophthora cajani ,  a new spec ies  caus ing  stem b l  i g h t  on  Cajanus cajan. 
Clycologia 70: 171 -1 76)and P. drechsleri  v a r .  cujani ( T a b l e  8 2 ) .  The 
s p o r a n g i a l  s t a l k  o f  o u r  i s o l a t e s  was e i t h e r  n a r r o w l y  t a p e r e d  o r  widened 
somewhat a t  t h e  base o f  t h e  sporangium. 

A l l  s i x  p igeonpea i s o l a t e s  had sporangium morphology s i m i l a r  t o  
t h a t  d e s c r i b e d  b y  I l a t e r h o u s e  (1963)  f o r  b o t h  P .  cryptogea and P. drcchs- 
l e r i .  A1 though  P. cryptogea and P. drechsleri  a r e  s i m i l a r  i n  g e n e r a l  
morphology,  t h e s e  two s p e c i e s  have been separa ted  by Waterhouse (1963)  
based on  t h e  f o l ? o w i n g  c h a r a c t e r i s t i c s :  P. cryptogea has s m a l l e r  sporang ia  
(avg. s i z e  37-40 x  23 Bm, max. 5 5  x 30 um) t h a n  r .  drechsler i  (avg ,  s i z e  
36-50 x 26-30 Urn, max. 70  x  40  Nm), P. cryptogea produces s p o r a n g i a  
s y m p o d i a l l y  and the sporang ia  have conspicuous v a c o u l e s ,  A1 so s p o r a n g i a  
o f  P, cryptogea a r e  l e s s  v a r i a b l e  i n  shape t h a n  P. drechs ler i .  P .  drechs- 
Leri s p o r a n g i a  have been d e s c r i b e d  as b r o a d l y  o b p y r i f o r m  t o  e l o n g a t e d  ob-  
p y r i f o r m ,  some t i m e s  asymmet r i ca l  and t a p e r i n g  a t  t h e  base.  Based on  t h e s e  
c r i t e r i a ,  o u r  i s o l a t e s  resemble  P. drcchsler i  more c l o s e l y  t h a n  P. crypto- 
gea, 



Table 81. Morphological characters o f  several i s o l a t e s  of  ::.:-::?-,-3ri from 2,'5r;ia esr.  wi th  several  known species on f o u r  d i f f e r e n t  media 

I so la tes  t 4 o r p h o l o g i c a l  c h a r a c t e r s  o n  
t o r m e a l  agar 2% Mal t  agar CV-83A PDA 

1 2 3 4 5 

P2 (Hyderabad) Colony amorphous, no t  f i n e l y  r a d i -  
ate, margin e n t i r e ,  no pat tern,  
colony f a i r l y  a e r i a l  throughout, 
hyphae very th i ck ,  very small ir- 
regu la r  hyphal swel l ings,  d i s tan-  
ce between branch i r r e g u l a r  and 
no spores. 

P5 (Kalyanpur) 

Colony appears f i n z r  than P2. No 
d e f i n i t e  colony pat tern,  colony 
s l i g h t l y  f l u f f y  a t  the centre,  
hyphae smoother a t  the margin o f  
the colony than a t  the  centres, 
hyphae a t  centres o f  colony very 
i r r e g u l a r  w i t h  hyphal swe l l i ngs  
adorned w i t h  small p ro jec t ions .  
Distance between branches i r -  
regu la r .  No spores. 

Very s i m i l a r  o r  i d e n t i c a l  i n  
morphology t o  P3. 

Very s i m i l a r  t o  F?. Growth 
perhaps a l i t t l e  slower, 
colony s l i g h t l y  s t e l l a t e  
o r  e x h i b i t i n g  a f a i n t  f lame 
pa t te rn .  No spores. 

Colony amorphous, no pa t te rn ,  Colony densely a e r i a l ,  Amorphous, dense a e r i a l ,  hyphae 
moderately a e r i a l  throughout, amrphrjus , hyphae i r r e g u l a r  i n  width,  g e n e r a l l y  
margin e n t i r e ,  hyphae s tou t ,  smooth. snoo t h  . 
t h i c k ,  branching n o t  a l l  a t  
r i g h t  angles t o  the paren t  
hyphae. No spores. 

Colony p a t t e r n  l i k e  a f l ower  Colony w i t h  dense a e r i a l  Strong camel l i a .  Def in i te f l ower  
w i t h  s w l l ,  pointed p e t a l s .  mycelium, a s l i g n t l y  s t e l -  pa t te rn ,  small p e t a l s  w i t h  
Aer ia l  hyphae s l i g h t  t o  mo- l a t e  p a t t e r n  f a i n t l y  v i s i -  p o i n t s .  Hyphae always c o r a l o i d  
derate.  Hyphae genera l l y  b l e .  tlyphal smoot:~ and b u t  n o t  bo t ryo ida l ,  small pro-  
smooth, some times s l i g h t l y  branching i r r e g u l a r .  j e c t i o n s .  
c o r a l o i d  w i t h  small hyphal 
swell ings.  Eranching n o t  
always a t  r i g h t  angles t o  the 
parent hyphae. No spores. 

Colony p a t t e r n  l i k e  a f l ower ,  Colony no t  q u i t e  as densely Pa t te rn  as above 
bu t  w i t h  fewer p o i n t s  than P3. a e r i a l  as above, s l i g h t l y  
Growth s l i g h t l y  slower than r a d i a l .  Hyphae smooth. 
P3, colony margin scal loped.  Branching i r r e g u l a r .  Growth 
Hyphae s tou t ,  genera l l y  smooth, i n  a p a t t e r n  o f  f a i n t  concen- 
some few small swe i l i ngs .  Bran- t r i c  r i n g s .  
ching n o t  genera l l y  a t  r i g h t  
angles. No spores. 

Colcny p a t t e r n  m r e  o r  l e s s  Less a e r i a l  mycelium than P a t t e r n  as above 
i d e n t i c a l  to t h a t  o f  P3. P3. Colony somewhat rad ia te ,  
Hyphae s l i g h t l y  m r e  cora lo -  b u t  s t i l l  very dense. Hy- 
i d  than those o f  P4. Hyphae phae genera l l y  smooth, w i t h  
w i t h  s m l l  p ro jec t ions ,  n o t  some s l i g h t l y  co ra lo id .  
bo t ryo ida l  . No spores. Branching i r r e g u l a r ,  concen- 

t r i c  r i n g s  v i s i b l e .  







Table 82. Comparison of  the  s i z e  of sporangia o f  several  i s o l a t e s  o f  
Phytophthora  from Cajavlus c a j a n  w i t h  several  known species 

I s o l a t e s  S ize  ( ~m )a/ Length:Breadth r a t i o  

P 2 42-83 
P 3 50-76 
P4 46-74 
P 5 48-64 
P 6 -  50-73 
Rhytophthora d r e c h s l e r i  56-73 
var . ca j a n i  

P. c a j a n i  bl 49-82 (60) x 19-44 (32) 1 .7 : l  
P. cryptogeac/ Avg.37-40 x 23 (max. 55 x 30) 1 . 7 : l  
P. d r e c h s l e r i  9 Avg .36-50 x 26-30(max .70x 40) 1.7: 1 

a/ Data i n  parentheses i s  t he  mean based on 50 measurements f o r  each 
va lue.  

Ami n e t  a1 . (1 978) 

5' Wa terhouse (1  963) 

4. Mat ing s tud ies  

Observat ions on oogonial  and a n t h e r i d i a l  f o rma t i on  were made on 
c a r r o t  agar medium and a mod i f i ed  CV-8JA which conta ined p - S i t o s t e r o l  
(30 mg/l ) , Tryptophan (20mg/ l ) ,  CaC1 2, H20 (1 00 mg/l ) and Thiamine (1 mg/l ) 
A p l u g  ( 5  mn d i a )  o f  each pigeonpea Phytophthora i s o l a t e  was p laced i n  
90 mm p e t r i  d ishes c o n t  i n i n g  the s o l i d i f i e d  medium oppos i t e  (20 mm a p a r t  P t o  a 5 mm p l u g  of  t he  A o r  AZ mat ing type o f  e i t h e r  P. drechs ler i (P-1087 
P. c i n m o m i ( P c - 4 0  and PC-140), P. c r y ~ j t o g e a  (P-1016) o r  P. cambivora 
(P-592). A l l  c u l t u r e s  were incubated a t  2 5 O ~  i n  darkness f o r  3 weeks be- 
f o re  obse rva t i ons  were made. A l l  media used a r e  descr ibed i n  t he  rev iew 
by R i b e i r o  (A sourcebook of t he  genus Phytophthora.  J .  Cramer, Lehre, 
I J .  Germany. 420 pp, 1978) . 

Mat ing  exper iments w i t h  A]  and mat ing types o f  above species 
of Ph toph tho ra  i n d i c a t e d  t h a t  a l l  o f  ICRISAT pigeonpea i s o l a t e s  were o f  Y the  A mat ing  type.  The i s o l a t e  designated as r .  d r e c h s l e r i  v a r .  c a j a n i  
was a l s o  ~1 mat ing  type.  The g rea tes t  number o f  oogonia and oospores oc- 
c u r r e d  i n  mat ings w i t h  t he  A2 type o f  r .  cryptogea. A n t h e r i d i a  and oogo- 
n i a  d i f f e r e d  i n  these i n t e r s p e c i f i c  rnatings. B i c e l  l u l a r  a n t h e r i d i a  was 
noted i n  some i n t e r s p e c i f i c  crosses w i t h  P. cinnamomi (Tab le  83 and 84 ) .  
V a r i a t i o n  i n  oo o n i a l  s i zes  was noted when i n t e r s p e c i f i c  crosses were B made w i t h  t he  A mat ing  type of  P .  cinnamomi on the  mod i f i ed  CV-8JA and 



on c a r r o t  a g a r .  Oospores s i z e s  however v a r i e d  1 i t t l e  ( T a b l e  83, 84, 85, 
86 and 8 7 ) .  A g r e a t e r  number o f  b i c e l l u l a r  a n t h e r i d i a  was observed  on  
c a r r o t  a g a r  medium t h a n  o n  t h e  m o d i f i e d  CV-8JA. Oospores were n o t  formed 
i~ c r o s s  P5 x PC-40 on  c a r r o t  agar .  Oospores were formed i n  t h e  m o d i f i e d  
CV-8JA i n  t h e  m o d i f i e d  CV-8JA i n  c r o s s  P5 x PC-140 ( T a b l e  8 4 ) .  Oogonia 
w i t h  a v e r r u c o s e  o u t e r  w a l l  were observed  o n l y  i n  c e r t a i n  c r o s s e s  w i t h  ~2 
m a t i n g  t y p e  o f  P. cambivora ( T a b l e  8 5 ) .  The f r e q u e n c y  o f  oogon ia  w i t h  
v e r r u c o s e  w a l l s  v a r i e d  i n  c r o s s e s  w i t h  d i f f e r e n t  p igeonpea i s o l a t e s .  A 
m a j o r i t y  o f  t h e  oogon ia  were v e r r u c o s e  i n  c r o s s  P 5  x P .  cambivora w h i l e  
t h e r e  were none i n  t h e  c r o s s  P3 x P. camblvora ( T a b l e  8 5 ) .  

A few d e e p l y  p igmented oospores  were observed  i n  s i n g l e  c u l t u r e s  
o f  p igeonpea i s o l a t e s ,  when i n c u b a t e d  o n  oatmeal  a g a r  a t  30°C f o r  3 weeks. 
No sexua l  s t r u c t u r e s  were observed  a t  any o t h e r  t e m p e r a t u r e  o n  any o t h e r  
medi um. 

The f o r m a t i o n  o f  oospores has a l s o  been used as a c r i t e r i o n  f o r  
s e p a r a t i n g  P. cryptogea and P. drechsleri .  Waterhouse 0963) r e p o r t e d  t h a t  
P. clrechsleri d i d  n o t  f o r m  oospores  when c r o s s e d  w i t h  P. cinnamomi. Our 
s t u d i e s  i n d i c a t e  t h a t  oogon ia  formed r e a d i l y  i n  c r o s s e s  w i t h  P .  c i n m o m i ,  
b u t  t h e  number produced v a r i e d  w i t h  t h e  i s o l a t e ,  o f  P. drechsLeri used. 
~ h e ~ h e r d l  (1978)  r e c e n t l y  r e p o r t e d  a d e t a i l e d  s t u d y  o f  i n t e r  and i n t r a -  
s e c i f i c  m a t i n g  b e h a v i o u r  o f  s e v e r a l  Phytophthora s p e c i e s .  He f o u n d  t h a t  f' A i s o l a t e s  o f  P.  drechsZeri/P. cryptogea r e a d i l y  formed oogon ia  when mated 
w i t h  P.  cinncunom-i, b u t  n o t  c r o s s e d  w i t h  t h e  ~2 m a t i n g  t y p e  o f  P. drechsler? 
o r  o f  P. cryjjtogea. Our m a t i n g  t e s t s  a g r e e  i n  g e n e r a l  w i t h  Shepherd 's  
f i n d i n g s .  

5 .  P a t h o g e n i c i t y  t e s t s  

F o r  t h e s e  s t u d i e s ,  ' p o t  c u l t u r e '  t e c h n i q u e  was used .  Pa thogen i -  
c i t y  t e s t s  u s i n g  28 p l a n t  s p e c i e s  i n d i c a t e d  t h a t  r e p r e s e n t a t i v e  p igeonpea 
i s o l a t e s  P2, P3 and P 4  were s p e c i f i c  t o  p igeonpea and some AtyZosia spp., 
a c l o s e l y  r e l a t e d  w i l d  s p e c i e s  commonly found  i n  I n d i a  ( T a b l e  8 8 ) .  

I n  a n o t h e r  t e s t ,  30 Phytophthora i s o l a t e s  ( 5  ICRISAT i s o l a t e s  + 
P .  drechsleri v a r .  cajani + P.  parasitica, a P u e r t o  R i c o  p igeonpea i s o -  
l a t e )  were t e s t e d  o n  two p igeonpea 1 i n e s ;  v i z . ,  ICP-7065 and HY-3C by  
f o l l o w i n g  ' p o t  c u l t u r e '  t e c h n i q u e .  The r e s u l t s  p r e s e n t e d  i n  T a b l e  89 
i n d i c a t e  t h a t  ICP-7065 showed r e s i s t a n t  r e a c t i o n  ( w i  t h i a  10% b l  i g h t )  t o  
o n l y  two p igeonpea i s o l a t e s  (P2 and P .  drechsleri v a r .  ca jax i )  and t o  
a l l  non-pigeonpea i s o l a t e .  B u t  HY-3C was s u s c e p t i b l e  t o  a l l  seven p igeon-  
pea i s o l a t e s  and t o  one p i n e  i s o l a t e ,  P. drechsler4 ( t h i s  i s o l a t e  was 
non-pa thogen ic  i n  a r e p e a t  t e s t ) .  1.t remained f r e e  f r o m  a l l  o t h e r  non- 
p i  geonpea i s 0 1  a t e s .  T h i s  i n d i c a t e s  t h e  p r o b a b i  1 i t y  t h a t  r a c e s  o f  Phytoph- 
thora e x i s t  w i t h i n  t h e  c o l l e c t i o n  o f  i s o l a t e s  f r o m  p igeonpea.  

Shepherd, C .J  . 1978.  M a t i n g  b e h a v i o u r  o f  A u s t r a l i a n  i s o l a t e s  o f  Phytoph- 
thora species. I .  I n t e r -  and i n t r a - s p e c i f i c  m a t i n g .  A u s t . J . B o t ,  26: 
1 23-1 38. 



Table 83. Format ion  of  sexual organs i n  crosses between Phytophthora  
i s o l a t e s  f rom pigeonpea & a r A 2  mat ing  t ype  o f  P. cinmorni 
(Pc40) on c a r r o t  agar medium 

Mat ings Sex organsc1 Oogonia ~ n t h e r i d i a u  Oospores Th ickness 
( ~ m )  ( ~ m )  (,urn) o f  oospo- 

r e  w a l l  

a/ - 
Number of  oogonia a r e  i n d i c a t e d : +  = 1-10 oog in ia ;  ++ = 11 -20 oogonia 
and +++ = above 20 o o g i n i a  per low power microscope f i e l d  (100X).  

b l  - 
On crosses P3 x Pc40 and P4 x Pc40 a few b i c e l l u l a r  a n t h e r i d i a  were 
p resen t ;  and i n  c rosses P2 x Pc40 and Pdc x Pc40 about 50% o f  t h e  
a n t h e r i d i a  were b i c e l  l u l a r .  

c / - 
Pdc = P. drechsleri v a r .  c a j ~ n i .  



Table 84. Format ion o f  sexual  organs i n  c rosses betweenPhytophthora 
i s o l a t e s  f rom pigeonpea and an Az ma t ing  t y p e  o f  P - c i n m i  
momi(Pcl40)on a m o d i f i e d  c1 a r i f i e d  V-8 j u i c e  aqar medium 

Mat i  ngs Sex 5' Oogonia An t h e r i d i a -  b' Oospores Thickness 
organs (um) (urn ( ~ m  o f  oospo- 

r e  w a l l  

a1  - 
Number o f  oogonia a r e  i n d i c a t e d :  ++ = 11-20 oogonia and +++ = above 20 
oogonia p e r  low power m ic roscop ic  f i e l d  (100X). 

b l  - 
On crosses P2 x Pc140, P4 x Pc140, and P6 x Pc140 a few b i c e l l u l a r  an- 
t h e r i d i a  were present ;  and i n  c ross  Pdc x Pc140 about  50% o f  t h e  an- 
t h e r i d i a  were b i c e l l  u l a r .  

c /  - 
Pdc = P. d r e c h s l e r i  va r .  cajani. 



Tab1 e 85. F o r m a t i o n  o f  sexua l  o rgans  i n  c rosses  between ~hytuqhthora  
i s o l a t e s  f rom p igeonpea and an Az m a t i n g  t y p e  o f  P. cmbi 
vora (Pb92) o n  a m o d i f i e d  c l a r i f i e d  V-8 j u i c e  a g a r  medium 

!;la t i  ngs 00gon i  a- b1 A n t h e r i d i a  Oospores T h i c k n e s s  
o r g a n s  (pm) (urn) (um) o f  o o s p o r e  

w a l l  
(ym) 

a 1  - 
Number o f  o o g o n i a  a r e  i n d i c a t e d :  + = 1-10 oogon ia  and +++ = above 20 
o o g o n i a  p e r  l o w e r  m i c r o s c o p i c  f i e l d  (100X).  

b/ - 
On c r o s s e s  P5 x P592 and Pdc x P592 abou t  50% o f  t h e  o o g o n i a  were  w i t h  
v e r r u c o s e  w a l l  s .  

c 1 - 
Pdc = P .  &echsZeri v a r .  c a j a ? ~ i  



Tab le  86 .  F o r m a t i o n  o f  sexua l  organs i n  cro_sses between Phytophthora 
i s o l a t e s  f r o m  p igeonpea and an  A 2  m a t i n g  t y p e  o f  P. drechs- 
Zeri (P1087) on  a m o d i f i e d  c l a r i f i e d  V-8 j u i c e  a g a r  medium 

M a t i  ngs s e x y  O o o n i a  A n t h e r i d i a  0osporesL1 Th ickness  
organs 9rm) ( ~ m  ( ~ m )  of oospore 

w a l l  
(urn) 

pdcq x P I087  ttt 29-44 ( 3 5 )  12-21 ( 1 5 )  x  23-35 ( 2 8 )  2-4 ( 3 )  
12-15 ( 1 3 )  

Number o f  oogon ia  a r e  i r d i a t e d :  t = 1 -10  oogonia,  t+ = 11-20 oogonia and 
+++ = above 20 oogon ia  p e r  l o w  power m i c r o s c o p i c  f i e l d  (100X) 

b/ - 
On c rosses  P3 x P I087  and P6 x PI087 oospores were a p l e r o t i c .  

c  / - 
Pdc = P, drechsZeri v a r .  cajani. 



Table 87. Format ion  o f  sexual organs i n  crosses between Phytophthoru 
i s o l a t e s  from pigeonpea and an A 2  mat ing t ype  o f  P. crypto- 
gea (P1016) on a modi f ied  c l a r i f i e d - V - 8  j u i c e  agar medium 

Mat ings sex&/ Oogoni a A n t h e r i d i a  Oospores Thickness 
organs (jm) (urn) ( ~ m  o f  oospore 

w a l l  

P4 x P1016 ttt 31-41 (35)  12-1 7 (16)  x 22-36 (27)  2-5 ( 3 )  
12-19 (16)  

~ d c b '  x PI016 ttt 29-38 (32)  12-19 (16) x 19-30 (23)  2-4 ( 3 )  
12-24 (17)  

a/ 
Number o f  oogonia a r e  i n d i c a t e d :  +++ = above 20 oogonia pe r  low power 
m ic roscop i c  f i e l d  (100X). 

b/ - 
Pdc = P. drechsleri  v a r .  cajani .  



Tab1 e  88. P a t h o g e n i c i t y  o f  Phytophthora i s o l a t e s  from p igeonpea ( ~ a j a n u s  
cajan)  t o  v a r i o u s  p l a n t  s p e c i e s  

P l a n t  s p e c i e s  

Cajanus cajan (Cv. HY-3C) (p igeonpea)  
Cajanus cajan ( ICP-7065) (p igeonpea)  
Osteospermwn sp. ( a f r i c a n  d a i s y )  
Medicago sativwn c v  . Moapa (a1 f a 1  f a )  
Persea indica ( w i  1  d  avocado) 
Citrus s inensis  c v .  mv sweet  ( c i t r u s )  
Vignu s inens i s  L.  (cowpea) 
C'ucwnis sa t ivus  L .  c v .  S t r a i g h t - 8  (cucumber) 
Solanwn melongenwn L.  c v .  B l a c k  Beauty ( e g g p l a n t )  
C a p s i m  annuwn L.  (pepper )  
Vinca minor L.  ( p e r i w i n k l e )  
S o l a m  tuberoswn L .  c v .  Whi te  Rose ( p o t a t o )  
Carthams t i n c t o r i u s  L .  c v .  N-10 ( s a f f l o w e r )  
Glycine marc. L.  (soybean) 
Helianthue annuus L.  c v .  Sumner Beauty ( s u n f l o w e r )  
Lycopersicwn esculentwn L . cv  . Pearson (toma t o )  
Crotalaria juncea L. (sunn-hemp) 
Phaseolus vulgaris  L .  ( f r e n c h  bean) 
Phaseolus sp. ( v a l o r  bean) 
Piswn sativwn L .  (pea)  
Cicer arietinwn L.  c v .  Whi te  p a n i s h  ( c h i c k p e a )  
Atylosia sericea ( w i l t  p l a n t s  r e l a t e d  t o  p igeonpea)  
A. pk tycarpa  I I 

A.  v o l u b i l i s  I 1  

A .  scarabaeoides I 1  

A. l ineata I t  

A .  ca jani fo  l i a  I 1  

A. albicans I !  

Phy tophthom 
P 2  P  3 

a/  i s o l a t e s -  
P4 

a_/ 
The + s i g n  i n d i c a t e s  t h e  p l a n t s  were s u s c e p t i b l e ,  
The - s i g n  i n d i c a t e s  t h e  p l a n t s  were r e s i s t a n t .  



Table 89. Reaction of C U ~  t i va r s  HY-3C and ICP-7065 of Cajams ca jan  
(pigeonpea) t o  d i f f e r en t  ~ 3 i t Z ' h o r a  . species 

l ~ h ~ t o p h t h o r a  i s o l a t e s  tes ted  and  hosts Pi geonpea 1 i  nes- a / 
HY-3C ICP-7065 

-- 

(pi  geonpea) I t  t 
+ 

P4 I 1  + 
P5 I) t 
P 6 1) t 
clrechsleri va r . cajuni I( t 
cuctorum (Blackwell ' s  type)  (P715) - 
colocasiae(P356) - 
cryptoysa ( P  187) - 
c r ~ p t o g e a  (P637 ) - 
cryptogea (P1016) - 
cryptagea Pethybridge type (P1088) - 
cups ic i  type ( PI091 ) - 
c i t r i c o l a  type (P716) - 
c i t rophthora  (P479) ( c i  t r u s )  - 
cinnumomi (Pc40) (avocado) - 
cambivora (P592) - 
JrechsZeri  (P568) - 
drechs l e r i  (P852) 
d rcchs l e r i  (PI 076) t - - b/ 
d rechs l e r i  (PI 087) - 
rnegusye2ma (P1057) (a1 f a l f a )  - 
rnegaspema - -  high temp. i s o l a t e  (P238) ( a l f a l f a )  - 
megasperma var . so j ae  (P406) - 
ncyaspema -- high temp. i s o l a t e  (p240) ( a l f a l f a )  - 
p a ~ ~ a s i t i c a  (P991) - 
p a r a s i t i c a  (PI 070) - 
pa ra s i t i ca  (P968) (pigeonpea) + 
palmivora (P550) - 
vignae (P606) (cowpea) - 

" The + s ign  indica tes  the plants  were susceptible .  
The - sign indica tes  the plants  were r e s i s t a n t .  

b/ - 
I so l a t e  was non-pathogenic in a repeated t e s t .  

C/ I s o l a t e  from Puerto Rico. 



6. Des igna t ion  o f  t h e  causa l  agent  o f  b l i g h t  o f  pigeonpea as P. 
clrechsleri f .  sp. cajani 

We cannot  s t a t e  u n e q u i v o c a l l y  t h a t  t h e  i s o l a t e s  desc r ibed  as P. 
cajani by Amin e t  a1 . (1978) i s  t h e  same as ou r  i s o l a t e s  s i n c e  t h e  c u l -  
t u r e  o f  t h i s  f u F u r a v e  a p p a r e n t l y  been l o s t .  However, t h e  morphology 
and s i z e  o f  sporang ia  o f  t h i s  i s o l a t e  des ignated as p .  cajani as r e p o r -  
t e d  by  Amin e t  a1 . (1978) was s i m i l a r  t o  o u r  i s o l a t e s .  Homothal l ism as 
c i t e d  by A m i n e t a 1  . (1978) does n o t  d i f f e r e n t i a t e  P. cajani from' P. 
drechsleri  s i n g  homotha l l  i c  i s o l a t e s  of  P. drechsleri  have p r e v i o u s l y  
been desc r ibed  by Tucker (1931).  Our s t u d i e s  showed t h a t  t h e  i s o l a t e s  
P2, P3, P4, P5 and P6 were ~1 ma t ing  type when crossed w i t h  t e s t  A~ i s o -  
l a t e s  b u t  a t  30°c on OM4 these i s o l a t e s  were homothal l  i c .  

Pal e t  a1 (1970) desc r ibed  chlamydospores. Our c l o s e  observa- 
t i o n  by l i g h t  microscopy i n d i c a t e d  t h a t  t h e  hyphal s w e l l i n g s  were n o t  
d e l i m i t e d  by a  septum. There fo re  what we saw were n o t  chlamydospores. 

Our data  suppor t  t h a t  t h e  i s o l a t e s  P2, P3, P4, P5 and P6 shou ld  
be c l a s s i f i e d  as P. drechsleri  s i n c e  they  c l o s e l y  resemble t h e  compara- 
t i v e  i s o l a t e  o f  t h a t  species and w i t h  c h a r a c t e r i s t i c s  o f  sporang ia  des- 
c r i b e d  by Tucker (1931 ) .  A l though t h e  ' forma s p e c i a l e s '  concept has n o t  
p r e v i o u s l y  been used t o  c l a s s i f y  h o s t  s p e c i f i c  i s o l a t e s  o f  Phytophthora, 
i t  appears t o  be a p p r o p r i a t e  here .  The data i n  t a b l e s  88 and 89 i n d i -  
c a t e  t h a t  t h e  i s o l a t e  f rom pigeonpea a r e  h o s t  s p e c i f i c .  There fore ,  
P. drechsleri  f .  sp.cajani i s  p resented as t h e  name f o r  t h e  Phytophthora 
caus ing b l i g h t  o f  pigeonpea. The d e s i g n a t i o n  i s  i n  c o n f o r m i t y  w i t h  t h e  
I n t e r n a t i o n a l  Rules o f  Bo tan ica l  Nomenclature, A r t i c l e  4  ( S t a f l e u  e t  a1 .. 
1972. I n t e r n a t i o n a l  Code o f  B o t a n i c a l  Nomenclature. U t r e c h t ,  Nether-  
lands,  426 p p ) .  The te rm " v a r i e t y "  (eg.  va r .  cajanil has been used by 
Pal  e t  a l .  (1970) .  The " v a r i e t y "  shou ld  be based on morpho log ica l  d i f -  
f e r e z e s a n d  n o t  on h o s t  s p e c i f i c i t  . The use o f  forma spec ia les  was 

f i c  i s o l a t e s  o f  P. megasperma. 
Y r e c e n t l y  proposed by Kuan and Erwin  (1978) i n  d e s i g n a t i n g  h o s t  spec i -  

0 .  Screening 

1 . Germpl asm 

More than  1400 germplasm accessions were screened by ' p o t  c u l -  
t u r e '  techn ique.  P l a n t i n g  , screen ing and r e c o r d i n g  obse rva t i ons  were 
done as desc r ibed  i n  Pu lse Patho logy (Pigeonpea) Annual Report ,  1977-78 
The r e s u l t s  a r e  presented i n  APPENDIX XLIV. 

' ~ u a n ,  Ta-L i . ,  and D.C. Erwin .  1978. The use o f  formae spec ia les  t o  sub- 
d i v i d e  Phytophthora megasperma Drechs le r .  Phytopatho logy News. 12: 147 
( A b s t r . ) .  



The percen tage  o f  b l i g h t  v a r i e d  f rom 0 . 0  t o  100.0%. A l i s t  o f  
52 1 i n e s  t h a t  r e c o r d e d  l e s s  than  10% b l i g h t  i s  g i v e n  below: 

ICP-1788, -1 950, -21 53, -2376, -2505, -2673, -2682, -271 9, -2736, 
-2974, -3008, -3259, -3367 , -3741, -3753, -3868, -3891 , -3899, -3937,-4135, 
-41 41 , -41 68, -4699 -4752 , -4882, -5450, -5860, -6865 ,-6952, -6953, -6956,49749 
-7057, -7065, -71 51 -7182, -7185, -71 96, -7200, -7232, -7269, -7273, -7483, 
-7533, -7624, -7657, -7672, -7692, -7701, -7746, -7749, and -7754. 

2 .  S t e r i l i t y  mosaic  r e s i s t a n t  1 i n e s  

One hundred and seventeen s t e r i l  i t y  mosaic r e s i s t a n t  germplasm 
s e l e c t i o n s  were screened f o r  b l i g h t  r e s i s t a n c e  i n  ' p o t  c u l t u r e '  and t h e  
r e s u l t s  a r e  p r e s e n t e d  i n  APPENDIX XLV. The 15 s e l e c t i o n s  wh ich  showed l e s s  
than  10% b l i g h t  i n c i d e n c e  i n  t h e  f i r s t  t e s t  were screened a g a i n  and t h e  
r e s u l t s  a r e  g i v e n  i n  Tab le  90. Average o f  two t e s t s  r e s u l t s  i n d i c a t e d  t h a t  
14 germplasm s e l e c t i o n s  ( o n l y  ICP-7185-1-693 showed more b l i g h t  i n  t h e  se- 
cond t e s t )  r e c o r d e d  l e s s  t h a n  10% b l  i g h t .  

Most o f  these  s t e r i l  i t y  mosaic r e s i s t a n t  germplasm s e l e c t i o n s  were 
screened i n  t h e  b l i g h t  n u r s e r y  and the  r e s u l t s  a r e  p resen ted  e lsewhere i n  
t h i s  r e p o r t .  Out  o f  these 14 s e l e c t i o n s  found r e s i s t a n t  i n  t h e  ' p o t  c u l -  
t u r e ' ,  9 showed r e s i s t a n t  r e a c t i o n  t o  t h e  b l i g h t  i n  f i e l d  s c r e e n i n g  a l s o .  

Tab1 e 90. Summary o f  p o t  sc reen ing  o f  s t e r i  1 i t y  m o s a i c r e s i  s t a n t  germ- 
p lasm s e l e c t i o n s  f o r  r e s i s t a n c e  t o  Phytophthora b l i g h t  

- 
1 s t  ~ e s t -  2nd T e s t  

P a r t i c u l a r  No. o f  No. No. o f  No. T o t a l  T o t a l  Average 
p l a n t s  b l i g h t e d  p l a n t s  b l i g h t e d  no.of  no. p e r c e n t  
t e s t e d  t e s t e d  p l a n t s  b l  i g h -  b l i g h t  

--- t e s t e d  - t e d  - 

ICP-4765-3-550 8 0 7 0 15 0 0.0 
ICP-4866-1-6SO* 10  0 18 0 28 0 0 . 0  
ICP-5656-1-2SO* 8 0 13 0 21 0 0.0 
ICP-7185-1-6SO* 1 0  0 10 6 2 0 6 30.0 
ICP-7197-3-S10 11 0 5 1 16  1 6 .2  
ICP-7414-1-4SO* 11 0 9 0 20 0 0 . 0  
ICP-8101-5-1 SO* 16 0 8 0 24 0 O"0  
ICP-8106-2-5SO* 10  0 10 1 20 1 5.0 
ICP-8120-1-1 SO 9 0 6 1 15 1 6.7 
ICP-8127-8-1 SO 1 0  0 17 0 27 0 0,O 
ICP-8132-2-3SP* 1 0  0 12 0 22 0 0.0 
ICP-8139-3-1 SP 14 0 10 0 24 0 0.0 
ICP-8144-3-3SO* 1 0  0 19 2 2 9 2 6.9 
ICP-8147-1-2SO* 1 0  0 11 0 21 0 0 . 0  
ICP-8151-7-3SO* 15 0 13 0 28 0 0.0 
HY-3C ( S u s c e p t i b l e )  15 13 12 10  27 23 85 .2  

* A lso  r e s i s t a n t  i n  f i e l d  sc reen ing .  



3.  R e a c t i o n  o f  b l i g h t  p r o m i s i n g  l i n e s  ( a g a i n s t  P2 i s o l a t e )  t o  R3 
( D e l h i )  and P4 (Kanpur)  i s o l a t e s  

T h i r t y  b l i g h t  p r o m i s i n g  1 i n e s  f r o m  1977-78 s c r e e n i n g  were t e s t e d  
a g a i n s t  P3 (Del h i )  and P4 (Kanpur)  i s o l a t e s  a l o n g  w i t h  P2 i n  ' p o t  c u l t u r e ' .  
The t e s t  was r e p e a t e d  once and t h e  r e s u l t s  a r e  p r e s e n t e d  i n  T a b l e  91. 

A l l  t h e  30 1 i n e s  showed s u s c e p t i b l e  r e a c t i o n  t o  b o t h  P3 and P4 
i s o l a t e s ,  A g a i n s t  P2 however, o n l y  3 l i n e s  showed a round  30% b l i g h t  and 
t h e  r e m a i n i n g  were r e s i s t a n t .  More t h a n  90% b l i g h t  was r e c o r d e d  i n  a l l  t h e  
30 l i n e s  a g a i n s t  P4 whereas a g a i n s t  P3 most  o f  t h e  1 i n e s  showed l e s s  t h a n  
50% b l i g h t .  

T a b l e  91. R e s u l t s  o f  p o t  s c r e e n i n g  o f  Phy toph thora  b l i g h t  p r o m i s i n g  l i n e s  
I t o  P2 i s o l a t e )  a g a i n s t  P3 ( D e l h i )  and P4 (Kanpur)  i s o l a t e s 3  

P 2 Del h i  Kanpur 
ICP.No. No. o f  % B l i g h t  No. o f  % B l i g h t  No. o f  % B l i g h t  

p l a n t s  p l a n t s  p l a n t s  

ICP-28 129 3 .9  
-113 122 4.9 
-214 145 27.6 
-231 129 8 .5  
-339 141 8.5 
-580 129 9.3 
-752 135 8.9 
-91 3 113 9.7 
-914 123 29.3 
-934 129 5.4 
-1 088 104 5 .8  
-1090 1 28 1 .6  
-1 120 122 6 .6  
-1 123 126 1 .6  
-1 149 131 3.8 
-1 1 50 121 8.3 
-1 151 1 28 10.9 
-1 258 1 24 11.3 
-1 321 106 1.9 
-1 529 125 2.4 
-1 535 1 30 9.2 
-1 570 120 30.8 
- 1 586 97 6.2 
-1 950 121 7.4 
-21 53 131 9 . 2  
-2376 129 6.9 
-3753 110 8 . 2  
-6974 126 4.8 
-7065 127 6.3 
-7182 102  4.9 

HY-3C (SUS-  30 100.0 
c e p t i b l e  check)  

a/  Average o f  two t e s t s .  - 



C. Growth  o f  f i v e  p igeonpea Phytophthora i s o l a t e s  on  f i v e  media 

The o b j e c t i v e  o f  t h i s  s t u d y  was t o  f i n d  o u t  s u i t a b l e  s o l  i d  medium 
f o r  t h e  g r o w t h  o f  5 pigeonpea i s o l a t e s .  F i v e  s o l  i d  media used i n  t h i s  
s t u d y  were  Corn  meal a g a r  ( C F l ~ ) + ~ i m a r i c i n  - Vancomycin - PcNB (PVP), 
p o t a t o - d e x t r o s e  a g a r  (PDA) , V-8 j u i c e  agar  (V-8JA), Pigeonpea stem e x t r a c t  
d e x t r o s e  a g a r  (PPDA) and  CMA. F i v e  mm i n o c u l u m  p l u g s  o f  each o f  f i v e  
i s o l a t e s  ( P 2  t o  P6 )  were p l a c e d  on t h e  c e n t e r  o f  s o l i d i f i e d  medium i n  
p e t r i  d i s h e s  and  i n c u b a t e d  a t  30°c f o r  7  days.  The c o l o n y  d i a m e t e r ( m i n u s  
i n i t i a l  5 mm i n o c u l u m  p l u g )  was r e c o r d e d  and p r e s e n t e d  i n  T a b l e  92. The 
r e s u l t s  i n d i c a t e  t h a t  CFN i s  t h e  b e s t  s o i l d  medium f o r  a l l  t h e  f i v e  i s o -  
l a t e d  f o l l o w e d  by  p igeonpea stem e x t r a c t  d e x t r o s e  a g a r  and V-8JA. The 
o t h e r  two  media (CFN + PVP and PDA) suppor ted  moderate g r o w t h  f o r  a l l  t h e  
f i v e  i s o l a t e s .  

T a b l e  92.  Co lony  d i a m e t e r  . (cm) o f  f i v e  p i  geot~pea ~h!j tophthora i s o l a t e s  
on  f i v e  media a/ 

I s o l a t e  Corn meal a g a r  + P o t a t o  dex- V-8 J u i c e  Pigeonpea Corn 
No. P i m a r i c i n  - Van- t r o s e  agar  a g a r  s t e m e x -  meal 

conlyci  n  -PCNB t r a c t  dex- a g a r  
-- t r o s e  a g a r  

P 2 4.7 4 .0  5.8 7.1 9 .0  
(Hyderabad)  

P 3 4 .8  6 .1  8 .0  6.7 9 .0  
(Del  h i  ) 

P4 4 .6  5.7 7 .4  8 . 7  9.0 
(Kanpur )  

P5 
( K a l  y a n p u r )  

P6 5.4 5.1 8 . 2  8 . 2  9 . 0  
( D e w )  

&' Average o f  4  r e p 1  i c a t i o n r  . 

D. F u n g i c i d a l  seed t r e a t m e n t  s t u d s  

R e c e n t l y  a  g r o u p  o f  a c y l a l a n i n e  d e r i v a t i v e s ,  w h i c h  s y s t e m i c a l  l y  con-  
t r o l  v a r i o u s  d i s e a s e s  caused b y  fung i  o f  t h e  Oomycetes, has become a v a i -  
l a b l e  f r o m  CIBA-GEIGY C o r p o r a t i o n  f o r  e x p e r i m e n t a t i o n .  D iseases  caused by  
s p e c i e s  o f  Phytophthora, Pythiwn, Urem,iu, PZasmoparla, Pseudoperonospora 
and Sclerospora a r e  among t h o s e  c o n t r o l l e d  by  t h e s e  compounds. One a c y l a -  
l a n i n e  a n a l o g u e  was i n h i b i t o r y  t o  phgtophthora parasi t ica Var.  nicot ianue 
i n  v i e r 0  and gave good c o n t r o l  of b l a c k  shank o f  tobacco  i n  p r e l i m i n a r y  



f i e l d  t e s t s  i n  1976 ( M i t c h e l l  and Kannwischer ,  u n p u b l i s h e d )  . T h i s  com- 
pound, w h i c h  has t h e  s y s t e m a t i c  chemica l  name o f  N- (2 ,  6-dimethylphenyl ) 
-N- (methoxyace ty l  ) -  a l a n i n e  m e t h y l e s t e r ,  was t e s t e d  a s  CGA 48988 (=GA-1- 
8 2 )  and g i v e n  t h e  t r a d e  name, R i d o m i l .  

A  seed t r e a t m e n t  t r i a l  was conduc ted  i n  ' p o t  c u l t u r e '  w i t h  R i d o m i l  
( 2 5  WP) t o  c o n t r o l  t h e  b l i g h t  o f  p igeonpea.  Seeds o f  HY-3C, a  b l i g h t  sus -  
c e p t i b l e  c u l t i v a r ,  were used i n  seed t r e a t m e n t  s t u d i e s .  Seeds were d r y  
d ressed  a t  f i v e  r a t e s  - 0.1%, 0.2%, 0.3%, 0.4% and 0.5% f u n g i c i d e .  Four  
r e p 1  i c a t i o n s  were k e p t  f o r  each t r e a t m e n t .  P roper  checks were a l s o  main-  
t a i n e d  d u r i n g  t h e  e x p e r i m e n t a t i o n .  Abou t  25 seeds were sown i n  each p o t  
( =  r e p l i c a t i o n ) .  The f i r s t  i n o c u l a t i o n  was done 6  days a f t e r  sowing and 
t h e  same t r e a t m e n t s  r e c e i v e d  second i n o c u l a t i o n  15 days a f t e r  t h e  f i r s t  
i n o c u l a t i o n  t o  f i n d  o u t  t h e  p e r s i s t e n c e  o f  t h e  f u n g i c i d a l  e f f e c t  i n  t h e  
t r e a t e d  s e e d l i n g s .  The p e r c e n t  b l i g h t  i n c i d e n c e  was r e c o r d e d  15 days 
a f t e r  1 s t  i n o c u l a t i o n  as w e l l  a s  15 days a f t e r  2nd ; n o c u l a t i o n .  The 
r e s u l t s  a r e  p r e s e n t e d  i n  T a b l e  93. 

W i t h  t h e  f i r s t  i n o c u l a t i o n  c o n t r o l  o f  b l i g h t  i n  ' p o t  c u l t u r e '  was 
accompl i shed  ( f r o m  0.2% t o  0.5% R i d o m i l  seed t r e a t m e n t ) .  When t h e  same 
t r e a t m e n t s  were s u b j e c t e d  t o  second i n o c u l a t i o n ,  t h e  c o n t r o l  o f  b l  i g h t  
( w i t h i n  10% b l i g h t )  was a c h i e v e d  o n l y  w i t h  h i g h e r  r a t e  ( 0 . 5 % ) .  There  
was no adverse  e f f e c t  on  g e r m i n a t i o n  and s e e d l i n g s .  The e x p e r i m e n t  w i l l  
be r e p e a t e d  i n  ' p o t  c u l  t u r e  ' . 

I n  1979 k h a r i f ,  a  f i e l d  t r i a l  w i l l  be conduc ted  i n  b l i g h t  n u r s e r y  
t o  see t h e  per fo rmance  o f  t h i s  c h e m i c a l .  

ea seed t r e a t m e n t  w i t h  Ridomi'l on the- 
ri%i n c l  dence  1-5-dE Z f C r T s t T n n n d  --- 

i n o c u 1 a t i o n s Y  

R1 R2 R  3  R4 Average 
Trea tment  TPT % B l i g h t  TPT % B l i g h t  TPT % B l i g h t  TPT % B l i g h t  % B l i g h t  

0 .1% 25 2 4 . 0 4 8 . 0  26 19 .2  38.5 26 15.4 38.5 26 23.1 53.8 20.4 44.7 
0 .2% 26 0.0 15.4 26 B.0 26.9 28 25.0 35.7 26 7.7 1 1 . 5  8 . 2  22.4 
0.3% 26 7.7 19.2 30 0.0 6 .7  28 7.1 14.3 29 0.0 3 .4  3.7 10  9 
0 .4% 24 0 . 0  8 . 3  28 0 .0  17 .8  26 0.0 7.7 26 0  0  7 . 7  0  0  10.4 
0.5% 29 0.0 3.4 23 @,O 8.7 26 0.0 7.7 27 0 . 0  7 . 4  0 . 0  6  8 
Non- t rea-  2 2 1 0 0 . 0  - 2 8 1 0 0 . 0  - 2 6 1 0 0 . 0  - 2 5 9 6 . 0  - 99 .0  - 
t e d  ( 1 s t  
i nocu l  a -  
t i o n )  
Non- t rea-  25 - 3 6 . 0 2 6  - 1 1 . 5 2 3  - 8 . 7 2 5  - 1 8 7  - 1 8 7  
t e d  (2nd 
i n o c u l a -  
t i o n )  bl 
a 1  HY-3C, a  b l i g h t  s u s c e p t i b l e  c u l  t i v a r  was used.  b /  Less b l i g h t  i s  obser -  - 

ved when o l d  seed1 i n g s  a r e  i n o c u l a t e d .  R1 t o  RT: R e p l i c a t i o n s .  
TPT: T o t a l  P l a n t s  Tes ted .  A: % B l i g h t  15 days a f t e r  1 s t  i n o c u l a t i o n .  
B: % Bltght 15 days a f t e r  2nd i n o c u l a t i o n .  



E. L o n g e v i t y  o f  Phy toph thora  c u l t u r e  i n  v i t r o  

I n  i n i t i a l  s t a g e s  we f a c e d  some d i f f i c u l t i e s  i n  s t o r i n g  o u r  
~ h y t o p h t b r a  c u l t u r e s  a t  l o w e r  tempera tu res .  So, a  s i m p l e  e x p e r i m e n t  
was c o n d u c t e d  t o  f i n d  o u t  optimum t e m p e r a t u r e  and p r o p e r  medium f o r  s t o -  
r i n g  Phyt~ph thora  c u l t u r e s  o v e r  l o n g  p e r i o d s  i n  v i t r o .  The P2 i s o l a t e  
was s u b - c u l t u r e d  o n  b o t h  V-8JA (V-8 j u i c e  a g a r )  and PDA ( p o t a t o - d e x t r o s e -  
a g a r )  media and  k e p t  a t  f o u r  d i f f e r e n t  t e m p e r a t u r e  ranges ;  v i z . ,  100, 150, 
220, and  28OC. The v i a b i l i t y  o f  t h e  c u l t u r e  was t e s t e d  a t  week ly  i n t e r -  
v a l s  o n  V-8JA ( a  f a v o u r a b l e  medium f o r  l 'hytophthoru) and t h e  r e s u l t s  a r e  
p r e s e n t e d  i n  T a b l e  94. 

The r e s u l t s  c l e a r l y  i n d i c a t e  t h a t  t h e  P2 i s o l a t e  o f  p igeonpea 
~ h y t o p h t h o m  s u r v i v e s  f o r  a  l o n g e r  p e r i o d  a t  1 5 O ~ .  It s u r v i v e s  o n l y  
f o r  a  week ( o n  PDA) o r  two ( o n  V-8JA) a t  10oC. Among t h e  two media t e s t e d  
V-8JA i s  b e t t e r  t h a n  PDA, b u t  t h e  p a t t e r n  o n  t e m p e r a t u r e  e f f e c t s  rema ins  
t h e  same. 

The Phytophthora c u l t u r e s  c o u l d  be s t o r e d  a t  1 5 ' ~  on  V-8JA f o r  
a l o n g e r  p e r i o d .  

T a b l e  94. n  t h e  s u r v i v a l  o f  Phytophthoru 
d r e c h s l e r i  f .  sp. caj_uni on two g r o w t h  media 

Tempera tu re  ("c ) V-8JA P DA 
Days - .---- 

1 0  14 7 
15 133 105 
22 7 7 7 7 
28 6 3 56 

V-8JA - V8 J u i c e  a g a r  
PDA - P o t a t o - d e x t r o s e - A g a r  

F .  Growth  o f  P h y t o p h t h o r a  on  media i n c o r p o r a t i n g  d i f f e r e n t  t i s s u e s  
o f  p igeonpea 

S i n c e  t h e  p igeonpea ~ h ~ t o p h t h o r a  does n o t  a t t a c k  t h e  r o o t  system, 
we wondered if r o o t  t i s s u e s  c o n t a i n s  i n h i b i t o r y  subs tances .  An e x p e r i m e n t  
was conduc ted  i n  w h i c h  l e a f ,  stem and r o o t  t i s s u e  e x t r a c t s  w i t h  d e x t r o s e  
were used  f o r  g r o w i n g  Phytophthora. V-8 j u i c e  b r o t h  and p o t a t o - d e x t r o s e  
b r o t h  s e r v e d  as  checks .  M y c e l i a l  w e i g h t s  were compared a f t e r  t h r e e  weeks. 
NO marked d i f f e r e n c e  i n  g r o w t h  was n o t i c e d  between t h e  d i f f e r e n t  p igeonpea 
t i s s u e  med ia .  Thus t h e  r o o t s ,  under  t h e  c o n d i t i o n s  o f  t h i s  t e s t ,  d i d  n o t  
Show any i n h i b i t o r y  e f f e c t  o n  t h e  fungus. 



PROJECT: PP-PATH-4(78) : INTERNATIONAL SURVEY OF PIGEONPEA DISEASES 

I. SUMMARY 

1 .  Rov ing  surveys  i n  t h e  I n d i a n  s t a t e  o f  U t t a r  Pradesh were c a r r i e d  
o u t .  T o t a l  l o c a t i o n s  su rveyed  were 108 i n  44 d i s t r i c t s .  The 
average  i n c i d e n c e  o f  w i l t  and s t e r i l i t y  mosaic  f o r  t h e  s t a t e  was 
8.2% and 15.4%, r e s p e c t i v e l y .  The ranges  o f  i n c i d e n c e  f o r  t h e  
two d iseases  were 0 t o  86% and 0 t o  93%. 

2. Macrophomina stem canker ,  Y e l l o w  mosaic  and Phy toph thora  b l i g h t  
were i m p o r t a n t  a t  c e r t a i n  l o c a t i o n s .  

3 .  D u r i n g  September 1978 D e l h i ,  Kanpur, Ka lyanpur  and Deeg were 
surveyed  f o r  t h e  i n c i d e n c e  o f  Phy toph thora  b l i g h t .  The d i s -  
ease was observed  i n  a l l  f o u r  l o c a t i o n s  su rveyed .  H i g h e r  
i n c i d e n c e  o f  b l i g h t  was n o t i c e d  i n  Deeg Farm on  Cv. T-21 ( 5 0 % ) .  
I s o l a t e s  o f  Phytophthora were o b t a i n e d  f r o m  U e l h i ,  Kanpur, 
Ka lyanpur  and Deeg. 

4 .  More i n c i d e n c e  o f  y e l l o w  mosaic  was observed a t  ICRISAT i n  r a b i  
p igeonpea p l a n t i n g s  t h a n  i n  k h a r i f  p l a n t i n g s .  The maximum i n -  
c i d e n c e  observed  was o n l y  5.87 p e r c e n t .  

5.  P l a n t s  i n f e c t e d  w i t h  s t e r i l i t y  mosaic  showed more s u s c e p t i b i l i t y  
t o  powdery m i l d e w  t h a n  t h e  h e a l t h y  p lan ts .P lan ts  w i th  rirg s p o t o r m i l d  
mosaic  symptoms behaved s i m i l a r  t o  h e a l t h y  o r  a p p a r e n t l y  immune 
p l a n t s .  

6 .  Most  o f  t h e  ACT ( A l l  I n d i a  t r i a l s )  m a t e r i a l s  showed h i g h  suscep- 
ti b i  li ty  t o  powdery m i ldew.  HY-2, 1238 and T -7  were c o m p a r a t i v e l y  
1 ess s u s c e p t i b l e .  

7 .  P l a n t s  i n f e c t e d  w i t h  s t e r i l i t y  mosaic a l s o  showed more s u s c e p t i -  
b i l i t y  t o  s p i d e r  m i t e s .  

I I. INTRODUC TlON 

T h i s  y e a r ,  i n  c o o p e r a t i o n  w i t h  t h e  C.S. Azad U n i v e r s i t y  o f  A g r i c u l -  
t u r e  and Technology,  Kanpur; N .D. U n i v e r s i t y  o f  A g r i c u l t u r e  and Technology,  
Faizabad,  and t h e  Banaras H indu  U n i v e r s i t y ,  Varanas i ,  we conduc ted  r o v i n g  
surveys  i n  m a j o r  p igeonpea g row ing  d i s t r i c t s  o f  t h e  s t a t e  o f  U t t a r  Pradesh 
i n  n o r t h e r n  I n d i a .  A s h o r t  t r i p  was a l s o  made t o  D e l h i  and Kanpur t o  
s t u d y  Phy toph thora  b l i g h t  s i t u a t i o n .  The o b s e r v a t i o n s  made d u r i n g  t h e s e  
surveys  a r e  p r e s e n t e d  i n  t h i s  r e p o r t .  We d i d  n o t  u n d e r t a k e  any survey  t r i p  
o u t s i d e  I n d i a .  



111. SURVEYS 

A. U t t a r  Pradesh 

The s u r v e y  t r i p  was made by Dr .  J .  Kannaiyan. Mr. A.N. M i s h r a ,  
s e n i o r  Research A s s i s t a n t ,  C.S. Azad U n i v e r s i t y  o f  A g r i c u l t u r e  and Tech- 
no logy,  Kanpur ( ~ e w  D e l h i  t o  Kanpur);  Dr .  R.N. Singh, J u n i o r  P l a n t  Patho-  
l g g i ~ s t ,  N.D. U n i v e r s i t y  o f  A g r i c u l t u r e  and Technology, Fa izabad  (Fa izabad  
t o  ~ u l t a n p u r )  and Dr .  U.P. Singh, Pu lse  P a t h o l o g i s t ,  Banaras Hindu U n i v e r -  
s i t y ,  Varanas i  ( V a r a n a s i  t o  Jaunpur)  coopera ted  and accompanied him. 

Dr .  K a n n a i y a n ' s  schedu le  was as f o l l o w s :  

January  29 : T r a v e l l e d  from Hyderabad t o  New D e l h i  
New D e l h i  t o  Pantnagar v i a  Moradabad and Rampur 

January  30 : Pantnagar  t o  Shajahanpur v i a  B a r e i l l y  and P i l i b h i t  

January  31 : Shajahanpur  t o  Bahra ich  v i a  Lakhimpur, S i t a p u r ,  
Lucknow, and Barabanki  

F e b r u a r y  1 : B a h r a i c h  t o  Deor ia  v i a  Faizabad and Gorakpur 

F e b r u a r y  2 : D e o r i a  t o  Varanasi  v i a  Azamgarh and Ghaz ipur  

F e b r u a r y  3 : Varanas i  t o  A l lahabad  v i a  M i r z a p u r  and Jaunpur  

F e b r u a r y  4 : A l l a h a b a d  t o  Kanpur v i a  S u l t a n p u r  and Raebarel i 

F e b r u a r y  5 : Kanpur t o  Mahoba v i a  Banda 

F e b r u a r y  6 : Mahoba t o  Agra v i a  Etawah, Mainpur and E tah  

F e b r u a r y  7 : Agra t o  New D e l h i  v i a  Clathura and A l i g a r h  

F e b r u a r y  8 : New D e l h i  t o  Hyderabad 

I n  U t t a r  Pradesh ( b o r d e r  t o  b o r d e r )  t h e  d i s t a n c e  covered  was a p p r o x i ,  
m a t e l y  3100 Km by r o a d  w i t h  s t o p s  a t  108 1oca t io r . s  f o r  t h e  o b s e r v a t i o n s  o f  
pigeonpea d i s e a s e s ;  i .e. an  average o f  one s t o p  f o r  every  29 Km. I n  t h i s  
t r i p  44 p igeonpea g r o w i n g  d i s t r i c t s  o f  U t t a r  Pradesh were covered .  

The s i z e  o f  t h e  f i e l d s  observed v a r i e d  f r o m  0 .20  t o  3.00 ha. More 
t h a n  90% o f  t h e  f i e l d s  observed  had some i n t e r -  o r  mi xed c r o p (  s )  . The 
percen tage  of p igeonpea i n  i n t e r  - o r  mixed c r o p ( s )  v a r i e d  f r o m  10  t o  90. 



The o v e r a l l  i n c i d e n c e  i n  t h e  f i e l d  and a l s o  t h e  i n c i d e n c e  based o n  
500 p l a n t s  i n  random rows  were r e c o r d e d  f o r  w i l t ,  s t e r i l i t y  mosaic (SM), 
Macrophomina stem canker  (MSC), y e l l o w  mosaic  (YM) and Phy toph thora  b l i -  
g h t  (PB). I n c i d e n c e  o f  f o l i a r  d i s e a s e s  was r e c o r d e d  on 3 - p o i n t  s c a l e  
(low', medium and s e v e r e ) .  Samples o f  w i l t e d  p l a n t s  were c o l l e c t e d  f r o m  
each p l a c e  f o r  t h e  purpose  o f  i s o l a t i o n .  I n  a d d i t i o n ,  G.B. Pan t  U n i v e r -  
s i  t y  o f  A g r i c u l t u r e  and Technology,  Pantnagar ;  E/ .D. U n i v e r s i t y  o f  A g r i  - 
c u l t u r e  and Technology, Faizabad;  Banaras H indu  U n i v e r s i t y ,  Varanas i ;  and 
C . S .  Azad U n i v e r s i t y  o f  A g r i c u l t u r e  and Technology, Kanpur were v i s i t e d  
and s i m i l a r  o b s e r v a t i o n s  were r e c o r d e d  on t h e  p igeonpea c r o p  t h e r e .  The 
r e s u l t s  a r e  p r e s e n t e d  i n  Tab les  95 and  96 and F i g s .  4  and 5. 

D i s t r i c t - w i s e  summary 

1 .  Ghaziabad 

Pigeonpea was c u l t i v a t e d  m o s t l y  i n  loamy s o i l s  a l o n g  w i t h  p e a r l  
m i l l e t .  The c r o p  was i n  f l o w e r i n g  and podd ing  s t a g e .  The average  i n c i -  
dence o f  w i l t ,  SM, YM and PB was 3.0%, 20.0%, 2,1%, and 6.3%, r e s p e c t i v e l y .  
Cercospora l e a f  s p o t  was observed  a t  one l o c a t i o n .  

2 .  Meeru t  

The c r o p  was c u l t i v a t e d  i n  loamy s o i l  a l o n g  w i t h  ma ize  and was i n  
f l o w e r i n g  and podd ing  s t a g e .  The i n c i d e n c e  o f  SM and YM was 46.2% and 6.4%, 
r e s p e c t i v e l y .  

3 .  Moradabad 

Pigeonpea was r a i s e d  m a i n l y  i n  c l a y e y  loam and was i n t e r c r o p p e d  
w i t h  sorghum o i  p e a r l  m i l l e t .  The i n c i d e n c e  o f  w i l t ,  SM and YM was low.  

4 .  Rampur 

The c r o p  was c u l t i v a t e d  i n  c l a y e y  loam s o i l s  and was i n  f l o w e r i n g  
and podd ing  s tage .  SM and  YM i n c i d e n c e  was l o w  b u t  more w i l t  was seen. Cer- 
cospora  l e a f  s p o t  was a l s o  observed.  

5 .  N a i n i  t a l  

The c r o p  was i n  f l o w e r i n g  and podd ing  s tage .  SM i n c i d e n c e  was 
h i g h  ( 3 5 . 0 % ) .  Very l o w  i n c i d e n c e  o f  w i l t ,  YM, PB and Cercospora l e a f  s p o t  
was observed  i n  some f i e l d s .  Pigeonpea e x p e r i m e n t a l  p l o t s  a t  t h e  G.B. 
Pan t  U n i v e r s i t y  o f  A g r i c u l t u r e  and Technology, Pantnagar  were a1 so v i s i t e d .  

6.  B a r e i l l y  

The c r o p  was c u l t i v a t e d  i n  c l a y e y  loam s o i l s  and was i n  f l o w e r i n g  
and podd ing  s tage .  Moderate i n c i d e n c e  o f  SM was seen. The i n c i d e n c e  o f  
o t h e r  d i s e a s e s  was low.  





0 0 0  

0 0 0  

t o -  

0 0 0  
f ° C ' l  
m o b  

0 O F ?  0 

0 0 -  
7 

- 0 0  

I 
0 0 0 
9 9 5  - 0 0 

0 0 0 
? 4 9  
0 0 0 

0 0 0  
9 9 9 
0 0 0  

0 0 0  

09 N. 9 
Ln u R %c 

0 0 0 
q 9 9  
m Y) o 
h u 

0 0 0 m. 9 9 
0 0 0  

0 0 0  
9 9 V1 
- 0 0  

000 

000 
m .w 

0 

+ + O  U 

xsz 
d d d  

000 
999 
000 

0 0 0  
999 
00 0 

000 
999  
000 

000 
N. 9 9 
7-00 

000 
9 9 O. 
- 0 0  

000 
m y ?  
N h h  

000 
O. 9 9 
NLnO 

7 

000 
99'9 
o o m  - 
000 

999 
00" 

Plhm m m r- 
e . .  

000 

m o o  -. Y 9 
00- 



000 0 

0 

00 0 

00 0 
N O  ID 

00 0 
00 0 

000  0 0 0 0  

. . .  . .  , 994 9 0 9 0  g. 
- 0  0 00 0 000 0 

. . 
0 0 0  0 

00 0 000  0 

90. 9 999 9 8 
00 0 000  0 000  0 

- 1  O h 0  N 

00 0 

0 0 0  h 

0.99 N. 
a3NW U) N - 0  ?- 

000  h 000 "7 

9 9 9  '9 9 9 9  1 
0 0 0  W N N O  - 
(300 " 000 0 -!'?m m 
m N -  m  

9'9'9 9 
o m u  u 

000  rO . ?9? '9 
I m o o  - 
I 

LL L i LL L L  =a LL u 4-3 L L L L U  
- i  % % %  , aaa d)M a a =ad h a  LL~I aaa 

' m m m  m m  ZE a VI x 
0.- -7  

m m m  
-7- 

m V ) m  
, --- 7 -  7 -  . . . . . .  . ,  .. . . . . . .  N Y v -  . . . . . .  . . . .  ., .. 

aka a a a a a a aaa 
aaa 

aaa 
a n  aa a a. w -  -. - - oaa 1 %kE -- -7  -.--N 

I 
I 

NW 0 LnN O h  .D N 
m y  

h N O  
o - in ONLn 

Nh'? . . . . Y"4 . . .  . . .  ,..- . . m - h  

000  0-  -7 0-  0-7 0 -0  

m o o  00  0 0  m 0 
P- m  

000 0 0 0  

< ? I  "190 V) . m . 9 5  . . "?To 949 
0- - -- N N  0- 0 - N  --- 



C w 

J 
P X 
> m 

W ' C  
m m n w 0- 

+ + 

00  

+ + 

0 0  
9 9  
0 0  

g x  
0 0 

0 0 

9 9  
00 

0 0 
9 9  
0 0 

0 0 
9 9  
00 

e F  
0 0 

00  
f"? 
Y) m u- 

00  
9 9  
0 0 m -  

0 0 0 0 . . 
0 0  

??  
0 0 

1 
'0 r n m w  "7 v ,  " 7 m m  "7 

- - 7  - a - --- .. .. .. 7 - .. .. .. .. .. .. N  

a . a a =can. L 
w .- 

ODD_ D_aa a 
- 0. 

2 : a b a  a o 
Nr- -NN N 

O L  
r-N- m -  

m w  soh m o  h VI 
N",O h 

h '1 Y"?? . . '4"? ? 
s2 

* . . 
0 0 0-0 0 1- - 0 -  0 - 0 

~n m  m o o  0 0  or70 o " , N O  ul, 
o m  

0 
h h  h O m  . . . 9 9  . . U? N. 
0 0 O N 0  7 N  -.-N 0 - 0 

2 _J A d d  d  2 A d 2  2 
m " 7 w  "7 

a A 
N "7 "7 "7"7"7 "7 "7 

'0 "7 



0 0 0  0 cl0 0 0  

9N. 99 Z X H  c,m nc, b ?? nu $1 

_J _ l i d  
U U C O v l  

2 A A  
LnCOCO 

A 2  2.- U C O  2 A i - 1  COY) 

I 



-m + 
0 U 

0 N 

m - 
CO - 
h - 
\O - 
4) - 
e -- 

P-) - 
N 
7 

7 - 
2 

m 

m 

h 

U U C I .  

"0; .r 0 C 

U4-* 0 
- 0 

z z z : z  A5 u s  
m -  'n 0 I0 

. ? " , C *  
a n  0 U 

0 0 0 0 00 0 5: Lj 
9 99 9 9 9  9 + .  
0 00 0 00 0 + +  - + + O  

0 

0 00 0 0 0 0 g s  5 
a00 0 

9 99 9 99 9 
000 0 

0 00 0 00 0 00 0 d d d  d 

0 0 m o m 
0 

9 . . 9 g ?  9% 5 
0 C O  0 0 + + 00 0 +oo 0 

0 " 00 0 0 0  0 00 0 
99 9 9'9 m. 99 9 

0 o m  w 0- - O* (U - 
0 0 

00 P- F z .  O 
0 0 

9 4  '9 9 
0 00 L7 0 lr, N OLD0 

N 

- 
0 57 7 00 U 3 N  0 00 0 000 0 
U3 . . m. m. c" 9 '9O.m. IC] - r. 

e-3 r- -0 w * m 

0 00 0 00 0 00 0 000 0 
0 

9 99 4 99 99 '? 999  9 
N O Z  ln LD 0 O L D  F- LDmw * , - 
0 00 0 00 0 00 0 000 

P- 

O 99 9 99 9 '99 a? 699 
0 00 0 0 0 0 70 0 

0 00 0 00 0 
0 

0 0 

9 99 9 94 so x 
0 00 0 0 0 0 N O  

- 
0 0 0 0 00 

'9 u.9 F 99 P? 
0 e m  N 0 0 * 
0 0 0 00 ? 9 9s G 99 - OLD m 00 in 

0 00 0 00 0 
9 9 9  9 '9'9 9. 
0 00 0 m P- - U3m 

r-. 
m  -* 

0 00 0 00 0 00 0 0 0 0  

9 99 9 99 9 ?9 9 
0 00 0 00 N 00 0 -7 7 V) 

om0 ,, k 



h 

1 8  . + + 2 O " 1  0 

I 
00  0 0 00 0 0 0 0  ' o I  

OF 4 9 n om? 
00  0 0 

. . .  
0  m o o  lOi 

I 

(2 0 0 
LO -f i, . . . 
tl,,  N 

'3 (3 (7 
h i ,  I ,  . . .  
in in ,n 



a 
0 

- 
7 z E 

T E  
vr in a rn a  a  a  

m u 2 0  vr in --- ,-- m 
- m 

4.-7-N - - .. .. .. .. .. .. .. 
.. ,. . .  . .  .. ..  a  a a  CL a. a a 
a a a a  0 0 a a a  0 a a a 

a. a. a a  a a  - - .- - "2 - w 
- -N -  -- 

r n m m  h 0  Ln in 
h L" 0 m . . h N 

C C ) h  -. Cl h! . . 
. . 

0 0 0  0 0  
0  0 

0 0  







o o n n  
9 9 ' 7 ' :  
m o o -  



LD 0 0 O L O O O  

9 0 O. 9  9 9 9 
.- 0 0 O N 0 0  

I O O O O  m 
N - 0 m O L O O O  

L? N 
0 7 

9 " 9 9  
0 m , z O  



L) P. I 

n C 
w - m  

0 ' 
v C 

= +  g 
T 1 0 7  
01 n Z Y ) *  

w x  m 
L = .  
w *  0 C 
m m  o 

, on- 
9 a,+.- 
07 = +  

0 O h h  y "2 a 
0 " I  . , 

- 0 0  

0 L n L " U  
L O N N U ,  

0 0 
n u, 

- 0 0  . . . .  
7 M m -  

. . ? '? 0 
O -f M N N  

0 O h h  

O. 09 -. -. 
0 0 0 L D  

0 O O h  

f - '+ C9 * 
m  "3 O 

o o m o  LD o 
m  0 

I -  U U 

9 7 " . ?  . . <> 7 - 
m  0 

. . . 
o a r - -  ", 3 r- 1 3  

N - I D  

h a 0 0 -  - 9 4 '9 
m o o  

N 

g o m  
0 0 . . .  

o ln m 

o N m  
O M *  . . - N - 





7. P i l i b h i t  

Two l o c a t i o n s  were observed and the  inc idence o f  w i l t ,  SM and 
PB was ve ry  l ow .  

8 .  Shahajahanpur 

Pigeonpea was m a i n l y  c u l t i v a t e d  i n  c layey  loam s o i l s  and was 
i n t e r c r o p p e d  w i t h  sorghum. The crop was i n  f l o w e r i n g  and podding s tage .  
The i n c i d e n c e  of  w i l t ,  SM, PB and Cercospora l e a f  spot  was low. 

The c r o p  was c u l t i v a t e d  e i t h e r  i n  c layey  o r  sandy loam s o i l s  
and was i n  f l o w e r i n g  and podding stages.  The average inc idence  o f  w i l t  
and SM was 4.5% and 5.8%, r e s p e c t i v e l y .  The inc idence  o f  o t h e r  d iseases 
was v e r y  l ow .  

10.  S i t a p u r  

The c r o p  was grown i n  c layey and sandy loam s o i l s  i n t e r c r o p p e d  
w i t h  sorghum. The average inc idence o f  SM was 6.6%. 

11. Hardo i  

Sampl i n g  i n v o l v e d  two l o c a t i o n s  and t h e  c rop  was c u l t i v a t e d  
m a i n l y  i n  sandy loam s o i l s  a long w i t h  sorghum. It was i n  f l o w e r i n g  and 
podding s tage .  The average SM inc idence was 5.3%. Inc idence  of  o t h e r  
d iseases was low.  

12.  Lucknow 

Pigeonpea c r o p  was c u l t i v a t e d  i n  loamy and sandy loam s o i l s  and 
was i n  f l o w e r i n g  and podding stage. Inc idence o f  d iseases was ve ry  low.  

13. Barabanki  

Most of  t h e  c rop  was c u l t i v a t e d  i n  sandy loam s o i l s .  I nc idence  
of w i l t  averaged 20.1%. Inc idence o f  o t h e r  d iseases was low. 

14. B a h r a i c h  

G e n e r a l l y  pigeonpea was observed i n  sandy loam s o i  1  s, i n t e r c r o p -  
ped w i t h  sorghum. The average w i l t  inc idence was 15.8%. 

15.  Gonda 

The c r o p  was i n  podding and f l o w e r i n g  s tage.  The average w i l t  
i nc idence  was 4.4%. Very low inc idence o f  SM and PB was observed. 



16. Faizabad 

The survey was made i n  o n l y  a  p a r t  o f  t h i s  d i s t r i c t .  Crop was 
grown i n  sandy loam and was i n  podding and f l o w e r i n g  stage. The average 
inc idence o f  SM was 16.2%. Inc idence o f  o t h e r  d iseases was low. V i s i -  
t e d  pigeonpea exper imental  p l o t s  a t  N.D. U n i v e r s i t y  o f  A g r i c u l t u r e  and 
Technology, Faizabad. 

The c rop  was grown i n  sandy loam and in te rc ropped  w i t h  sorghum. 
The average inc idence  o f  w i l t  and SM was 18.6% and 17.8%, r e s p e c t i v e l y .  

18 ,  Gorakhpur 

The t o u r  was made i n  o n l y  a  p a r t  o f  t h i s  d i s t r i c t .  The c rop  was 
i n te rc ropped  w i t h  sorghum and was i n  podding and f l o w e r i n g  stage. The 
average SM inc idence  was 29.5%. 

19. Deor ia  

Most o f  t h e  c r o p  was c u l t i v a t e d  i n  sandy loam a long  w i t h  sorghum. 
The inc idence  o f  SM a lone was 33.3%. Low inc idence  o f  o t h e r  d iseases was 
recorded.  

20. B a l l i a  

Pigeonpea c rop  was c u l t i v a t e d  i n  sandy loam s o i l s  and was i n  pod- 
d i n g  and f l o w e r i n g  stage. The average inc idence  o f  SM was 45.7%. 

21. Azamgarh 

The c rop  was g e n e r a l l y  i n t e r c r o p p e d  w i t h  sorghum and was i n  pod- 
d ing  and f l o w e r i n g  stage. The average inc idence  o f  SM was 67.2%. The 
inc idence  o f  o t h e r  d iseases was low.  

22. Ghazipur 

I n  t h i s  d i s t r i c t ,  pigeonpea was i n  podding and f l o w e r i n g  stage 
and was i n te rc ropped  w i t h  sorghum. The average inc idence  o f  SM was17.7%. 

23. Varanasi 

The c r o p  was c u l t i v a t e d  e i t h e r  i n  sandy loam o r  i n  c layey  loam 
s o i l .  The average w i l t  i nc idence  was 26.7%. The inc idence  o f  o t h e r  d i s -  
eases was low. V i s i t e d  Banaras Hindu U n i v e r s i t y  pigeonpea exper imenta l  
p l o t s  i n c l u d i n g  Na t iona l  Un i form W i l t  T r i a l  where ICRISAT 1 ines  were a l s o  
t e s t e d  f o r  w i l t  r e s i s t a n c e .  







24. F l i  r z a p u r  

The c r o p  was c u l t i v a t e d  i n  sandy loam s o i l s .  The average  i n c i -  
dence o f  w i l t ,  SM and PB was 8.8%, 30.8% and 11.3%, r e s p e c t i v e l y .  

25. Jaunpur  

The a v e r a s e  i n c i d e n c e  o f  Y l l  and PB was 7 . 9 h n n d  6 . 0 % .  r r ~ n ~ c t - i v ~ l v .  

26. A l l a h a b a d  -- 
Pigeonpea was c u l t i v a t e d  i n  sandy loam s o i l s  e i t h e r  w i t h  sorghum 

o r  p e a r l  m i l l e t ,  The average  i n c i d e n c e  o f  w i i  t and YM was 5.8% and 5.5%, 
r e s p e c t i v e l y .  The i n c i d e n c e  o f  o t h e r  d i s e a s e  was l o w .  

27. P r a t a p g a r h  

The a v e r a g e  w i l t  i n c i d e n c e  was 47 -4%. The h i g h e s t  i n c i d e n c e  o f  
w i l t  was observed  a t  Chandpur -- (86.2%). S t e r i l i t y  mosaic ,  HSC, Yl1, PB and 
g r e y  m i l d e w  were observed .  However, t h e i r  average i n c i d e n c e  was l o w .  

The c r o p  was grown i n  sandy loam s o i l s  a l o n g  w i t h  sorghum and was 
i n  f l o w e r i n g  and podd ing  s t a g e .  The average i n c i d e n c e  o f  w i l t  and SF1 was 
13.4% and 18.8%, r e s p e c t i v e l y .  The i n c i d e n c e  o f  o t h e r  d i s e a s e s  was l o w .  

29. R a e b a r e l l  i 

The c r o p  was c u l t i v a t e d  i n  sandy loam s o i l s  and was i n  f l o w e r i n g  
and podd ing  s t a g e .  It was i n t e r c r o p p e d  w i t h  sorghum. The average  w i l t  
i n c i d e n c e  was 44.2%. Presence o f  SCI, CISC, YM, PB, Cercospora l e a f  s p o t  
and g r e y  m i l d e w  were a1 so r e c o r d e d .  

30. Unnao 

Stopped a t  two l o c a t i o n s  f o r  o b s e r v i n g  t h e  d i s e a s e  i n c i d e n c e  
The average  w i l t  i n c i d e n c e  was 38.6%. A t  one l o c a t i o n  77.22 w i l t  was 
n o t i c e d .  I n c i d e n c e  o f  o t h e r  d i s e a s e s  was l o w .  

31. Kanpur 

The c r o p  was i n  f l o w e r i n g  and podd ing  s t a g e s .  G e n e r a l l y  i t  was 
i n t e r c r o p p e d  w i t h  sorghum. The average i n c i d e n c e  o f  w i l t  and Sl1 was 
24.1% and 36.1%, r e s p e c t i v e l y .  Pigeonpea e x p e r i m e n t a l  p l o t s  a t  C.S.Azad 
U n i v e r s i t y  o f  A g r i c u l t u r e  and Technology farm,  Kanpur were a l s o  v i s i t e d .  



32.  Fa tehpur  

Pigeonpea was c u l t i v a t e d  i n  sandy loam s o i l s  and was i n  f l o w e r i n g  
o r  podd ing  s t a g e .  I n c i d e n c e  o f  d i s e a s e s  was l o w .  

33. Banda 

The p igeonpea c r o p  was g e n e r a l l y  poor  i n  t h i s  d i s t r i c t .  I t  was 
c u l t i v a t e d  i n  sandy loam s o i l s  e i t h e r  w i t h  sorghum o r  p e a r l  m i l  l e t  and was 
i n  podd ing  s t a g e .  Macrophomina stem c a n k e r  was t h e  m a j o r  p rob lem.  

34. Hami rpur  

The c r o p  c u l t i v a t e d  m a i n l y  i n  c l a y e y  loam s o i l s  and was i n  f l o w e r -  
i n g  o r  podd ing  s t a g e .  Here a l s o  t h e  average  i n c i d e n c e  o f  MSC was h i g h  
( 1 5 . 6 % ) .  The average  i n c i d e n c e  o f  w i l t  was 9.0%. The i n c i d e n c e  o f  o t h e r  
d i s e a s e s  was l o w .  

35. J a l a u n  
a 

I n  t h i s  d i s t r i c t  p igeonpea c r o p  g r o w t h  was p o o r .  It was c u l t i -  
v a t e d  i n  sandy loam and was i n  podd ing  s t a g e ,  The average  i n c i d e n c e  o f  MSC 
was 27.2%. The h i g h e s t  i n c i d e n c e  o f  MSC was observed  a t  Dakur (45.8%).  

36. Etawah 

The c r o p  was grown i n  loamy s o i l s  and was i n  f l o w e r i n g  and pod- 
d i n g  s t a g e .  The average  i n c i d e n c e  o f  w i l t  and SM was 12.4% and  24.0%, 
r e s p e c t i v e l y .  The i n c i d e n c e  o f  o t h e r  d i s e a s e s  was l o w .  

37 .  M a i n p u r i  

The c r o p  was i n  f l o w e r i n g  and podd ing  s t a g e .  The average  SM 
i n c i d e n c e  was 11 . I % .  Macrophomina stem canker ,  YM and Cercospora l e a f  
s p o t  were a1 so r e c o r d e d .  

Pigeonpea c r o p  was c u l t i v a t e d  i n  sandy loam s o i l s  a l o n g  w i t h  
p e a r l  m i l l e t  and was i n  f l o w e r i n g  and podd iqg  s t a g e .  The average  SM i n c i -  
dence was 60.1%. The i n c i d e n c e \  o f  YM and Cercospora l e a f  s p o t  was l o w .  

The c r o p  was i n t e r c r o p p e d  w i t h  p e a r l  m i l l e t  and was i n  f l o w e r i n g  
and podd ing  s t a g e .  The average  w i l t  and YM i n c i d e n c e  was 19 .3% and 10.6%, 
r e s p e c t i v e l y  . 



40. Mathura 

The c rop  was c u l t i v a t e d  i n  c l ayey  loam s o i l s .  The average i n c i -  
dence of w i l t ,  SM and MSC was 11.6%, 15.7% and 18.6%, r e s p e c t i v e l y .  The 
i nc idence  o f  o t h e r  d iseases was low. 

Pigeonpea was grown i n  sandy loamy s o i l s  a long w i t h  p e a r l  m i l l e t  
and was i n  f l o w e r i n g  and podding stage.  The average SF1 i nc idence  was 
60.4%. The h i g h e s t  i nc idence  o f  SM was recorded a t  A l i g a r h  (93.2%).  The 
i nc idence  o f  o t h e r  d iseases was low. 

42. -- Bulandshahar 

The area under pigeonpea crop was ve ry  l ow .  The c rop  was c u l t i -  
vated i n  c l a y e y  loam a long  w i t h  pear l  m i l l e t  and was i n  f l o w e r i n g  and pod- 
d ing  s tage.  The average SM i nc idence  was 13.82. 

43. Jhansi  

T rave l  l i m i t e d  t o  o n l y  a  p a r t  o f  t h i s  d i s t r i c t .  The crop was 
grown i n  c l a y e y  s o i l  and was i n  f l o w e r i n g  and podding stage.  Only Cercos- 
pora l e a f  spot  c o u l d  be observed. 

44. L a l i  t p u r  

The c r o p  was c u l t i v a t e d  i n  c layey s o i l  a long w i t h  sorghum and was 
i n  f l o w e r i n g  and podding s tage.  Here a l so ,  o n l y  Cercospora l e a f  spot  was 
no t i ced .  

I s o l a t i o n s  

W i l t  d isease was observed a t  56 l o c a t i o n s  o u t  o f  108 surveyed. 
Fusar im u d m  was i s o l a t e d  on PDA medium from a l l  t h e  samples c o l l e c t e d .  
Macrophomi na stem canker samples y i e l d e d  Rhizoctonia b a t a t i c o l a .  

Conclusions 

Roving surveys conducted i n  U t t a r  Pradesh revea led  s t e r i l i t y  
mosaic, w i l t ,  Macrophomina stem canker,  y e l l o w  mosaic and Phytophthora 
b l i g h t  as t h e  i m p o r t a n t  d isease problems. 

The i nc idence  o f  w i l t  ranged f rom 0.0 t o  86.2% w i t h  an o v e r a l l  
average o f  8.2%. W i l t  was n o t i c e d  i n  33 o u t  o f  44 d i s t r i c t s  surveyed. 
l4aximum inc idence  o f  w i l t  was i n  Pratapgarh d i s t r i c t ;  i .e., an average 
of 47.4%. The w i l t  was 20.0% and more i n  Barabanki, Varanasi ,  Pratapgarh,  
Raebare l i ,  Unnao, and Kanpur d i s t r i c t s .  



S t e r i  1  i t y  mosaic  was observed i n  40  o u t  o f  44 d i s t r i c t s  su rveyed .  
The i n c i d e n c e  o f  SM v a r i e d  f r o m  0.0 t o  93.2% w i t h  an  o v e r a l l  average  o f  
15 .4%.  The h i g h e s t  o v e r a l l  i n c i d e n c e  o f  SM (67 .2%)  was observed  i n  Azam- 
g a r h  d i s t r i c t .  S t e r i l i t y  mosaic i n c i d e n c e  was 20% and more i n  Ghaziabad, 
Meerut ,  N a i n i t a l ,  Gorakhpur, D e o r i a ,  B a l l i a ,  Azamgarh, M i r z a p u r ,  Kanpur, 
Etawah, E t a h  and A l i g a r h  d i s t r i c t s .  

The n e x t  i m p o r t a n t  p rob lem was Macrophomina stem canker  (MSC). 
I t  was observed  i n  18 o u t  o f  44 d i s t r i c t s  surveyed.  The i n c i d e n c e  ranged 
f r o m  0.0 t o  45.8% w i t h  an  o v e r a l l  average  o f  2 .5%. Maximum i n c i d e n c e  o f  
MSC was n o t i c e d  i n  J a l a u n  d i s t r i c t  ( 2 7 . 2 % ) .  

The Ye1 low mosaic  (YF.1) was r e c o r d e d  i n  30 o u t  o f  44 d i s t r i c t s  
su rveyed .  The i n c i d e n c e  ranged f r o m  0.0 t o  22.2% w i t h  an o v e r a l l  average 
o f  1.8%. The h i g h e s t  o v e r a l l  i n c i d e n c e  o f  YM was i n  Agra d i s t r i c t  ( 1 0 . 6 % ) .  

The Phy toph thora  b l i g h t  was observed  i n  1 7  o u t  o f  44 d i s t r i c t s  
su rveyed .  The Phy toph thora  b l i g h t  i n c i d e n c e  v a r i e d  from 0.0 t o  18.2% w i t h  
an  o v e r a l l  average  o f  1 .3%. The h i g h e s t  o v e r a l l  i n c i d e n c e  o f  b l i g h t  was 
i n  M i r z a p u r  d i s t r i c t  (11 .3%) .  

Low i n c i d e n c e  o f  Cercospora l e a f  s p o t ,  P h y l l o s t i c t a  l e a f  s p o t ,  
and b a c t e r i a l  canker  was observed .  

T h i s  su rvey  i n d i c a t e d  t h a t  SM and w i l t  a r e  t h e  m a j o r  problems o f  
p igeonpea i n  U t t a r  Pradesh. Macrophomina stem canker ,  Y M  and Phy toph thora  
b l i g h t  a r e  p o t e n t i a l l y  i m p o r t a n t  p rob lems.  

B, P h y t o p h t h o r a  b l i g h t  i n  D e l h i  and K a w  

T h i s  s u r v e y  t r i p  was u n d e r t a k e n  by Dr .  J .  Kannaiyan. 

The o b j e c t i v e  o f  t h e  s u r v e y  was t o  s t u d y  t h e  r e l a t i v e  i n c i d e n c e  o f  
t h e  Phy toph thora  b l i g h t  i n  D e l h i  and Kanpur and t o  o b t a i n  i s o 1 a t . e ~  o f  
Phytophthora f r o m  t h o s e  a r e a s .  The i n c i d e n c e  was moderate i n  D e l h i  and 
h i g h  a t  Deeg. The t r i p  r e p o r t  i s  i n  APPENDIX XLVI. 

I V .  YELLOW MOSAIC 

A. I n t r o d u c t i o n  

Ye l low mosaic  i n  p igeonpea i s  caused by Mungbean y e l l o w  mosalc t r a n s -  
mi t t e d  by  Bernisiu tabaci. D u r i n g  t h e  normal season ( k h a r i f ) ,  i t s  i n c i -  
dence i n  p igeonpea i s  v e r y  l o w .  However i n  t h e  r a b i  p igeonpea exper imenta l  
p l o t s  a t  ICRISAT, i t s  i n c i d e n c e  was more consp icuous .  The reason  f o r  compa- 
r a t i v e l y  h i g h e r  i n c i d e n c e  i n  r a b i  p l a n t i n g s  t h a n  t h e  k h a r i f  p l a n t i n g s  c o u l d  
be t h a t  i n  k h a r i f  t h e  v e c t o r  has s e v e r a l  o t h e r  c r o p  and weed h o s t s  t h a t  
a r e  more p r e f e r r e d  b y  i t  t h a n  t h e  p igeonpea.  I n  r a b i ,  t h e  v e c t o r  has n o t  



much cho i ce  and i s  f o r c e d  t o  feed on pigeonpea and consequent ly  more d i s -  
ease. A t  p resen t  c u l t i v a t i o n  of  pigeonpea i n  r a b i  i s  v e r y  much l i m i t e d .  
~ u t  i t  may become popu la r  if t h e  exper imenta l  r e s u l t s  prove encouraging.  
I n  t h a t  case y e l l o w  mosaic i s  l i k e l y  t o  become a  problem, 

B.  I nc idence  a t  ICRISAT Center 

Be fo re  t a k i n g  up any r e s i s t a n c e  screen ing work, i t  i s  necessary t o  
f i n d  o u t  t h e  e x t e n t  o f  i t s  i nc idence  and e f f e c t  on y i e l d .  T h i s  y e a r  t he  
i nc idence  o f  t h e  d isease i n  d i f f e r e n t  exper imenta l  p l o t s  a t  ICRISAT was 
es t imated,  The r e s u l t s  a r e  presented i n  Tab le  97. 

Table 97. Occurrrence o f  y e l l o w  mosaic i n  d i f f e r e n t  exper imenta l  p l o t s  
o f  r a b i  pigeonpea a t  ICRISAT dur ingJ978- /9  

F i e l d  Date o f  p l a n t i n g  T o t a l  p l a n t s  I n f e c t e d  Percent  
p l a n t s  i n f e c t i o n  

Campus-C 4 .1  . I979 1426 21 1.47 
B-8 25.12.1978 4228 60 0.01 
BA- 25 October 1978 1025 3 0.29 
Ma nrnoo 1  14.12.1978 783 46 5.87 
Cas t l e  f i e l d  

The data i n d i c a t e  t h a t  t h e  i nc idence  was n o t  h i g h  i n  any o f  t he  
f i e l d s  surveyed even though v i s u a l l y  t he  i nc idence  appeared h igh .  

C. Inc idence i n  month ly  p l a n t i n g s  

The d isease i nc idence  i n  BDN-1 p l a n t e d  a t  month ly  i n t e r v a l s  f rom 
J u l y  1978 th rough January 1979 was a l s o  es t imated.  The r e s u l t s  a r e  presen- 
ted  i n  Tab le  98. 

Table 98. Inc idence o f  y e l l o w m o s a i c  i n m o n t h l y  p l a n t i n g s  o f  pigeonpea 
(BDN-1) 

Date o f  p l a n t i n g  T o t a l  p l a n t s  I n f e c t e d  p l a n t s  Percent  
i n f e c t i o n  



I n c i d e n c e  was h i g h e r  i n  Oc tober  p l a n t e d  p igepnpea.  It may be r e l a -  
t e d  t o  t h e  v e c t o r  b e h a v i o u r ,  and c o n d i t i o n s  w h i c h  need t o  be i n v e s t i g a t e d  

V .  POWDERY MILDEW AND STERILITY !4OSAIC 

A .  I n t r o d u c t i o n  

D u r i n g  t h i s  season severe  i n f e s t a t i o n  o f  powdery m i l d e w  was seen i n  
s t e r i l i t y  mosaic  s c r e e n i n g  n u r s e r y .  C l o s e r  o b s e r v a t i o n s  p e v e a l e d  s t e r i -  
l i t y  mosaic  s u s c e p t i b l e  p l a n t s  were  more s e v e r e l y  i n f e s t e d  w i t h  powdery 
m i l d e w  (0iJiopsi.s t a w i c a )  t h a n  r e s i s t a n t  ones.  Exper iments  were c a r r i e d  
o u t  t o  f i n d  i n t e r a c t i o n  between t h e  two.  

B .  M a t e r i a l s  and methods 

F i e l d  o b s e r v a t i o n s  were t a k e n  on  7-month o l d  p l a n t s  i n  s t e r i l i t y  
mosaic  s c r e e n i n g  n u r s e r y  p l a n t e d  i n  V e r t i s o l  d u r i n g  t h e  l a s t  week o f  
June 1978. 

Powdery m i l d e w  s e v e r i t y  was compared on  t e n  germplasm s e l e c t i o n s  
f o r  each o f  r e s i s t a n t ,  m i l d  mosaic  and s u s c e p t i b l e  r e a c t i o n  t y p e s .  M i ldew 
s e v e r i t y  o n  hea l  t h y  and i n f e c t e d  b ranches  i n  t h e  same p l a n t  was s c o r e d  i n  
t h r e e  germplasm s e l e c t i o n s .  One germplasm l i n e  ICP-2376 w h i c h  shows r i n g  
s p o t  r e a c t i o n  was a l s o  s c o r e d .  Powdery m i ldew s e v e r i t y  was r a t e d  o n  a  
4 - p o i n t  s c a l e ;  1-No v i s i b l e  symptoms; 2-Symptoms on  t h e  l o w e r  s u r f a c e  o f  
t h e  o l d e r  l e a v e s ;  3-Symptoms common on  upper  and l o w e r  s u r f a c e s  o f  o l d e r  
and younger  leaves ;  4-Symptoms on  o l d e r  and  younger  l e a v e s ,  stems, f l o w e r s ,  
and pods.  C u r l i n g  and d e f o l i a t i o n  o f  l e a v e s  was common. F o r  each geno- 
t y p e ,  r a t i n g  on f i v e  randomly  s e l e c t e d  p l a n t s  and o v e r a l l  r a t i n g  was r e -  
co rded .  

C o n . ~ d l a l  p r o d u c t i o n  was compared on f o u r  genotypes o f  each  w i t h  
r e s i s t a n t ,  m i l d  mosaic ,  r i n g  s p o t  and s u s c e p t i b l e  r e a c t i o n s .  C o n i d i a l  
p r o d u c t i o n  on  h e a l t h y  and i n f e c t e d  b ranches  o f  one geno type  was a l s o  s t u -  
d i e d .  F o r  c o n i d i a l  c o u n t ,  one gram o f  f r e s h  l e a f  m a t e r i a l  f r o m  each r e -  
a c t i o n  t y p e  was washed i n  100 ml o f  s t e r i l e  d i s t i l l e d  w a t e r  by k e e p i n g  
on  shaker  f o r  one h o u r .  Counts were t a k e n  u s i n g  haemocytometer and t h e  
number o f  c o n i d i a  p e r  gram o f  t i s s u e  was c a l c u l a t e d .  The e x p e r i m e n t  was 
r e p e a t e d  t w i  c e  . 

S i z e  o f  100 c o n i d i a  was measured f o r  each r e a c t i o n  t y p e .  Germina- 
t i o n  was d e t e r m i n e d  u s i n g  c a v i t y  s l i d e s  p l a c e d  i n  h u m i d i t y  chambers. 
Counts were t a k e n  1 2  h r  a f t e r  i n c u b a t i o n  a t  room tem e r a t u r e  (230C).  For  !! c o n i d i a l  g e r m i n a t i o n  t e s t  on  de tached  l e a v e s ,  one cm l e a f  d i s c s  were 
c u t  f rom each o f  s t e r i l i t y  mosaic  r e a c t i o n  t y p e .  A d r o p  o f  c o n i d i a l  sus-  
p e n s i o n  was p l a c e d  o n  l e a f  d i s c  and  i n c u b a t e d  f o r  o v e r n i g h t . .  The e x p e r i -  
ment  was r e p e a t e d  t h r i c e .  Spore suspens ion  p l a c e d  o n  p l a i n  g l a s s  su r face  
s e r v e d  as c o n t r o l .  



Leaf  e x t r a c t s  were prepared by g r i n d i n g  1  g  o f  l e a f  m a t e r i a l  i n  
10 ml o f  s t e r i l e  d i s t i l l e d  water  (SDW) u s i n g  a  p e s t l e  and m o r t a r .  The 
e x t r a c t  was c e n t r i f u g e d  a t  3000 RPM f o r  f i v e  minutes and t h e  superna- 
t e n t  was used. To a  d rop  o f  e x t r a c t ,  one drop o f  c o n i d i a l  suspension 
was added i n  c a v i t y  s l i d e s  and incubated f o r  1 2  h r  b e f o r e  t a k i n g  t h e  
ge rm ina t i on  counts .  The exper iment  was repeated t h r i c e .  Leaf  washes 
were prepared by washing 1  g  of  f resh  leaves i n  10 m l  o f  SDW by keep- 
i n g  on shaker f o r  1  h r .  To each drop o f  l e a f  washing a  d rop  o f  c o n i -  
d i a l  suspension was added i n  c a v i t y  s l i d e s  and incubated f o r  12 h r .  

I n  a r t i f i c i a l  i n o c u l a t i o n s ,  BDN-1, a c u l  t i v a r  s u s c e p t i b l e  t o  
s t e r i  1  i t y  mosaic and t o  powdery m i l  dew, was used. Seed1 i ngs were 
r a i s e d  i n  15 cm d i a  p l a s t i c  p o t s  f i l l e d  w i t h  n a t u r a l  A l f i s o l .  I n  
each p o t  5-8 seed1 i n g s  were r e t a i n e d .  When t h e  seed l ings were 14-day 
o l d ,  h a l f  o f  thein were i n o c u l a t e d  w i t h  s t e r i l i t y  mosaic f o l l o w i n g  
l e a f  s t a p l i n g  procedure and t h e  o t h e r  h a l f  were l e f t  un inocu la ted .  F i f -  
teen days a f t e r  s t e r i l i t y  mosaic i n o c u l a t i o n ,  one h a l f  o f  i n o c u l a t e d  
and t h e  o t h e r  h a l f  of  u n i n o c u l a t e d  were dusted w i t h  powdery m i l  dew 
c o n i d i a .  Disease s e v e r i t y  and c o n i d i a l  p r o d u c t i o n  were es t imated.  

C .  RESULTS 

Severe i n c i d e n c e  of  powdery mi ldew caused by Oidiopsis taurica 
was n o t i c e d  on pigeonpea when t h e  c r o p  was i n  f l o w e r i n g  and podding 
stage. Dry and warm weather p r e v a i l e d  d u r i n g  t h e  months o f  January 
and February  1979 favoured mi ldew development. The s e v e r i t y  o f  m i l  dew 
i n f e s t a t i o n  on d i f f e r e n t  r e a c t i o n  types r a t e d  on 4 - p o i n t  s c a l e  i s  p re -  
sented i n  Tab le  99 .  The r a t i n g  i n  a l l  t h e  t e n  r e s i s t a n t ,  one r i n g  s p o t  
and t e n  m i l d  mosaic l i n e s  was 2. On t h e  o t h e r  hand t h e  r a t i n g  i n  the  
s u s c e p t i b l e  l i n e s  ranged f rom 3 t o  4 .  I n  genotypes where p l a n t s  showed 
p a r t i a l  s t e r i l i t y  h e a l t h y  and diseased branches showed a  r a t i n g  o f  2 
and 4, r e s p e c t i v e l y .  

To s u b s t a n t i a t e  t h e  v i s u a l  s c o r i n g  c o n i d i a l  p r o d u c t i o n  i n  geno- 
types w i t h  d i f f e r e n t  s t e r i l i t y  mosaic r e a c t i o n  types was c a l c u l a t e d  and 
the  r e s u l t s  a r e  presented i n  Tab le  100. C o n i d i a l  p r o d u c t i o n  i n  d i f f e r -  
e n t  r e a c t i o n  t ypes  v a r i e d .  H ighes t  p r o d u c t i o n  o f  c o n i d i a  was found i n  
s u s c e p t i b l e  genotype f o l l o w e d  by p a r t i a l l y  s t e r i l e  branch. The d i f f e r -  
ences between these two and o t h e r s  were s t a t i s t i c a l l y  s i g n i f i c a n t .  Coni - 
d i a l  p r o d u c t i o n  i n  r e s i s t a n t ,  r i n g  spot,  m i l d  mosaic and p a r t i a l  s t e r i -  
l i t y  h e a l t h y  t ypes  was l ow  and t h e  d i f f e r e n c e s  among them were n o t  s i g n i -  
f i c a n t .  

The s i z e  o f  t h e  c o n i d i a  on d i f f e r e n t  r e a c t i o n  t ypes  was measured 
The r e s u l t s  a r e  presented i n  Tab le  101. It i s  c l e a r  t h a t  t h e r e  a r e  no 
d i f f e r e n c e s  i n  t h e  s i z e .  



Tab1 e  99. S e v e r i t y  o f  powdery m i  1 dew on p i  geonpea genotypes d i f f e r e n t  
s t e r i l  i t y  mosaic r e a c t i o n  types.  

Genotype Reaction type Mean- a  / 

ICP-3208-3% Res is tan t  2 
ICP-2732-2s I I 2 
ICP-4919-2SO I I 2 
ICP-2210-2SO I I 2 
ICP-5113-1 SO I 1  2 
ICP-2003-2SO I 1  2 
ICP-2020-2SO I I 2 
ICP-2050-1 SO I I 2 
ICP-2096-1 SO I I 2 
ICP- 2376 Ring spot 2 
ICP-5175-1 SO M i l d  mosaic 2 
ICP-4727-2s I I 2 
ICP-1921-3S0 I 1  2 
ICP-1977-1 SO I I 3 
ICP-1978-4S0 I I 2 
ICP-5641-3S0 I I 2 
ICP-7873-4-1 Sfl I 1  2 
ICP-8090-1-5SP I I 2 

ICP-2020-3SO 
ICP-2060-1 SO 
ICP -5629-1 SO 
ICP-2112-2SO 
1CP-2121-1 SP 
ICP-2209-3S0 

I I 

I I 

Suscgpti b l e  
I I 

I I 

I I 4 
I 1  4 
I I 4 
I I 4 
I I 3 

P a r t i a l  s t e r i l i t y  
Heal thy  2 
Di seased 4 

Heal thy  
Diseased 
Heal thy  
Diseased 

Mean o f  f i v e  r e p l i c a t i o n s .  



Table 100. Powdery mildew c o n i d i a l  p roduc t i on  i n  d i f f e r e n t  s t e r i l i t y  
mosaic r e a c t i o n  types 

React ion type Mean- a/ 

Ring spot  
Suscept ib le  
Resi s t a n t  
F l i ld  mosaic 
P a r t i a l  s t e r i l i t y  - Heal t h y  

- Diseased 

d l l e a n  o f  two rep1 i c a t i o n s .  
* Fleans were s i g n i f i c a n t  a t  P = 0.05. 

Table 101 . Powdery mi ldew c o n i d i a l  s i z e  i n  pigeonpea genotypes d i f f e r e n t  
s t e r i l i t y  mosaic r e a c t i o n  types 

React ion type Con id ia l  s i  zea/ ( u )  
Length Breadth 

Suscept ib le  
Res i s tan t  
Ring spo t  
M i l d  mosaic 
P a r t i a l  heal  t h y  
P a r t i a l  d iseased 

a / l O O  Conidia measured f o r  each group. 

Table 102. Germinat ion o f  c o n i d i a  f rom pigeonpea genotypes w i t h  d i f f e r e n t  
steril i t y  mosaic r e a c t i o n  types 

React ion t ype  a/  % Con id ia l  germinat ion- 
-- 

Suscept ib le  45.0 
Ring s p o t  32.0 
M i l d  mosaic 53.0 
Res i s tan t  52.0 
P a r t i a l  heal  t h y  36.0 
P a r t i a l  d iseased 49.0 

u 1 0 0  Conidia observed i n  each group 



Table 103. Germinat ion o f  powdery mi ldew c o n i d i a  on detached l e a f  d i s c s  
o f  d i f f e r e n t  s t e r i l i t y  mosaic r e a c t i o n  types 

Treatment a / Mean- 

BDN-1 (Heal t h y )  
BDN-1 ( ~ i  seased) 
ICP-7194-2-1SO ( R e s i s t a n t )  
P l a i n  g l a s s  su r face  

g'~ean o f  t h r e e  rep1 i c a t i o n s  . 
*Means were s i g n i f i c a n t  a t  P = 0.05.  

Tab le  104. E f f e c t  o f  l e a f  washings f rom pigeonpea genotypes on c o n i d i a l  
g e r m i n a t i o n  

Treatment a /  % Average germi na ted- 

BDN-1 ( ~ e a l  t h y )  
BDN-1 (Diseased) 
ICP-7194-2-1 SO ( R e s i s t a n t )  

a / l O O  c o n i d i a  counted.  

Germinat ion o f  t h e  c o n i d i a  f rom d i f f e r e n t  r e a c t i o n  t ypes  was a1 so 
compared (Tab le  102) .  Con id ia  f rom suscep t ib le ,  m i l d  mosaic and p a r -  
t i a l  d iseased p l a n t s  showed h i g h e r  p e r c e n t  ge rm ina t i on  than c o n i d i a  f rom 
r e s i s t a n t ,  r i n g  spo t  and p a r t i a l  heal  t h y  p l a n t s .  

To g e t  i n f o r m a t i o n  on t h e  f a c t o r s  r e s p o n s i b l e  f o r  i nc reased  suscep, 
t i b i l i t y  i n  s t e r i l i t y  mosaic i n f e c t e d  p l a n t s ,  the  e f f e c t  o f  t h e  l e a f  ex- 
t r a c t s  f rom d i f f e r e n t  r e a c t i o n  types on c o n i d i a l  ge rm ina t i on  was t r i e d .  
The ge rm ina t i on  i n  l e a f  e x t r a c t s  o f  heal  t h y  (BDN-1 ) ,  s t e r i l i t y  mosaic 
d iseased (BDN-1) and r e s i s t a n t  (ICP-7194-2-1%) genotypes was 12.3, 
18.0 and 2.0% r e s p e c t i v e l y .  Germinat ion i n  d i s t i l l e d  water  was 5.0%. 
The d i f f e r e n c e s  were however n o t  s i g n i f i c a n t .  



Germinat ion  of  c o n i d i a  on the  detached l e a f  d i s c s  o f  d i f f e r e n t  r e -  
a c t i o n  types was compared. The r e s u l t s  a r e  presented i n  Tab le  103. Ger- 
m i n a t i o n  on t h e  s t e r i l i t y  mosaic d iseased l e a f  d i s c s  was h ighe r  than t h e  
o t h e r s  and was s t a t i s t i c a l l y  s i g n i f i c a n t .  No s t a t i s t i c a l  d i f f e r e n c e s  i n  
ge rm ina t i on  on heal  t h y  and r e s i s t a n t  leaves and SDW were found. 

The e f f e c t  of l e a f  washings f rom t h e  above r e a c t i o n  types on c o n i -  
d i a l  g e r m i n a t i o n  was s t u d i e d  (Tab le  104) .  Germinat ion i n  washings f rom 
s t e r i l i t y  mosaic d iseased l eaves  was more than i n  h e a l t h y  and r e s i s t a n t  
1  eaves. 

The i n t e r a c t i o n  observed i n  t he  f i e l d  was a l s o  t e s t e d  i n  a r t i f i -  
c i a l  i n o c u l a t i o n s  i n  greenhouse. S t e r i  1  i t y  mosaic i n f e c t e d  and hea l  t h y  
p l a n t s  o f  BDN-1 were i n o c u l a t e d  w i t h  powdery mi ldew c o n i d i a .  S t e r i l i t y  
mosaic i n f e c t e d  and heal  t h y  p l a n t s  w i t h o u t  powdery mi ldew i n o c u l a t i o n  
served as c o n t r o l .  The average r a t i n g  on s t e r i l i t y  mosaic i n f e c t e d  and 
heal t h y  were 4 and 2, r e s p e c t i v e l y .  

D .  D i scuss ion  

The s e v e r i t y  of  powdery mi ldew on 1  i n e s  w i t h  r e s i s t a n t ,  r i n g  s p o t  
and m i l d  mosaic r e a c t i o n  t o  s t e r i l i t y  mosaic was c o n s i s t e n t l y  l ow  when 
compared t o  t h e  s t e r i l i t y  mosaic s u s c e p t i b l e  l i n e s .  Even i n  t h e  same 
p l a n t ,  branches i n f e c t e d  w i t h  s t e r i  1  i ty mosaic showed more s e v e r i t y  than 
the  heal  t h y  branches.  These obse rva t i ons  c l e a r l y  i n d i c a t e  t h a t  i n f e c -  
t i o n  by s t e r i  1  i t y  mosaic causa l  agent  increased suscep t i  b i  1  i t y  t o  powdery 
mi ldew pathogen. The v i s u a l  r e a c t i o n  o f  t h e  l i n e s  was i n  con fo rma t ion  
w i t h  t he  r e s u l t s  o f  fungus s p o r u l a t i o n .  Con id ia l  morphology was n o t  
v a r i e d  much b u t  d i f f e r e n c e s  i n  v i a b i  1  i t y  were found. 

R e s i s t a n t ,  m i l d  mosaic and r i n g  s p o t  types behaved s i m i l a r  t o  t h e  
heal t h y  branches i n  p a r t i a l l y  i n f e c t e d  s u s c e p t i b l e  p l a n t  i n d i c a t i n g  t h a t  
t h e  causa l  agent  i s  p o s s i b l y  n o t  d i r e c t l y  i n v o l v e d  i n  t h e  phenomenon ob- 
served.  I t  appears t h a t  t he  changes brought  about by t h e  causal  agent  
i n  t h e  phys io logy  o f  i n f e c t e d  p l a n t s  a r e  p l a y i n g  t h e  r o l e .  The changes 
b rough t  o u t  i n  t h e  i n f e c t e d  p l a n t s  appear t o  s t i m u l a t e  c o n i d i a l  germina- 
t i o n  by s e c r e t i n g  some exudates as t h e  c o n i d i a l  g e r m i n a t i o n  on t h e  d i s -  
eased l e a f  d i s c s  and i n  washings was found h i g h e r .  The l e a f  e x t r a c t s  
f rom d i f f e r e n t  r e a c t i o n  t ypes  d i d  n o t  have s i g n i f i c a n t  d i f f e r e n t i a l  e f f -  
e c t  on c o n i d i a l  ge rm ina t i on  p o i n t i n g  t o  t he  p o s s i b i l i t y  o f  m a i n l y  t he  
e x t e r n a l  f a c t o r s  i n  t he  i n f e c t e d  p l a n t s  p l a y i n g  t h e  r o l e  i n  t h e  pheno- 
menon. 

E.  Powdery mi ldew i n  ACT m a t e r i a l  s 

A l l  t h e  e n t r i e s  i n  t h e  4 ACT t r i a l s  were s u s c e p t i b l e .  However, 2 
r a t i n g  was shown by HY-2, 1238, and T-7. A l l  o t h e r s  showed 3  and 4 
r a t i n g s  . 



V I .  INTERACTION BETWEEN STERILITY MOSAIC AND SPIDER MITES 

Dur ing  summer (March-May) months severe i n f e s t a t i o n  o f  s p i d e r  m i tes  
was observed i n  t h e  p o t t e d  s t e r i l i t y  mosaic i n f e c t e d  p l a n t s  (BDN-1) main- 
t a i n e d  i n  p a r t i a l  shade. A ba tch  3 f  r e s i s t a n t  p rogen ies  were however 
found t o  show n e g l i g i b l e  amount o f  i n f e s t a t i o n .  S tud ies  i n  c o l l a b o r a t i o n  
w i t h  p u l s e  entomolog is ts  have been i n i t i a t e d  on t h i s  aspect .  



SPECIAL PROJECT: MULTIPLE DISEASE RESISTANCE I N  PIGEONPEA 

1 .  A  procedure t o  screen pigeonpea f o r  i d e n t i f y i n g  r e s i s t a n c e  t o  
t h e  t h r e e  major  d iseases;  w i l t ,  b l i g h t ,  and s t e r i l i t y  mosaic, 
has been worked o u t .  

2. F i e l d  screen ing has been i n i t i a t e d .  

A t  p resen t  a l l  t h e  t h r e e  d iseases;  w i l t ,  s t e r i l i t y  mosaic and 
Phytophthora b l i g h t  a r e  i m p o r t a n t  i n  few areas.  But  even i f  some o f  
them a r e  n o t  s e r i o u s  a t  p resen t  t hey  a r e  l i k e l y  t o  become s e r i o u s  when 
the more adapted l o c a l  l a n d  races a r e  rep laced  by improved genotypes. 
The l o c a l  l a n d  races a r e  h i g h l y  heterogeneous and do n o t  a l l o w  t h e  d i s -  
ease b u i l d  up. A l so  t h e  p r e s e n t  agronomic p r a c t i c e s  f o l l o y e d  f o r  p igeon- 
pea l i k e  i n t e r c r o p p i n g  and poor management do n o t  f avou r  d isease e p i -  
p h y t o t i c s .  Bu t  once h i g h  y i e l d i n g  v a r i e t i e s  a re  a v a i l a b l e ,  t h e  p r e s e n t  
agronomic p r a c t i c e s  a r e  bound t o  change and t h e r e  i s  every  l i k e l y - h o o d  
o f  t h e  p resen t  day non- impor tant  d iseases becoming impor tan t  i n  f u t u r e .  

A t  ICRISAT t h e  d isease r e s i s t a n c e  program i s  based on t h e  above 
hypothes is .  To s t a r t  w i t h  t h e  germplasm i s  screened a g a i n s t  i n d i v i d u a l  
d iseases.  The l i n e s  found r e s i s t a n t  t o  one disease a r e  checked a g a i n s t  
o the r  d iseases t o  i d e n t i f y  1  i n e s  w i t h  mu1 t i p l e  d isease r e s i s t a n c e .  A t  
p resen t  1  i n e s  hav ing r e s i s t a n c e  a t  l e a s t  t o  two o f  t h e  t h r e e  diseases 
have been i d e n t i f i e d .  There i s  hope o f  g e t t i n g  l i n e s  w i t h  r e s i s t a n c e  
t o  a l l  t h e  t h r e e  d iseases.  Exper ience so f a r  w i t h  pigeonpea i n d i c a t e s  
t h a t  i t  i s  p o s s i b l e  t o  deve lop l i n e s  w i t h  r e s i s t a n c e  t o  a l l  t he  t h r e e  
d i  seases. 

I I I. DEVELOPMENT OF SCREENING NURSERY 

For  t e s t i n g  the  m a t e r i a l s  a g a i n s t  a l l  t he  3 d iseases a  mu1 t i p l e  
d isease screen ing n u r s e r y  i s  be ing  developed. A  1  . 3  ha r e d  s o i l  p l o t  
was s e l e c t e d  f o r  t h i s  purpose as i t  favou rs  bo th  w i l t  and Phytophthora 
b l i g h t .  Since water  s t a g n a t i o n  i s  e s s e n t i a l  f o r  b l i g h t  development, a 
l o w - l y i n g  p l o t  has been chosen. The p l o t  i s  made w i l t  s i c k  by repeated 
i n c o r p o r a t i o n  o f  pigeonpea w i  1 t e d  m a t e r i a l  and growing o f  h i g h  p ropo r -  
t i o n  o f  s u s c e p t i b l e  l i n e s .  Two Phytophthora i n o c u l a t i o n s  a r e  c a r r i e d  
o u t  on one and 2-month o l d  seed l i ngs  by rubb ing  t h e  inocu lum on the  
stems. The i n f e c t e d  p l a n t s  a r e  aga in  i nco rpo ra ted  i n  t h e  p l o t  a t  t h e  
end o f  t h e  season. For s t e r i l i t y  mosaic a  s u s c e p t i b l e  c u l  t i v a r  i s  grown 
i n  advance and ' s t a p l e '  i n o c u l a t e d  t o  serve as i n f e c t o r  rows. Since 
i r r i g a t i o n s  a r e  known t o  h e l p  i n  t he  p e r p e t u a t i o n  o f  Phytophthora,  from 
t h i s  season onwards t h e  p l o t  i s  f r e q u e n t l y  i r r i g a t e d  t i l l  the  t ime  of 
p l a n t i n g .  



I t  i s  b e t t e r  t o  p l a n t  t h e  i n f e c t o r  rows w e l l  i n  advance o f  t h e  o n s e t  
o f  summer t o  p r o v i d e  enough t i m e  f o r  t h e  m i t e s  t o  b u i l d  up s u f f i c i e n t l y .  
The m i t e  p o p u l a t i o n  needs b u i l d  up t o  a  h i g h  l e v e l ,  as t h e  h i g h  tempera- 
t u r e s  d u r i n g  sumner months a r e  l i k e l y  t o  reduce  t h e i r  population, w h i c h  may 
r e s u l t  i n  l a t e  development  o f  d i s e a s e  i n  t h e  s c r e e n i n g  n u r s e r y .  

The d e s i g n  i n  w h i c h  t h e  i n f e c t o r  rows, s u s c e p t i b l e  checks and t e s t  
m a t e r i a l s  a r e  proposed t o  be p l a n t e d  i s  g i v e n  I n  f i g  6 It IS i m p o r t a n t  
t o  p l a n t  t h e  i n f e c t o r  rows a c r o s s  t h e  w i n d  d i r e c t i o n  I n  J u n e - J u l y  months 
t o  e n a b l e  p r o p e r  sp rqad  o f  t h e  d i s e a s e .  The ' i n f e c t o r  r o w s '  can be ' d e t o p -  
p e d '  now and t h e n  t o  keep t h e i r  g r o w t h  under  c o n t r o l  and t o  p r o v i d e  f r e s h  
g r o w t h  r e g u l a r l y  t o  m i t e s  f o r  b e t t e r  mu1 t ~ p l  i c a t i o n .  

FIG.6. LAYOUT OF THE DESIGN OF PLANTING INFECTOR ROWS, 
SUSCEPTIBLE CHECKS AND TEST LINES I N  A  BLOCK 
OF THE MULTIPLE DISEASE NURSERY 

Tes t  I i nes 

S t e r i l i t y  mosa ic  i n f e c t o r  row 

xxxxxxxx  W i l t  s u s c e p t l b l e  check 

+++++t++ S t e r ~  1 i t y  mosalc  s u s c e p t i b l e  check 
, . . . ,  " , -  P h y t o p h t h o r a  b l i g h t  s u s c e p t l b l e  check 



I V .  PROPOSED SCREENING PROCEDURE 

The t e s t  m a t e r i a l s  a r e  p l a n t e d  i n  t h e  l a s t  week o f  June. Immed ia te ly  
a f t e r  g e r m i n a t i o n  t h e  s t a n d  i s  r e c o r d e d .  It has been observed t h a t  t h e  
i n i t i a l  monsoon r a i n s  a r e  g e n e r a l l y  heavy and cause w a t e r  s t a g n a t i o n .  I t  
h e l p s  i n  development  o f  s u f f i c i e n t  Phy toph thora  b l i g h t  i n  t h e  i n f e c t o r  rows 
and causes n ~ o d e r a t e  s e e d l i n g  m o r t a l i t y  i n  t h e  t e s t  m a t e r i a l s .  On ly  t h e  
s u r v i v i n g  seed1 i n g s  a r e  i n o c u l a t e d  a f t e r  one month. The f i n a l  o b s e r v a t i o n s  
on Phy toph thora  b l i g h t  and s t e r i l i t y  mosaic a r e  taken  a t  t h e  t i m e  o f  f l o w e r -  
i n g  and podd ing  s tage ;  i .e., b e f o r e  t h e  o n s e t  o f  w i l t .  N i l  t o b s e r v a t i o n s  
a r e  t a k e n  a t  t h e  t i m e  o f  m a t u r i t y .  M a t e r i a l s  showing l e s s  t h a n  20% w i l t ,  
s t e r i l  i t y  mosaic ,  and Phy toph thora  b l i g h t  w i l l  be s e l e c t e d  and s e l f e d  f o r  
f u r t h e r  e v a l u a t i o n .  

V .  MATERIALS SCREENED DURING 1978-79 

D u r i n g  1978-79 season 866 F  and F5 p rogen ies  f r o m  4  c r o s s e s  i n v o l -  
v i  ng p a r e n t s  r e s i s t a n t  t o  a t  l e a s ?  one d i s e a s e  were screened (Tab1 e -105) .  
These p r o g e n i e s  were s e l e c t e d  f r o m  s t e r i l i t y  mosaic n u r s e r y  i n  1977-78 
and have r e s i s t a n c e  t o  i t .  1258, BDN-1, and HY-3C were p l a n t e d  as suscep- 
t i b l e  checks t o  w i l t ,  s t e r i l i t y  mosaic ,  and Phy toph thora  b l i g h t ,  r e s p e c t -  
i v e l y .  Because o f  some p rob lem i n  t h e  l e v e l i n g  o f  t h e  f i e l d  t h e  s t e r i l i t y  
mosaic i n f e c t o r  rows t h i s  y e a r  were p l a n t e d  i n  East-West d i r e c t i o n .  S i n c e  
t h e  w i n d  d i r e c t i o n  d u r i n g  J u n e - J u l y  months i s  a l s o  t h e  same t h e  spread  o f  
t h e  d i s e a s e  was p o o r .  B u t  as t h e  m a t e r i a l s  were a l r e a d y  t e s t e d  a g a i n s t  
s t e r i l i t y  mosaic, i t  d i d  n o t  a f f e c t  t h e  s c r e e n i n g .  I n c i d e n c e  o f  b o t h  w i l t  
and Phy toph thora  b l i g h t  was v e r y  h i g h .  The i n c i d e n c e  o f  w i l t  and Phytoph-  
t h o r a  b l i g h t  i n  s u s c e p t i b l e  checks 1258 and HY-3C was 66.4 and 91.2%, 
r e s p e c t i v e l y .  

The d e t a i l e d  r e s u l t s  o f  s c r e e n i n g  a r e  p r e s e n t e d  i n  APPENDIX XLVI I .  
O f  a l l  t h e  4 c rosses  t e s t e d  o n l y  c r o s s  rib. 74360 had p a r e n t s  w i t h  r e s i s -  
tance  t o  a l l  t h e  3 d iseases .  As t h e  m a t e r i a l s  were advanced as b u l k  up 
t o  F4 w i t h o u t  s e l f i n g ,  many p r o g e n i e s  showed h i g h  d i s e a s e  i n c i d e n c e .  B u t  
when compared t o  o t h e r  c r o s s e s  w h i c h  have p a r e n t s  r e s i s t a n t  t o  o n l y  one 
d isease,  p r o g e n i e s  o f  t h e  c r o s s  74360 d i d  w e l l .  The l i s t  o f  p r o g e n i e s  
s e l e c t e d  f o r  l o w  d i s e a s e  i n c i d e n c e  and agronomic c h a r a c t e r s  a r e  p r e s e n t e d  
i n  Table-106.  The work was done i n  c l o s e  c o l l a b o r a t i o n  w i t h  t h e  b r e e d e r s .  

I n  a d d i t i o n  367 (APPENDIX XLVI I I )  F3 ,Phytophthora r e s i s t a n t  proge-  
n i e s  were screened i n  o t h e r  p l o t  a g a i n s t  w i l t  and s t e r i l i t y  mosaic .  S ince  
w i l t  i n c i d e n c e  was v e r y  l o w  o n l y  s t e r i l i t y  mosaic o b s e r v a t i o n s  were 
recorded.  Progen ies  w i t h  no s t e r i  1  i ty mosaic and agronomica l  l y  l o o k i n g  
good were s e l e c t e d  f o r  f u r t h e r  e v a l u a t i o n .  



Table-105. Pigeonpea m a t e r i a l s  screened i n  pigeonpea mu1 t i p l e  d i sease  - 
nurse ry  d u r i n g  k h a r i f  1978-79 

Cross No. Parents  Genera ti on No. o f  SPP 

74360 7035 x 7065 F5 269 

74236 6997 x No. 148 F5 109 
74335 6997 x 7035 F5 332 

75237 7035 x 7186 F4 156 

Pa ren t  W i l  t S t e r i l i t y  mosaic Phytophthora b l  i g h t  

7035 R e s i s t a n t  R e s i s t a n t  Suscept i b l  e  

7065 S u s c e p t i b l e  Suscept i  b l  e  R e s i s t a n t  

6997 S u s c e p t i b l e  R e s i s t a n t  Suscept i  b l  e  

No . I 4 8  Suscep t i b le  Suscep t i b le  Suscep t i b le  

71 86 Suscep t i b le  Suscept i  b l  e  Suscept i  b l  e  

Table-106.  Sumnary o f  sc reen ing  o f  s i n g l e  p l a n t  p rogen ies  o f  s t e r i l  i t y  
mosaic (SM) r e s i s t a n t  m a t e r i a l  f o r  w i l t ,  SF!, and Phytoph- 
t h o r a  b l i g h t  ( P B )  i n  mu1 t i p l e  d isease nu rse ry  

S  .No. Pedi gree No. o f  
p l a n t s  

% 
B l i g h t  

% N o . o f  % 
SM p l a n t s  W l l t  

No. o f  
p l a n t s  
s e l  ec ted 

Contd.  



- 
s.No. Pedigree No. o f  % % N o . o f  % No. o f  

p l a n t s  B l i g h t  SM p l a n t s  W i l t  p l a n t s  
s e l  ec t- 
e d 

11. 74360-F4B-S1959 7NDT 48 35.4 0.0 3 2 0.0 4 
12. -S218P 7NDT 55 23.6 0.0 42 9.5 8 
13. -S2199 7NDT 39 33.3 0.0 2 7 0.0 5 
14. -S2299 7NDT 53 41.5 0.0 35 42.9 7 
15. -S2339 7NDT 64 21 .9 0.0 52 25.0 4 
16. -S235P 7NDT 67 16.4 0.0 56 30.4 8 
17. -S2519 7NDT 49 16.3 0.0 42 30.9 7 
18. -S2638 7NDT 54 42.6 0.0 34 14.7 8 
19. 74236-F4B-S689 7NDT 55 38.2 0.0 35 17.1 7 
20. -S929 7NDT 39 38.5 0.0 25 4.0 7 



APPENDIX-  I 

Zcreening of F3 progenies (10 crosses) f o r  w ~ l t  resist an^ 
i n  Ve r t i so l  s i c k  p l o t -A  

S 1 Pedi gree 
No 

No of Percent  
p l an t s  w i l t  

7521 6 -W14 
( I C P  - 7035~-6902) -,,29 

-W3P 
-149 
-W54 
-W60 
-W74 
-W8P 
-A99 
-W1 OP 
-W119 
-W 1 29 
-W139 
-W148 
-W15Q 
-W16P 
-W179 
-W189 
-W19hl 
-W209 
-W21Q 
-W-229 
-A234 
-W248 
-W259 
-W26P 
-W274 
-W289 
-W29Q 
-W309 
-W31 Q 
-W329 
-4338 
-W34B 
-W354 
-W36Q 
-W376) 

Con t d  



1 2 3 4 
- 

38. 7521 6 -W389 34 38.2 
( ICP-7035~-6902) 

39. -W390 44 59.1 
40. - W400 2 9 31 .O 
41. -W41 P 36 38.9 
42. - W429 12 25 .O 
43. -W43$ 4 1 43.9 
44. - W44P 5 0.0 
45. -W459 3 2 15.6 
46. -W469 36 13.9 
47. -W470 46 15.2 
48. -W489 4 7 29.8 
49. -W499 16 0.0 
50. -W509 3 9 46.2 
51 . -W510 4 9 8.2 
52. -W52B 40 72.5 
53. -W539 No ge rm ina t i on  
54. -W548 6 33.3 
55. -W559 38 5.3 
56. -W569 30 56.7 
57. -W570 3 9 7.7 
58. -W58P 48 22.9 
59. -W59P 45 35.6 
60. 75224 - W1 P 38 39.5 

( ICP-7035~-6915)  
61. -W20 16 93.8 
62. -W30 49 57.1 
63. - W40 44 31 .8 
64. - W50 19 57.9 
65. -W6$ 19 21.1 
66. -W70 28 42.9 
67. -W80 9 66.7 
68. -W98 15 13.3 
69. -W109 2 3 13.0 
70. -W11P 23 26.1 
71. -W 129 10 10.0 
72. -W139 9 11.1 
73. -W14B 2 8 0.0 
74. -W159 8 25 .O 
75. -W16B 11 18.2 
76. -MI70 22 27.3 
77. -W18P 4 6 34.8 
78. -1209 36 11 .1 
79. -W21@ 18 33.3 
80. -W229 20 15.0 



25,O 
5 3  9 
16 7 
10.0 
14 3 
14  3 
18-5  
27 3 
1 7  7 
16 7 
24 2 
10 0 
0 - 0  

-- 
Contd 



Con t d .  



Con t d  



78 .3  

Con t d  . 



-- 
Con t d  







3 7 51.4 
28 60.7 
34 44.1 
42 52.3 
10 10  .o 
4 0 25.0 
38 5.3 
No gerrni na t i o n .  
14 42.9 
45 35.6 
15 20 .O 
30 26.7 
4 1 17.2 
15 20.0 
2 9 41.4 

6 33.3 
41 46.3 
4 0 62.5 
22 81 .8  
38 31 .6 
18  72.2 
18  11.1 

9 55.6 
36 72.2 
13  15.4 
3 6 44.4 
34 58.8 
4 0 57.5 
2 0 70.0 

6 100.0 
2 6 7.7 
23 8.7 
15 6.7 

Con t d  , 







APPENDIX- I 1  

Screening of Fq progenies (from BA-2) for wilt resistance 
in Vertisol s i c k  plot-A 

S 1 Pedi gree 
N 0 

No of Percent 
plants w i l t  

87 8 
25 0 
88 2 
49 8 
81 8 
76 8 
91 9 
91 5 
92 2. 

100 0 
85 9 
90,9 
91 9 
96 2 
97 5 

100 0 
100 0 
100 0 

93 3 
80 0 

100 0 
88 9 
60 0 
25 9 
61 2 
97 9 
0 0 

44 2 
66 7 
50 7 
45 5 
14 7 
60 8 
96 9 
65 2 
58 7 
68 8 
50 0 

Contd 



42.9 
59.3 
66.7 
97.1 
96.2 
91.1 
28.1 
68.8 

100.0 
77.8 
70.8 
94.3 
81.4 
85.7 
56.1 
89.2 
68.9 
71.4 
85.7 
86.5 
63.6 
35 .O 
86.5 
96.6 
84.0 

100.0 
100 .o 
95.2 
84.4 
77.3 
79.4 
65.5 
78.6 
54.2 
89.5 
97.8 
50.0 
73.3 
79.5 
85.7 
71 .4 
90.0 
29.4 
88.9 
60.5 
69.6 

Contd . 



29 89 7 
16 81 3 
39 89 7 
1 7  76 5 

1 100 0 
8 100-0 

16 100 0 
3 100 0 

18 94.4 
17 82 4 
3 2 84 2 
20 100 0 
2 4 97 8 

3 100 "0 
15 100 0 
16 56.3 
17 58 8 
19 100,O 
12 75 0 
9 88 9 
8 100 0 
9 7 7  8 

10 50.0 
6 100 0 

14 71  4 
2 0 85 0 
34 100 0 
10 100 0 
14 78 6 
2 8 100 0 
19 89 5 
24 66 7 
34 67 6 
33 51 5 

9 88 9 
14 64 3 
No gem1 nat ion  
22 59 1 
29 79 3 
30 46 7 
3 0 20 0 
14 57 1 
2 1 14 3 





Screening o f  Fq progenies (5 crosses)  f o r  w i l t  r es i s t ance  
i n  V e r t i s o l  s i c k  p l o t -  ' A '  

S 1 Pedigree 
No 

No. o f  Percent 
p l a n t s  w ~ l  t 

69 2 
64 7 
48 4 
73 1 
58 8 
35 9 
34 5 
51 2 
82 9 
64 7  

100 0 
28 6 
30 0 
25 7  
46 2 
5 7  6 
45 0 
31 3 
1 7  0 
0 0 
8 6 

Con t d  



3 5 14.3 
No ge rm ina t i on  
17 76.5 

9 33.3 
15 86.7 
32 75.0 
2 2 54.6 
2 6 42.3 
33 45.5 

Con t d  . 







No germinat ion 
36 41,7 
10 20,o 
19 26.3 
38 65.8 
29 48,3 

Con t d .  



Contd . 



39 , I  
1 7  .9 
14 7 

0 ,o 
6.5 

26 7 
48-7 
23 1 
31 - 6  
68.8 
50 -0  
40.0 
68.0 
64,3  
62*5  
38 2 
64.7 
30 3 

9 - 3  
75 6 
80 9 
65 - 9  
50.0 
73.7 
25.0 
58 5 
48.0 
1 7  - 8  
50 .O 
30.8 

2.9 

Contd 



1 2 3 4 

296. 74209 -B-W44P 29 79.3 
[Pant-A2 x NP(WR)15] 

297. -W454 34 55.9 
298. -W468 43 39.5 
299. -W478 29 31 .O 
300. - W48Q 18  55.6 
301 . -W498 3 1 32.3 
302. -W500 3 7 62.1 
303. -W51Q 13 100.0 
304. -W528 26 92.3 
305. -W5361 27 77.8 
306. -W548 13 100.0 
307. -W558 16 43 - 8  
308. -W568 22 68.2 
309. -W579 15 93.3 
310. -W588 20 30 .O 
311. -W598 14 100.0 
312. -W6061 12 100.0 
313. -W614 18 22.2 
314. -W628 3 66.7 
315. -W638 12 83.3 
316. -W648 19 68.4 
31 7 .  -W658 12 100.0 
318. -W669 3 0 6.7 
31 9. -W67Q 21 90.5 
320. -W688 17 88.2 
321 . -W69Q 36 63.9 
322. -W708 7 100.0 
323. -W718 26 46.2 
324. -W729 52 7.7 
325. - W738 25 28 .O 
326. -W748 34 52.9 
327. -W759 22 59.1 
328. -W768 18 83.3 
329. -W774 15 73.3 
330. - W784 No g e r m i n a t i o n  
331 . 74360 -B-W1B 30 20.0 

(ICP-7065 x -7035) 
332. -W2B 1 100.0 
333. -W3Q 2 0 0 - 0  
334. -W4Q 33 15.2 
335. - W50 3 1 38.7 
336. - W68 2 9 65.5 



90 5 
80 0 
96 4 
71 4 
66 7 
92 3 
83 3 
65 7 
51 1 
5 2  0 
73 3 
67 5  
45.9 
38.5  
58 1 
60 0 
56,3  
6 4 - 5  
34 2 
51 " 1  
60 0 
68 3 
79 5  
63.1 
65 3 
61 .7 
56 8 

Con t d  



58.3 
76.9 
66.7 
71.4 
59.1 
68.6 

Contd. 





APPENDIX- I V  

Screening o f  F5 progenies f o r  res i s tance  t o  w i l t  
i n  V e r t i s o l - s i c k  p l o t -  ' A '  

Sl . Pedigree 
No. 

No. o f  Percent  
p l a n t s  wi'l t 





APPENDIX-V 

R e s u l t s  o f  sc reen ing  s e l e c t i v e  ma t ing  p o p u l a t i o n  s e l e c t i o n s  
f o r  w i l t  r e s i s t a n c e  i n  V e r t i s o l  s i c k  p l o t  -'B1. 

S1 . Pedigree 
No. 

No. o f  Pe rcen t  
p l a n t s  w i l t  

1 .  SMP-1 - V I  NDT-1 6 2 88.7 
2. -2 6 2 69.3 
3. - 3 59 63.3 
4 .  -4 68 77.9 
5. -5 4 6 76 .I 
6. - 6 65 81.5 
7. -7 4 9 81.6 
8 .  -8 64 89.1 
9 .  -9 4 8 58.3 
0. SMP-3-VI NDT-1 57 47.4 
1 .  -2 57 93 .o 
2. - 3 5 5 74.5 
3. -4 63 77.8 
4.  - 5 60 61.7 
5 .  -6 4 9 85.7 
6 .  - 7 46 79.2 
7. -8 5 4 90.7 
8.  -9 5 7 68.4 
9 .  -1 0 54 72.2 

10. -1 1 61 65.6 
!I . -1 2 59 74.6 
12. -1 3 62 90.3 
13. -14 54 83.3  
14. -1 5 68 77.9 
!5. -1 6 68 58.6 
!6. -1 7 5 2 59.6 
17. -1 8 63 90.5 
!8. -1 9 42 63 ' 4  
!9. -20 6 4 76 - 6  
30. -21 61 73.8 
3 1  . -22 55 59.2 
32 .. -23 68 44.1 
33. -24 66 90.9 
34. -25 5 1 88.1 
35. -26 62 87.1 

Con t d  . 



Con t d  . 



Contd, 







APPENDIX-VI 

Results of screening selections from M-1 (DC-F3) 'A' for 
wilt resistance in Vertisol sick plot-'B'. 

S1 .. Pedigree 
No ,, 

No. of Percent 
plants w ~ l  t, 

Contd 





Contd , 



126. 75009-1 14-VI NDT-I 
127. -2 
128. - 3 
129. - 4 
130, 75009-1 16-VI NDT-1 

- 2 
75009-1 24-VI NDT-1 

-2 
75028-76-VI NDT -1 

-2 
75028-78-VI NDT -1 

-2 
75028-81-VI NDT -7  
75028-82-VI NDT -1 
75028-83-VI NDT -1 

- Z 
75028-84-VI NDT -1 

-2 
75028-85-VI NDT -1 

-2 
- 3 

75028-87-VI NDT -1 
75028-88-VI NDT -1 
75028-92-VI NDT - 1  

-2 
75028-93-VI NDT -1  

-2 
-3 
-4 
- 5 

75028-96-VI NDT -1 
-2 
- 3 - 4 

75028-97-VI NDT -1 
- 2 
- 3 

75028-100-VI NDT-1 
-2 

75028-102-VI NDT-1 
- 2 

75028-104-VI NDT-I 
- 2 



75028-1 05-VI NDT-1 
- 2 - 3 

75028-106-VI NDT-1 
75028-108-VI NDT-1 
75028-109-VI NDT-1 

- 2 
75028-1 10-VI NDT-1 
75028-1 11 - V I  NDT-1 - 2 
75028-1 15-VI NDT-1 

-a 
75028-1 19-VI NDT-1 

-2 
-3 * 

75010-54sVI NDT -1 - e 
,7501 0-59-VI NDT -1 ' 

75010-60-VI NDT -1 
7501 0-68-VI NDT -1. 

- 2 
75010~71 - V I  NDT -1  
75010-72-VI NDT -1 - 2 
75010-74-VI NDT -1 

- 2 
75010-75-VI NDT -1 
75010-76-VI NDT -1 
75010-77-VI NDT -1 

- 2 - 3 
75010-78-VI NDT -1 

-2 
75010-79-VI NDT -1 

- 2 
7501 0-87-VI NDT -1 

- 2 - 3 
75010-88-VI NDT -1 - 2 
75010-91-VI NDT -1 
75010-92-VI NDT -1 

-2 
75059-34-VI NDT -1 
75059-35-VI NDT -1 

49'1 
71 ' 1  
5gr6  
66-7 
89.2 
65.4 
82 2 
78 9 
60 -6  
62,3 
38 1 
48 3 
36 8 
74,2 
50 7 
88 3 
73 3 
83,3 
66 1 
73 9 
96 "4  
79 7 
75,8 
70 0 
92 4 
68 6 
94 2 
93 1 
78 9 
90 7 
88 -9  
90 "0  
91,5 
76 1 
93 2 
86.3 
70 3 
90 6 
81 0 
78 - 6  
95,2 
85 3 
87 7 
57 4 
61 "5 

Contd 



Contd. 









APPENDIX- V I I  

Results of screening se lec t ions  from M-1 (DC-F3) - ' B 1  f o r  
w i l t  res is tance  i n  Ve r t i so l  s i c k  p l o t  - ' B1  

S1 ., Pedigree 
No. 

No. o f  Percent 
p lan ts  w i l t  



47..5 
60.9 
83,O 
76 "1 
57 ,,8 
81 ,1 
58,5 
77 .I 
66,2 
92 '8 
61,8 
44 ,.4 
71 " 4  
44 2 
61 ,,O 
71 - 4  
67..7 
72 "7 
74 .. 6 
63 -1  
35"O 
35.1 
53 - 8  
81 " 0  
63 5 
57.1 
55,l  
33 " 8  
25 ,.4 
72 .4 
75 ,O 
84 ..O 
9 4 , l  
68 ,>8 
5 8 . 5  
96.5 
6 6 - 0  
76,4 
72,5 
85 - 4  
55 < 3 
54,8 
71 .. 1 
89 ,.4 

Con t d  . 









85 9 
84 2 
81 - 8  
82,9 
91 "7  
70 0 
89 2 
84 2 
72.9 
61 4 
70 0 
87 2 
75 ,O 
89 .8  
63,8 
73,5 
65 1 
69 .8  
60 .O 
80 0 
84 9 
50 9 
65.8 
70 2 
79,4 
61 9 
86 5 
67 2 
7 7 " 2  
61 1 
83 7 
90 8 
96 4 
96 3 
91 9 
91 7  
88 "4  
95,9 
97 -6 

100 0 
95 6 

Con t d  . 









APPENDIX-VI I I 

Resu l t s  o f  screen ing o f  Fq progen ies  s e l e c t e d  f rom M-1 f o r  
w i l t  r e s i s t a n c e  i n  V e r t i s o l  s i c k  p l o t  - ' B '  

~1 , Pedi gree 
No. 

No.. o f  Pe rcen t  
p l a n t s  w i l t  

1 ,  74226-E-V NDT-1 5 7 49, 1 
2 74240-3-V NDT-1 81 76.5 
3 74240-2-V NDT-1 44 77 3 
4 - 3 5 9 72 9 
5. -4 88 89 8 
6 - 5 61 80.3 
7 .  74240-1 -V NDT-1 6 7 86.6 
8 .  -2 82 80 5 
9 - 3 80 96 2 

10.  -4 8 5 92.9 
11. -5 80 88 7 
12.  74233-3-V NDT-1 76 65 8 
13, 74233-4-V NDT-2 70 80.0 
14, -3 78 93 6 
15 - 4 8 5 82 3 
16 74233-1 - V  NDT-5 6 0 88 3 
17 - 6 73 79 4 
18  74233-2-V NDT-7 6 9 95 6 
1 9 -  -8 4 6 76 1 
20. - 9 6 6 100.0 
21 . -1 0 78 88 5 
2 2 -1 1 64 93 4 
23 74233-3-V NDT-12 47 48 9 
24. -1 3 7 1 57 7 
2 5 -1 4 5 6 41 1 
26 -1 5 66 21 " 2  
27. -1 6 77 66 2 
28 74233-1 - V  NDT-17 6 3 92 1 
29, -1 8 7 1 59 1 
30 74233-4-V NDT-19 52 55 7 
3 1 -20 69 79 a 
3 2 -21 5 5 69 1 
33 , -22 5 2 73 a 
34 , -23 5 9 47 " 4  
35, -24 75 72 ?O 
36. -25 5 8 51 - 7  
37. -26 6 1 52.4 

Con t d  , 





APPENDIX- I X 

Resul ts  o f  screening o f  F4 & F3 progenies ( se lec ted  from 
w i l t  nursery,  1976) f o r  w i l t  i n  V e r t i s o l  s i c k  p l o t  -0 

S 1 ,  Ped i gree 
No. 

No, o f  Percent 
p l a n t s  w i l t  

1 ,  F4-74243-1 -W18 30 96.7 
2.  - w 2 ~  35 1oo.o 
3. -139 22 100 0 
4. - W49 4 2 100 " 0  
5 F4-74243-2-W1 9 24 87.5 
6 .  -129 25 88 0 
7 -W3P 28 96 "4  
8 - W4P 39 8 3 - 3  
9 -W58 42 83,3 

10. -W69 28 92,8 
11 -A78 3 3 60.6 
12 , -W8P 15 100 0 
13. F4-74243-3-W1 8 7 9 68 4 
14. -129 27 59 2 
15. -W39 4 1 70 7 
16.  -W4Q 2 6 53.8 
17 F4-74243-4-W1 9 10 80 0 
1 8 -  -W2B 2 0 75.0 
19. -W3P 2 4 100,O 
20. -W4P 30 76.7 
21 .. -W50 43 74 4 
22 F4-74243-5-WI 9 35 97 1 
23 -W2P 2 9 89 6 
24, -W30 19 78 9 
25, -W4P 3 7 100 0 
26 -W58 3 1 87 1 
2 7 -W6P 35 91 4 
28, -W7B 19 78 9 
2 9 -W88 3 3 75-7 
30 - W9P 2 1 90,3 
3 1 -W1OP 2 1 71 4 
32 -W11 fi 31 74 2 
33 F4-74243-8-W1 9 28 85 7 
34, - W2B 27 85 2 
3 5 - W3P 14 85 7 
36, -W48 47 97 9 
37. F4-74243-9-W1 P 3 7 86 5 

Contd 



38.  F4-74243-9-W28 
39.  - W38 
40.  - W4Q 
41 . -W58 
42 .  - W68 
43. - W78 
44 .  - W88 
45. - W98 
46. -WlOP 
47.  -W118 
48 .  -W12P 
49.  -W138 
50. -MI48  
51 . -W15P 
52. -W168 
53.  F4-74243-1 0-W18 
54.  - W28 
55. - W38 
56.  - W48 
57.  - W58 
58.  -W68 
59.  -W78 
60.  F4-741 67 -1  -W10 
61 . -W28 
62.  -W38 
63 .  - W4P 
64. F4-741 67-2-W18 
65.  -W28 
66. ( E a r l y  x E a r l y ) - 1  -W18 
67. -W28 
68. -W38 
69. - W48 
70. -W58 
71. ( E a r l y  x E a r l y ) - 2 - W 1 0  
72.  - W281 
73. -W38 
74. - W48 
75. - W5P 
76. -W68 
77. - W78 
78. F3-74277-W1 P 
79. -W28 
80.  -W38 

Contd , 





APPENDIX-X 

Resu l ts  o f  screening o f  se lec t i ons  (F4) from RA-28 f o r  
w i l t  r es i s tance  i n  V e r t i s o l  s i c k  p l o t  - l B 1  

S1 . Pedigree 
No. 

No. o f  Percent  
p lan ts  w i l t  

Contd . 



93.1  
100.0 
67'4 

93 0 
88,9 
80,5 
64-6 
50-0 
77 8 
78 6 

67,3 

7Or2 

42 $5  

65 8 
80.0 
50.0 

56 7 

87 n 8  

58 9 

5 7 . 7  

42 2 
80 8 

56 7 
52 5 
95.9 

81.8 

60 0 
70 4 
88 1 
90 7 
92 0 

93.1 
95 "6 
69 7 

100 0 

Con t d  - 





APPENDIX-XA 

Resu l ts  o f  screening o f  s e l e c t i o n s  f rom RA-28 (F4&F5) fay 
w i l t  r e s i s t a n c e  i n  V e r t i s o l  s i c k  p l o t  - ' B '  

S 1 .  Pedigree No, of  Percent  
No - p l  an t s  w a l t  

* -  74351 -W180-\I :NDT-1 (source 

-7435'r';~l 8Q-VI 'NOT-2 121 42) 

-74363-d18P-VI NDT-1 
- 2 

- 74363i~340-VI NDT-1 
-74363-W369-VI NDT-1 
-74363-W370-VI NDT-1 
-74363-W370- V I  NDT-2 
-7441 8-W39-VI NDT-1 
-7441 8-W28P-VI' NDT-1 
-74418-W330-VI NDT-1 - 7441 8-W350-VI NDT-1 
-7441 8-W440-VI NDT-1 
-74418-W490-VI NDT-1 
-74418-W510-VI NDT-1 
-74418-W57Q-Vl NDT-1 
-74418-W570-VI NDT-2 
-74376-W5Q - V I  NDT-2 
- 74376-W79-JI NDY-1 
- 74376-W70-VI NDT-2 
-74376-W90-VI NDT-1 
-74427-W120-VI NDT-1 
-74427-W13P-VI NDT-1 
-74427-W17P-VI NDT-1 
-74427-W34P-V I NDT-1 
-74427-W380-VI NDT-1 
-74428-W3P*V1 NDT-1 
-74428-W5P- J I  NDT-1 
-74428-W21 P-V I NDT-1 
- 74428-W210-VI NDT-2 
-74428-W340-VI NDT-1 
-74428-W38P-VI NDT-1 

60 4 
53 -2  
48 9 
21 -6 
50.0  
53 3 
69 2 
13 3 

7 -5 
38 1 
71 , O  
51 9 
91 7 
7 7  5 
66 7 
8 0 - 5  
96 3 
45 0 
81 , I  
48.4 
69 2 
78 1 
50 0 
8 7 - 5  
90 3 
89 6 
38 -5  
- 

Contd . 



-74429-W1 lQ-V1 N O T - 1  
-74429-W344-V I NDT-1 
-74348-W5Q- V I  NDT-1 
-74348-Wl OQ-VI NDT-1 
-74348-Wl l Q - V I  NDT-1 
-74348-W150-VI NDT-1 
-74348-W15Q-VI NDT-2 

-3 
- 4 
-5 

-74348-W27P-VI NDT-1 
- 2 

-74348-W34Q-VI NDT-1 
-74348-W369-VI NDT-1 

-2 
-74360-W44-VI NDT-1 
-74360-W12P-VI NDT-1 
-74360-W250-VI NDT-1 
-74360-W269-VI NDT-1 
-74360-W279-V I NDT-1 

- 2 
-74360-W44P-VI NDT-1 
-74360-W450-VI NDT-1 
-74360-W53P-VI NDT-1 
-74360-W56Q-V1 NDT-I 
-74330-W89-VI NDT-1 

74330 -W354-VT NDT-1 
-74434-W120-VI NDT-1 
-74434-WI 34-Vl  NDT-1 
-74434-W160-VI NDT-1 
-74434-W37Q-VI NDT-1 
-74289-W269-V1 NDT-1 

-2 
-74289-W310-VI NDT-1 
-74290-W39-V1 NDT-I 
-74290-W30-VI NDT.2 
-74290-W17P-VI NDT-1 
-74290-W18P-VI NDT-1 

- 2 
- 3 

-74290-W550-VI NDT-1 

Contd. 





APPENDLX-XI 

Resul t s  of s c r e e n i n g  o f  germpl asm 1 i n e s  f o r  w i  l t r e s i s t a n c e  
i n  V e r t i s o !  s i c k  p l o t  -'B' 

~ 1 .  Ped ig ree  No. o f  Percent  
No. p l a n t s  w i l t  

1 2 3 4 

1. ICP-1 33 58 1 
2. - 2 4 0 61 .5 
3. - 3 32 83 9 
4. -4 41 95 1 
5.  - 5 4 0 90 0 
6. - 6 22 72.7 
7. - 7 28 100 0 
8 .  - 8 3 5 82.8 
9. - 9 3 6 91 7 

10. -10 3 6 77,8 
11. -1 1 35 82 8 
12. -12 24 85 7 
13. -1 3 4 3  93 .5  
14. -14 36 8 8 " 9  
15. -1 5 42  85.7 
16. -1 6 36 94.4 
17. -1 7 36 88.2 
18. -18 4 8 79,2 
19. - 7 9 3 2 75,O 
20. -22 3 1 87 1 
21. -24 4 8  91 $ 7  
22. -25 44 88 6 
23. -26 48 100.0 
24. -27 3 5 100.0 
25. - 28 5 5 94.5 
26, - 29 28 100.0 
27. -31 2 5 88 0 
28, - 32 43 53 5 
29. -33 2 5 88 0 
30. -34 31 61 3 
31 . -35 33 87.9 
32. -36 3 5 85 7 
33. -37 2 5 72 0 
34. -38 30  86 7 
35. -40 4 5 88 9 
36. -41 36 80 5 

S1. Pedigree No. o f  Percen t  
No. p l a n t s  w i l t  

1 2 3 4 

37. ICP-43 38 81 " 6  
38. -45 28 75.0 
39. -4 6 32 93.7 
40. -48 36 75 .O 
41.  -49 36 88.9 
42. -50 2 9 89 - 6  
43. -51 35 94 .3  
44.  -52 40  52.5 
45. - 54 30 90.0 
46.  -56 3 1 67.7 
47. -57 39 94.9 
48. -58 47 87 .2  
49. -59 40  100.0 
50. -60 3 3 72 7 
51. -62 4 3 88.4 
52. -63 3 9 89.7 
53 -64 37 94.6 
5 4 ,  - 65 28 89 3 
55. -66 29 89 .6  
56. -67 5 1 100.0 
57. -68 48 95.8 
58 -69 3 8 84.2 
5 9 -70 3 3 81.8 
60.  -71 30 93 .3  
61 -72 37 91.9 
62. - 75 34 70.6 
63. -76 3 3 8 4 . 8  
64 -77 45 8 2 - 2  
65.  -78 58 81 0 
66 -79 36 83.3 
67.  -81 46 82 6 
68.  -82 3 9 82  .O 
6 9 -83 39 84,6 
70. -84 4 2 90.5 
71. -86 4 2 95 2 
72. -87 38 94.7 

- 
Contd 



ICP- 165 
- 1  67 
-168 
-1 70 
-1 71 
-1 7 3  
-1 75 
-1 75 
-1 80  
-1 82 
-184 
-1 8 5  
-1 87  
-1 89  
-1 9 3  
-1 94 
- 1  95 
-1 98  
-1 99 
-202 
-206 
-208 
-210 
-21 2 
-21 3 
-21 4 
-216 
-218 
-21 9 
-220 
-222 
-224 
-227 
- 228 
-230 
-231 
-232 



Resul ts  of screening o f  A C T  pigeonpea l i n e s  aga ins t  w i l t  
i n  s i c k  p l o t  ' B '  du r ing  1978 K 

S1. Pedigree/ No. o f  Number Percent Y i e l d / p l a n t  
No. Cul t i  v a r  p l a n t s  w i  l ted  w i l t  ( 9 )  

EACT - 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 

ICPL-1 
HPA-2 
UPAS-1 20 
Prabhat 
H-76-53 
H-76-35 
ICPL-2 
H-76-19 
H-73-20 
H-76-20 
ICPL-4 
ICPL-3 

JA-9-19 
ICPL -6 
DL-74-1 
TT-5 
4 -84 
TT-6 
TT-4 
HY-5 
Sehore-68 
ICPL-8 
T-21 
ICPL-5 
ICPL-7 
Sehore-197 



JA- 15 
HY -4 
ICP- I 
ICPC-42 
ICPL -43 
No 148 
JA-3 
JA-8 
JA-5 
HY-2 
GS-1 

NP(WR)15 
K-28 
K-16 
PS-65 
PS-66 
T-  7 
PS-43 
Compos f t e -4  
AS-29 
K.23 
Gwal l o r - 3  
1258 
Group-8 
Group-10 
PS-41 
1234 



APPENDIX-XI I I 

Resul ts of  screening of  Phytophthora bl i gh t  promising 
progenies a g a i n s t  w i j  t i n  Vertisol s ick  p lo t  -B 

I__ 

S1 . Pedigree No. of Percent 
No. plants  w i l t  



( ~ N D T )  

(7NDT) 
(7NDT) 

( ~ N D T  

(7NDT) 
(7NDT) 
( 7N DT) 
( 7NDT) 

( 7NDT 

( 7NDT 

( 7NDT) 
(7NDT) 
(7NDT) 

Contd 



(8NDT)  
(8NDT) 
(8NDT)  
(8NDT)  
(8NDT)  
(8NDT)  
(8NDT)  
(8NDT)  
(8NDT)  
(8NDT)  
(8NDT)  
(8NDT)  
(8NDT)  
(8NDT)  

8 N  DT) 
[8NDT)  
(8NDT)  
(8NDT) 
(6NDT)  
( 7N DT)  
(7NDT)  
(7NDT)  
(7NDT)  
(7NDT)  
(7NDT)  
( 8 N  DT) 
(8NDT) 
(8NDT) 
( 8 ~  DT) 
(8NDT)  
( 8 N  DT) 
(8NDT) 

8NDT) 
[BNDT) 

( ~ N D T  

(8NDT)  
(8NDT) 
(8NDT)  
(8NDT)  
( ~ N D T )  

Contd . 





(8NDT) 
(8N DT ) 
(8NDT) 
(8NDT) 
(8NDT) 
(8NDT) 
(8NDT) 
(8NDT) 
(8NDT) 
(8NDT) 
(8NDT) 
(8NDT) 
(8NDT) 
(8NDT) 
(8NDT) 
(8NDT) 

(8NDT) 
(8NDT) 
8NDT) [ 8N DT) 

(8NDT) 

(8NDT) 
(8NDT) 

(8NDT) 
(8NDT) 

Contd. 



No ger 
26 



APPENDIX- XIV 

Resu l t s  of sc reening  of  s t e r i l  i t y  mosaic r e s i s t a n t  germplasm 
s e l e c t i o n s  a g a i n s t  w i l t  i n  Vert isol  s i ck  p l o t  - ' B l  

S 1 .  Pedigree 
No. 

No. o f  
p lan t s  

Percent  
w i l t  

23 56.5 
35 20 .o 
18  100 .O 
21 19 .O 
2 3 73.9 
10 60 .O 
2 9 93.1 
16 68.7 
21 85.7 
2 9 89.6 
3 2 96.9 
2 3 95.6 

7 42.8 
No germination 
23 86.9 
1 3  100.0 
25 56 .O 
23 91 .3 
2 0 25 .O 
17 100.0 

Contd. 



68 4 
100 0 
64 5 

100 0 
94 7 
68 4 
95 8 
95 0 
78 9 
68 7 
75 0 
40 0 

100 0 
81 8 
72,7 
90*5  

100 0 
100.0 
100 0 
100 0 
100 0 
100 0 

69 2 
100 0 
100 0 

68 4 
91 7 
66 7 
64 3 
66 7 
95 4 
96 0 
96 5 
91 7 

100 0 
100 0 
100 0 
90 9 
83 3 
52 2 
65 4 
56 0 
87 5 
26 1 
55 2 

- 
Con t d  , 





Resul t s  of screening of s I ngle plant progeni es of - 
sterility mosaic resistant materials for w i l t  

resistance I n  Vewt l so l  sack plot -3" ---- 

S 1 Pedigcee 
No. 

No o f  Percent 
plants writ 



S1 . Pedigree 
No. 

No. o f  Percent 
plants wil t  

Con t d  . 



ST Pedigree 
No 

No o f  Percent 
p l a n t s  w ~ l t  

82 3 
65 9 
61 1 
45 6 
83 3 
98.0 
78.6 
63.3 
50 0 

100 0 
58 9 

100 0 
100 0 
100 0 
62.5 
26 7 
33 3 
79 6 
33 3 
97 6 
94 6 
72 9 
30 4 

100 0 
95 1 
96,9 

100 0 
100 0 
98 .O 

100 0 
74 2 
81 8 

100.0 
74 0 
4 5 
57 5 
85.5 
58 1 
63 6 
21 6 
42 2 

100 0 
85 1 

Contd 



S1 . Pedigree No. o f  Percen t  
No. p l  an ts  w i l t  

124. 74243-B-B-51229 38 76.3 
125. -S123P No germina t ion  
126. -S1249 39 43.6 
127. -S1259 49 93.9 
128. -S1269 16 62.5 
129. -S1274 39 66.7 
130. -S1289 42 45.2 
131. -S1299 3 2 93.7 
132. -S1309 36 94.4 
133. -S131 P 38 97.2 
134. -S1329 28 71 .4 
135. -S1339 5 5 47.3 
136. -S1349 4 2 85.7 
137. -S135B 44 86.4 
138. -S136P 3 7 91 .9 
139. -S1379 14 96.4 
140. -S1388 30 30.0 
141. -S139P 34 85.5 
142. -S1408 3 5 85.3 
143. -S141 P 4 2 90.5 
144. -S142P 39 53.8 
145. -S1439 45 73.3 
146. -S1449 2 0 15.0 
147. -S1458 55 76.4 
148. -S146P 38 81 .6 
149. -S1479 3 9 87.2 
150. -S1489 49 51 .O 
151. -S1499 4 7 100.0 
152. -S1509 4 6 65.2 
153. -$ I519 4 1 82.9 
154. -S15266 2 9 89.6 
155. -S153P 19 100.0 
156. -S1549 4 5 51 .1 
157. -S1559 4 5 84.4 
158. -S1568 17 76.5 
159. -S1579 30 63.3 
160. -S15881 3 1 51 .6 
161. -S1599 4 7 89.4 
162. -S16014 24 58.3 
163. -S1619 29 72.4 
164. -S1628 3 3 57.6 
165. -S1639 4 6 91.3 
166. -S164Q 44 88.6 
167. -S1659 48 72.9 
168. -S1669 39 33.3 

Contd . 



S 1 Pedigree 
No 

No , o f  Percent 
p l a n t s  w i l t  

96.3 
5 5 , 3  
60 7 
5' 0 
7 1  4 
75 4 
95 4 
97 8 
23 ' 
93 7 
90 0 

100 0 
88 ,O 
7 1  4 
70 0 
43 .3  
63 6 

100 0 
84 6 
81 3 
44 4 
94 1 

100 0 
58 - 8  
92 7 
92 5 
- 

Contd 



S1. Pedigree 
No. 

No. o f  Percent  
p lan ts  w i l t  

90.9 
75.0 
78.4 
90.7 
56.1 
32.2 

100.0 
80.9 
92.3 
91.9 
85.4 

100.0 
75.7 

100.0 
76.9 
54.8 
65.8 
94.7 
88.1 
79.6 
75.5 
91 .5 
93.2 
93.1 
40 .O 
97.7 
86.8 
91 .9 
87.8 
63.3 
88.9 
95.1 

Contd . 



5 1 Pedigree 
No. 

No, o f  Percent 
p l a n t s  wll t 



Ped ig ree  No. o f  Percen t  
p l a n t s  w i l t  

3 3 63.6 

Contd. 



S 1 Pedigree 
No. 

No. o f  Percent 
p l a n t s  w i l t  



APPENDIX- X V I  

S1. 
No. 

Resu l t s  of screening of progenies r e s i s t a n t  t o  s t e r i l i t y  
mosaic a g a i n s t  w i l t  i n  Ver t isol  s i c k  p l o t  - ' A 1  

Pedigree  No. o f  Percent  No. o f  p l a n t s  
p l a n t s  w i l t  s e l e c t e d  

8 37.5 0 
14 28.6 0 
15 40 .O 0 
15 53.3 0 
4 75.0 0 
9 33.3 0 

19 36.8 0 
12 1 6 . 7  0 
10 30.0 0 
12 16.7 3 
13  15.4 1 
2 2 27.3 0 
20 15.0 2 
16 18.8 1 
10 70.0 0 
9 11.1 2 

13  38.5 0 
16 31.3 0 
14 28.6 1 
12 16.7 1 
8 12.5  2 
5 40.0 0 

18 22.2 0 
17 29.4 0 
6 50 .O 0 

12 33.3 0 
11 18.2  1 
19 36.8 0 
2 7 44.4 0 
1 3  30.8 0 
15 60 .O 0 
19 52.6 0 
16 43.8 0 
20 35 .o 0 
18 38.9 0 

8 25.0 0 
7 71 .4 0 

#---LA 



S 1 Pedigree 
No 

No. o f  Percent N o ,  o f  p l a n t s  
plants w i l  t selected 



APPENDIX-XVII & X V I I I  

Screening of s i n  l e  l a n t  progenies f o r  res is tance t o  
1 s i c k  p l o t  - A 

S1. Pedigree 
No. 

No. o f  Percent Percent Symptom 
p lants  w i l t  S MV s e v e r i t y  

i n f e c t i o n  (SMV) 

75 .OO MM 
95 .OO MM 
88.23 MM 
80 .OO MM 
85.00 MM 
82.75 MM 

9.09 MM 
0 ,oo - 

33.33 MM 
84.21 MM 
78.26 MM 
91.66 MM 
90.90 MM 
69.56 MM 
88.00 MM 
85.00 MM 
84.21 MM 

100.00 MM 
100.00 MM 

94.11 -.'.*-+I44 *+.,. 

81,81 MM 
100.00 S M 
100.00 S M 

3 -03 MM 
0 .oo - 
0 .oo - 

43 -75 MM 
80.95 MM 

0 .oo - 
0 .OO - 

85.71 MM 
93.33 MM 
0 .OO - 
0.00 - 
0.00 - 

Con t d  . 





Contd. 



121 73039-RbB-W40-W18-W1O 2 0 10.0 95 ,OO SM 
'22.  -W28 15 46.7 100.00 S M 
123 -W20-W1 P 2 0 20.0 100.00 SM 
124. -W3@ 22 50.0 100.00 S M 
125 E a r l y  x Early-RbB-W54-W10-W1 P 12 16.7 90.00 SM 
126 -W2Q 23 43.4 94.11 S M 

SMV - S t e r i l i t y  mosaic v i r u s  
SM - Severe mosaic 
RS - Ring spo t  
MM - Mild mosaic 



APPENDIX- X I X  

Screening o f  s i n g l e  p l a n t  progenies f o r  r es i s t ance  t o  
w i l t  i n  k t i s o l  s i c k  p l o t  - ' A '  

$1 . Pedigree No. o f  Percent  
No. p l a n t s  w i l t  

1 2 3 4 

Contd. 



T-17-W20-W79-W54 
- W6Q 
-170 
-W80 

-W94- W30 
-W4Q 
-W58 
- M60 - 

-$J3@-W28-W20 
-W3Q 
- W44 
-W59 

-W3Q-W2Q 
-W30 
- W49 
- W50 

-W4P-F128 
-W3Q 
- W40 
-W54 

-W60-W10 
- W30 
- W40 
- W54 

-178-W14 
-W24 
-W39 
- W40 

-W94-W29 
- W39 
- W4Q 
-W54 

-W120-W20 
- W38 
- W4Q 
-W50 

NP (WR) -1 5-Wl O-Wl Q-W50 
-W64 
-W79 
- W88 

-W28-W1Q 
- W30 
-W4Q 
-W50 

Contd 





125, NP (WR)-l5-W2Q-WlQ-W5P 2 1 38, l  
126. - W68 12 41 - 7  
127 -W78 18 0 .O 
1 28. -W8Q 18 27 8 
129. -W38-W50 14 14 3 
130. -U 16 31 .3  
131.  -W7Q ' 18  33 .3  
132. - W8P 15 26.7 
133. -W58-W50 18 27 8 
1 34 -W68 14  50 0 
135. - W78 19 21 . I  
136 - W8P 15 0 .O 
137. -W12P-W58 15 6 7 
138.. -W68 18 0 0 
139. - W ~ P  19 21 1 
140. -W8Q 18 11 . 1  
141 -W140-W58 16 12.5 
142. -W69 2 0 15.0 
143. -W74 18 16.7 
144. - W8Q 23 17.4 
145. -W150-W50 10 0 .O 
146, -W6P 2 5 40.0 
147. - W7Q 2 1 28.6 
148. - W88 14 7 . I  
149. -W168-W59 18 38 9 
150. -W64 16 25 .O 
151 -W7P 12  33.3 
152 - W88 1 3  38.5 
153. -W19P-W58 19 26 3 
154 -W68 2 2 31 .8  
155 . W78 12 50 0 
156. -W84 2 0 60 - 0  
157, -W200-W5Q 16 0 . O  
158 -W68 14 0 0 
159 -W78 19 15 8 
160 -W8Q 14 42 9 
161. NP(WR)-15-W3Q-W6@-W5P 19 21.1 
162. - W68 18 27 .8  
163. -W78 11 45.5 
164. - W8P 16 6 3 
165, -W7Q-W5Q 2 2 0 0 
166. -W6Q 19 26 .3  
1 6 7 ,  - wae 20 15 o 
168 - W88 15 33.3 

Contd 



--- 

1 2 3 4 

169. NP (WR)-15-W3R-W89-W59 20 5 .O 
170. - W68 2 1 4.8 
171. - W7P 21 4 .8  
172. -W88 2 1 9.6 
173. -W9P-W50 23 43.5 
174. -W6P 2 3 26.1 
175. -W7P 22 22.7 
1 76. - W89 2 1 19.1 
177. -W149-W50 20 35 .O 
178. - W68 21 57.1 
179. -W79 18 38.9 
180. - W89 2 7 33.3 
181, -W1561-W50 22 40.9 
182. -W60 22 18.2 
183. -W70 2 3 17.4  
184. - W88 18 16.7 
185. -W179-W30 2 2 13.6 
186. - W4P 2 7 37.0 
187. -W59 19 21.1 
188. -W69 16 18.8 
189. -W180-W58 26 23.1 
190. - W69 23 30.4 
191. -W7P 19 15.8 
192. - W89 22 4.6 
193. KWR-1 - M I  0-W20-W50 23 17.4 
194. - W69 2 1 23.8 
195. -W70 18 55.6 
196. - W80 18 16.7 
197. -W30-W20 18  27.8 
198. -W30 2 2 22.7 
199. - W4P 19 36.8 
200. -W59 22 9.1 
201 . -150-A59 2 2 40.9 
202. -W6P 21 28.6 
203. -A70 17 35.3 
204. -W89 2 2 40.9 
205. KWR-1 -W2P-W20-W59 13 15.4 
206. -W68 12 16.7 
207. -179 20 25 .O 
208. - W89 24 50 .O 
209. -W3B-W39 2 3 26.1 
21 0. -W40 24 33.3 
211. -W59 23 47.8 
21 2.  -W60 18  33.3 

Con t d  . 



Contd 



1 2 3 4 

25 7. ICP-6970-S49-W20 12 100.0 
258. -W38 21 23.8 
259. -W49 2 0 15.0 
260. - W5Q 18 22.2 
261 . -SlQ-W29 23 4.4 
262. -W3P 18 5.6 
263. - W49 17 0.0 
264. - W58 2 2 0 .O 
265. -S20-W28 18 0 .O 
266. -W30 2 1 0 .O 
267. -W4Q 19 36.8 
268. -W5Q 16 0.0 
269. -S3Q-W28 16 31 .3 
270. -A39 24 0.0 
271 . - W44 16 12.5 
272. 4 5 8  20 0 .O 
273. -S49-W10 19 0 .O 
274, -W3P 18 11.1 
275. -W49 2 1 4.8 
276. - W59 18 0.0 
277. -S59-129 19 15.8 
278. -W38 20 0 .O 
279. -W4Q 16 0 .O 
280. -W59 22 4.6 
281 . -S69-W20 20 15.0 
282. -W38 23 4.4 
283. -W40 21 14.3 
284. - W5Q 19 5.3 
285. -S79-W20 18 27.8 
286. -W39 17 5.9 
287. -W49 20 5 .O 
288. -W58 16 12.5 
289. -S89-W28 20 10.0 
290. -W30 16 0 .O 
291 . -W49 15 0.0 
292, -W59 20 0 .O 
293. -S90-W29 19 0 .O 
294. - W361 20 0.0 
295. - W48 15 0 .O 
296. - W59 2 1 4.8 
297. -SlOQ-Wl0 20 0.0 
298. - W39 22 13.6 
299. -W40 24 0 .O 
300. -W58 17 0 .O 

-- 
Contd . 



2 3 4 --- --- ---- 
C-11-W24-WIOQ-W18 25 28.0 

-W24 18 5.6 
-W3@ 18 11.2 
-W40 23 13.0 

NO- 1258-W28-W5@-W10 16 43.8 
-W30 2 0 45 0 
- W4Q 12 16.7 
- W5Q 22 45 5 

15-3-3-W19~W'64-W24 18 16 7 
mW3Q 22 9 1 
-W4Q 18 5.6 
-W50 24 4 2 

-W20-WI 3Q-W2Q 19 0,O 
-W3Q 14 14 3 
-W40 15 6,7 
-W54 15 6.7 

20- 1 -Wl%-W2Q 19 21 1 
W3Q 2 1 4 .8  

. W4ta 15 6 7 
a W5Q 14 7 . 1  

F5-73039-RbB.W4Q-WlQ-W58 18 0.0 
- W60 24 8 3 
-W7Q 2 1 4.8 
- W88 18 16.7 

W20-W20 1 7  17 7 
. W38 18 16 7 
- W4Q 14 28.6 
-W5Q 30 13.3 

F6-EXE-RbB-W5@-WI@-W5Q 1 7  5 9 
-W6Q 19 0.0 
-W7Q 22 31.8 
. W84 15 33.3 



APPENDIX - X X  

Screening o f  s i n g l e  p l a n t  progenies f rom s i x  f i e l d  
w i l t  t o l e r a n t  l i n e s  f o r  r e s i s t a n c e  t o  w i l t  

i n  V e r t i s o l  s i c k  p l o t  - 'A '  

- -  - 

S1.  Pedigree No. o f  Percent  
No. p l a n t s  w i l t  

1 2 3 4 

NP (WR) -1 5-W1 9-WI P 
-W2Q 

-W38- W1 Q 
-W20 

-W129-W14 
-W28 

-W138-W19 
-W29 

-W14Q-W19 
-W28 

-W21Q-W1Q 
-W29 

-W290-W19 
-W2P 

-W44Q-W10 
-W29 

-W73Q-WlP 
-W29 

-W79hl-W10 
-W29 

ICP-7035-W16P-W29 
-W39 

-W21P-W2P 
-W338-W1P 

-W20 
-W49P-119 

-A29 
-W5Ohl-W1P 

-W20 
-W600-W10 

-W2Q 
-W648-W1 P 

-W2P 
-W73P-W19 

-W2P 
-W77Q-W1 P 

-W28 

33 "3  
65.6 
64.7 
10.0 
82.6 
65.2 
28.0 
61.9 
58.8 
73.9 
47.8 
76.5 
44.4 
40.0 
72,>2 

Contd. 



-- -- 

54 6 
56 0 
52 4 
47 7 
58 8 
80 0 
84 2 

100 0 
0 - 0  

17 7 
23 1 

100 0 
86 4 
18 8 
0.0 
0 \ o  
0,o 

100 0 
80 0 
60 0 
10 5 
0 0 

35 3 
68 2 

0 0 
0 0 
0 0 
0 0 
5 6 

33 3 
0 0 

35 0 
5 6 

35 3 
67 5 

' 00  0 
6 3 
0 0 

66 7 
0 0 

69 0 
1 9 . 1  
86 4 
82 6 
38 9 

-- 
Con t d 





NO-1 48-Wl67P-WI0 
-W2Q 

- W  1698-W 1 Q 
-W2Q 

-W1708-W1 P 
-W2Q 

-Wl744-W39 
-W4P 

-W175Q-W19 
. W39 

-W176Q-W18 
-WS 810-W20 

-W38 
-W182Q- W3Q 

-W5Q 
-W1909-WlQ 

-W20 
-W2040- W18 

-W4P 
-W2098-W18 

-2W20 
-W2128-W1 P 

-W30 
-W2299-W10 

- W29 
-W2320-W10 

-W39 
-W2428-W10 

-W38 
BDN- 1 -W39Q-W14 

-W20 
-W174P-W20 

-W38 
-W191Q- W30 

-W40 
-W1929-W2WI 

-W38 
-W2028-W2Q 

-W3R 
-W2098.2W38 

- W40 
-W2149-W2Q 

-W3Q 
BDN - 1  -W216P-W40 

-W50 





APPENDIX-XXI 

Screening of s t e r  I 1 1  ty mosaic  r e s i s t a n t  a n d l w l l  t p r o m l s l  ng progenies -- 
f o r  r e s i s t a n c e  t o  w11t i n  V e r t i s o l  s i c k  plot=-/ --- 

- 1, - -  ------- - 
Pedl g ree  No. o f  % No o f  p l a n t s '  

No. --------- p l a n t s  Wilt s e l e c t e d  
1 2 3 a 5 

-----we----- ------------- 

44.4 0 
0.0 I 
0.0 1 

37 5 0 
9 . '  0 
0.0 0 
10.0 0 
1 1  1 0 
6 3 0 
6 . 3  0 
8.7 0 
5  6 0 
5.0 0 
0.0 4 
0.0 5 
10.0 8 
4 . 2  5  
9 . 5  5 
6 .3  6 

1 1 . 1  5 
76 5  0 
8 8  2  0 
37.5 0 
13.3 0 
16 7 0 
38.1 0 
30.0 0 
31.3 0 

6 . 3  5  
16.7 5  
1 8 . 5  3 
0.0 2 

25 0 0 
53 9  0 
10 0 0 

c o n t d  





APPENDIX - X X I I  

Resu l t s  o f  scseenjng germplasm aga lns t  plgeonpea w ?  1 t I n  p o t s  - 

- 
S 1 ICp No No o f  P e r c e n t  
No p l a n t s  w t l t  

tes t~ed - 
1 2 3 4 

1 1 26 61 5 
2. 2 1 7  70 6 
3 ,  3 2 9 55 2 
4 4 27 85.2 
5 5 25 72 '0  
6 6 26 57 7 
7 .  7 26 84 6 
8 8 24 7008  
9 9 26 76 9 

10. 10 27 85 2 
1 1  1 I 29 93 1 
12 12 26 88 5 
13 13 28 85.7 
14 14 27 55 5 
15 15 30 66,7 
16 16 28 71 4 
1 7  1 7  19 84 2 
18 18 22 72 7 
19 19 21 71 4 
20 22 26 65 4 
2 1 24 20 85 0 
22 25 28 82 1 
23. 26 2 9 82 8 
24 2 7 33 81,8 
2 5 28 26 34 6 
26 2 9 2 3 95 6 
2 7 3 1. 28 71 " 4  
28 3 2 32 40 6 
2 9 33 28 78 6 
30 34 32 56.2 
3 1 3 5 2 8 50.0 
3 2 36 3 1 83 9 
33 37 2 7 66.7 
34 38 24 75 O 
35 4 0 30 83 3 
36 4 1 28 64 3 
3 7 43 2 1 80 9 

-- ---- 
S1 ICP YO W O  of Peerent 
No p l a n t s  w i l t  

tested --------- 
1 2 3 4 -------- 
38 Q 5 2 1 80 9 
39 4 6 3 1 67 7 
40 48 2 7 85 7 
4 1 4 9 37 81 3 
4 2 50 26 76 9 
4 3 5 1 3 2 87 5 
44 5 2 1 7  57 9 
4 5 54 2 6 92 3 
4 6 56 2 2 7 7  3 
47, 5 7 2 9 78 3 
48 58 3 1 93 5 
4 9 5 9 24 66 ' 
5 0 60 2 9 96 5 
5 1 62 28 64 3 
52  6 3 25 68 0 
53 6 4 1 7  88 2 
50 65 2 0 90 0 
55 66 24 91 7 
56 6 7 18 94 4 
5 7 68 28 75 0 
58 69 23 69 6 
5 9 70 ? 3 78 ? 
6 0 7 1 25 92 0 
6 1 7 2 26 46 1 
6 2 75 2 8 60 7 
6 3 7 6 3 3 84 8 
64 7 7 18 61 
65 78 30 86 
6 6 8 1 2 0 '00 0 
6 7 8 2 ? 6 73 1 
68 83 24 83 3 
69 84 28 67 9 
70 86 2? 86 4 
7 1 8 7 16 I00 0 
72 88 28 92 9 
7 3 '4 l 30 90 0 
74 9 2 4 100 0 

---- - - 
r o n t d  



2 5 52 0 
2 2 95 4 
2 5 76.0 
24 79.2 
23 78.3 
3 1 87.1 
22 95,4 
31 54.8 
2 6 69.2 
2 7 1 5  - 0  
14 71 - 4  
24 79,2 
28 82 1 
2 5 72.0 
30 90.0 
2 2 86.4 
28 71 ,4 
3 3 8 1 , 8  
2 7 81.5 
2 7, 85.2 
2 6 80.8 
24 33 3 
2 3 8.7 
22 81.8 
25 6 8 - 0  
20 95 .o 
28 82, I 
25 64 " 0  
3 1 61.3 
2 9 79.3 
23 73 9 
29 79.3 
28 82 1 
24 79 2 
28 85 7 
29 79.3 
30 90.0 
26 96.1 
2 3 100.0 
21 95.2 
26 76.9 
26 26 9 
2 3 82.6 
2 7 77.8 
23 91.3 
24 83 3 

Contd , 





Contd.  





1 2 3 4 

141 . 823 28 75 ,O 
$42. 826 33 78.8 
1.43. 827 26 76.9 
1.44. 828 14 71.4 
145. 829 3 2 78.1 
1.46. 830 2 9 75.9 
447. 832 2 6 61 .5 
448. 836 3 1 41 .9 
449. 838 28 75 .O 
450. 839 2 9 82.7 
451 . 840 23 60.9 
452. 841 2 7 77.8 
453. 84 2 3 2 75 .O 
454. 843 34 70.6 
455. 844 33 69.7 
456. 84 5 21 76.2 
457. 846 35 48.6 
458. 848 36 88.9 
459. 849 28 67.8 
460. 850 4 2 73.8 
461 . 852 36 77.8 
462. 853 3 5 80 .O 
463. 854 29 75.9 
464. 855 38 73.7 
465. 856 30 93.3 
466. 857 2 7 85.2 
467. 858 2 2 86.4 
468. 860 24 91.7 
469. 861 2 1 100.0 
470. 863 2 7 25.2 
471. 865 24 87.5 
472. 867 38 24.2 
473. 868 2 9 62.1 
474. 869 34 79.4 
475. 870 2 6 73 . I  
476. 872 2 9 75.9 
477. 874 30 80 .O 
478. 875 30 56.7 
479. 876 31 74.2 
480. 877 24 87.5 
481 . 878 16 56.2 
482. 882 25 72.0 
483. 88 5 8 75.0 

1 2 3 4 

486. 888 2 7 29.6 
487. 890 3 2 75.0 
488. 891 28 53.6 
489. 893 31 74.2 
490. 896 28 53.6 
491 . 898 28 75 .O 
492. 900 2 5 88.0 
493. 902 18 83.3 
494. 905 10 80 .O 
495. 907 32 65.6 
496. 908 3 5 77.1 
497. 909 36 97.2 
498, 91 0 34 52.9 
499. 91 3 17 64.7 
500. 91 4 13 76.9 
501 . 91 6 28 92.9 
502. 91 8 25 84.0 
503. 91 9 24 50.0 
504. 921 3 3 51 .5 
505. 923 13 76.9 
506. 926 2 7 88.8 
507. 929 3 3 93.9 
508. 930 4 1 51 .2 
509. 932 4 5 88.9 
51 0. 933 30 46.7 
511. 9 34 2 5 84.0 
512. 937 30 83.3 
513. 9 38 32 87.5 
514. 939 18 66.7 
51 5. 941 2 5 68.0 
516. 94 3 36 75.0 
51 7. 94 5 3 2 75.0 
518. 947 30 66.7 
519. 948 30 76.7 
520. 949 29 79.3 
521 . 951 2 9 37.9 
522. 952 2 9 82.8 
523. 9 54 27 14.8 
524. 956 26 76.9 
525. 958 2 9 69.0 
526. 960 36 61 .1 
527. 962 3 1 71 .O 

1 528. 964 45 55.5 
484. 886 19 52.6 \ 529. 967 3 7 48.6 
485. 887 28 42.8 530. 969 33 51.5 

Contd. 





Con t d  , 



The w i l t  suscept ib le  check, ICP-6997 showed 50 to 100% w i l t  incn 
dence 

*The w 1 t incidence i n  these cases was ranging from 75-1 00% i n  
suscept. 1 b l  e check, ICP-6997, 



APPENDIX-XXI I I 

Resul t of screening of pigeonpea germplasm accessions for 
sterility mosaic resistance during 1978-79 

S 1 '  PI/ICPNo. Total Infected Percent 
No. plants plants infection 

100.00 
contd. 
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174. -394792 1 1 100.00 
1 7 5 .  -394794 2 2 100-00 

contd 



- - - - - - - 
1 2 3 4 5 

76. PI-394798 1 1 100.00 
77. -394799 2 2 100.00 
78. -397802 5 5 100.00 
79. -39781 2 1 1 100.00 
80. -39781 7 2 2 100.00 
81. -397818 7 7 100.00 
82. -397821 2 2 100.00 
83. -397825 3 3 100.00 
84. ,-397826 6 6 100.00 
85. -397835 2 2 100.00 
86. -397836 3 3 100 .OO 
87. -397841 5 2 40.00 
88. -397855 3 3 100.00 
89. -397857 2 1 50 .OO 
90. -397861 5 3 60.00 
91. -397865 5 0 0.00 

9 2 .  -397868 3 2 66.66 
193. -397872 2 2 100.00 
194. - 39 7880 8 7 87.50 
195. - 39 7883 4 3 75.00 
196. -397892 3 2 66.66 
197. -397900 7 1 14.28 
198. -39791 1 6 4 66.66 
199. -397912 1 0 0.00 
ZOO. -397931 1 0 0.00 
!01. -397937 5 2 40.00 
!02. -397939 11 9 81-81 
!03. -397941 6 1 16.66 
!04. -397955 5 3 60.00 
!05. -397957 9 4 44.44 
!06. -397958 2 0 0.00 
?07. -397969 6 3 50.00 
208. -398000 2 1 50.00 
209. -398002 4 4 100.00 
210. -39801 2 1 1 100.00 
211. -398018 4 1 25 .OO 
212. -39801 9 1 1 100.00 
213. -398026 1 1 100.00 
214. -398028 2 2 100.00 
215. - 398029 4 4 100.00 
216. - 3980 32 8 8 100.00 
217. - 398034 4 3 75.00 
218. -398036 1 1 100.00 
219. -398037 8 8 100.00 
220. -398038 1 1 100.00 

contd . 





1 2 3 4 5 

266. ICP-8885 3 2 66,66 
267. -8886 1 1 100.00 
268. -8887 3 2 66.66 
269. -8890 1 1 l O O + O O  
270. -8895 1 1 100.00 
271. -8897 1 1 100.00 
272. -8888 1 1 100.00 
273. -8900 1 0 0 00 
274. -8894 1 0 0.00 
275. -8898 2 2 100.00 
276. -8899 2 2 lgO.00 
277. -8901 1 1 100.00 
278. -8902 1 1 100.00 
279. -8903 1 1 100.00 
280. -8904 2 2 100.00 
281. -8905 4 4 100.00 
282. -8906 5 5 100.00 
283. -8907 1 1 100,OO 
284. -891 1 1 1 100.00 
285. -891 2 1 1 100.00 
286. -8914 2 2 100.00 
287. -891 5 1 1 100.00 
288. -891 6 3 3 100,OO 
289. -8918 1 1 100. 00 
290. -891 9 2 2 100.00 
291. -8921 3 3 100,OO 
292. -8922 1 1 100.00 
293. -8923 1 1 100.00 
294. -8924 1 1 100.00 
295. -8926 5 5 100.00 
296. -8922 4 3 75.00 
297. -8929 3 3 100.00 
298. -8930 5 5 100. 00 
299. -8931 2 2 100.00 
300. -8932 1 1 100.00 
301. -8933 3 3 100.00 
302. -8934 2 2 100.00 
303. -8936 1 1 100,OO 
304. -8937 1 1 100.00 
305. -8939 3 3 100.00 
306. -8941 1 1 100 00 
307. -8942 1 1 1 0 0 ~ 0 0  
308. -8943 3 3 100.00 
309. -8944 2 2 100.00 
31 0. -8945 1 1 100.00 

contd  , 







APPENDIX-XXIV 

R e s u l t s  - of sc reen ing  o f  p igeonpea germplasm s e l e c t i o n s  made i n  1976-77 
f o r  s t e r i  1 i ty mosaic r e s i s t a n c e  d u r i n g  1978-79 

n fec ted  p l a n t s  
S '  ICP No. Pe rcen t  No iota' R i i g  Severe T o t a l  
- plants  s p o t  m o s a ~ c  

1 2 3 4 5 6 7 

48.14 
0 00 
0 00 

53,33 
14 28 
60 00 
15 78 
0,00 
0.00 
8.33 
0,00 
0 00 
0.00 
2 70 
0.00 
0 "  00 
6 - 4 5  
7 14 
0 00 

27 a 90 
0 00 
0 00 
0 00 
0 00 
0 00 
0 00 
8 10 
5 12  
0 00 

11 11 
0 00 
0 00 

29-62 
8.16 
8 00 
0 00 
0,00 
0.00 

18,00 
8 33 -- 

con t d  



1 2 3 4 5 6 7 
41. ICP-7201-6-1SI 56 0 0 0 0.00 
42.. -7240-1-1SI 3 1 0 1 1 3.22 
43. -2-1SI  30 1 0 1 3.33 
44. -6-1 S I  25 1 0 1 4.00 
45. -6-2SB 46 0 0 0 0.00 
46. ICP-7372-4-1 S I  4 4 7 0 7 15.90 
47. -2SI  46 6 1 7 15.21 
48. -3SI  4 1 1 0 1 2.43 
49. -4SI  34 3 0 3 8.82 
50, -5SI  4 5 2 0 0 0.00 
51. -6S1 5 0 0 0 0.00 
52. -7S1 6 0 0 0 0.00 
53. -8SI  43 0 0 0 0.00 
54. ICP-7407-3-1 S I  - - - - - 
55. -2SI  15 3 0 3 20.00 
56. -3SI  - - - - - 
57. -4-1 S I  26 0 0 0 0.00 
58. -2SI  - - - - - 
59. -3SI  - - - - - 
60, -4SD - - - - - 
61. -5SI  15 0 6 6 40.00 
62. -6% 13 0 0 0 0.00 
63. -7S1 5 7 16 0 16 28.07 
64. -8SI  - - - - - 
65. -9SI  1 0 0 0 0.00 
66. -1 OSI 12 0 0 0 0.00 
67. -1 1 S I  4 1 2 0 2 4.87 
68. ICP-7407-5-1 S I  - - - - - 
69. -2% - - - - - 
70. -3SB - - - - - 
71. -4Sm 13 3 2 5 38.46 
72. - 5SI 14 0 3 3 21,42 
73. -6SI  31 0 4 4 12.90 
74. -7SI  5 7 8 3 11 19.29 
75. ICP-7407-6-1 S I  3 0 6 0 6 20.00 
76. -2SI  - - - - - 
77. -3SI  - - - - - 
78. - 4S I  8 2 0 2 25.00 
79, -5SI  1 0 0 0 0.00 
80. -6SI  - - - - 
81. -7SI  11 7 0 7 63.63 
82. -8SI  - - - - - 

- - 83. ICP-7407-7-193 - - - 
84 . -2SI  1 0 0 0 0.00 
85. - 3S I  3 0 0 0 0.00 

con t d  . 



/ - 1 2 3 4 5 6 

86.  ICP-7407-7-4SI 6 2 0 2 33 33 
87. -8- 1 SD 8 1 0 1 12,50 
8 8  - 2 S I  4 0 0 0 0.00 
8 9  -3SD 10  2 0 2 20 00 
90. -9-1 SO 3 0 0 0 0 00 
9 1 - 2 S I  1 0 0 0 0 00 
92 ICP-7436-1-1 S I  2 0 3 0 3 15 -00  
93. - 2 5 1  15 0 0 0 0 00 
94. - 3 S I  7 0 0 0 0 00 
95. - 4 5 1  10 0 0 0 0 00 
9 6 - 5 S I  18 0 0 0 0 00 
97 - 6 S I  7 0 0 0 0 00 
98. -2-1SD 18 0 0 0 0 00 
9 9 - 2 S I  28 5 0 5 17 85 

100.. - 3 S I  25 3 0 3 12.00 
101 - 4 S I  34 10 0 10 29 41 
102 -3-1 SD 3 0 6 0 6 20 00 
103 - 2 S I  16 3 0 3 18 75 
104 - 3 S I  42 5 1 6 14 28 
105 -4-1 S I  39 1 0  0 0 0.00 
106 -2% 3 4 6 0 6 17 64 
107. - 3 S I  46 6 0 6 13 04 
1 08 -4SD 3 7 6 0 6 1 6 - 2 1  
109. ICP-7445-1-1SI 2 5 0 0 0 0,OO 
110. - 2 S I  19  0 0 0 0.00 
11 1 -3% 2 1 0 0 0 0 00 
112 - 4 S I  13 0 0 0 0 00 
113 - 5 S I  2 1 0 0 0 0 00 
1 14 ICP-7445-3-1 SD 1 0 0 0 0 00 
115 - 2 S I  - - - - - 
116. -3SD 16  0 0 0 0 00 
117 - 4 S I  2 2 0 0 0 0.00 
118. -5-1 SD 8 0 0 0 0, 00 
119 - 2 S I  14  0 0 0 0 .00  
120 -3SD 16 0 0 0 0 00 
12 1 -4% 17 11 0 11 64 70 
122 - 5 S I  17 5 0 5 29 41 
123 - 6 S I  7 0 0 0 0, 00 
124. -6- 1 SD 5 2 3 0 3 5.76 
125. -2% 4 5 0 0 0 0,OO 
126 -350 2 4 0 0 0 0.00 
127 - 4 S I  45 0 0 0 0: 00 
128 - 5 S I  6 0 0 0 0 00 
129" -6SD 13  0 1 1 7,69 
130 - 7 S I  28 0 0 0 0 00 

con td  



1 2 3 4 5 6 / 

131. ICP-7445-6-8SI 32 4 0 4 12.50 
132. -9SI  9 0 0 0 0.00 
133. -1OSI 10 2 0 2 20.00 
134. -1 1 S I  3 0 0 0 0.00 
135. -1 2 S I  28 2 0 2 7.14 
136. -1 3S I  9 0 0 0 0.00 
137. -14SI - - - - - 
138. -7-1SB 2 0 0 0 0.00 
139. -2SI  2 0 0 0 0.00 
140. -3SI  1 0 0 0 0.00 
141. -4SI  2 0 0 0 0.00 
142. -5% - - - - - 
143. -6SI  4 0 0 0 0.00 
144. -7SI  56 5 0 5 8.92 
145. - 8S I  8 0 0 0 0.00 
146. -9SI  8 0 0 0 0.00 
147. -1 OSI 1 0 0 0 0.00 
148. -11SI 3 0 0 0 0.00 
149. -8-ISB) - - - - - 
150. -2SI  - - - - - 
151. -3SI  9 1 0 1 11.11 
152. -10-1SI 21 0 0 0 0.00 
153. -2SI  18 0 4 4 22.22 
154. -3SI  4 0 0 0 0.00 
155. -4SI  9 0 0 0 0.00 
156. -11-1SI 1 0 0 0 0.00 
157. -2SI  42 2 0 2 4.76 
158. -3SI  2 1 1 0 1 4.76 
159. -12-1SI 12 0 0 0 0.00 
160. -2SI  7 0 0 0 0.00 
161. -3SI  8 0 0 0 0.00 
162. -4SI  18 0 0 0 0.00 
163. ICP-7873-2-1 S I  51 2 0 2 3.92 
164. -3-1SI  2 4 2 10 12 50.00 
165. -2% 2 5 0 0 8 32.00 
166. -3% 58 0 0 3 5.17 
167. -4SI  12 1 1 2 16.66 
168. - 5S I  3 2 0 2 2 6.25 
169. -6SI  7 0 0 0 0.00 
170. -7% 5 0 0 0 0.00 
171. -8SI  47 0 0 0 0.00 
172. -9SI  - - - - - 
173. ICP-7873-4-1 S I  43 0 2 7 27 62.79 
174. -7898-5-2SI 1 0 0 0 0.00 
175. -3SI  12 0 6 6 50.00 

con t d  . 



218. -3-1 S I  4 0 0 0 0 - 0 0  
219. -2SI  3 3 4 0 4 12.12 
220. - 3S I  18 0 0 0 0, 00 

contd , 



265. - 3 s i  9 3 0 0 0.00 
con t d  . 



310. -5-1 3SI 13 0 0 0 0,OO 
con t d ,  





- 1 2 3 4 5 6 7 

356 ICP-4731-2-3SI 37 8 0 8 21.62 
357 -4SI 45 1 1  0 1 1  24 44 
3 58 - 5SI 2 3 1 0 1 4 34 
359 ICP-4765-1-1 SI 20 2 0 2 10 00 
360. -4769-1 -1 SI 12 0 0 0 0 00 
361 -2SI 2 3 0 0 0 0 00 
362 ICP-4785-1-1 SI 2 1 0 0 0 0 00 
363, -2SI 14 1 0 1 7 14 
364, -3SI 42 1 0 1 2.38 
365 -4SI 2 5 0 0 0 0 00 
366 -5SI 4 1 1 0 1 2 43 
367 ICP-4788-2- 1 SB 42 8 0 8 19.04 
368. -2SI 52 9 1 10 19 23 
369 -3SD 23 0 0 0 0 00 
370. -4SD 23 0 0 0 0 00 
37 1 -5SI 15 0 0 0 0,OO 
372 ICP-4794-2-1 SB 17 1 0 1 5 88 
373. -2s 14 0 0 0 0, 00 
374 -3SB 19 3 6 9 47 36 
37 5 -4SI 54 6 19 25 46,29 
376 -5SI 29 2 0 2 6,89 
377. ICP-5098-1-1SI 3 5 3 0 3 8 57 
378. -2SI 30 8 0 8 26 66 
379. -3SI 49 18 1 19 38 77 
380 ICP-5124-1-1SI 3 9 13 0 13 33 , 33 
38 1 -2SI 43 7 0 7 16 27 
382 -3SI 14 0 0 0 0. 00 
383 -4SI 45 10 0 10 22 22 
384 -5SI 17 3 0 3 17 64 
385 ICP-5142-2-1 SB 5 1 0 1 20 00 
386 -2SI 2 2 3 0 3 13 63 
387 -3% 16 0 0 0 0 00 
388 -4SI 6 0 0 0 0 00 
389 ICP-5151-1-1SD 26 0 0 0 0 00 
390 -2SI 13 0 0 0 0 00 
39 1 -3SI 2 4 2 0 2 8,33 
392. -4SD 10 0 0 0 O*OO 
393. -5SD 25 17 0 17 68 00 
394 ICP-5157-1-1SI 8 4 0 4 50 00 
395 -2S151 43 5 1 6 13 95 
396 ICP-5172-1-1SI 4 8 15 16 3 1 64.58 
397 -2% 3 7 23 0 2 3 62- 16 
3 98 - 3SI 5 4 16 2 0 36 66 66 
399, -4SI 60 28 7 35 58 33 
400, -5SI 43 24 9 3 3 76 74 

con t d  





-- 
2 3 4 5 6 7 

446 ICP-5834-1-5SI 3 1 0 0 0 0,OO 
447 -5950-1-1SI 2 7 0 0 0 0.00 
448 - 2 S I  32 0 0 0 0 00 
44 9 - 3 S I  33 0 0 0 0 00 
450 - 4 S I  24 0 0 0 0,OO 
451 - 6 S I  26 0 0 0 0 00 
452, ICP-5950-2-1 S I  3 5 4 0 4 11 - 4 2  
453 - 2 S I  22 3 0 3 13,63 
454. - 3 S I  33 4 0 4 1 2 - 1 2  
455 - 4 S I  2 5 0 0 0 0 00 
456. - 5 S I  13 0 0 0 0 .00 
457 ICP-5999-1-1 Sf4 7 0 0 0 0 00 
4 58 -251  48 0 0 0 0 00 
459 - 3 S I  3 7 3 0 3 8 10 
460. - 4 S I  3 1 13 0 13 41 93 
461 - 5 S I  4 1 5 0 5 12 19 
462 ICP-6029-1-1SI 5 3 2 0 0 20 37 73 
463 - 2 S I  44 2 2 0 2 2 50 00 
464 - 3 S I  3 5 4 3 7 20.00 
465 ICP-6929-1-1SI 3 6 3 0 3 8 33 
466 - 2 S I  2 7 0 0 0 0 00 
467 -2- 1 S I  4 0 0 0 0 00 
468 - 2 S I  18 0 0 0 0 00 
469 - 3 S I  29 0 0 0 0 00 
470 - 4 S I  18 1 8 9 50 00 
47 1 ICP-6223-3-1 SB 11 0 0 0 0 00 
472. - 2 S I  16 0 0 0 0.00 
473 -3% 18 0 0 0 0 00 
474. ICP-6241-1-1SI 17 0 0 0 0,OO 
47 5 - 2 S I  58 18 16 3 4 58 62 
476. - 3 S I  5 0 15 9 2 4 48 00 
477 ICP-6267-1-1 S I  2 8 0 0 0 0 00 
478. -2S I  2 1 9 0 9 42 85 
479 - 3 S I  4 1 0 0 0 0 00 
480 ICP-6694-1-1SI 3 5 1 0 1 2 85 
48 1 -2% 2 9 0 0 0 0 00 
482 - 3 S I  3 8 0 1 1 2 63 
48 3 - 4 S I  3 1 0 0 0 0,OO 
484, - 5 S I  2 3 2 0 2 8 69 
485 ICP-6707-1-1 S I  2 1 0 0 0 0 00 
486 - 2 S I  2 7 0 0 0 0 00 
487 -3% 11 0 0 0 0 .  00 
488 - 4 S I  2 6 0 0 0 0 00 
489 - 5 S I  2 3 0 0 0 0 00 
490 - ICP-6710-1-1SI 26 1 0 1 3 84 

contd 



1 2 1 5 6 

491. ICP-6710-1-2SI 3 8 1 0 1 2.63 
492. - 3 S I  2 5 0 0 0 0.00 
493. - 4 S I  2 1 0 0 0 0.00 
494. - 5 S I  2 1 1 0 1 4.76 
495. ICP-6742-1-1 SB 2 9 0 0 0 0.00 
496. - 2 S I  2 5 0 0 0 0.00 
497. -351  2 7 0 0 0 0.00 
498. ICP-7125-1-1SI 5 0 5 5 100.00 
499. - 2 S I  3 0 0 0 0.00 
500. - 3 S I  3 0 0 0 0.00 
501. ICP-7169-1-1SI 30 0 0 0 0.00 
502. - 2 S I  44 0 0 0 0.00 
503. -3S I  32 12 0 12 37.50 
504. -4% 29 0 0 0 0.00 
505. ICP-7169-2-1 S l  61 2 2 0 22 36.06 
506. -2S I  6 7 3 1 0 3 1 46.26 
507. -3SD 4 6 24 0 2 4 52.17 
508. - 4 S I  5 5 13 0 13 23.63 
509. ICP-7169-3-1SB 8 0 0 0 0.00 
510. - 2 S I  9 0 0 0 0.00 
511. -3SD 16 0 0 0 0.00 
51 2. ICP-7173-1-1SI 18 0 0 0 0.00 
513. -2SB 15 6 0 6 40.00 
514. -3SD 14 0 0 0 0.00 
51 5. ICP-7183-1-1 S I  47 0 0 0 0.00 
516. -7187-1-1Sl 15 0 0 0 0.00 
51 7. -2S I  9 1 0 1 11.11 
518. - 3 S I  10 0 0 0 0.00 
51 9. - 4 S I  19 0 0 0 0.00 
520. - 5 S I  18 0 0 0 0.00 
521. - 6 S I  19 3 0 3 15.78 
522. ICP-7193-1-1% 3 4 1 0 1 2.94 
523. -2% 30 0 0 0 0.00 
524. -3SB 3 8 2 0 2 5.26 
525. ICP-7198-1-1SI 4 6 0 0 0 0.00 
526. - 2 S I  4 8 0 0 0 0.00 
527. - 3 S I  6 3 0 0 0 0.00 
528. - 4 S I  28 0 0 0 0.00 
529. - 5SD 35 1 0 1 2.85 
530. ICP-7198-2-1 S I  9 0 0 0 0.00 
531. - 2 S I  3 9 1 0 1 2.56 
532. - 3 S I  49 5 0 5 10.20 
533. - 4 S I  47 0 0 0 0.00 
534. - 5SD 53 0 0 0 0.00 
535. ICP-7198-3-1 SD 4 9 0 0 0 0.00 

contd. 



1 2 3 4 5 b / 

536 ICP-7198-3-2SI 37 0 0 0 0,OO 
537 - 3 5 1  28 0 0 0 0, 00 
538. -451  3 7 0 0 0 0,OO 
539. - 5 S I  9 0 0 0 0 00 
540. - 6 S I  4 4 0 0 0 0 00 
541, ICP-7198-4-1Sfl 3 1 0 0 0 0"OO 
542. - 2 S I  39 0 0 0 0 00 
543. - 3 S I  3 2 0 0 0 0,OO 
544 - 4 S I  42 0 0 0 0.00 
545, - 5 S I  4 6 0 0 0 0 00 
546 ICP-7200-1-1SI 50 0 0 0 0 00 
547. -2% 38 0 0 0 0 00 
548 -3% 32 1 0 1 3 12 
549. -4SD 18 0 0 0 0,OO 
550 ICP-7200-2-1 SD 37 0 0 0 0.00 
55 1 -2% 4 3 0 0 0 o r0o  
552 - - 3 S I  19 0 0 0 0 00 
553. - 4 S I  34 0 0 0 0 00 
5 54 ICP-7200-3-1 S I  3 0 0 0 0 0 00 
555 - 2 S I  23 0 0 0 0 00 
556 - 3 S I  4 3 0 0 0 0,OO 
557. - 4 S I  4 1 0 0 0 0 00 
558. - 5 S I  3 8 0 0 0 0 00 
559 ICP-7213-1-1 SD 2 4 0 8 8 33 -33  
560. - 2 S I  3 7 0 2 1 2 1 56 75  
561 ICP-7221-3-1SI 20 0 0 0 0 00 
562 -2% 14 0 0 0 0 00 
563 - 3 S I  3 4 0 0 0 0 00 
5 64 - 4 S I  33 0 0 0 0 00 
565 - 5 S I  14 0 0 0 0 00 
566 ICP-7221-4-1SI 2 1 0 0 0 0 00 
567 .. - 2 S I  26 0 0 0 0 00 
568 ICP-7222-4-1 S I  3 3 0 0 0 0 00 
569 -7232-3-1 S I  17 0 0 0 0 00 
570 -2% 22 0 0 0 0 00 
571 - 3 S I  2 1 0 0 0 0 -00  
572 - 4 S I  18 0 0 0 0 00 
573. ICP-7232-6-1 SD 2 1 0 0 0 0 00 
574 - 2 S I  17 1 0 1 5 88 
575. - 3 S I  26 0 0 0 0 00 
576 ICP-7232-10-1SI 3 0 0 0 0 00 
577 -2Sfl 23 0 0 0 0.00 
578 - 3 S I  2 4 0 0 0 0 00 
579. - 4 S I  11 0 0 0 0 -00  
58 0 ICP-7233-5-1 S I  36 0 0 0 0.00 

contd 



1 2 3 4 5 6 7 

581. ICP-7233-5-2SI 8 0 0 0 0.00 
582. -3SI  24 1 0 1 41.67 
583. -4SI  28 3 0 3 10.71 
584. - 5SI  3 3 3 2 5 15.15 
585. -6SI 3 7 2 0 2 6.45 
586. ICP-7234-1-1 S I  12 1 0 1 8.33 
587. -2SI  4 0 0 0 0.00 
588. ICP-7234-4-1 S I  10 0 0 0 0.00 
589. -2SI  10 0 0 0 0.00 
590. ICP-7238-3-3SI 26 2 0 2 7.69 
591. -4% 2 1 1 0 1 4.76 
592. -5SI  20 0 0 0 0.00 
593. -6SI  14 1 0 1 7.14 
594. - 7S I  2 4 0 0 0 0.00 
595. -8SI  16 0 0 0 0.00 
596. -9SI  10 0 0 0 0.00 
597. -1 OSI 23 0 0 0 0.00 
598. ICP-7238-4-1 S I  2 1 0 4 4 19.04 
599. -2SI  3 2 2 0 2 6.25 
600. -351 14 6 0 6 42.85 
601. ICP-7243-1-1 S I  28 4 4 8 28.57 
602. -7246-3-1 S I  - - - - - 
603. -2SB - - - - .. 
604. ICP-7248-1-1 S I  3 8 2 0 2 5.26 
605. -2% 3 5 0 0 0 0.00 
606. -351 60 0 0 0 0.00 
607. -4SI  6 0 3 3 50.00 
608. -5SI  4 1 0 0 0 0.00 
609. ICP-7234-4-2SI 7 1 0 1 14.28 
610. -3SI  11 1 0 1 9.09 
611. ICP-7234-5-1 S I  9 0 0 0 0.00 
612. -2SIB 7 0 0 0 0.00 
613. -3SI  14 0 0 0 0.00 
61 4. -4SI  7 0 0 0 0.00 
615. ICP-7234-8-1 S I  20 1 0 1 5.00 
61 6. -2SI  3 5 1 0 1 2.85 
617. -3Sm 14 1 0 1 7.14 
61 8. ICP-7238-3-1 S I  7 2 0 2 28.57 
61 9. -2% 4 0 0 0 0.00 
620. ICP-7248-3-1 S I  28 0 0 0 0.00 
621. -2SI  9 0 0 0 0.00 
622. -3% 2 8 0 2 2 7.14 
623. -4SI  3 5 1 0 1 2.85 
624, - 5SI  6 2 1 0 1 1.61 
625. ICP-7248-5-1 S I  25 0 1 1 4.00 

, 8 



670. -3SI  - - - - - 
con t d  



4.00 
0.00 
0.00 
0.00 
0.00 

33.33 
25.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

53.84 
37.50 
35.13 
54.90 
56.81 
47.72 
32.35 
81.81 
46.66 
77.50 
80.00 
61.11 
68.18 
77.50 
44.44 
68.00 
52.54 
34.48 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
7.69 
4.34 
0.00 

18.18 
con td.  



760. - ICP-8021-5-1SI 27 5 0 5 18>50 
con td  



1 2 3 4 5 6 7 

761. ICP-8021-5-2SI 3 7 2 0 2 5.40 
762. -3SI  18 0 0 0 0.00 
763. -4SI  2 0 1 0 1 5.00 
764. -5SI  24 0 0 0 0.00 
765. -6SI  2 4 2 0 2 8.33 
766. ICP-8025-1-1 S I  30 0 0 0 0.00 
767. -2SI  4 4 4 0 4 9.09 
768. -3SI  25 4 3 7 28.00 
769. ICP-8027-1-1SI 9 4 0 4 44.44 
770. -2SI  2 4 2 0 2 8.33 
771. -3SI  12 0 0 0 0.00 
772. ICP-8030-1-1 S I  17 0 0 0 0.00 
773. -2SI  16 0 0 0 0.00 
774. -3SI  2 9 0 0 0 0.00 
775. -4SI  16 0 0 0 0.00 
776. -5SI  6 1 0 1 16.66 
777. -6SI  16 0 0 0 0.00 
778. -7SI  25 0 0 0 0.00 
779. -8SI  43 0 0 0 0.00 
780. ICP-8033-8-1 S I  9 2 0 2 22.22 
781. -2% 13 4 0 4 30.76 
782. -3SI  14 1 0 1 7.14 
783. ICP-8035-1-1 S I  - - - - - 
784. -2% 15 0 1 1 6.66 
785. -3SI  4 6 2 2 3 2 5 54.34 
786. -4SI  4 2 0 1 1 2.38 
787. -5SI  51 2 1 3 5.88 
788. -6SI  3 0 5 4 9 30.00 
789. -7SI  7 0 0 0 0.00 
790. ICP-8035-2-1 S I  4 4 2 4 6 13.63 
791. -2SI  28 2 1 3 10.71 
792. -3SI  2 4 0 6 6 25.00 
793. ICP-8035-3-1 SB 68 0 8 8 11.76 
794. -2SI  49 2 8 10 20.40 
795. -3SI  7 0 5 10 15 21.42 
796. -451 4 4 2 9 11 25.00 
797. ICP-8035-4-1 S@ 2 0 0 1 1 5.00 
798. -2SI  3 5 2 5 7 20.00 
799. -3SI  42 1 2 3 7.14 
800. -4SI  2 1 2 0 2 9.52 
801. -5SI  25 0 1 1 4.00 
802. ICP-8035- 5-1 S I  11 0 0 0 0.00 
803. -2SI  6 0 0 0 0.00 
804. -3SI  18 1 0 1 5.55 
805. -4SI  6 1 3 2 0 2 3 37.70 

con td . 



850, ICP-8058-5-1 S I  2 0 0 0 0 00 
contd 



1 2 3 4 5 6 7 

851. ICP-8058-5-2SI 10 1 0 1 10.00 
852. -3SP 56 6 0 6 10.71 
853. - 4 S I  28 3 0 3 10.71 
854. ICP-8058-7-1 S I  23 0 0 0 0.00 
855. - 2 S I  - - - - - 
856. ICP-8058-9-1 S I  19 4 2 6 31.57 
857. -2S I  6 0 1 1 16.66 
858. - 3 S I  9 0 2 2 22.22 
859. ICP-8058-10-1 S I  2 0 1 1 50.00 
860. - 2 S I  40 0 2 2 5.00 
861. ICP-8061-5-1SI 11 0 0 0 0.00 
862. -2% 2 1 0 0 0 0.00 
863. - 3 S I  2 4 0 0 0 0.B0 
864. - 4 S I  1 0 0 0 0.00 
865. - 5 S I  - - - - - 
866. ICP-8063-3-1SI - - - - - 
867. -9-1SI  - - - - - 
868. - 2 S I  - - - - - 
869. -351 - - - - - 
870. -4% - - - - - 
871. ICP-8067-4-1 S I  - - - - - 
872. - 2 S I  - - - - i - 
873. - 3 S I  - - - - - 
874. - 4 S I  - - - - - 
875. -5SI  1 0 0 0 0.00 
876. - 6 S I  30 0 0 0 0. OC 
877. - 7 S I  23 0 0 0 0. OC 
878. - 8 S I  1 0 0 0 0. OC 
879. ICP-8067-9-1 S I  3 9 1 0 1 2.56 
880. - 2 S I  - - - - - 
881. -3% - - - - - 
882. - 4 S I  1 0 1 1 1OO.OC 
883. ICP-8085-1-1 S I  47 9 0 9 19.14 
884. - 2 S I  5 7 39 0 3 9 68.42 
885. -351 16 1 0 1 6.25 
886. -4S I  5 3 40 0 40 75.47 
887. ICP-8090-1-1SI 36 11 15 2 6 72.22 
888. - 2 S I  8 0 0 0 0. OC 
889, - 3 S I  50 9 0 9 18.0C 
890. - 4 S I  17 8 6 14 82.35 
891. - 5 S I  5 1 13 18 3 1 60.7E 
892. ICP-8093-1-SlI  4 5 16 2 0 36 80. OC 
893. - S 2 I  31 . - - 16 51.61 
894. -531  32 - - 17 53.12 
895. -S4P 11 - - 5 45.4E 

contd. 



4 7 - 1 2 3 5 6 --- 
896 ICP-8093-3-Sll 13 - - 1 7,69 
897 -S2@ 8 - - 6 75 00 
8 98 -S3@ 13 - - 0 0 00 
899 -S4l 15 - - 9 60 00 
900 -S55 10 - - 0 0 00 
90 1 ICP-8094-2-S1@ 8 - - 1 12 50 
902. -S21 7 - - 0 0- 00 
903 -S3@ 10 - - 0 0 00 
904 ICP-8095-1 -Sll 2 1 - - 9 42 85 
905 -S25 2 3 - - 1 4 34 
906 -S3P 2 5 - - 10 40 00 
907 -S4@ 16 - - 0 0 00 
908 -S5@ 10 - - 0 0 00 
909 ICP-8095-2-S1D 1 1  - - 1 9 09 
910. -S2P 1 1  - - 1 9 09 
911, -S31 2 3 - - 10 43 47 
91 2 -S4B 16 - - 2 12 50 
91 3 -S51 1 1  - - 0 0 00 
914 ICP-8095-3-SIB 6 - - 1 16.66 
91 5 -525 4 - - 0 0 00 
916 -S31 1 1  - - 0 0 00 
91 7 -S41 7 - - 0 0 00 
918. -S58 1 1  - - 1 5 00 
919 ICP-8095-4-S1@ 20 - - 14 31 11  
920 -S28 54 - - 45 83 33 
92 1 -S38 2 9 - - 17 58 62 
922 -S4m 33 - - 2 1 63 63 
923 -S55 12 - - 0 0 00 
924 ICP-8101-1-S1@ 19 - - 1 5 26 
925 -S2B 18 - - 5 27 77 
926 -S31 24 - - 0 0 00 
927 -S41 14 - - 0 0 00 
928 -S51 18 - - 0 0 00 
929 ICP-8102-1-Sll 16 - - 0 0 00 
930 -S21 27 - - 7 25 92 
93 1 -S31 10 - - 1 10 00 
932 -S4l 42 - - 16 38 09 
93 3 -S5l 28 - - 18 64 28 
934 1CP-8102-2-Sll 3 - - 0 0 00 
93 5 -S2l 17 - - 9 52 94 
936 -S31 8 - - 0 0 00 
937 - S41D 6 - - 0 0 00 
938 -S51 10 - - 0 0 00 
939 ICP-8102-3-S1D 10 - - 0 0 00 
940 -S25 7 - - 0 0 00 -- - 

con t d  



1 2 3 4 5 6 7 

941. ICP-8102-3431 11 - - 2 18.18 
942. -S4D 7 - - 0 0.00 
943. -S5 l  15 - - 0 0.00 
944. ICP-8102-6-Sl b 3 5 - - 10 28.57 
945. -S2 l  9 - - 0 0.00 
946. -S3b 15 - - 0 0.00 
947. -S4 l  9 - - 0 0.00 
948. -S5 l  3 1 - - 19 61.29 
949. ICP-8102-8-Sll 2 - - 0 0.00 
950. -S2D 9 - - 1 11.11 
951. -S3 l  17 - - 1 5.88 
952. - ~ 4 l  12 - - 0 0.00 
953. -S51 18 - - 3 16.66 
954. ICP-8103-1 - S l l  23 - - 0 0.00 
955. -S2 l  22 - - 0 0.00 
956. -S3 l  19 - - 0 0.00 
957. -S4 l  29 - - 0 0.00 
958. -S5 l  8 - - 0 0.00 
959. ICP-8103-2-S1D 13 - - 1 7.62 
960. -S2 l  19 - - 1 5.26 
961. -S3@ 17 - - 1 5.88 
962. -S4D 15 - - 5 33.33 
963. -S5 l  17 - - 3 17.64 
964. -S6@ 2 0 - - 2 10.00 
965. ICP-8104-1 -SlD 5 - - 1 20.00 
966. -S2 l  22 - - 2 9.09 
967. -S3@ 15 - - 2 13.33 
968. -S4 l  7 - - 2 28.57 
969. -S5 l  - - - - - 
970. ICP-8104-2-Sl l  2 4 - - 20 83.33 
971. -S2 l  10 - - 0 0.00 
972. ICP-8107-1 -S1 l  18 - - 0 0.00 
973. -S21 18 - - 0 0.00 
974. -S3 l  26 - - 0 0.00 
975. -S41 2 4 - - 0 0.00 
976. -S51 8 - - 0 0.00 
977. ICP-8111-1 -SIN 8 - - 0 0.00 
978. -S2D 5 3 - - 2 6 49.05 
979. -S31 3 - - 0 0.00 
980. -S4 l  10 - - 0 0.00 
981. -S5 l  4 5 - - 9 20.00 
982. ICP-8112-1 -S1D 19 - - 9 47.36 
983. -S2 l  13 - - 0 0.00 
984. -531 5 - - 0 0.00 
985, -S4D 26 - - 0 -- 0.00 

contd.  



--- 
1 --- 2 3 4 5 6 7 

986 ICP-8112-1 -S51 16 - - 2 12.50 
987. -2-Sll 22 - - 13 59 09 
988 -S2l 8 - - 0 0.00 
989 -S3@ 13 - - 1 7 -  69 
990 -S4@ 9 - - 0 0 00 
99 1 -S5l 23 - - 8 34 78 
992 ICP-8122-1 -Sll 4 - - 0 0 00 
993. -S21 5 - - 0 0.00 
994 -S31 6 - - 0 0 00 
99 5 -S41 9 - - 0 O <  00 
996 -S5@ 1 8 - - 0 0 00 
997 ICP-8128-2-Sll 14 - - 0 0-00 
998 -S2@ 24 - - 0 0 00 
999" -S3@ 9 - - 0 0,OO 
1000 -S4@ 28 - - 0 0 00 
1001 -S51 19 - - 0 0 00 
1002 1~~-8128-3-~1@ 19 - - 1 5 26 
1003 -S2l 19 - - 0 0 00 
1004. -S31 3 0 - - 1 3,33 
1005 -S41 3 4 - - 1 2 94 
1006 -S5@ 19 - - 2 10 52 
1007. ICP-8130-1 -Sll 14 - - 0 0 00 
1008 -S2@ 7 - - 0 0 00 
1009. -S3@ 27 - - 0 0.00 
1010. -S4l 2 4 - - 0 0 00 
101 1 -S51 10 - - 0 0 00 
1012. 1~~-8130-2-~1 l 7 - - 0 0 00 
1013. -S2l 3 3 - - 0 0 00 
1014 -S31 14 - - 0 0.00 
1015 -S41 18 - - 0 0 00 
101 6 ICP-8130-6-Sll 9 - - 0 0 00 
101 7 -S2@ 24 - - 0 0 00 
1018 -S31 29 - - 0 0 00 
101 9. -S41 36 - - 0 0 00 
1020 -S51 13 - - 0 0 00 
1021 ICP-8130-7-S1@ 15 - - 0 0 00 
1022 -S2@ 3 2 - - 0 0 00 
1023, -S3R 3 1 - - 0 0 00 
1024 -S41 19 - - 0 0 00 
1025 - S51 19 - - 4 21 05 
1026 ICP-8130-8-Sl b 9 - - 0 0 00 
1027. -S2l 2 3 - - 0 0 00 
1028 -531 24 - - 0 0 00 
1029 -S4l 19 - - 0 0 00 
1030, -S5@ 24 - - 0 0 00 

con t d  



1 2 3 4 5 6 7 

1031. ICP-8130-9-S1 l 8 - - 0 0.00 
1032. - S 2 l  10 - - 2 20.00 
1033. -S30 13 - - 0 0.00 
1034. - S 4 l  16 - - 0 0.00 
1035. -S58 45 - - 2 1 46.66 
1036. ICP-8132-7-SIB 2 9 - - 8 27.58 
1037. - S 2 l  5 - - 0 0.00 
1038. - S 3 l  9 - - 0 0.00 
1039. -S41 2 - - 0 0 .00 
1040. -S51 13 - - 0 0.00 
1041. ICP-8133-2-Sl l  19 - - 0 0 .00 
1042. -S24 19 - - 0 0.00 
1043. -S3D 19 - - 1 5,26 
1044. -S41 24 - - 0 0.00 
1045. - S 5 l  14 - - 0 0.00 
1046. ICP-8133-3-Sl l  3 1 - - 0 0.00 
1047. - S 2 l  2 7 - - 0 0.00 
1 048. - S 3 l  3 4 - - 0 0.00 
1049. -S4D 19 - - 0 0.00 
1050. - S 5 l  18 - - 0 0.00 
1051. ICP-8137-2-S18 14 - - 2 14.38 
1052. -4-Sl  l 12 - - 0 0.00 
1053. -S2D 17 - - 0 0.00 
1054. -S3B 14 - - 0 0.00 
1055. - S 4 l  12 - - 0 0.00 
1056. - S 5 l  30 - - 2 6.66 
1057. -S6@ 24 - - 1 4.16 
1058. ICP-8138-1 - S l l  3 3 - - 1 3.03 
1059. - S 2 l  22 - - 0 0.00 
1060. -S3D 28 - - 0 0.00 
1061. - S 4 l  3 8 - - 0 0.00 
1062. -S58 38 - - 4 10.52 
1063. ICP-8138-6-S1 B 2 1 - - 3 14.28 
1064. - S 2 l  32 - - 0 0.00 
1065. -S3D 2 9 - - 1 3.44 
1066. -S4D 27 - - 0 0.00 
1067. - S 5 l  32 - - 0 0.00 
1068. ICP-8139-6-S1l 25 - ,- 0 0.00 
1069. - S 2 l  16 - - 2 12.50 
1070. - S 3 l  10 - - 4 40.00 
1071. -S41 15 - - 1 6.66 
1072. -551 2 1 - - 2 9.52 
1073. ICP-8139-7-S10 37 - - 0 0.00 
1074. - S 2 l  20 - - 0 0.00 
1075. - S 3 l  14 - - 0 0.00 

contd.  



r l ? g  -S81 6 - - 0 0 00 
120 -S91 7 - - ------- - 0 0.00 

con t d  . 





APPEND1 X - X X V  

Resu l t s  o f  screen1 ng o f  pigeonpea germpl asm s e l e c t i o n s  made i n  1977-78 - 
f o r  s t e r i  l j t y  mosaic r e s i s t a n c e  d u r i n g  1978-79 

T o t a l  I n f e c t e d  p l a n t s  '' ICP NO 
Percent  

No. Ring Severe T o t a i '  infection 
p lants  s p o t  mosaic 

7- 2 6 / 

ICP- 19- IS@ 
-2% 
-3SQ 
-4% 
-5% 

ICP- 45-159 
- 2SB 

ICP- 70-IS0 
-2SP 
-3S0 
-4% 

ICP- 95-1SP 
-2SB 
-358 

ICP-187-1 SP 
-2SB 

ICP-210-IS0 
-2% 

ICP-238-1 SP 
-2SB 

ICP-306-1 SP 
-314-1SP 

-2SP 
-390-1 SIB 
-41 0-1 SIB 
-416-1SQ 
-457-1 SQ 

-2SB 
-3% 
-4SP 
- 5SB 
-659 
-7SP 
-8SP 

-595-1 S9 
-2SQ 
-3SQ 

-260-1 S8 
-2Sa 48 24 0 24 50,OO 
-359 12 0 0 0 0 "  00 

con td  , 



1 2 3 4 5 6 7 
41. ICP-638-1 SP 2 2 20 0 2 0 90.90 
42. -2SP 2 1 9 0 9 42.85 
43, -358 40 18 0 18 45.00 
44. -778-1 59 4 5 0 0 0 0.00 
45. -2SP 3 2 3 2 5 15.62 
46. -3SP 9 0 0 0 0.00 
47. -4SP 4 0 4 2 6 15.00 
48. -5SP 3 5 2 0 2 5.71 
49. -6SP 16 0 0 0 0.00 
50. -934-1 SP 22 0 0 0 0.00 
51. -2SP 27 0 0 0 0.00 
52. -3SP 4 2 2 0 2 4.76 
53. -4% 26 0 0 0 0.00 
54. -5SP 2 4 5 0 5 20.83 
55. -6SP 40 6 0 6 15.00 
56. -7SP 2 6 3 0 3 11.53 
57. -8SB 4 3 10 0 10 23.25 
58. -999-1 SP 38 12 0 12 31 .57 
59. -2SP 19 18 0 18 94.73 
60. -3SP 2 7 2 0 0 2 0 74.07 
61. -4SP - - - - - 
62. -5SP 26 6 0 6 23.07 
63. ICP-1214-1SP 32 1 0 1 3.12 
64. -2% 29 1 0 1 3.44 
65. -3SO 28 2 0 2 7.14 
66. ICP-1220-1SO 5 7 0 0 0 0.00 
67. -2% 2 5 0 0 0 0.00 
68. -3S0 14 0 0 0 0.00 
69. ICP-1283-1 SP 1 0 0 0 0.00 
70. -2% 12 4 0 4 33.33 
71. -3SB 18 1 0 1 5.55 
72. -4SP 4 3 0 4 4 9.30 
73. - 5SP 27 0 26 26 96,29 
74. ICP-1644-1 SO 42 26 2 28 66.66 
75. - 2SP 3 6 13 0 13 36.11 
76. -3SB 18 2 0 2 11.11 
77. -4SP 20 2 0 0 20 100.00 
78. -5SP 3 7 8 0 8 21.62 
79. -6SP 3 3 13 0 13 39.39 
80. ICP-1680-IS0 4 1 0 0 0 0.00 
81. -2SB 5 0 15 0 15 30.00 
82. -3SP 1 1 0 1 100.00 
83. -4SB 16 1 0 1 6.25 
84. ICP-1736-1 SB 7 7 0 7 100.00 
85. -1802-1 SP 3 3 7 0 7 21.21 

con t d  . 



I 2 3 4 5 6 7 

8 6  ICP-1814-1 SO - - - - - 
8 7 -1833-1 SO 40 6 17 2 3 57,50 
88. -1896-1 SO 3 7 28 2 3 0 81 "08  
89  -1908-lSO 29 11 0 11 37,93 
9 0 -1 908-1 SO 4 6 9 0 9 19 ,56  
91 -1921-IS9 5 6 25 9 34 60,71 
92 -2% 43 1 5  4 19  44 ,18  
9 3 -3S0 3 1 12  7 19 61.29 
94 -4% 6 5 21 9 3 0 46-15  
95 - 5SO 4 1 6 15  2 1 51,21 
9 6 -6% 49 4 16 20 40.81 
97 ICP-1923-1 SO 5 5 11 0 11 20.00 
98 -2% 32 25 4 29 90.62 
9 9 -3SO 12  7 1 8 66.66 

100 -459 39 2 5 1 2 6 6 6 , 6 6  
101 ICP-1926-1SO 2 6 3 11 14 53,84 
102 -1 929-1 SO 41 4 12 16  39.02 
103. - 2SO 9 3 0 3 33.33 
1 04 ICP-1941-1 SO 2 5 2 12  14 56.00 
105 -1944-159 54 9 2 5 3 4 62.96 
106 -1 946-1 SO 5 7 15  3 18 31.57 
107, -2S0 5 0 1 3  0 1 3  26 00 
108- -3S0 2 7 14 0 14 51 , 8 5  
109 -4S0 4 1 5 7 12 29-26 
1'0 - 5SO 58 12 2 14 24'13 
11 1 ICP-1963-1 SO 4 8 10  3 1 3  27 08 
112. -258 4 5 1 3  3 16  35.55 
11 3-  ICP-1976-1 SO 36 12  8 20 55.55 
114 - 7  979-1 SO 29 4 2 0 24 82 .75  
115. -2SB 6 3 5 47 52 82.53 
116 -3.50 28 0 2 7 2 7 96.42 
117 -4SP 20 2 16 18 90,OO 
118 - 5SO 3 0 3 20 2 3 76,66 
'19 ICP- 1983-1 SO 2 2 3 5 8 36,36 
120.. - 2.5161 16  0 2 2 12.50 
121. -3SO 33 0 0 0 0.00 
122 ICP-1987-1 SO 34 1 0  0 1 0  29,41 
123 -2% 15 1 3  0 1 3  86.66 
124. ICP-2003-1 SO 3 6 1 5  7 2 2 61.11 
125,  - 2S0 3 3 2 0 2 6,06 
126, -3% - - - - - 
127, -4S0 19  8 4 12 63,15 
128 - 5SO 2 5 4 17 2 1 84.00 
129 ICP-2009-1 SO 3 0 4 19  23 76,66 
130* -2S0 26 0 17 17 65,38 

contd 



0.00 
39.13 
40.00 

con t d  . 



1 2 3 4 5 6 7 

: 76 ICP-2155-2SO 17 8 2 I0 58.82 
i77 -21 58-1 SO 29 6 3 9 31,03 
178 -2S0 13 3 0 3 23 07 
r79 -3S0 37 0 10 10 27,02 
'80 -4% - - - - - 
18 1 ICP-2170-1 SP - - - - - 

-2S0 1 0 0 0 0.00 
182 183 1CP-2184-,SO 32 3 7 10 31-25 
184.. -250 13 1 7 8 61.53 
185 ICP-2209-1 SO 17 2 6 8 47 "05 
186 - 2.59 - - - - - 
187 -3% 23 3 5 8 34.78 
188 -4SP 9 0 3 3 33.33 
189 - 5S0 22 3 6 9 40.90 
190. ICP-2210-IS0 2 7 0 7 7 25 92 
191 -2% 2 5 6 3 9 36,OO 
192 ICP-2216-1 SO - - - - - 
193 -2SP 28 8 3 1 1  39.28 
194 ICP-2235-1 SO 27 3 6 9 33.33 
195 -2238-159 2 6 7 15 2 2 84 61 
196* -2SP 2 4 7 17 24 70.58 
197 ICP-2241-1 SO 2 5 7 3 10 40.00 
198 -2246-1 SO 8 4 1 5 62 50 
199. -2% 1 1 0 1 1OOcOO 
200- -3% 18 1 1  2 13 72.22 
201* ICP-2351-1SO 2 1 3 15 18 85,71 
202. -2SO 2 1 3 12 15 71 -42 
203 + -3S0 26 5 6 11 42,30 
204, ICP-2380-1 SO 14 3 0 3 21 42 
205 -2S0 7 1 0 1 14,28 
206 -3SP 1 0 0 0 0.00 
207 ICP-2621-1SO 16 1 6 7 43-75 
208 -2262-1 SO 2 9 14 0 14 48 27 
209, -2SP 2 3 10 0 10 43 47 
210. -3SO 2 0 13 2 15 75*00 
211, -4% 5 3 0 4 80,OO 
21 2 ICP-2732-1 SP 12 0 4 4 33 33 
21 3 -2SO 20 0 16 16 80.00 
214 ICP-2812-1SP 2 9 0 0 0 0,OO 
21 5 -2% 3 5 1 1 2 5 71 
216 -3SP 12 0 0 0 0 00 
21 7 -4% 19 0 0 0 0 , 00 
218 -5SO 22 2 0 2 9,09 
219 ICP-2928-1 SO 17 1 2 3 17.64 
220e -3208-1 SO 20 1 1 2 10.00 

con t d  





1 -- 2 3 4 5 6 7 

266 ICP-3923-1 SB 2 8 0 0 0 0 00 
267 -2SB 3 0 0 0 0 0 00 
2 68 -3SB 34 0 0 0 .  0,OO 
269 ICP-3979-1 SO 4 2 6 0 6 14-28  
27 0 ,  -2% 11 0 0 0 0 00 
27 1 ICP-4125-1 SO 3 6 4 4 8 22 22 
272. -2% 17 4 1 5 0,OO 
27 3 ICP-4126-1 SO 1 5  0 0 0 0.00 
274 -41 42-1 SO 26 7 4 11 42,30 
27 5 -258 43 0 0 0 0 .00 
276 -3% 2 1 0 0 0 On0O 
277 -4SB 3 1 0 0 0 0,OO 
278 - 5SB 4 6 1 0 1 2 17 
279 - 6SB 48 0 0 0 0.00 
280 ICP-4200- 1 SO 9 1 0 1 11 11 
28 1 -4290-1 SO 22 0 0 0 0 00 
282 -2SB 2 1 2 0 2 9 *  52 
283 -3% 21 0 0 0 0 00 
284- ICP-4325-1 SO 19 0 0 0 0.00 
28 5 -2SO 22 6 0 6 22 27 
286A ICP-4352-1 SO 18 2 5 7 38.88 
287 -4358-1 S9 34 10 1 11 32 35 
288 -2S0 3 8 0 0 0 0 . 0 0  
289 -3SB 4 8 5 0 5 10.41 
290 - -4SB 32 3 1 4 1 2 - 5 0  
29 1 -5% 6 0 0 0 0 00 
292. ICP-4367-1 SB 3 7 6 0 6 16.21 
293 -2SB 1 8  1 3  0 1 3  72.22 
294 .. -3% 2 5 10 0 10  40 00 
295 -4% 1 6  1 0 1 6 25 
296 ICP-4375-1 SO 2 1 6 8 14  66.66 
297 -4380-1 SB 38 7 0 7 18 42 
2 98 -2% 38 6 0 6 15,78 
299 -3SB 38 4 2 6 15  78 
300- ICP-4396-1 SO 3 1 2 0 2 6 45 
301 -2% 17 4 0 4 32 52 
302 -3% 5 0 0 0 0 00 
303 ICP-4423-1 SB 22 3 0 3 1 3  63 
304 - -2SB 36 17 2 19 52 77 
305 -3S0 41 20 7 2 7 65 8 5  
306 ICP-4533-1 SO 38 9 1 10  26 31 
307, -2SQ 4 6 3 1 4 8 - 6 9  
3 08 -3SB 42  15 2 17 40 47 
309 -4% 48 2 1 3 6.25 
310 -5SO 28 7 2 9 32 14 

contd 



1 2 3 4 5 6 7 
31 1. ICP-4602-1 SO 2 0 0 0 0.00 
312. -4654-1 SO 3 1 7 3 10 32.25 
313. -4668-1 SO 4 1 10 0 10 24.39 
314. -2SO 3 0 0 0 0.00 
31 5. -3% 12 0 0 0 0.00 
31 6. -4SO 6 0 0 0 0.00 
31 7. ICP-4678-1 SO 50 7 0 7 14.00 
318. -2SO 4 5 6 7 13 28.88 
31 9. -3% 44 6 1 7 15.90 
320. ICP-4701-1 SO 17 7 0 7 41.17 
321. -4725-1 SO - - - - - 
322. -4726-1 SO 15 3 0 3 20.00 
323. -2% 15 3 0 3 20.00 
324. ICP-4727-1 SO 3 0 0 0 0.00 
325. -2SO 7 0 0 0 0.00 
326. -3SO 1 0 0 0 0.00 
327. -4S0 1 0 0 0 0.00 
328. -5S0 33 3 2 5 15.15 
329. ICP-4777-1SO 13 13 0 13 100.00 
330. -4782-1 SO 4 4 0 0 0 0.00 
331. -2SO 14 1 0 1 7.14 
332. ICP-4783-1 SO 4 1 6 0 6 14.63 
333. -2% 4 5 12 3 15 33.33 
334. -3S0 1 0 0 0 0.00 
335. -4S0 33 12 4 16 48.48 
336. - 5SO 4 0 10 0 10 25.00 
337. -6% 6 0 0 0 0.00 
338. ICP-4796-1 SO 42 15 3 18 42.85 
339. -2SO 19 10 0 10 52.63 
340. -3% 34 6 0 6 17.64 
341 . ICP-4796-4SO 24 1 0 1 4.16 
342. - 5% 40 16 7 2 3 57.50 
343. ICP-4856-1 SO 3 1 1 1  0 1 1  35.48 
344. -2% 43 3 2 5 11.62 
345. ICP-4919-1 SO 4 8 7 0 7 14.58 
346. -2SO 36 12 0 12 33.33 
347. ICP-4929-1 SO 3 2 0 2 66.66 
348. -5001 -1 SO 29 10 0 10 34.48 
349. -5020-1 SO 2 1 1 5 6 28.57 
350. -51 25-1 SO 4 2 3 4 7 16.66 
351. -2% 59 2 6 8 13.55 
352. -3% 6 2 1 I 1  2 3.22 
353. -4% 4 9 2 9 11 22.44 
354. - 5SO 26 0 7 7 26.92 
355. -6% 55 _ _ _ - _ _ 5 -  1 6 _-  10.90 

con td .  





con t d  . 



1 2 3 4 5 6 7 

446 ICP-6771-3SO 5 0 2 2 40.00 
447, -4S0 2 1 0 11 11 52-38 
448 .. ICP-6900-1 SO 7 2 2 4 57.14 
449 - -721 7-1 SO 6 0 0 0 0, 00 
450.. -2% 1 0 0 0 0.00 
451 .. ICP-7226-1 SO 28 4 6 10  35.71 
452, -2S0 25 7 8 15 60.00 
453- -3.5% 2 4 5 5 10  41,66 
454" ICP-7227-1 SO 2 1 1 4 5 28,80 
455 -2S0 39 4 0 4 10.25 
456. -3S0 16  1 0 1 6 -25  
4 57 -459 2 1 3 5 8 38.09 
4 58 ICP-7227-5S0 10 2 2 4 ' 40.00 
459 . ~ 7 2 2 8 - 1  SP 29 0 0 0 0.00 
460. -7236-1 SO 9 0 0 0 0 - 0 0  
461, -2% - - - - - 
462, -3S0 16 0 0 0 0.00 
463 .. -4SP 6 0 0 0 0.00 
464. -5S0 5 0 0 0 0, 00 
465 -6SP 4 0 0 0 0,OO 
466, -7 SO 12 0 0 0 0.00 
467, -8S0 3 0 0 0 0.00 
468- -9S0 - - - - - 
469. ICP-7236-1 OSO 11 0 0 0 0 00 
470. -7257-1 SO 2 0 0 0 0.00 
471. -2SO 10 4 0 4 40,OO 
472, ICP-7260-1 SO 5 2 0 2 40.00 
473. -2S0 0 0 0 0 0,oo 
474 * ICP-7261-1 SO 2 4 0 0 0 0.00 
475 > -2SO 1 0 0 0 0.00 
47 6. ICP-7265-1 SO 2 0 0 0 0.00 
477 .. -259 - - - - - 
478.  -3SO 10 0 0 0 0 00 
47 9. ICP-7267-1 SO 4 2 1 0 1 2 -38  
480. -7281 -1 SO 5 3 1 0 1 1,88 
481. -2% 16 1 0 1 6 "  25 
48 2 -3S0 42 0 0 0 0.00 
483, -4 SO 2 7 0 0 0 0,OO 
484, -5S0 43 0 0 0 0.00 
485, -6% 34 0 1 1 2,94 
486- ICP-7621-1 SO 19 0 1 1 5.26 
487 -2S I  53 1 3 4 7 -54  
488. -3% 14 0 1 1 7 .14  
489 - 4 S I  37 12 0 12 32,43 
490. ICP-7667-1 S I  10 4 1 5 50.00 

contd .. 



. -. . 

535. -2% 2 0 0 0 0.00 
con t d  . 



579, -8SI 4 3 0 0 0 0.00 
580, ICP-7987-1 S I  25 0 0 0 0.00 

contd . 



1 2 3 4 5 6 7 

581. ICP-7987-2SI 2 2 0 0 0 0.00 
582. -3SI  2 0 0 0 0 0.00 
583. -4SI  - - - - - 
584. ICP-7988-1 S I  29 0 0 0 0.00 
585. -2% 13 0 0 0 0.00 
586. -3SI 13 0 0 0 0.00 
587. ICP-7989-1 S I  3 0 0 0 0.00 
588. -2% 6 0 0 0 0.00 
589. -3SI 40 0 0 0 0.00 
590. ICP-7991-1 S I  15 0 0 0 0.00 
591. -2SI 35 0 0 0 0.00 
592. -3SI  50 0 0 0 0.00 
593. -4SI 3 7 2 0 2 5.40 
594. ICP-7992-1 S I  48 0 0 0 0.00 
595. -2SI - - - - - 
596. -3SI  19 0 0 0 0.00 
597. ICP-7993-1 S I  30 0 0 0 0.00 
598. -2SI  3 5 0 0 0 0.00 
599. - 3SI 27 0 0 0 0.00 
600. ICP-7995-1 S I  - - - - - 
601. -258 - - - - - 
602. -3SI  2 4 0 0 0 0.00 
603. -4SI  - - - - - 
604. ICP-8001-1 S I  - - - - - 
605. -2SI  20 0 0 0 0.00 
606. - 3SI  - - - - - 
607. -4% 7 0 0 0 0.00 
608. ICP-8002-1 S I  5 0 0 0 0.00 
609. -2SI  16 0 0 0 0.00 
61 0. -3SI  13 0 0 0 0.00 
611. -4SI  - - - - - 
612. -5SI  - - - - - 
613. -6SI  - - - - - 
61 4. -7SI  - - - - 
61 5. ICP-8003-1 S I  36 0 0 0 0.00 
61 6. -2SI  - - - - - 
617. -3SI  32 0 0 0 0.00 
61 8. -4SI  5 0 0 0 0 0.00 
619. - 5SI 9 0 0 0 0.00 
620. -6SI  3 7 0 0 0 0.00 
621. -7SI  32 0 0 0 0.00 
622. -8SI  4 3 0 0 0 0.00 
623. -9SI  4 0 0 0 0 0.00 
624. -1 OSB 2 6 0 0 0 0.00 
625. ICP-8004- 1 S I  2 9 0 0 0 0.00 

contd. 



670 - - 3 S I  2 2 0  0  0  0-00 

con td 



1 2 3 4 5 6 7 

671. ICP-8031-4SI 7 6 0 1 1 1.31 
672. -8040-1 S I  - - - - - 
673. -2SI  - - - - - 
674. -3SI  7 0 1 1 14.28 
675. -4SI  5 6 0 0 0 0.00 
676. - 5S I  58 0 0 0 0.00 
677. ICP-8043-1 S I  4 1 0 1 1 2.43 
678. -8044-1 S I  12 0 0 0 0.00 
679. -2% 11 0 0 0 0.00 
680. - 3S I  33 0 0 0 0.00 
681. - 4S I  43 0 0 0 0.00 
682. -5SI  34 0 0 0 0.00 
683. -6SI  47 0 0 0 0.00 
684. ICP-8048-1 Sb - - - - - 
685. -2SI  13 0 0 0 0.00 
686. - 3S I  - - - - - 
687. ICP-8062-1 Sb 26 0 0 0 0.00 
688. - 2S I  4 7 0 0 0 0.00 
689. -3SI  2 1 0 0 0 0.00 
690. -4SI  1 0 0 0 0.00 
691. ICP-8064-1 S I  2 1 0 1 50.00 
692. -2SI  2 0 0 0 0.00 
693. -3SI  5 0 0 0 0 0.00 
694. -4SI  8 0 0 0 0.00 
695. -5SI  3 7 0 0 0 0.00 
396. -6SI  34 0 0 0 0.00 
697. -7SI  29 0 0 0 0.00 
698. ICP-8070-1 S I  - - - - - 
699. -2% 18 0 0 0 0.00 
700. -3SI  23 0 0 0 0.00 
701. -4SI  14 0 0 0 0.00 
702. ICP-8070-5SI 48 0 0 0 0.00 
703. -6SI  6 6 0 0 0 0.00 
704. -7SI  55 0 0 0 0.00 
705. ICP-8071-1SI 49 0 0 0 0.00 
706. -2% 5 2 0 0 0 0.00 
707. -3SI  - - - - - 
708. ICP-8072-1 S I  - - - - - 
709. -2% - - - - - 
710. - 3S I  15 0 0 0 0.00 
711. -4SI  63 0 0 0 0.00 
712. - 5S I  4 0 0 0 0.00 
713. ICP-8073-1 S I  5 0 0 0 0.00 
714. -2Sb 1 0 0 0 0.00 
715. - 3S I  9 0 0 0 0.00 

con t d .  



760* - -2% 35 1 0 1 2.85  
contd 





- 
- 1 2 3 4 5 6 7 

806 ICP-8119-2SI 3 7 0 0 0 0.00 
807 -3SI 22 5 0 5 22.72 
8 08 -4SI 3 2 3 0 3 9,37 
809 - 5SI 22 1 0 1 4 54 
8'0 ICP-8123-1 SI 46 1 0 1 2,17 
8! 1 -251 2 9 0 0 0 0,OO 
8 12 - 3SI 15 0 0 0 0.00 
813 -4SI 15 6 0 6 40.00 
8 14 - 5SI 17 0 0 0 0,OO 
81 5 ICP-8124-1 SI 16 0 0 0 0.00 
81 6 -2SI 1 0 0 0 0.00 
817 -3SI 4 0 0 0 0.00 
818 -458 19 0 0 0 0,OO 
819 -5SI 7 0 0 0 0,OO 
820. ICP-8125-1 SI 2 7 5 0 5 18,51 
82 1 -2SI 3 0 3 0 3 10.00 
822. -351 5 1 2 11  13 25.49 
823 -4SQ 33 7 0 7 21,21 
824 - 5SI 14 1 0 1 7,14 
82 5 ICP-8126-1 SI 2 1 5 0 5 23.80 
826 -2SI 39 3 24 2 7 69,23 
827 -3SI 58 7 2 9 17.30 
828, -4SI 3 1 3 12 15 48-38 
829 - 5SI 34 0 13 13 38,23 
830 ICP-8129-1 SI 2 6 0 0 0 0, 00 
831 -2SI 3 5 4 0 4 1 1  "42 
832 -351 27 0 0 0 0.00 
833 -4SI 26 0 0 0 0 00 
834 -5SD 50 6 1 7 14.00 
835 ICP-8131-1SI 16 2 0 2 12 50 
83 6 -2% 16 1 0 1 6- 25 
837 ICP-8132-3SI 3 4 2 0 2 5 88 
838 -451 2 1 2 2 4 19.04 
839 - 551 6 2 0 2 33.33 
840 ICP-8135-151 3 4 0 0 0 0, 00 
84 1 -2SI 27 0 0 0 0, 00 
84 2 -35181 4 4 0 0 0 0 00 
843 -4SI 19 0 0 0 0 00 
844 -5SI 5 0 9 2 11  22.00 
84 5 -6SI 3 2 8 1 9 28.12 
846 ICP-8153-1 SD 3 0 0 0 0 0 00 
847. -2SI 18 0 0 0 0.00 
848 -3SI 28 0 0 0 0.00 
849 -4SI 49 7 0 7 14 28 
850 ----- - 5SI 4 8 13 0 13 27-08 

con t d  . 



1 2 .  3 4 5 6 7 

851. ICP-8156-1 S I  38 8 14 22 57.89 
852. - 2 S I  5 7 4 17 2 1 36.84 
853. - 3 S I  49 4 2 6 12.24 
854. -4SB 29 3 8 11 37 93 
855. - 5 S I  3 4 10 3 13 38 23 
856. ICP-8158-1SI 4 3 0 0 0 0 00 
857. -2% 35 6 5 11 31 ,42  
858. - 3 S I  3 1 0 0 0 0 00 
859. - 4 S I  4 9 0 2 2 4 . 0 8  
860. ICP-8166-1 S I  2 3 2 10  12  52,17 
861. - 2 S I  2 6 0 11 11 42 30 
862. - 3 S I  3 4 2 16 18 52.94 
863. - 4 S I  4 7 19  2 3 4 2 89 .36  
864. - 5 S I  3 5 8 1 6  24 68.57 
865. ICP-8168-1 S I  4 5 11 25 3 6 80.00 
866. -8205-1 Sfi 3 9 4 12  16 41 02 
867. -821 2-1 S I  83 11 3 9 50 6 0 . 2 4  
868. - 2 S I  5 1 7 18 2 5 49 01 
869. - 3 S I  7 2 0 2 28 57 
870. ICP-8215-1 S I  34 1 3 4 11 7 6  
871. -8216-IS8 14 0 0 0 0 .00 
872. -2% 3 6 0 0 0 0 00 
873. - 3 S I  4 3 24 5 29 67.44 
874. - 4 S I  14 0 0 0 0 .00 
875. - 5 S I  3 1 0 0 0 0 00 
876. ICP-8221-1 SB 17 0 0 0 0.00 
877. -2% 25 0 0 0 0 - 0 0  
878. - 3 S I  2 0 1 0 1 5 00 
879. ICP-8229-1 S I  15 0 0 0 0 00 
880. -2SB 34 0 0 0 0 00 
881. ICP-8230-1 S I  2 2 4 0 4 18 18 
882. - 2 S I  3 6 4 0 4 11 1 1  
883. ICP-8231-1 S I  3 3 12  2 14  42 42 
884. - 2 S I  3 4 2 5 0 2 5 73,52 
885. - 3 5 1  3 9 15 0 15 38,46 
886. - 4 S I  37 18  0 18 48.64 
887. - 5 S I  22 9 0 9 40 90 
888. ICP-8240-1 SB 18 3 0 3 16 66 
889. -8247-1 S I  9 1 0 1 11 .11  
890. - 2 S I  23 4 7 11 47.82 
891. - 3 S I  4 8 3 13  16 33.33 
892. ICP-8257-1 S8 6 0 0 0 0 OC 
893. -2% 43 11 1 12  27. OC 
894. - 3 S I  35 10 0 10  28.57 
895. -4% 6 2 4 6 100 OC 

con t d  



-- - 
1 2 3 4 5 6 7 --- 

d96 ICP-8258-1 S I  11 4 1 5 45.45 
@97 -2SI  18 0 0 0 0,OO 
898, -3SI  3 4 12 6 18 52.94 
899 ICP-8262-1 S I  15 1 14 15 100.00 
900 -2SI  2 4 2 0 2 8.33 
901, ICP-8263-1 S I  4 4 5 4 9 22.45 
902 ICP-8266-1 S I  34 12 0 12 35.29 
903. -2SI  15 10 4 14 93.33 
904 -3SI  6 2 2 4 66.66 
905 -4SI  11 0 0 0 0.00 
906 -5SI  40 2 1 3 7.50 
907 ICP-8268-1 S I  3 5 10 4 14 40.00 
908 -8273-1 S I  29 1 20 21 72.41 
909. -8276-1 S I  3 6 1 0 1 2.77 
91 0 -2SI  2 1 0 0 0 0.00 
91 1 -3% 3 1 2 0 2 6.45 
91 2. ICP-8277-1 S I  9 1 0 1 11.11 
913- -2SI  5 3 0 3 60.00 
914 ICP-8282-1 S I  3 1 7 11 18 58-06 
91 5 -8285-1 S I  5 3 0 0 0 0.00 
916. -2SI  3 8 0 0 0 0.00 
91 7. ICP-8286-1 S I  14 3 0 3 21.42 
918 -8289-1 S I  19 5 0 5 26.31 
919. -2% 2 0 5 0 5 25.00 
920 -3SI  28 0 0 0 0.00 
921. ICP-8299-1 S I  17 5 0 5 29.41 
922 - 2SI 16 4 7 11 68.75 
923 -3% 3 5 8 12 20 57.14 
924 -4SI  18 2 0 2 11.11 
92 5 ICP-8301-1SI 41 0 0 0 0.00 
926. -2SI  19 3 10 13 68.42 
92 7 -3SI  28 2 0 2 7-14 
928 ICP-8304-1 S I  2 7 15  3 18 66-66 
929 + -2SI  3 0 12 2 14 46.66 
930. -3SI  25 7 1 8 32.00 
93 1 -4S8 19 4 0 4 21,05 
932. ICP-8308-1 S I  5 1 22 0 2 2 43.13 
933 -2% 29 6 15 2 1 72.41 
934 ICP-8316-1SI 2 9 0 0 0 0,OO 
935 -2SI  10 1 0 1 1O"OO 
936 -3SI  37 0 12 12 32.43 
937 -4SI  17 0 0 0 0.00 
938 ICP-8317-1 S I  3 7 0 0 0 0.00 
939 -2% 3 2 2 0 2 6.25 
940, - -3SI  2 7 0 0 0 0.00 

contd 





APPEND1 X-XXVI 

Results of screening of advanced selections o f  germplasm for 
sterility mosalc resistance during 1 9 / 8 - i 9  

5- ICP No No- of Infected Percent 
N3 - plants plants infection 
i 7 3 4 5 

0,oo 
0.00 
0.00 
33,OO 
3,03 
0-00 
O?OO 
0" 00 
0,OO 
0,OO 
0 00 
0.00 
0 00 
0.00 
0.00 
0" 00 
0 00 
0-00 
0-00 
0,OO 
0,oo 
O"O0 
0,OO 
0.00 
0.00 
4.87 - 
4-54  
2r70 

10,52 - 
con td , 



1 2 3 4 5 

41. ICP-2795-1-1 -S l 15 1 6,66 t 42. - S  I 20 2 10.00 
43. - S 8 I  19 5 26.31 
44. -S91 30 3 10.00 
45. -Slot3 2 5 2 8 00 
46. -S111 12 0 0.00 
47. -S121 30 3 10.00 
48. -S13I  16 1 6.25 
49. -S14B 28 1 3.57 
50. -S151 12 0 0.00 
51. -S16I  2 9 0 0.00 
52. -S171 3 8 0 0.00 
53. ICP-2795-1-5-Sl l  4 0 0.00 
54. - S 1 l  2 0 0.00 
55. - S 2 l  10 2 20.00 
56, -S31 3 1 33.33 
57. -541  14 2 14.28 
58. -S51 12 3 25.00 
59. -S61 13 0 0 00 
60. -S71 4 9 1 2.04 
61. -S81 36 0 0.00 
62. -S91 18  0 0.00 
63. - S l O l  3 4 0 0 00 
64. -S111 27 0 0.00 
65. -S121 30 3 10.00 
66. -S131 39 2 5.12 
67. -S14I  3 0 0 0.00 
68. -S151 16 0 0.00 
69. -S161 16 0 O * O O  
70. -S17l  2 1 0 0,OO 
71. -S18D 3 7 0 0.00 
72. ICP-2828-1-1 - S l l  15 0 0.00 
73. -S21 26 0 0.00 
74. -S31 36 0 0.00 
75. - S 4 I  19 0 0.00 
76. -S51 3 1 0 0.00 
77. -S61 2 3 0 0.00 
78. -S71 2 6 0 0.00 
79. - S 8 l  21 1 4.76 
80. -S91 36 0 0 .00  
81. ICP-7249-1-4-Sl l  35 0 0 00 
82. -S21 2 1 0 0.00 
83, - S 3 l  18 4 22,22 
84, - S 4 l  18 3 16,66 
85. -S51 3 2 4 12,50 

con t d  



- - 
1 2 3 4 5 

8 6 ICP-7249- 1 -4-S68 16 0 O?OO 
87 -S71 - - - 
88 -S81 2 1 1 4.76 
8 9 -S91 23 0 0.00 
90 -S108 3 1 5 16.12 
9 1 -S111 10 2 2O"OO 
92 -S121 18 12 66.66 
93 -S131 12 0 0 00 
94 -S 141 19 0 0, 00 
9 5 -S151 19 2 1OU52 
9 6 -S 161 10 0 0, 00 
9 7 ICP-7249-1-7-Sll 18 2 1 1  1 1  
9 8 -S21 8 0 0,OO 
99 -531 10 1 10,OO 
I00 -S48 13 1 7-69 
101 -s5n 10 2 20,OO 
102 -S61 10 0 0,OO 
103. -S71 2 1 0 0.00 
104. -S81 11 0 0.00 
105 -S91 13 0 0 00 
106 -S101 2 7 0 0.00 
107 ICP-7197-3-Sll 32 0 0.00 
108 -S21 15 0 0 00 
109 -S31 11 9 81 "81 
110 -S41 39 12 30- 76 
i l l ,  -S51 4 0 7 17 50 
112 - S61 3 4 1 2*94 
113 -S71 17 0 0 00 
114. -S78 10 0 0 00 
1 15 -S81 3 3 0 0,OO 
i 116 -S91 19 5 26 31 

I 17 -S 1 OB 44 15 34 09 
18.. -S111 46 0 0 00 
119 -S12@ 3 6 2 5 55 
'20 -S131 2 4 0 0 00 
.2 1 -5 141 21 ' 5 23 80 
122 -S151 28 0 0 00 
123 -S161 29 2 6 89 
2 4 -51 71 17 7 41 17 

125 -5 18181 14 1 7 14 
126 -5191 2 6 2 7'69 
127 ICP-7197-7-Sl8 12 0 0 00 
* 28 -S28 4 0 0 00 
129 -S31 4 0 0,OO 
(30 -- -S48 12 0 O,@ 

con t d  





--T- 3 4 5 ------ 2 

76 ICP-7197-36-566 3 0 0 00 
7 7 -S71 2 8 0 0 00 

178 - 581 3 3 0 0 00 
179 -591 2 6 0 0 00 
180 -5 101 19 0 0 00 
1 8 ~  ICP-7197-37-518 8 0 0 -  00 
182 - 521 26 1 3 84 
183 -S51 3 7 0 0 00 

q 84 -561 38 0 0 00 
185 -571 24 0 0 - 0 0  
I 86 4 8 1  2 1 0 0 00 
18 7 -591 4 9 0 0 00 
1 88  ICP-7197-42-S11 39 0 0 00 
189 -520 5 1 0 0 00 
190 -5318) 36 0 0 00 
191 -S41 4 5 0 0 00 
192. -S51 3 5 0 0 00 
193 ICP-7197-52-S1a 29 0 0 .00  
194 -521 42 0 0 00 
195 -S3@ 2 7 0 0 00 
196 -S41 3 0 0 0 00 
197 -S51 2 7 0 0 - 0 0  
198. -S68 2 9 0 0 00 
199. -S71 16 0 0 00 
200 -S81 24 0 0 00 
20 1 -S9@ 4 9 0 0 00 
202 -5101 37 0 0 00 
203 -Sl 11 3 1 0 0 00 
204 -5121 10 0 0 00 
205 -5131 4 0 0 00 
206 -S141 16 0 0 00 
207 -S151 25 0 0 00 
2 08 -S161 15 0 0 00 
209 -S178 14 0 0 00 
210 -S181 5 0 0 00 
2 ; ;  -5 191 14 0 0 00 
2 ' 2  -5201 14 0 0,OO 
213 -S211 15  0 0.00 
2 14 1CP-7249-1 -518 13 0 0 00 
215 -S21 3 1 0 0 00 
216 -531 16 0 0 00 
2 ~ 7  -541 3 6 1 2 77 
2 18 -S51 14 0 0 00 
2 19 ICP-7353-2-S11 8 0 0 00 
220 -SIB 2 7 0 0 00 

con t d  



I-------2-- 3 - - 4 - - - - -  5-- 
C_____L_-_----- --- ----- 
22 1 ICP-7353 -2- 528 4 8 0 0 00 
222 - S36 3 7 0 0 00 
223 -548 3 7 0 0 00 
224 -S56 10 0 0 00 
225 - 566 34 0 0 00 
226 - 5 7 @  5 0 0 0 00 
227 -S86 4 1 0 0 00 
228 - 596 33 0 0 00 
229 LCP-7353-5-Si6 1 1  0 0 00 
230 .. - 526 2 7 0 0 00 
23 1 -531 3 0 0 00 
232 ICP-7403-10-Sll I1 0 0 00 
233 -521 16 0 0 00 
2 34 -53@ 5 0 0 00 
235 ICP-7445-5-5 l6 3 5 6 1 7  14 
2 36 - 528 29 0 0 00 
237 - 536 4 1 0 0 00 
238 - 54@ 8 0 0 00 
239 - 556 i 2 0 0 00 
240 ICP-7445-13-518 3 0 0 00 
24 1 - 526 3 3 0 0 00 
242 ICP-7873-8-ill 4 7 0 0 00 
243 - 526 3 4 0 0 00 
244 - 531 12 0 0 00 
245 - 548 2 3 0 0 00 
246 [CP-8043-8.SI8 34 0 0 00 
241 - 528 4 3 0 0 00 
248 - ~ 3 6  2 9 0 0 00 
249 - 546 2 0 0 00 
250 -S5@ 34 0 0 00 
25 1 -566 39 0 0 00 
252 1CP-8042-10-5 30 0 0 00 
2 53 - 528 2 5 0 0 00 
254 -s38 7 0 0 00 
255 - S41 23 0 0 00 
756 -551 3 6 0 0 00 
257 1CP-805'-2-Sl6 1 1  1 9 09 
258 - 526 6 0 0 00 
2 59 - 536 1 0 0 00 
260 - 546 4 0 0 00 
26' -558 13 0 0 00 
262 -561 10 0 0 00 
263 - ~ 7 1  17 1 5 88 
264 - S8rB) 6 0 0 00 
265 -591 4 0 0 00 
266 - > 106 4 1 25 00 
267 - 5  \ @  7 0 0 00 
--_I__ -- ----------- 

c o n t d  



I 
---A 

2 3 4 5 

2 68 ICP-8051-2-S121 1 0 0 00 
269 -3-Sll 1 0 0 00 
270 -521 10 0 0 00 
27  1 -S31 10 0 0, 00 
2 72 -S41 1 1  0 0 00 
273 -551 2 3 4 17-39 
2 74 -S61 19 4 21 05 
275 -S71 - - - 
276 -581 10 0 0,OO 
27 7. -S91 5 0 0 00 
278 -S101 13 3 23 07 
279 -S111 14 1 7.14 
280 -S121 9 0 0. OC 
28 1 -S131 2 1 0 0.OC 
282 -S 141 15 0 0. OC 
283 ICP-8120-1 -Sl b 4 6 1 2.17 
284 -S2l 4 3 0 0 OC 
285 -S31 38 0 0, OC 
286 -S41 3 4 0 0 OC 
287 -S51 60 0 0. OC 
2 88 -561 61 0 0 OC 
289 -S71 44 0 0 OC 
290 -S81 33 0 0.0C 
29 1 -S9b 3 4 0 0 OC 
292 -S101 3 4 0 0 OC 
293 -S111 57 0 0.0C 
294 -S 121 4 7 0 0 OC 
295 -S 131 3 1 0 0 OC 
296 -S 141 19 0 0 OC 
297 -S 1 5b 3 3 0 0 OC 
298. -51 6B 45 0 0 OC 
299 ICP-8121-1-Sll 47 0 0 OC 
300 -S21 18 0 0 OC 
30 1 -S31 20 1 5 OC 
302 -S4B 47 1 2 12 
303 -S51 2 6 0 0 OC 
3 04 -S6b 33 0 0 OC 
305 -578 16 0 0. OC 
306 -S81 47 2 4 2E 
307 -S91 20 0 0 OC 
3 08 ICP-3940-1 -Sl1 3 5 0 0 OC 
309 421 3 9 0 0 OC 
3'0 -531 2 5 0 0 OC 
31 1 -S41 16 0 0 OC 
\ % 2 -S51 4 6 0 0 OC 

con t d  



--T---------- -- 
2 

C _ I - -  
3 4 5 ---- -- 

313 ICP-3940- 1-561 2 0 0 0 00 
314 -571 25 0 0 00 
315 - 58b 3 1 0 0 00 
316 - 591 12 0 0 00 

lip-4537-I-S16 1 '  0 0 00 
" 3l8 !CP-4165-2-5\8 : 7 0 0 00 
3 19 -528 16 0 0 00 
320 - S3@ 15 0 0 00 
321 -546 3 4 0 0 00 
322 -556 46 0 0 00 
323 - 566 20 0 0 00 
324 -b7@ 25 0 0 00 
325 - ~ 8 6  3 1 0 0 00 
326 - 590 4 4 0 0 00 
327 - 5 106 32 0 0 00 
328 1CP-4765-3-bl8 18 0 O 00 
329 - s2@ 1 5 I 6 66 
330 -536 7 0 O 00 
33 1 -541  9 0 0 00 
332 -S58 2 5 0 0 00 
333 -568 3 6 0 0 00 
334 - 576 8 1 5 55 
335 - S86 24 0 0 00 
336 -591 3 8 3 7 89 
337 -5108 26 0 0 00 
338 lip-5436-2-516 16 1 6 25 
339 -521 r 9 0 0 00 
340 ICP-5444-1-518 6 0 7 ' 1  66 
34 1 - 528 2 6 2 7 69 
342 - j36 2 5 0 0 00 
343 -546 33 0 0 00 
344 -35@ 4 3 ! 44 00 
345 ICP-5444-2-s'B 8 0 0 00 
346 - 528 30 0 0 00 
34 7 -538 3 6 6 16 66 
348 - 546 19 3 '5 78 
349 -S5@ 2 3 0 0 00 
3 50 - S61 2 8 0 0 00 
35 1 -576 59 0 0 00 
352 - >8@ 3 3 0 0 00 
3 53 -598 32 0 0 00 
354 -St08 4 2 0 0 00 
355 - > \  I B  3 7 0 0 00 
356 -5 121 2 5 2 8 00 -- ---- 

c o n t d  





3 1 2 4 5 ----- 
401 1CP-6806-1 -S76 26 0 0 00 
402 -586 2 3 0 0 00 
402 ICP-7 185-I-SIL 2 2 o o 00 
404 -S2L 12 0 0 00 
405 -53181 26 0 0 00 
406 -S41 6 0 0 00 
407. -S56 2 0 0 00 
408. -566 5 0 0 00 
409 -S 76 14 0 0 00 
410 -586 6 0 0 00 
41 1 -S96 13 0 0 00 
412. -591 6 0 0 00 
413 1CP-7 185-2-516 3 9 0 0 00 
414 -528 2 8 0 0 00 
415 - 236 28 0 0 00 
4 16 - ~ 4 1  # 9 0 0 00 
417, - 556 6 0 0 00 
418 -566 15 0 0 00 
4 r 9 ICP-7185-5-516 13 0 0 00 
420 - ,526 2 2 0 0 00 
42 I -~36 12 0 0 00 
422 -54L 2 1 0 0 00 
423 -556 2 2 0 0 00 
424 -566 2 5 0 0 00 
425 1CP-7187-2-S16 6 0 0 00 
426. - 528 6 0 0 00 
42 7 -53L 15 0 0 00 
428 -541 12 0 0 00 
429 -556 i 9 o o 00 
430 -56L 6 0 0 00 
43 I -571 10 0 0 00 
432 - 581 4 0 0 00 
433 -591 3 0 0 00 
434 -5106 13 0 0 00 
435 -51 16 14 0 0 00 
436 -5 121 16 0 0 00 
43 7 ICP-7217-2-S:L i 3 0 0 00 
4 38 - 521 2 6 0 0 00 
439 - 536 13 0 0 00 
440 - 546 1 0 0 00 
44 1 'a, -S56 2 0 0 00 
442 - S6d 5 0 0 00 
443 -5 7c!i 4 0 0 00 
444 -581 - - - 
445 -591 7 0 0 00 
446, -5 101 6 0 0 00 
-_I____ _ ---__ _ _ _ _ C _ - - - - - . - . - - -  

c o n t d  





APPENDIX- X X V I  1 

R e s u l t s  o f  screening o f  p1geonpea m a t e r i a l  f o r  l v h e r l  tance 
of ~ e s ~ s t a n c e  t o  s + e v 7 1 1 t y  mosaic d u v i n g  1978-79 

- - - - - - - - - - -- - 
5 '  Particular l I n f e c t e d  p l a n t s  
No p l a n t s  immune ~ l n g  spot 5eve.e 

m n < a i c  

ICP-23'6 18 0 18 
-6986-4 8 8 0 

C NO-75102(2376 x 6986)RS-l(F2)17 14 3 
BDN-1 5 0 0 
C NO-75102(2376 x 69861RS-2 33 31 2 

-3 33 3' 2 
- 4 3 3 b 
- 5  34 2 7 4 
-6 '9 14 5 
- 7  14 1 1  3 
- 8 3 3 0 
- 9 3 2 1 
-10 1 1 0 
- 1 1  2 2 0 

BDN- 1 1 1  0 0 
- 1 2  5 4 1 
-13 2 2 0 
- 1 4  1 1 0 
-15  1 1 0 
- 1 6  No germlnat !on 
- ' 7  0 1 

-19 I 1 0 
- ' 9  NO g e r m l n a t l o n  

70 1 0 0 
-21 2 2 0 

BDN - I 4 0 0 
- 2 2  NO gerrnlnat t on  
- 2  3 NO germ1 na t ,on 
-24 2 2 0 
-25 ' 6  15 I 
-26 3 2  1 

-27 2 1 0 
-28 8 6 2 
-29 14 10 4 
-30 1 0 I 

BON - 1 29 0 0 
-31 5 4 0 



2 0 
1 0 
7 6 
4 1 
No germination 

14 3 
10 8 

9 1 
0 0 
8 1 
3 1 
8 2 

14 0 
11  2 
30 1 
4 0 
6 2 
3 1 
7 2 
0 0 
9 5 
1 1 

BDN- I 

No germ1 nation 
No germfnation 
0 4 0 
0 0 9 

1 2 0 
No germination 
No germination 

Con td . 



TCP-3 782 
ICP.2376 
76078 [3782 x 23761R-1 
BDN - 1 
76078 [3782 23761R-2 

-R2 No gefm7na t i o n  

BDN- ! 19 0 0 ' 9  
C NO77056 [3782 x (3782 x 2376)]8:-R3 NO germ1 na t i o n  

- R4 No ger m-na t i o n  

C NO-77024[(3782 x 7376) r 2376]8?-1 1 1 0 0 

2 1 1 0 0 

77057 12376 r (3782 r 237611 B:-R~ 1 0 1 0 

-R2 NO gerrnlna t i o n  
1CP-8113 4 4 0 0 
:CP 2376 2 0 2 0 
76074 [ 8113 2376 ] R-1 19 15 4 0 

87 77026 [ f 8 ! l 3  r 2376) x 73761 B: ' 3 2 1 0 

88 - 7 3 2 I 0 

89 77059 [2)76 K '81 1 . 3  r 237611 8f-R' 5 4 1 0 

90 - R2 9 6 3 0 

BDN 1 15 0 0 15 

Contd 



ICP.2376 
ICP-8113 
76083 12376 x 81 131 RS-1 

-2 
-3 
-4 
-5 
-6 
- 7 
-8 

BDN - 1  
- 9 
-10 
-1 1 
-1 2 
-13 
-1 4 

-- 

6 8 0 0 
1 1  1 1  0 0 
19 1 3  6 0 
14 3 10 I 
35 28 7 0 
32 20 12 0 
47 24 17 0 
27 24 3 0 
15 10 5 0 
18 14 4 0 

18 0 0 78 
26 18 8 0 
11  9 0 2 
31 26 5 0 
18 12 6 0 
24 20 4 0 
28 22 6 0 
31 17 14 0 
18 11 7 0 
36 21 15 0 
6 2 3 I 
1 1 0 0 

No germ1 n a t i o n  

No ge rm ina t i on  

No g e r m ~ n a t ~ o n  
19 13 6 0 
15 10 5 0 
23 9 14 0 
35 19 16 0 
44 16 28 0 
40 25 10 5 
51 27 24 0 
24 14 10 0 
32 16 16 0 

4 5 0 0 45 
27 14 13 0 
15 15 0 0 
75 39 35 1 
62 25 36 1 
54 31 23 . . 0 
43 28 15 0 
135 99 32 4 

57  19 37 1 

Contd 

330 



77060 [2376 K (2376  x 8113)]-  6;-QM 

BDN- 1 
1 

77028 [ (2376  x 8113) x 81131 B 2 - l  

Con t d  



7353-2 
7035 
77086 (7353-2 x 7035) 

BDN - 1 
77087 (7035 x 7353-2) 
7088- 2 
7035 
77094 (7088-2 x 7035) 
77095 (7035 x 7088-2) 
999 
7035 

BDN-1 
77107 (999 x 7035) 
77103 (7035 x 999) 
7 1  73-1 

7 7 1 1 1  (7035 7 1 7 3 - ~ j  

BDN-I 
TTB- 7 
2 376 
77064 (TTB-7 x 237'6) 
77065 (2376 x TTB-7) 
7197-9 
2376 
77072 (7197-9 x 2376) 

BDN- 1 
77073 (2376 x 7197-9) 
7445-12 
2376 
770$0 (7445-12 x 2376) 
77081 (2376 x 7445-12) 

No germinat ion 
2 2 0 0 



7353-2  
2376 

BDN I 

770%8(7353-  2  x 23761 
77089 ( 2 3 7 6  x ' 353 -2 )  
7088-2  
2376 
77096 ( 7 0 8 8  2 r 2376)  
77096 12376 w 7 0 8 8 - 2 )  

BDN - 1 
999  
2376 
77 '04 1999 x 2376)  
77105 ( 2 3 7 6  x 9 9 9 )  
71  73-1 
2  7 76 
77112 ( 7 ' 7 3 - 1  x 2376)  

BDN - 1 
7 7 l 1 3  ( 2 3 7 6  x 71?3 1 )  
T T p .  7 

3783 ( l a - 2 7 5 1  
77066 ( " 6 - 7  x 3783) 
77067 ( 3 7 8 3  x YTB-7) 

BDN-1  
7 ' 9 7 - 9  
3783 
7'074 ( " 9 7 - 9  x 3783)  
77075 ( 3 7 8 3  x 7197 9 )  
7445-12  
3 783 
770621 7 4 4 5 - ' 2  x 3783)  

BDN- I 
77083 (3783  x 7445)  1'2 
7353-2  
3783 
77090( 7353 2 ~ 3 7 8 3 )  
77091 ( 3 7 8 3  x 7 3 5 3 - 2 )  
7088 2 

BDN- I 
3 78 3 
77098 ( 7 0 8 8 - 2  x 3783)  



- - - - - - -- 
1 

- ----- 
2 3 4 5 6 

233  77099 (3783 x 7088-2) 39 39 0 0 
234 999 No gerrni n a t i o n  
235 3783 1 1 0 0  
236 77106 (999 x 3783) 2 5 24 1 0 
237 77107 (3783 x 999) 2 3 23 0 0 

BDN- 1 4 0 0 4  
238 7173-1 3 0 3 0  
239 3783 No ge rm lna t i on  
240 771 14(7173-1 x 3783) 11 11  0 0 
241 77115 (2783 x 717301) 2 2 0 0  
242 TTB.7 1 1 0 0  
243 Hy=3C 11 9 1 1  
244 77068 (TTB-7 x Hy-3C) 2 2 0 0 

BDN-1 13  0 0 13 
245 77069 (Hy-3C x TTB.7) 10 10 0 0 
246 7197-9 3 3 0 0  
247 Hy-3C 6 6 0 0  
248. 77076 (7197-9 x Hy-3C) 15 15 0 0 
249. 77077 (Hy-3C x 7197-9) 14 14 0 0 

BDN- I 26 0 0 26 
250 7445-1 2 3 2 1 0  
251 Hy-3C 1 1 0 0  
252 77084 (7445-12 x Hy-3C) 26 26 0 0 
253 77085 (Hy.3C x 7445-12) 67 67 0 ' 0  
254 7353-2 3 3 0 0 
255 Hy-3C No ge rm ina t i on  
256 77092 (7353-2 x Hy-3C) 14 14 0 0 

BDN- 1 15 0 0 1 5  

257. 77093 (Hy-3C x 7353-2) 8 8 0 0  
258 7088-2 8 0 8 0  
259 My-3C 1 1 0 0  
260 77100 (7088-2 x Hy-3C) 9 9 0 0  
261 77101 (Hy-3C x 7088-2) 12 12 0 O 

BDN-' 7 0 0 7 
262 999 44 0 42 2 
263 Hy-3C 2 2 0 0  
264 77108 ( 9 9 9 x H y - 3 C )  3 5 32 3 0 
265 77109 (Hy-3C x 999) 7 3 72 0 1 
266 7173-1 2 0 2 0  
267 Hy-3C 6 6 0 u  
268 77116 (7173-1 x Hy-3C) 2 3 19 4 0 
269 7711 7 (Hy-3C x 7173-1) 5 6 54 2 0 

Con t d  

334 



BDN-1 
270 2376 
271 8113 
272,  77037 (2376 X 81 13) 
273 77038 (81 13 X 2376) 
274. 2376 
275. BDN-I 

BDN, 1 
276. 77039 (2376 X BDN-1) 
277 77033 (BDN-I X 2376) 
278. 3783-Ja-275 
279. BDN-1 
280 77040 (3783 X BDN-1) 
281 77034 (BDN-1 X 3783) 

BDN- 1 
282. 7035 
283. BDN-1 
284 77041 (7035 X BDN-1 
285 77035 (BDN-1 X 7035) 
286 6997 
287 BDN-1 
288 77118 (6997 X BDN-1) 

BDN-1 
'289 77036 (BDN-1 X 6997) 
290 2376 
291 2836.1-QB (8798-77K) 
292 77136 (2376 X 2836-1-QB) 
293 6997 
294 TTB-7 
295 77137 (6997 X TTB-7) 

BDN- 1 
296 2376 
297 7173-2 
298 77135 (2376 X 7173-2) 
299 76080 ( 2 3 7 6 x 3 7 8 2 )  R S - I  
300 - 2 
30 1 - 3 
30 2 - 4 
30 3 - 5 
304 - 6 
30 5 - 7 
306 - 8 0 0 -- 

c o n t d  





APPENDIX-XXVII I 

Results of sy-egning of F3 progenies o f  pigeonpea from 1977-78 
steril"t;Y mosaic nursery for steri 1 i ty mosaic resistance dur ~ n g  1978-79 
- -  
S 1 Particular No o f  Infected P G 5 -  
N 0 __ - - - -  2 1 ants plants - - ~ q c i d e n r e  - - - - - - - 

1 2 3 4 5 -- - - - -  - ----- _ _ -  -------- 
ICP-102-PI 
C NO  75209-F2B-S11 

4 2 1  
-S31 
- 541 
-S58 
-561 
-576 
- 581 

BDN- I 
C NO 75209-F2B-S91 

-S 101 
-S111 
-5 i 21 
-5131 
-51418) 
-51 51 
-5 161 
-5178 
-5 1818) 
-5198 

BDN-1 
C NO 75209-F2B-S201 

-52118) 
-5221 
-S231 
- 5241 
-5251 
-5266 
-5278 
-S281 
-S291 
-S301 

BDN - I 



- 
1 -- 2 3 4 5 

3 6 C NO-75209-F2B-S361 1 0 0.00 
3 7 -S371 1 1  0 0-00 
3 8 -S381 9 0 0,OO 
39 -S391 3 0 0, 00 
40. -S408 1 0 0, 00 
4 1 -S411 4 0 0.00 
4 2 -S428 4 0 0 00 

BDN- 1 7 7 100 00 
43 .. C. NO. 75209-F2B-S438 17 2 11,76 
44 -S441 19 0 0,OO 
4 5 -S455 14 0 0.00 
4 6 -S461 16 0 0,OO 
47 -S471 3 1 0 0- 00 
48 -S481 15 0 0, 00 
4 9 -S491 16 0 0.00 
5 0 -S501 5 0 0,OO 
5 1 -S511 6 0 0-00 

BDN-1 9 8 88,88 
5 2 C N0,75209-F2B-S521 3 0 0 00 
5 3 -S531 13 1 7 69 
54 4548 1 0 0 00 
55 -S558 14 0 0.00 
56, -S561 1 0 0,OO 
57 ICP-6891 -P2 20 7 351~00 
58 C.NO 75248-F2B-S11 9 0 0 00 
5 9 -S21 4 0 0" 00 
6 0 -S31 9 0 0 00 
6 1 -S41 10 0 0, 00 
6 2 -S51 1 0 0 00 
63 -S61 1 1  0 0.00 

BDN-1 2 2 100 00 
64 C.No.75248-F2B-S71 1 0 0 00 
6 5 -S81 5 0 0 00 
6 6 -S91 7 0 0"OO 
6 7 -S101 - - - 
68 -S11B - - - 
6 9 -S128 1 0 0,OO 
7 0 -S131 1 0 0 00 
7 1 -S148 1 0 0 00 
7 2 -S151 1 0 0 00 
73 -S161 21 0 0.00 
74 -S 171 16 0 0 00 

BDN-1 8 8 100,OO 
7 5 C.No, 75248-F2B-S188 2 0 0,OO 

contd 



C NO 75248-F2B-S198 
-S201 
-S211 
-5221  
-5238 
-5248 
-5250 
-5261 

BDN-1 
C NO 75248-F 2B-S27fl 

-5281 
- 5298 
- 5301 
-5311 
-S321 
-S338 
-5340 
-5351  
-S368 

BDN-I 
C NO 75248-F2B-5378 

-S381 
-S391 
- 5401  
-54 15 
-S42L 
-5430 
-S44@ 
- 5451  

BDN - ' 
C NO 75248-F B 5468 

I s 4 7 8  
- 5488 
-5498 
-S50@ 
-S5?5  
- S52@ 
- S 531  
-5548 
-5555 

BDN- 1 

'16 -S596 11 0 0 00 
'17. -5601 -- - ---- 

contd 



--- 
1 ------ 2 3 4 5 

8 C NO.  75248-F2B-S611 15 0 0.00 
$ 1 9  -S621 4 4 0 0,OO 
'20 -5631 9 0 0,OO 
(21  -S641 7 0 0 00 
122 -S651 2 1 0 0.00 

BDN-1 6 6 100.00 
i 23 C NO. 75248-F2B-S661 8 0 0.0'0 
124 -S671 9 0 0,OO 
125 -S68B) 23 0 0.00 
126. -S691 7 0 0,OO 
127 -S70B 13 0 0,OO 
128 -S7 11 5 0 0,OO 
129 -S721 5 0 0,OO 
130 -S731 12 0 0 00 
13 1 -S74fi 9 0 0 00 

BDN - 1 3 3 100,OO 
132 C.No.75248-F2B-S751 12 0 0,OO 
133 -S761 32 0 0 -00  
134 -S771 17 0 0.00 
135 -S78D 11 1 9.09 
136 -S791 13 0 0 00 
137 -S801 3 0 0 00 
138 -S81 1 5 0 0,OO 
139 -S821 6 0 0.00 
140 -S831 5 0 0.00 
141 ICP-689 1 -P2 3 2 2 0 62-50 

BON-1 4 4 l o o n  00 
142 ICP-3783-3-2OP1 2 0 0 00 
6 43 C NO 75443-F2B-Sll 6 0 0 "  00 
n 44 -s21 - - - 
'45 -s3fi 2 0 0 00 
146 -S41 - - - 
147 -S51 3 0 0 -00  
'48 -S61 17 0 0 -00  
'49 -S71 14 0 0 00 
150 -S8@ 15 0 0.00 
151 -S9@ 1 0 0.00 
52 -S101 6 0 0,OO 

153 -S1 1 1  1 0 0, 00 
BDN-1 4 4 100,OO 

' 54 C NO 75443-F2B-S121 17 0 0 00 
155 -S131 28 0 0 00 
5 6 -S141 1 0 0 -  00 

'57 -S151 2 0 0,OO 
58 - -- -S161 11 0 0,OO 

con t d  



'7 2 3 4 5 
--- 

_- ----- 
159 C NO 75443-F2B-S171 - - 
160 -5188 
1 6 !  -S 190 15 0 0 00 
162 -S20b 5 0 0 00 
163 -S21@ 1 0 0 00 

BDN-1 3 3 100 00 
164 C NO 75443-F2B-S22@ 12 0 0 00 
165. -S231 5 0 0 00 
166 - 524% 10 1 10 00 
161 -S258 - - 
168 -5260 2 0 0 00 
169 -S27L 8 0 0 00 
170 - S281 3 0 0 00 
1 7 1  - S291 6 0 0 00 
172 -5301 1 1  0 0 00 
'73 -53 1 9 12 0 0 00 

BDN- I 7 7 100 00 
174 C No 75443-F2B-53261 10 0 0 00 
175 -S331 6 0 0 00 
'76 -5341 15 I 6 66 
1 7 7  -5351 2 1 0 0 00 
178 -S361 2 3 0 0 00 
-79 -5379 23 0 0 00 
'80 -5386 6 0 0 00 
181 4 3 9 6  6 0 0 00 
182 -5401 32 0 0 00 

BDN- I 10 10 '00 00 
183. C NO 75443-F2B-S41@ 2 5 0 0 00 
184 -5421 2 2 0 0 00 
'85 -5431 12 0 0 00 
186 - 5448 6 0 0 00 
187 -5451 13 0 0 00 
188 -5466 6 0 0 00 
8 9  -S471 18 0 0 00 
9 0 - S481 5 0 0 00 

191 -5498 2 0 0 00 
192 - 5506 16 0 0 00 

BDN-I  2 2 100 00 
'93 C NO 75443-F 2B-S51B 8 0 0 00 
'94 - S 52@ 9 0 0 00 
195 - S531 20 0 0 00 
'96 -S541 1 1  0 0 00 
197 -5551 12 0 0 00 
198 - 5 561 5 0 0 00 
199, -S571 2 5 2 8 00 
200 -- - S 581 -- 5 0 0 00 -------- . ,  



1 2 3 4 5 

20 1 C NO, 75443-F2B-S591 8 0 0, 00 
202. -S601 12 0 0.00 
203 -S61@ 20 0 0,OO 

BDN- 1 16 16 100.00 
704. C m  NO. 75443-F2B-S621 2 1 0 0,OO 
205 -S631 2 0 0 0-00 
206 .. -S641 7 0 0,OO 
207 -S651 2 4 0 0 00 
2 08 -S66@ 28 0 0.00 
209 -S671 3 0 0, 00 
2 10 -S681 2 3 3 13.04 
21 1 -S691 2 1 0 0 00 
212 -S701 25 3 12 00 
213 -S711 7 0 0.00 

BDN- 1 16 16 100oOO 
214, C.No.75443-F,B-j;?$ 16 4 25 00 

217, -5758 10 0 0 a 00 
218. -5761 14 0 0 00 
219, -S771 6 1 16-66 
220. -S781 12 0 0 00 
221, -S798 3 1 33,33 
222. -S808 - - - 
223, -S8 1 fl 5 4 80 00 

BDN-1 3 3 100 00 
224, C. NO, 75443-F2B-S828 5 0 0 00 
225, -S836 7 0 0 00 
226- -5841 4 0 0 00 
227 -5858 4 0 0 00 
228, >a@ 15 0 0.00 
229. - 5878 12 1 6-66 
230, - 5880 2 0 0 00 
23 1 -S89C 4 0 0 00 
232, -S90Q, 12 0 0 00 
233, J 3 a I:, 6 0 0- 00 

BDN-1 5 5 100.00 
234. C.No. 75443-F2B-S928 13 2 15.38 
235, ICP-6891 -P2 20 16 80 00 
236, ICP-7035-45-27-S208P1 3 1 33.33 
237. C NO. 75229-F2B-Sl8 6 0 0-00 
238, -S21 8 0 0,OO 
239 a -S31 1 0 O*OO 
240. -S41 2 0 0.00 

con t d  



- -- ---------- 
1 - - 2 ----- 3 5 ---- -- - - . 

24 1 C NO 75229-F2B-558 4 0 0 00 
242 -S6@ 2 0 0 00 
243 -571 13 0 0 00 
244 - 581 2 0 0 00 
245 -S91 9 0 0 00 
24 6 -S l Od ' 7  0 0 00 

BDN- I 4 4 100 00 
247 C NO 75229-F2B-Sl 18 13 0 0 00 
248 -S12@ 8 3 37 50 
249 -51 31  1 0 0 00 
250 - s  141 9 o o ao 
25 1 -5; 51  9 0 0 00 
2 52 -5: 66 1 0 0 00 
253 - S 1 7 1  1 0 0 00 
254 -5186 3 0 0 00 
255 -S196 
256 -5201 8 0 0 00 

BDN - 1 2 2 '00 00 
257 C NO 75229-F B S21@ 6 0 0 00 
2 58 1 5 2 2 ~  2 0 0 00 
259 -5236 10 0 0 00 
260 -5241 4 0 0 00 
26 1 -5250 3 0 0 00 
262 -5260 13 4 30 76 
263 -S271 6 0 0 00 
264 -S281 15 I 6 66 
265 -S291 
266 -5306 2 4 0 0 00 

BDN - 1 8 8 100 00 
267 C NO 75229-F 2B-S31@ 12 0 0 00 
268 -S321 3 0 0 00 
269 -S33L 12 0 0 00 
2 70 -5346 9 0 0 00 
2 7 1  - 5351 19 0 0 00 
2 72 - 5368 9 0 0 00 
273 -S37@ 18 1 5 55 
274 -5386 12 0 0 00 
275 - 5391 18 0 0 00 
2 76 - 5401 5 0 0 00 

BDN-1 10 10 100 00 
277 C NO 75229-F2B-S4'8 6 0 0 00 
278 -5421 3 0 0 00 
279 -5438 I 0 0 00 
280 - -5441 

___I -__-  -_.------- 
13 4 30 76 ----- - . , 



1 2 3 4 5 

28 1 C. NO, 75229-F2B-S451 17 5 29,41 
282 -S46@ 11 0 0 00 
283. -S471 5 0 0,OO 
284 -S481 8 0 0.00 
285 -S491 12 0 0,OO 
286. -S501 14 0 0,OO 
287. -S511 16 0 0,OO 

BDN-1 8 8 100.00 
288. C"N0.75229-F2B-S521 5 0 0.00 
289 -S531 3 1 0 0 -00  
290 -S541 4 0 0,OO 
291, -S551 14 0 0 .00  
292. -S561 22 0 0.00 
293 -S571 2 1 0 0.00 
294. -S581 6 0 0 00 
295. -S591 23 0 0 00 
296. -S60@ 3 1 0 0 00 

BDN-1 6 6 100,OO 
397. C. NO. 75229-F2B-S611 2 2 0 0 00 
298. -S621 - - - 
299. -S631 12 0 0 00 
300. -S64@ 1 0 0 00 
301. -S651 10 0 0.00 
302. -S661 3 0 0.00 
303. -S671 15 0 0,OO 
304. -S681 19 0 0,OO 
305. -S691 3 0 O A O O  
306. -S701 6 0 0 -00  

BDN-1 1 1 100,OO 
307. C.No.75229-F2B-S711 7 0 0 00 
308, ICP-6929-P2 1 1 1 OO* 00 
309, ICP-6997-139-12-P1 21 0 0 00 
310. C .NO. 75268-F2B-Sl l 2 5 0 0.00 
311. -S21 26 0 0,OO 
312. -S31 5 0 0 00 
313. -S41 27 0 0,OO 
31 4. -S51 23 0 0,OO 
315, -S6D 23 0 0.00 
316, -S71 2 3 0 0,OO 

BDN-1 1 1 100,OO 
317. C. NO. 75268-F 2B-S88 15 0 0,OO 
318, -S91 19 0 0,OO 
319, -S101 19 0 0.00 
320. -S111 2 1 0 0,OO 
321, -S121 2 7 0 0.00 
322, -S131 16 0 0.00 
323, -S141 2 5 2 8,OO 

con t d  , 



_C_---------p 

2 
- -------- 

I _ _ - _ -  3 4 5 -------- 
324 C NO 75268-F2B-Sl5f l  2 3 0 0 00 
325 -5169 3 8 0 0 00 
326 -517@ ' 4  0 0 00 

BDN - I 2 2 2 2 100 00 
327 C NO 75268-F2B-5186 1 3  0 0 00 
328 -5198 2 2 0 0 00 
329 - 5208 ' 9  0 0 00 
330 -5216  2 3 1 4 34 
33 1 - 5226 2 1 0 0 00 
332 -523@ 7 0 0 00 
333 - 8 2 4 1  24  0 0 00 
334 -5256 2 0 0 0 00 
135 -5268 3 0 0 00 
336 - 5276  12 0 0 00 

BDN- I 3 3 ;OO 00 
33 7 C NO 75268-F2B-S28@ 14 0 0 00 
338 -5298 22 0 0 00 
339 - 5304 2 7 0 0 00 
340 -S316 4 25 00 
34 1 - 5.329 1 1  0 0 00 
342 - S336 2 1 0 0 00 
343 - S344 13 0 0 00 
344 -S358 2 0 0 00 
345 -S36@ 4 7 0 0 00 

BDN- I ' 9  17 89 47 
346 C No 75268 -F2B- j 376  3 8 0 0 00 
34 7 -S38Q, 13 0 0 00 
348 - S 39B 2 0 0 0 00 
349 -5408 2 0 2 10 00 
350 -3418 ' 9 I 5 26 
351 -5428  1 1  0 0 00 
352 -5439  28  0 0 00 
353 , 5446 2 5 0 0 00 
3 54 -5458 16 0 0 00 
355 - S46@ 2 2  2 9 09 

BDN - ' '8  18  '00 00 
356 C NO 75268-F2B-5478 40  0 0 00 
357 - 5486 3 7 0 0 00 
358 - 5496 4 9 0 0 00 
359 -5508 39 0 0 00 
360 -S518 24 0 0 00 
36 1 -552@ 3 6 3 8 33 
362 - S536 ' 2  0 0 00 
363 - 5 548 26 0 0 00 
364 -5556 ' 9  4 2 '  05 
36 5 -8560 ' 4  0 0 00 
- - - - I ~ _ _ _ _ _ _ _ _ _ ~ _ _ _ ~ - - - - - - _ - _ - _ . _ ~ - - - - - -  

c o n t d  



1 2 3 4 5 

366 C NO, 75268-F2B-S571 3 7 0 0,OO 
I- BDN - 1 16 16 100.00 
367. C. NO. 75268-F2B-S581 2 1 6 28.57 
368. -S591 18 0 0.00 
369. -S601 16 0 0.00 
370, -S611 2 3 0 0.00 
371, ICP-6929-P2 26 2 5 96-15 
372. ICP-3783-3-20-PI 1 0 0,OO 
373. C.NO 75463-F2B-S1 8 13 0 0 -00  
374 -S21 5 0 0.00 
375, -S31 10 2 20,OO 
376 -S41 11 1 9,09 

BDN-1 14 14 100-00 
377 C>NO. 75463-F2B-S58 2 8 2 7.14 
378. -S61 18 0 0.00 
379. -S71 5 0 O o  00 
380, -S81 8 0 0.00 
381. -S91 8 0 0.00 
382. -S 101 18 0 0,OO 
383. -S111 16 2 12.50 
384. -S121 3 1 0 0,OO 
385, -S131 2 0 0,OO 
386. -S141 27 0 0,OO 
387. -S151 2 2 0 0.00 

BDN-1 19 19 100.00 
388. C .  NO. 75463-F2B-S1 6 1  9 0 0.00 
389. -S 171 3 1 33,33 
390. -S181 5 0 0.00 
391. -S 1 91  8 0 0.00 
392. -S201 16 0 0,OO 
393. -S211 2 5 0 0"OO 
394, -S221 3 0 0 -00  
395. -S23@ 22 0 0.00 
396. -S241 5 0 0,OO 
397. -S251 8 0 0,OO 
398. -S261 9 0 0,OO 
399. -S278 3 0 0, 00 

BDN-1 10 10 100.00 
400. C.NO. 75463-F2B-S28B 3 0 0, 00 
401. -S291 3 0 0.00 
402. -S301 3 0 0,OO 
403. -S311 2 9 0 0,OO 
404, -S321 2 9 4 13.79 
405, -S338 8 0 0, 00 

con t d  , 



--- - 
1 2 3 4 5-- ---- - --- 

406. C NO 75463-F2B-S348 15 2 13 33 
40 7 -S3W 1 0 0 00 
408 -5361 3 0 0 00 
409 -S378 - - 

BDN-1 8 8 100 00 
41 0 C NO 75463-F2B-S388 11 0 0 00 
41 1 -5390 4 0 0 00 
41 2 -S400 - - 
41 3 -S4 11 2 0 0 00 
4 14, -5428 7 1 14 29 
4 ' 5  -S438 2 0 0 00 
416. - S441 1 1  0 0 00 
417 -5451 8 0 0 00 
418 -S468 12 0 0 00 
419 -S47@ 18 0 0 00 
420 -5481 18 0 0 00 

BDN - I 5 5 '00 00 
42 1 C NO 75463-F2B-5498 22 0 0 00 
422 -S501 11 0 0 00 
423 ICP-6929-P 17 17 '00 00 
424 LCP-7035-4g-27-PI 2 0 0 00 
425 C NO 75236-F2B-SI8 2 0 0 00 
426 -S26 5 0 0 00 
42 7 -S31 5 0 0 00 
428 -541 1 0 0 00 
429 -S 5L 3 0 0 00 
430 -566 1 1  0 0 00 
43 1 -578 1 0 0 00 

BDN-1 6 6 100 00 
432 C NO 75236-F B 588 4 0 0 00 
4-33 1591 6 0 0 00 
434 -5101 1 0 0 00 
43 5 -51  l a  - 
436 -5'26 5 0 0 00 
43 7 -5 ' 3 1  23 0 0 00 
438 -Sh46 5 0 0 00 
439 -31 58 - 
440 -5 16@ 2 0 0 00 
44' -S171 - - 
442 -5188 5 0 0 00 

BDN- I 13 13 '00 00 
443 C NO 75236-F2B-5196 5 0 0 00 
444 -S208 2 0 0 00 
445 - -5211 - - --- ------ 



1 2 3 4 5 

446. C.No. 75236-F2B-S221 - - - 
447. -S231 - - - 
448. -S241 - - - 
449, -S251 - - - 
450. -S261 2 0 0, 00 
451 -S271 3 0 0 h 00 
452. -S281 7 0 0,OO 

BDN-1 8 8 100,OO 
453, C.No.75236-F2B-S291 3 0 0,OO 
454, -S301 7 0 0-00 
455, -S311 8 0 0.00 
456. -S321 2 4 0 0 00 
457. -S331 3 2 0 0,OO 
458. -S341 16 0 0 00 
459. -S351 16 0 0,OO 
460. -S361 3 8 3 7,89 
461, -S371 2 7 0 0,OO 

BDN-1 17 17 100 00 
462. C.No.75236-F2B-S385 25 1 4 00 
463. -S391 1 0 0 00 
464. -S401 6 0 0, 00 
465, -S411 15 0 0.00 
466. -S421 7 0 0 00 
467. -S430 5 0 0 00 
468. -S441 3 0 0 00 
469 -S451 7 0 0,OO 
470, -S461 9 1 11,11 
47 1 -S471 9 1 11,11 

BDN-1 16 16 1OOn0O 
472, C,NO. 75236-F2B-S481 7 0 0 00 
473, -S491 2 0 0 00 
474. -S508 1 0 0 00 
475- -S511 1 0 0 00 
476, -S521 1 0 0.00 
477. -S531 2 0 0 00 
478, -S541 1 0 0,OO 
479- -S551 3 0 0 00 
480. -S561 2 0 0-00 
481. -S571 4 0 0.00 

BDN-1 12 12 100.00 
482. C a  NO. 75236-F2B-S581 3 0 0,OO 
483. -S598 1 0 0.00 
484. -S601 - - - 
485. -S611 3 0 0, 00 
486. -5621 - - - 
487, -S63B 5 0 0,OO 

con t d  



-7 
-- 

2 _---- ----- 3 4 -. 

488 C NO 75236-F2B-5641 
48 9 -S651 5 0 
490 -S668 1 0 

BDN- 1 5 5 
49' C NO 75236-F B S67b - 
492 L5681 6 0 
493 -5699 5 0 
494 -5708 1 0 
495 -5718 3 0 
496 -S728 6 1 
49 7 -S 731 - - 
498 -5741 I 0 
499 -5751 4 0 
500 -5 761 1 0 

BDN-1 6 6 
50' C NO 75236-F 2B-5771 4 0 
502 -5781 1 0 
503 -S 791 3 0 
504 - 5801 5 0 
505 -581 a 1 0 
506 -5828 - 
508 - S838 - 
509 -S84@ 3 0 
509 - 5851 2 0 
510 -S861 5 0 

BDN-1 7 7 
511 C NO 75236-F2B-5878 - - 
51 2 - 5886 1 0 
5 13 -S89@ 5 0 
51 4 - $901 - - 
515 -59 16 3 0 
51 6 -S92@ 2 0 
51 7 -5938 4 0 
5 18 -S948 .. 
519 -S951 3 0 
520 -5961 3 0 

BDN - I 3 3 
52 1 ICP-7183-P2 1 I 0 
522 LCP-6997-139-12-P' 6 0 
523 C NO 75275-F2B-2?8 7 0 
524 - S2L 23 1 

525 - S3@ 15 0 
52 6 -548 32 0 
52 7 -S51 9 0 
528 -S68 3 2 0 
529 -578 19 0 

BDN - I 
-1__ ------- ------- 10 10 100 00 ---------- 

c o n t d  



1 2 3 4 5 
530 Cc NO 75275-F2B-S81 20 0 0, OG 
531 -S91 1 1  0 0 00 
532, -S101 7 0 0 00 
533 -Sll1 1 0 0 00 
534 -51 21 14 0 0 00 
535 -S 138 34 0 0 00 
536 -S141 13 0 0 00 
537 -S 1 51 12 0 0 00 
538. -51 61 5 0 0 00 
539. -S171 17 0 0 00 

BDN-1 7 7 100 00 
540, C.N0,75275-F2B-S181 29 0 0.00 
54 1 -S191 2 2 0 0 00 
542, -S201 1 1  0 0 00 
543 -S21@ 4 0 0 00 
544 -S221 2 1 0 0 00 
54 5 -S23% 10 0 Oe0O 
54 6 -5241 6 0 0 00 
547 -S251 2 0 0 00 
548. -S261 13 0 0 00 
549 -S27@ 8 0 0 00 

BDN- 1 10 8 80 00 
550 C.No.75275-F2B-S281 3 0 0 00 
551 -S291 18 0 O h  00 
552 -S30B 3 0 0 00 
553 -S311 7 0 0 "  00 
5 54 -S321 9 0 0 00 
555 -S33@ 17 0 0 00 
556 -5341 4 0 0 00 
557 -S351 19 0 0 00 
558. -S36@ 2 0 0 00 
559, -S371 5 3 0 0 00 

BDN-1 12 1 1  91 66 
560 C.NO-75275-F2B-S381 10 0 0 00 
56 1 -S39@ 7 0 0 00 
562 -S40@ 2 1 0 0 00 
563 -S411 2 0 0 00 
564 -S421 10 0 0 00 
565, -S43% 5 0 0 00 
566 -S44181 10 0 0 00 
567. -S451 8 0 0 00 
568 -5461 12 0 0 00 
569 - -S47B 17 0 0 00 

BDN-1 12 12 100 00 
5 70 C"N0.75275-F2B-S481 7 0 0 00 

con td 



-- 
2 

---- 
1 3 4 5 ------- 

571 C NO 75275-F2B-S498 17 0 0 00 
572 - S 501 6 0 0 00 
573. -S51@ 23 0 0 00 
574 -S526 2 0 0 00 
575 -5531 16 0 0 00 
576 -S541 1 0 0 00 
577. -5551 - - 
578 -5561 7 0 0 00 
579 -S578 2 5 0 0 00 

BDN - 1 13 7 3 100 00 
58 0 C N0~75275-F2B-5588 19 0 0 00 
581, -5598 8 0 0 00 
582 -560@ 19 0 0 00 
58 3 -S616 10 0 0 00 
584 4 6 2 8  27 0 0 00 
58 5 -S63@ 2 1 0 0 00 
586 -9641 - 
58 7 -S658 6 0 0 00 
588, -S661 12 0 0 00 

BDN- 1 15 15 100 00 
58 9 C-NO 75275-F2B-S678 
590 ICP-7183-P2 - 
591, ICP-3783-3-20-PI 7 0 0 00 
592. C.NO 75470-F2B-Sib 1 0 0 00 
59 3 -52b 12 0 0 00 
594. -S31 6 0 0 00 
595 < -S4@ 2 0 0 00 
596 - 5% - 
59 7 - S66 1 0 0 00 
598. -576 5 0 0 00 
599 -58@ 14 0 0 00 

BDN-I 10 ' 0 # O O  00 
600 C NO 75470-F 2B->96 19 0 0 00 
601 -5106 9 0 0 00 
602 - jr 18  2 0 0 00 
603 -5'  2a 4 0 0 00 
604. -S?3@ 9 I ' I  l i  

605 -514fl 8 0 0 00 
606 -5151 38 0 0 00 
607 -51 6@ 2 1 ! 4 76 
608 -5 17@ 8 0 0 00 
609 -5 181 15 0 0 00 
6 ' 0  -S19B 28 1 3 57 
61 1 -520L 17 0 0 00 

BDN- 1 -- - -- - - - - 13 100 00 - 
. . L J  



1 2 3 4 5 
612. C.No.75470-F2B-S211 6 0 0.00 
61 3 -S221 1 1  0 0.00 
614, -5231 23 0 0 00 
61 5, -S241 27 1 3 70 
61 6 -S251 17 0 0- 00 
617, -S261 6 0 0 00 
61 8 -S271 8 0 0- 00 
61 9, -S281 5 0 0- 00 
620, -5291 4 0 0,OO 
62 1 -5308 2 0 0 00 
622- -531% 5 2 40 00 

BDN-1 10 10 100 00 
623, C ,NO. 75470-F2B-S321 3 0 0 00 
624, -S331 8 3 37-50 
625. -S34@ - - - 
62 6 -S35b 1 0 0 00 
627 -S368 3 0 0.00 
628 -5371 2 0 0 00 
629 -S38D 2 0 0 00 
630. -S391 2 0 0 00 
631. -S40fl 2 0 0 00 
632, -S4 11 1 0 0 00 

BDN- 1 10 10 100 00 
633 C NO 75470-F 2B-S421 - - - 
634. -5431 3 0 0 00 
63 5 -S441 20 0 0 00 
636. -S45@ 2 0 0 00 
637 -S46R 1 0 0 00 

644, -5531 5 0 0 00 
645, - S 541 - - - 
64 6 -5556 2 0 0 00 

BDN-1 12 12 100 00 
647, C .NO. 75470-F *B-S561 1 0 0 00 
648. -S571 6 0 0 00 
649 - -S581 9. 0 0 00 
650, -S59@ - - - 
651, - S60@ - - - 
652. -561 1 5 0 0 00 
653, ICP-7183-P2 15 7 46- 66 
654 ICP-6997-139-12-P1 1 1  0 0 00 
655 C,N0.75276-FIB-Sll 9 0 0 00 

con td 



" " 7  - -- - 
6 52 -541  9 

BDN- 1 2 
659 -, C NO 75276-F2B-S51 5 
660 -S61 16 
661 -571 16 
662 -588 20 
663 -598 6 
664 -5 1 OL 5 
665 -S119 7 
666 -5128 5 
667 -5131 13 
668 -S 141 7 

BDN- I 6 
669 C K O  75276-F2B-9151 15 
670 -S161 8 
67 1 -51 7 1  6 
672 -5189 5 
67 3 -S191 12 
674. -920b 18 
67 5 4 2 1  1 14 
676 -5229 2 4 
67 7 -S231 12 
678 -S241 8 

BDN- I 3 
67 9 CnNo 75276-F2B-S25b 29 
680 - 5261 15 
68 1 -S271 6 
68 2 -S281 - 
683 -529B 2 0 
684 -53Ofl 10 
685 - S 3 \ 1  3 
686 - S328 7 
687 -5338 9 
688, -5341 19 

BDN- I 8 
689, C NO 75276-F2B-S356 17 
690 -S366 18 
6 9 -S37@ 3 
692 - 5389 1 
693 -S399 3 2 
694 -S40@ 27 
695 -S41b 2 2 
696 -------- -- -5421 3 3 - 0 0 00 ------- 

c o n t d  



1 2 3 4 5 
697, C. NO( 75276-F2B-S431 14 0 0 00 
698. ICP-7186-P2 6 0 0,OO 
699, ICP-3783-3-2OP1 - - - 

BDN- 1 9 9 100,OO 
700 C,NO 75471-F2B-Sll 14 1 7 14 
701 -S21 6 0 0 00 
702. -S31 7 0 0 00 
703, -S41 7 0 0 00 
704. -S51 8 0 0 00 
705 -S61 - - - 
706, -S71 3 0 0 00 
707, -S8@ 7 0 0 00 
708. - S91 - - - 
709, -Slog 4 0 0 00 
710. -S1 I @  2 0 0 00 

BDN- 1 6 6 100 00 
711, C.No.75471-F2B-S121 1 1  0 0 00 
712. -S131 4 0 0,OO 
713. -S141 7 0 0 00 
714. -S151 5 0 0 00 
715* -S161 2 0 0 00 
716. -S171 2 3 0 0 00 
717 -5 181 8 0 0 00 
71 8 -S191 1 0 0- 00 
719 -S201 21 1 4 76 
720. -S211 5 0 0 00 
721 -S221 14 0 0.00 

BDN- 1 16 16 700 00 
722 C NO 75471 -FgB-S231 18 0 0 00 

725. -S261 14 0 0 00 
726 -S271 3 0 0 00 
727, -S288 5 0 0-00 
728 -5291 21 0 0 00 
729 -S301 10 0 0 00 
730. -S3 11 26 0 0.00 
731, -S321 15 0 0 00 

BDN-1 5 5 100 00 
732. CUNo 75471 -F2B-S33@ 9 0 0 00 
733- -S341 2 1 0 0 00 
734 * -S351 2 0 0 00 
735 -S361 5 0 0 00 
736. -S371 10 1 10 00 
737. - -5381 15 0 0,OO 

contd. 



--I 3 B-- 5 
- 

2 - -- -- - 
7 38 C NO 75471-F2B-S398 10 0 0 00 
7 39 -S401 3 1 33 33 
740 -5411 4 0 0 00 
74 1 -S428 1 0 0 00 
742 -543a 4 o o 00 
743 4 4 4 8  16 0 0 00 

BDN - I 9 9 100 00 
744 C NO 7547 1 -F 2B-S45b 8 O O 00 
74 5 -5468 2 0 0 00 
746 -S471 9 1 1 1  1 1  
747 -9481 2 0 0 00 
748 -5491 5 0 0 00 
749 -5509 - 
7 50 -551B 2 0 0 00 
7571 -S521 - - 
7 52 -S53@ 2 0 0 00 
7 53 4 5 4 1  18 0 0 00 
7 54 -5551 7 0 0 00 

BDN - 1 14 14 100 00 
7 55 C.NO 75471-F B S56b 1 0 0 00 
7 56 15578 17 0 0 00 
757 - 5 588 18 0 0 00 
7 58 -5599 6 0 0 00 
7 59 -5601  10 0 0 00 
760 ICP-7186-P2 13 7 -- 53 84  



APPEND1 X - X X I  X 

Resu l t s  o f  screening o f  Fq progenies of pigeonpea f rom 1977-78 
s t e r i l i t y  mosaic nursery  f o r  s t e r i l i t y  mosalc r es i s t ance  d u r i n g  1978-79 

S1. P a r t i c u l a r  No, o f  I n f e c t e d  Percent  
No. p l  an ts  p l a n t s  i n f e c t i o n  

1 2 3 4 5 

ICP-2624-P2-ST-1 
C .N0.74348-F3B-Sll 

-S2% 
-S3% 

BDN- 1 
C -  NO, 74348-F3B-S4B 

-S5D 
-S6 l  
-S7% 
-S81 
-S9% 
-S10% 
-S11% 
-S12% 
-S131 

BDN-1 
C .N0*74348-F3B-S141 

-S15% 
-S16% 
-S17% 
-S18% 
-S19D 
- S 20B 
-S21% 
-S221 
-S231 

BDN-1 
C, NO 74348-F3B-S24% 

-S251 
-S261 
-527% 
-S28B 
-S29% 
-S30% 
-S311 
-S32% 

BDN- 1 
. I  ---- C -NO 74348-FIB-S331 17 0 0,OO 

con t d  





1 2 3 4 5 

76? C NO- 74348-F3B-S751 15 3 20,OO 
77. -5761 14 0 0- 00 
78. -S771 3 0 0 00 
79, -S781 20 4 20 00 
80 -S791 15 0 0 00 
81, -S801 - - - 
82, -S811 27 0 0 00 

BDN- 1 12 12 100 00 
8 3 C NO 74348-F3B-S821 1 1  0 0.00 
84. -S835 3 0 0 00 
85. -S841 6 0 0 00 
86, -S851 7 1 14 28 
87. -S861 5 0 0.00 
88. -S871 4 0 0 00 
89. -S88@ 2 0 0 00 
90, -S89% 1 0 0 00 
91 -S908 7 0 0 00 
92, -S911 2 0 0 00 
9 3 -S921 1 1  0 0 00 

BDN- 1 6 6 100 00 
94. C NO-74348-F3B-S931 - - - 
95. -S941 2 0 Or 00 
96. -S951 3 0 0 00 
97. -S961 1 0 0 00 
98 -S971 14 0 0 00 
9 9 -S985 5 1 20.00 
100 , -S991 7 0 0 00 
101 -S1001 2 2 0 0 00 
102.. -S1011 2 0 0 00 
103 -S 1025 19 0 0 00 

BDN- 1 12 12 100 00 
104 C NO 74348-F3B-SlQ31 - - - 
105 -S1041 23 0 0 00 
106- -S1051 26 2 7 69 
107. -S 1061 21 0 0 00 
108 -5 1071 21 0 0 00 
109 -S1081 - - - 
110 -S 109% 10 2 20.00 
1 1  1 -S1101 1 1  0 0 00 
112 -S111 8 23 3 13.04 
113. -S1121 4 0 0 0 00 

BDN-1 12 12 100,OO 
114- C.No.74348-F,B-S1138 10 0 0 00 
115, ' -S1145 9 0 0- 00 

con td 



- 1 
-- 

2 3 4 5 ---- 
116 C - NO 74348-F3B-S1 15D 12 0 0.00 
117.. -S1161 6 0 0 00 
118, -51 171 10 0 0 00 
119 -S1181 2 0 0 0 00 
120 -S1191 17 0 0 00 
121 -51 201 2 0 0 00 
122. -51211 2 0 0 00 
123< -S 1 221 13 0 0 00 

BDN- 1 9 9 100.00 
124 C .  No, 74348-F 3B-Sl 231 8 0 0 00 
125. -S1241 1 0 0 00 
126. -S 1251 12 0 0 00 
i 27, -S 1268 7 1 14 28 
128 -S 1 271 2 0 0 00 
129 -S 1 28B 4 1 0 0 00 
130 -S 1291 4 0 0 00 
131 -5 1301 6 0 0 00 
132. -S1311 1 0 0 00 
133 -S 132B 12 0 0 00 

BDN- 1 3 3 100 00 
134 C NO 74348-F3B-51338 7 0 0 00 
135 -S13415) 5 0 0 00 
136 -S 135B 20 3 15 00 
137.. -51 368 15 0 0 00 
138 -S137D - 
139 -S 1381 14 0 0 00 
140 -S1391 - - 
; 4 1 -5 1408 11 0 0 00 
142 -51418 9 2 22 22 
143 -S 1426 19 6 31 57 

BDN- 1 1 1 100 00 
# 44 L NO 74348-F 3B-S 1431 13 1 7 69 
145 -S 1441 1 1  4 36 36 
146 -S 1456 25 0 0 00 
i 47 -S 1461 13 0 0 00 
148 -S 1471 14 0 0 00 
149- -S 148@ 2 7 0 0 00 
150, -S149B 16 0 0 00 
151, -5 150D 2 2 0 0 00 
152. -S151D 4 2 50 00 

BDN- 1 12 12 100 00 
153 C NO 743484 3B-S 152b 26 0 0 00 
154. -51 538 13 0 0 00 
155, ----- -S 1 541 -- 6 0 0 00 



------ 
1 ----------- 2 3 4 5 -- 

I 56 C NO 74348-F3B-51551 2 0 0 00 
5 7 -S1561 3 0 0 00 
58 -S1571 3 0 O 00 

159. -S1581 - - - 
160 -5 1591 1 0 0 00 
6 1 -S 160@ 8 0 0 00 

! 62 -51618 9 0 0 00 
BDN- 1 7 7 100 00 

'63. C NO 74348-F3B-5162L - - 
64 -S 1631 - - 

165 -5 1641 14 0 0 00 
166 -S 1 651 26 2 7 69 
s 67 -S 1 661 4 0 0 00 
168 -S 1678 2 0 0 00 
169 -S 1681 2 0 0 00 
170 -S 1691 13 0 0 00 
1 7 1  -S 1701 7 0 0 00 
172 1CP-7086-P - - 
173 1 ~ ~ - 7 0 3 5 - 4 g - 2 7 - ~ 2 1 ~ - ~ ~  - - 

BDN- I 2 2 100 00 
174 C NO 74321-F3B-S1@ - - - 
175- -S21 30 0 0 00 
176. -S31 18 0 0 00 
177 -S4@ 15 2 13 33 
178 -S51 7 0 0 00 
179 -S61 5 0 0 00 
180 -S71 12 2 16 66 
18 1 -S8@ 5 0 0 00 
' 82 -S91 15 1 6 66 
183 -S 101 9 0 0 00 
184 -51 111 15 1 6 66 
185. -5121 3 4 17 50 00 

BDN- I 18 18 100 00 
186 C NO 74321-F3B-S131 20 6 30 00 
187 -514L 34 0 0 00 
188, -91 51  13 0 0 00 
189 -S:61 2 6 1 3 84 
190 -5171 3 0 2 6 66 
'91 - S  181 9 0 0 00 
I92 -S191 10 0 0 00 
193 -S208 14 7 50 00 
194 -S211 4 0 0 00 
195 -5221 33 7 21-21 
1 96 -S23B 22 3 13 63 



--- 
I 

----- 
- 2 -- 3 4 5 -------- 
; 97 C, NO - 7432 1 -F 3B-S24@ 7 0 0 00 
198, -5251 1 0 0 00 
: 99 -5261 13 1 7 69 
200 - 5271 5 1 20 00 
20 1 -S28D 4 2 50 00 
202- -5291 1 0 0 00 
203 -S30L 5 1 20 00 
204 -.531@ 24 0 0 00 
205 -5321 2 0 0 00 
206 -S33fl 11 3 27 27 
207 - - 5 340 15 0 0 00 

BDN- 1 3 3 100 00 
208 C ?  NO 74321 -F3B-5356 18 2 1 1  1 1  
209 -5368 14 2 14  28 
210 -S371 13 0 0 00 
211 -5382 14 1 1  78 57 
212 -S391 22 I 4 54 
213 - 5401 4 1 25 00 
214" - j416  - 
21 5 -S421 12 0 0 00 
216 -5436 2 0 13 65 00 
217 -5441 11 3 27 27 

.I BDN- 1 15 15 100 00 
218, C NO 74321 -F3B-S458 3 1 33 33 
219 -5461 14 3 21 42 
220 -S471 1 0 0 00 
221 -S481 40 0 0 00 
222 - 5491 14 1 7 14 
223 -5500 6 0 0 00 
224 -5516 12 6 50 00 
22 5 -552fl 2 0 0 0 00 
226. -S53@ - 
227 -S54@ 5 0 0 00 
228. -5559 - 

BDN- I 10 i 0 '00 00 
229 C No 74321-i3B-S56L 18 9 50 00 
230 -S57@ 13 0 0 00 
23 1 -5581 17 5 29 41 
232 -S59@ 15 3 20 00 
233 -S60@ 8 2 25 00 
234 -56 1 1 1 0 0 00 
235 -SW 4 0 0 00 
236 -5631 13 0 0 00 
237 -S641 1 0 0 00 
238, -5651 3 1 33 33 

BDN- 1 - ---- ---- ---- - -- - - - - - - - - 
- - - & A  



! ------- 2 3 4 5 

2 39 C NO 74321-F3B-S661 1 1  0 0 00 
240 -5671 2 0 0.00 
24 1 -5681 - - - 
242 -5691 1 0 0, 00 
243 -S701 16 0 0 00 
244 -S7 1 1 - - 
245 -S721 3 0 0 0" 00 
246 -S7318) 2 3 1 4 34 
247 -5741 9 0 0 00 
248 -5751 - - - 
249 -S7 61 4 2 50 00 

BDN- 1 4 4 100 00 
2 50 C NO 74321-F3B-S771 6 0 0 00 
25 1 -S781 8 0 0 00 
252 -S791 5 0 0, 00 
253. - S801 8 0 0 00 
2 54 -5811 3 0 0 00 
255 -S821 1 0 0 00 
2 56 -S831 2 2 0 0 00 
257 -5841 1 0 0 00 
2 58 -S851 8 0 0 00 
259 -S861 6 0 0 00 
260 -5871 8 0 0.00 
26 1 -S881 - - - 
262 -5891 1 0 0.00 

BDN- 1 4 4 100 00 
263 C NO 74321-F3B-S90@ 5 0 0 00 
264 -S91b 18 17 94 > 44 
265 -5921 - - - 
266 -S9318) 4 0 0 00 
267 -59418) 7 0 0 00 
268 -9951 12 0 0,OO 
269 -996B 9 2 22" 22 
270. -5971 10 10 100 00 
27 1 -598N 3 0 0 00 
272 -5991 16 1 6 25 
273 -5 1001 25 2 8 00 
274. -51011 10 0 0 00 
27 5 -5 1021 23 7 30 43 

BDN- I 17 1 7 100 00 
276 C NO 74321 -F3B-S1 031 9 0 0 00 
277 -S 1041 7 2 28 57 
278 -51051 10 0 0 00 
279 -S 106@ 1 1  0 0 00 
280 -- -s1071 25 0 0,og 

contd 



-T---------- 2 ---3----- '5- 

281 C NO. 74321-F3B-S108Q 9 0 0 .00 
2 52 -5 109Q 6 1 16 66 
283 -Sl lOQ 8 0 0 00 
2 84 -S1118 2 0 0 00 
285 S1124 - - 
2 86 -51 134 10 1 10.00 

BDN-1 14 14 100 00 
287 C.NO 74321-F3B-S114Q 14 1 7 14 
288. -S1150 5 3 60 00 
289. -St 160 2 0 0 0 00 
290 -51 174 3 2 66 66 
291. -S118@ 8 0 0 00 
292 -51 199 4 0 0 00 
29 3. -S 1200 4 0 0 . 0 0  
294 -51210 1 0 0 00 
29 5 -S 122Q 13 0 0 00 
296 -S1239 18 0 0 00 
29 7 -51244 5 0 0 00 
298 -81 25Q 4 0 0.00 
299. -S 1260 10 0 0 00 

BDN- 1 16 16 100 00 
300. C.No. 74321-F3B-S1274 26 0 0 00 
30'. -S128Q 2 7 0 0 00 
30 2 -S 129Q 11 1 9 09 
303 -S130Q 9 0 0 00 
304 -S131Q 5 0 0 00 
305 -S 132Q 2 1 3 14 28 
306 -S1339 3 0 0 .00  
30 7 - S  1349 14 0 0 00 
308 -8 1 354 2 2 0 0 00 
30 9 S 1 369 2 2 0 0 00 
310 -51 374 4 4 2 3 52 27 
31 1 S 1 3864 2 0 0 00 

BDN- I 17 17 100.00 
31 2 C NO 74321-F3B-S1 399 29 8 27 58 
31 3 -5 1409 18 3 16 66 
31 4 -51410 20 6 30 00 
31 5 -S1429 12 0 0 00 
31 6 5 1438 - 
31 7 -51440 1 0 0 00 
31 8 -S 1459 - - - 
3'9 -S;46Q 3 0 0 00 
320 -S147@ 2 0 0 00 
32 1 -S 1489 6 0 0 00 
322 S 149Q 7 0 0 00 

BDN- 1 7 7 100 00 - _________-___ __--..---..- - 
con t d  



1 2 3 4 
-- 

- 5 - 
32 3 C. NO. 7432 1 -F3B-S1 500 3 0 0 00 
324 -S1510 5 0 0 00 
325. -S1529 - - - 
326 -S1539 1 0 0 00 
32 7 -S1548 1 0 0 00 
328. -S1550 1 1 100 00 
329. -S1569 2 1 50.00 
330. -S157P 5 0 0 00 
331 -S158P 4 0 0 00 
332 -5 1599 7 0 0.00 
333. -S1609 - - - 
334. -S161Q 15 3 20 00 

BDN-1 3 3 100.00 
335. C.No. 74321 -F3B-S1620 - - - 
336. -S163Q 8 1 12.50 
337 -S1649 2 0 0.00 
338 -S1659 2 6 2 7 69 
339. -S1660 7 0 0.00 
340. -S1679 12 5 41.66 
34 1 -S168Q 2 0 0 00 
342. -S169Q 13 6 46.15 
34 3 -S170Q 35 3 8.57 
344 -S1710 18 0 0.00 

BDN- 1 3 3 100 00 
345. C.No.74321-F3B-S1 72P 6 0 0.00 
346 -S1734 3 3 100 @ 



APPENDIX-XXX 

Resu i t j  o f  sc reen  1 ng of  L p r o g e n ~  es o f  p lgeonpea f rom .I 977 - 78 
---------a 

L t e ~ i I i t ~  m o s a ~ c  n u r s e r y  f o f  s t 6 1 1 t y  m&alc r e s ~ s t a n c e  dur ing  1978-79 - - - - - - - - 
- 
5 1 P a c t ~ c u l a r  No o f  l n f  ec t e d  Pe rcen t  
No_ - - - p l a n t s  ~ l d n r i - - -  ~ n f e c t  .on 

1 2 3 4 5 - -- -- - -- - - - -- - -- 

- 53@ 
- 548 

BDN- I 

13 - S 7 1  
; 4 - S88 
15- -S9@ 
16 -S101 
17 -S116 
18 -S12b 
19 -5 1 3 1  
20 -S14@ 

BDN - I 
2 : C NO 73076-F4B-S156 
2 2 -S168 
23 -S178 
24 -5188 
2 5 -5  191 
26 -5206 
27 - 52 11 
28 -5226 
2 9 - -.5236 

BDN- I 
3 0 C NO 73076-F4B-5?4W 
3 1 - 5258 
3 2 - b261 
3 3 - 527L 
3 4 - 5288 
3 i 
--I 

- ~ 2 9 8  _ _ _ _  -- 



7 2 3 4 5 - 
3 6 C.N0,73076-F4B-S301 6 0 0,OO 
37 -S311 7 1 14 28 
38. -S321 15 0 0 00 
39. -5331 2 7 1 3 70 
4 0 -S341 9 0 0 00 
41. -S351 17 13 76 a 47 

BDN-1 2 2 22 100 00 
4 2 C NO 73076-F4B-S361 16 5 31 25 
43 -S371 9 0 0 00 
44 -5381 17 6 35 29 
4 5 -S3918) 1 0 0 00 
46. -S401 19 0 0 00 
47 -S41 1 14 6 42 85 
48 .. -S421 18 4 22 22 
49 . -S431 4 0 0 00 
50. -S441 2 3 5 21 73 
5 1 -S451 7 0 0 00 

BDN-1 9 9 100 00 
52. C,N0.73076-FIB4461 9 0 0 00 
5 3 -S471 6 1 16 66 
54 -S481 9 9 100 00 
5 5 -S491 10 0 0 00 
5 6 -S501 15 1 6 66 
57. -5511 1 0 0 00 
58 -S521 7 0 0 00 
59 -S531 19 3 15 78 
6 0 -S541 16 0 0 00 
6 1 -S558 4 0 5 12 50 

BDN- I 2 2 22 100 00 
62 C NO 73076-F4B-S560 14 0 0 00 
6 3 -S571 1 0 0 00 
64, -S581 7 0 0 00 
65 -S591 7 0 0 00 
66 - -S60181 14 5 35 71 
6 7 -5611 2 2 0 0 00 
68. -S621 14 1 7 14 
69. -S631 1 0 0 00 
7 0 -S64181 6 0 0 00 
7 1 -S651 5 0 0 00 

BDN - 1 9 9 100 00 
7 2 C NO 73076-F4B-S661 16 1 6.25 
7 3 -5671 9 0 0 00 
74 -S68B 3 0 0 00 
7 5 -S69b 1 1  0 0,OO 
7 6 -S701 20 0 0 00 - 



7- 

1 2 - - 4 5 3 - - - -- - - 
7 7 C NO 73076-F4B-S711 20 0 0 00 
7 8 -5726 - - 
79, -5736 5 0 0 00 
80 - 5741 2 7 10 3 70 
8 1 -57% 1 1  0 0 00 

BDN-1 22 22 100 00 
8 2 C NO 73076-F4B-j766 5 0 0 00 
83 -b771 2 4 0 0 00 
84 -5781 2 3 4 17 39 
85 - 57 96 7 3 42 85 
8 6 -5801 4 8 6 12 50 
8 7 -S8 1 Q 7 0 0 00 
8 8 -S826 42 13 30 95 
8 9 - 583a 12 I 8 33 
90 -5841 2 0 0 00 
91. -585@ - - 

BDN- I 4 1 4 1 100 00 
9 2 C NO 73076-F B S86b 3 0 0 00 
9 3 15878, 13 2 15 38 
94 -588fi 12 0 0 00 
95 -S891 - - 
9 6 -3901 9 0 0 00 
97 -3916 3 0 0 00 
98 - 5921 27 8 29 62 
9 9 -S93a 4 1 25 00 

100 -5948 3 0 0 00 
I01 -S95@ 23 0 0 00 
102 - 596b I 0 0 00 
103 - j979 I1 0 0 00 

BDN- 1 10 10 100 00 
j04 C-NO 73076-f  4B->38Q 1 1  0 0 00 
0 5 - 5998 15 0 0 00 

106 - 5  009 3 33 33 
107 -> I016 12 3 25 00 
1 08 - >  0261 9 0 0 00 
i 09 - 5  038 2 1 0 0 00 
1 '0  -31041 5 0 0 00 
1 1 1 .  -51051 7 0 0 00 
112- -5 1068 20 0 0 00 
113 -5 107@ 1 I 0 0 00 
1'4 -5 1089 10 0 0 00 

BDN- 1 8 8 \ 0 0  00 
' 1 5  C -NO 73076-F4B-51096 12 0 0 00 
'16 -SllOR' 10 0 0 00 
l i 7  - - - S l l ' 1  20 0 ,ontS 0 00 



- 
1 ---- 2-- 3 4 5 

8 C NO 73076-F4B-S1 121  9 0 0 00 
~9 -S1131 3 1 33 33 

i 20.. -S1141 18 0 0 00 
121 -S1151 9 0 0 00 
22 -51 161 10 0 0 00 
23 -S1171 13 0 0 00 

124 -S1181 19 3 15 78 
BDN- I 11 11 100 00 

125 C,NO 73076-F4B-S1 198 7 1 14 28 
126 -5 1 201 6 1 16 66 
127 -51211 8 0 0 00 
128 -S 1221 3 0 0 00 
129 -5 123181 10 0 0 00 
130 4 1 2 4 1  22 0 0 00 
131 -S125181 8 0 0 00 
i 32 -51 26B 35 8 22 85 
133 -S127@ 3 0 0 00 
134 -S1281 10 9 90 00 
135 -S129@ 37 2 1 56 75 

BDN- 1 15 15 100 00 
' 36  C NO 73076-F4B-S1301 14 2 14 28 
3 7 -51311 3 2 0 0 00 

I38 -S1321B) 6 0 0 00 
i 39 -S 1331 2 1 0 0 00 
140 -5 1341 13 0 0 00 
i 4 1  -5 1351 37 0 0 00 
142 -S 1361 26 0 0 00 
b43 - 5 1 3 7 1  4 0 0 00 
8 44 -S 1 381 4 0 0 00 
'45 -5; 391 2 2 0 0 00 

BDN - I 17 17 100 00 
146 C NO 73076-F4B-5140a 24 1 4 16 
147 -51411 13 1 7 69 
148 - S  1421 2 5 1 4 00 
149 -5143B 3 0 0 00 
150 -S 1448 1 0 0 00 
151 .. -S 14% 4 0 0 00 
152 - S1461 12 0 0 00 
153 -5 1471 - - - 
154 -S1481 - - - 

BDN-1 47 47 100 00 
155 C NO 73076-F 4B-S1491 - - - 
56 -51 501 - - - 

157 -S151a 4 0 0 00 
1 58 -- -S 152d 3 1 2 6 45 

contd 



- _ _ - - -  - 
1 --- 2--- 

3 4-------I-- 5 -- 

159 C NO 73076-F4B-51 536 10 0 0 00 
160 -S154b 3 5 6 1 7  14 
161  -51 550 28 22 78 57 
'62 -S1568 - - 
163 -5 1570 - 
'64 -5'588 1 2 2 ' 6  66 
165 -5' 59L 1 1  0 0 00 

BDN- I 13 13 '00 00 
166 C NO 73076-F4B-51608 13 1 7 69 
6 7 - s i 6 :@ 9 0 0 00 

168 - i162@ 15 0 0 00 
169 -5  i 638 22 2 9 09 

7 0 -5164@ 12 0 0 00 
7 1 -5 1656 32 I1 34 37 

172 -51 66@ 12 I 8 33 
173 -5 167L 18 0 0 00 
174 -S168@ 10 0 0 00 

BDN- 1 15 15 '00 00 
175 C No 73076-F4B-51698 30 16 53 33 
'76 -51700 6 0 0 00 

7 7 -51718 10 0 0 00 
i 78 -51720 1 1  0 0 00 
179 -S173@ 1 1  0 0 00 
I 80 ->I748 42 0 0 00 
181 -51756 22 0 0 00 
I82 -51768 13 0 0 00 
183 ->I770 8 I 12 50 
'84 -5.1 780 8 I 12 50 

BDN- I 5 5 '00 00 
185 C No 730764 B 5'798 1 0 0 00 
36 : j180@ 4 0 0 00 
8 7 -5 81@ 3 0 0 00 
88 - 5  82Q 10 0 0 00 

3 89 ->183@ 
' 9 0  ->:84@ 12 1 8 33 
9 1 -S'850 8 0 0 00 

192 -5!866 13 i 7 69 
193 ' -S (876  7 4 57 4 
194 - S 1888 42 15 35 71 

BDN- 1 2 2 2 2 00 00 
195 i NO 73076-F B j1898 10 3 30 00 
96 :s;goa 20 3 15  00 



1 2 3 4 5 

20 C NO, 73076-F4B-S1 9 5 1  9 0 0 00 
202 -51 968 19 7 36 84 
203 -S1971 3 1 5 16 12 
204 -5 1 981  19 14 73 68 

BDN- I 17 17 100 00 
205 .. C NO 73076-F4B-S1 991  3 1 7 22 58 
206 -S2008 8 0 0 00 
207 -S2011 10 1 10nOO 
208. -S2028 6 0 0 -  00 
209 -52031 2 4 2 3 95 83 
210 -S2041 8 0 0 00 
21 1 -S2051 12 v 5 41 66 
2 12 -52061 16 0 0 00 
2 13 -S2071 1 0 0, 00 
214 -S2081 20 1 5 - 0 0  

BDN-1 14 1 4  100 00 
21 5 C ,NO 73076-F4B-S2098 - - - 
21 6 -S2101 11 0 0 00 
217. -S2111 - - - 
218 -S2 1 28 3 1 10 32,25 
2 19 -S2131 27 3 1 l U 1 1  
220 -52141 25 2 8 00 
22 1 -S2 15b - - - 
222 -521 6 1  3 0 0 00 
223. -S2171 3 4 5 14 70 
224 -S2 181 3 2 66 66 

BDN-1 26 26 100 00 
225 C NO 73076-F4B-S2 198 9 5 55 55 
226.. -S2201 3 7 0 0 00 
227 -S22 18 38 7 18 42 
228 -S222b 22 4 18 18 
229 -52238 3 0 0 00 
230 -S2241 - - - 
23 1 -S2251 20 7 35 00 
232 -S2266 8 5 62 50 
233 -52270 4 0 5 12 50 

BDN-1 16 16 100 00 
234 C NO 73076-F4B-S2286 2 6 1 3 84 
235 -52291 16 6 37 - 50 
236 -S2301 16 2 12 50 
237 -523 1 @ 13 3 23,07 
238 -S2321 1 0 0 - 0 0  
239 -52331 22 1 4 ,54  
240- -S2341 1 0 0.00 

con t d  



--I-- 2 3 --A 4 - - 3 -  - ---- 
24 1 C NO 73076-F4B-52358 9 5 55 55 
242 - S236b 15 5 33 33 
245 -5237a 38 2 5 26 
244 -S238@ 33 4 12 1 2  

BDN- 1 3 4 34 100 00 
245 C NO 73076-F4B-52398 6 6 7 ! O  60 
246. - 5240a 3 1 1 I 35 48 
247 -524 1 L 2 I 50 00 
248 -5242b 6 0 0 00 
249 - S2436 2 0 0 00 
250 -S2448 3 0 0 00 
25' - 52458 5 4 18 33 33 
252 - 52468 7 0 0 00 
253 -S2471 2 0 0 00 
254 -52488 7 4 57 14 

BDN - I 2 2 100 00 
255 C No 73076-F B 52498 16 I 6 25 
256 :52506 22 1 4 54 
257 - ~ 2 5 1 8  2 1 3 14 28 
258 -32528 12 0 0 00 
259 -S2536 6 0 0 00 
260 - S2548 10 0 0 00 
26 1 -52556 6 0 0 00 
262 - 52568 I 0 0 00 
263 -52571 3 I 33 33 
264 - 52588 26 0 0 00 
265 - 52596 1 0 0 00 

BDN- 1 23 23 100 00 
266 C NO 73076-f 4B - S260B 8 0 0 00 
267 -326 '1 2 0 3 15 00 
268 - 52628 2 0 0 00 
269 - j263eP 4 0 0 00 
2 7 0 -5264L 14 1 7 14 
27 1 ICP-4704-GW-3-*9 - 5 1 8  2 1 2 1 ' 00  00 
272 1CP-3783 2 0 0 00 
273 C No 73070-F4B- j 'b  33 2 6 06 
274 -528 16 0 0 00 



- 
1 - 2 3 4 5 

28 1 C NO 73070-F4B-S91 1 0 0.00 
282 - S l  Ob 8 0 0 - 0 0  
283 -S111 5 0 0 00 
284 -5121 3 5 0 0 00 
28 5 -S13b 7 1 14 28 
286 -514fl 2 0 0 0 00 
287 -5158 17 1 5.88 
288 -91 6B 16 0 0 00 

BDN-1 11 11 100 00 
289 C NO 73070-F4B-S17a 1 1  0 0 -00  
290 -S 181 19 0 0 00 
29 1 -S191 3 0 0 00 
292 -S201 29 0 0 00 
293 -S211 2 0 0 00 
294 -S221 8 0 0 00 
295 -S238 26 3 11 53 
296 -S248 9 2 22 22 
297 -S251 14 1 7 14 
2 98 -S261 6 0 0 00 
299 -5271 1 5  0 0 00 

BDN-1 15 15  100 00 
300 C No, 730704 4B-S28@ 1 0 0 00 
30 1 -S291 2 9 0 0 00 
302 -S301 - - - 
303 -S311 - - - 
304 -S321 - - - 
305 -S33D 9 3 33 33 
306 -S341 12 4 33 33 
307 -S351 2 0 0 00 
308 -S361 14 0 0 00 
309 -S376 9 5 55 55 
3 10 -S381 10 3 30 00 

BDN-1 9 9 100 00 
31 1 C NO 73070-F4B-S39b 6 1 16 66 
3 12 -S401 2 1 0 0 00 
313 -S41 b - - - 
314- -S421 2 1 2 1 100 00 
315, -5431 14 0 0 00 
316 -5448 10 1 10 00 
31 7 -S458 2 3 1 4 34 
318 -S461 2 6 1 3 84 
31 9 -S471 16 3 18 75 

BDN- I 3 3 100 00 
320 C No 73070-F4B19488 6 0 0 .OO 

-Gim 



- I -- ------ 2 - 3-- -------- 7 - 5 -  
32 1 C NO 73070-F4B-S49b 6 0 0 00 
322 -S501 3 0 0 00 
323 -551 b 19 0 0 00 
324 -S521 9 1 1 :  I1  
325 -S531 I I 0 0 00 
326 -S541 3 0 0 00 
327 -S55@ 9 0 0 00 
328 -556b 6 0 0 00 
329 -S578 I I 2 18 ' 8  

BDN-I 15 15 100 00 
330 C NO 73070-F4B-558b 13 0 0 00 
33' - 3591 5 0 0 00 
332 -5601 6 0 0 00 
333 -5611 46 22 47 82 
334 -5621 15 0 0 00 
335 - 5631 3 4 9 26 47 
336 - S641 2 7 2 7 40 
337 -S658 3 0 0 00 
3 38 - S661 17 2 76 

BDN- 1 23 2 3 100 00 
339 C NO 73070-F 4B-.S67@ 36 5 13 88 
340 -S68& 16 0 0 00 
34 1 -5691 8 0 0 00 
342 -S70@ 9 0 0 00 
343 -S7 1 k' 2 1 0 0 00 
344 -S721 13 0 0 00 
345 -5738 17 0 0 00 
346 -S74b - 
34 7 -5758 15 0 0 00 
348 -5768 12 0 0 00 
349 -S77B 2 0 3 15 00 

BDN - 1 14 1 1  7 5  57 
350 C NO 73070-F4B-5788 16 0 0 00 
35 1 -S796 5 0 0 00 
352 - S80@ 17 0 0 00 
353 -S816 
354 - 5821 3 0 0 00 
355 -583@ 1 7  0 0 00 
356 - 5841 19 0 0 00 
357 - 585b 2 i 0 0 00 
358 - S861 8 0 0 00 

BDN-1 10 8 80 00 
359 C NO 73070-F4B-S871 29 i 3 44 
360 - S88b 3 0 0 00 
361 -S898 8 0 0 00 
362 - ------- -S908 --- 1 0 0 00 --------- - 

r o n t d  



-- 
I --- 2 3 4 5 

'53 C NO 73070-F4B-S911 30 18 60 00 
364 -S92% 2 0 0 00 
365 -S931 6 1 16-66 
366 -S941 6 0 0 00 
367. -S951 16 0 0 00 
3 68 -S961 14 6 42 85 

BDN- 12 10 83 33 
369 C NO 73070-F4B-S978 10 2 20 00 
370 -5981 9 1 1 1  11 
37 1 -S991 2 9 10 34 48 
3 7 2 -S1001 5 1 20 00 
3 7 3  -S1011 7 5 71,42 
3 7 4 -s I 02a 2 o o 00 
375. -51036 2 7 0 0 00 
376 -S  104151 5 0 0 00 
377 -S1051 4 0 0 00 
378 -51 061 7 0 0 00 
379 -S1071 3 0 0 00 
380 -S1081 19 0 0 00 

BDN- 1 26 26 100-00 
38 1 C NO 73070-F4B-S1091 - - - 
382 -S1101 7 0 0.00 
383 -51 1 1 1  14 1 7 14 
384 -S1121 14 2 14 28 
38 5 -S1131 18 0 0 00 
386 -S1141 18 1 5 55 
387 -51 151 17 10 58,82 
3 88 -S1161 15 0 0 00 
389 -S1171 6 0 0 00 
290 -S118% 33 0 0 00 

BDN- I 12 12 100 00 
39 1 C NO 73070-F4B-Sl194 19 1 5 26 
392 - S  1206 13 0 0,OO 
393 -S1211 25 0 0 00 
394 -S 1220 26 0 0 00 
395 -5 1231 18 0 0,OO 
396 -51 24@ 15 I 6 66 
197-  -5 1 251 12 0 0 00 
398. -5  1261 12 0 0,OO 
399 -S127b 14 0 0 00 
400 -51 28a 2 6 2 7 69 

BDN- 1 12 10 83 33 
40' C NO 73070-F4B-51 291 7 0 0 00 
402 -S1301 2 0 0 0,OO 
403 -S1311 2 7 6 22 , 22 
4 0 t  -- -51321 - 4 6 20 43 47 

contd 



-- --- 
2 

---------- 
I ----- - 3 ---- 4 5 ------ 

405 C NO 73070-F4B-51338 53 8 ; 5  09 
406 -51340 - 
407 -S  1350 - - 
4 08 -51368 2 7 0 0 00 
409 -51371  7 0 0 00 
4 ' 0  - 5  138@ 
41 " - 5  139@ 2 0 0 00 
4 i 2 - 5' 40@ 7 I 14 28 

BDN- 1 8 8 100 00 
413 C NO 73070-F 46 -S14 \@ 8 0 0 00 
414 ->1428 
415 -5:43e 2 o o 00 
416 - S 1448 
4 ' 7  - 5 i 4 5 @  
4 ' 8  -5 '46~3 3 0 0 00 
419 - 5  147@ 8 0 0 00 
4 20 - S 1488 - - 
42 - 5 i 4 9 L  - 
422 -S150@ 19 4 21 05 

BDN- I 18 18 100 00 
423 C NO 73070-F4B-j151f i  
424 -51 52@ - 
425 -S153@ 5 0 0 00 
426 -S1548 18 2 1 1  1 1  
427 -S 155@ 5 0 0 00 
428 - 5 ' 5 6 1  14 0 0 00 
429 - 5  57L 6 0 0 00 
430 -51581 ' 6 1 6 2 5  
43 1 -5 ,591 ' 0 1 0 00 
43 2 - 5 60L 
433 - > "  @ o o 00 

BDN- 16 ' 6  ' 0 0  00 
434 C NCI 73070-14B-5 62@ 18 I 5 55  
43 5 -51638 4 :  7 1 7  00 
436 - i 1 6 4 @  3 0 0 00 
43 7 - 5  658 2 0 0 00 
438 -3 66Q ' 5  0 0 00 
439 - 3  !67@ 15 5 33 33 
440 - 5;  686 
441 ->169& 4 1 25 00 
442 - 3 :  70g i 0 2 20 00 
443 ->171@ 2 0 0 00 
444 - 5  1728 5 2 40 00 
445 - 5 , 7 3 6  19 : 4 73 68 

BDN- 1 22 2 2 100 00 _ _ _ _ _ _ - _ _ _ _ _ _ _ _ l _ _ _ - _ _ _ _ - ~ - - - - - - - - - - - - -  --- 
contd-  



C NO 73070-F4B-S174D 
-51751 
-51 7618) 
-S1771 
-S1781 
-51 79@ 
-5 1801 
-91811 
-51 828 
-S1838 

BDN-1 
C -  NO 73070-F4B-818418) 

-S185D 
-SIB61 
4 1 8 7 1  
-S1881 
-51 891 
-S190D 
-S191D 
-S192P 
-81 9318) 
-S 1948 

BDN- 1 
C N0.73070-FqB-S1958 

-S196181 
-S197b 
-81 981 
-51 991 
-52001 
-S2011 
-S2026 
-52031 
-52041 
-52051 

BDN- I 
C c  NO. 73070-F4B-S206B 

-S207b 
-52081 
-52091 
-52 101 
-S2111 
-S2 121 
-S2 13D 
-5214gl 
-S2 158 

BDN- 1 100 > 00 
contd . 



- -- 

I ------ 2 

488 C N O  73070-F4B-S2 16b 
489 -52 17@ 
c.9C -52188 
49 1 -S219@ 
492 -52206 
493 -S2216 
494 -52228 
495 -52238 
496 -5224b 
49 7 -5225b 

BDN - 1 
498 C NO 73070-1 4B-S2261 
499 -S2271 
500 -52286 
50 1 - S2291 
502 - 52308 
503 -5231L3 
504 -52326 
505 -52330 
506 - 52348 
507 -52356 
508 -S2361 

BDN- I 
509 C NO 73070-F4B-S237EJ 
510 - S2381 
51 1 -S239EJ 
512 -52406 
513 -S2418 
514 - 52428 
5 :s  -52436 
5 ' 6  - 52448 
5 ' - ~ 2 4 5 @  
5 8 - 5246@ 
519 - 52478 

BDN - I 
520 C NO 73070-F4B-52486 
521 -S249L 
522 -52501 
523 -S25 ' 6  
524 -52521 
525 -52536' 
526 - 52548 
527 -52556 
528 -52561 
529 -5257@ 

BDN- 1 





- - -- - - - -- -- - - - 
1 

-- 
2 - - - - - 3 4 5 -------------------- 

57' C NO 73070-F4B-S2998 20 0 0 00 
572 - 53006 10 0 0 00 

BDN- 1 15 15 '00 00 
573 C NO 73070-F 4B-53011 1 0 0 00 
574 -S3028 2 1 50 00 
575 - S303@ 10 0 0 00 
576 -S304@ 7 0 0 00 
57 7 - 53051 7 1 ' 4  28 
578 -S3068 
57 9 -53071 6 0 0 00 
580 - 53086 6 0 0 00 
58 1 -S3091 2 0 0 00 
582 - s3 i  oa 
583 -531 11 - - 
584 4 3  1 28 - 
585 -53 138 5 0 0 00 
586 -531 48 1 1  0 0 00 

BDN-1 4 3 75 00 
587 C NO 73070-F4B-S31 58 7 5 71 42 
588 -S3 166 15 0 0 00 
589 -S3 178 9 0 0 00 
590 -53181 7 0 0 00 
59 1 -S3 196 15 0 0 00 
592 43208  7 1 14 28 
593 -532 16 13 2 ' 5  38 
594 - 53226 1 0 0 00 
595 - 13236 
596 - ,3248 
597 - 33258 - 

BDN - I I 1 100 00 
598 C NO 73070-F4B-S3268 
599 -53276 2 0 0 00 
600 - S3288 3 0 0 00 
60 1 -53291 3 0 0 00 
602 -53306 ' 2  0 0 00 
603 -53311 
604 -S3126 
605 - 53336 
606 -53340 

BDN- I 3 3 100 00 
607 C NO 73070-F4B-5335@ - 
6 08 -53368 6 I 16 66 
609 -S3376 - 
6 . 0  - 53388 6 2 33 33 ---------------------------- 

c o o t d  



1 2 3 4 5 

61 I .  C No. 7 3 0 7 0 - ~ ~ ~ - ~ 3 3 9 i  3 0 0,OO 
6 i 2 -S340Q 7 1 14 28 
613, -S341D 19 0 0 00 
614. -53421 2 0 O *  00 
615, -S3431 12 5 41 66 
616.. -53441 - - - 

BDN - 1 6 6 100 00 
617 -53451 3 0 0 - 0 0  
618 -S3461 10 0 0 00 
61 9 -S3471 - - 
620 -S3481 9 1 11 11 
62 1 -S3491 7 5 71 42 
622, -S3501 4 0 0,OO 
623 -S3518 5 0 0,OO 
624 -S3521 13 0 0 -  00 
625. -S3531 10 0 0 00 
626, -S3541 7 0 0 00 
627 -S355@ 4 3 75.00 

BDN-1 7 7 100 00 
628. C "NO 73070-F4B-S35618) 2 0 0 00 
629. -S35718) 4 0 0 00 
630 -S3581 7 2 28 57 
631, -S3591 7 2 28 57 
63 2 -S3601 5 3 60 00 
633 + -S36 118) 6 0 0 00 
634, -S362D 3 0 0 00 
63!jn -S3631 7 0 0 00 
636. -S3641 5 0 0 00 
637 -S3651 2 0 0 00 
638 -S366P 10 2 20 00 
639 -S3671 2 0 O ?  00 

BDN- 1 8 8 100 00 
640, C,N0.73070-F4B-S3681 9 0 0 00 
64 1 -S3691 7 0 0 00 
642 -S3701 2 1 4 19 04 
643 -S3711 7 2 28,57 
64 4 -53721 15 8 53 33 
645. -S373@ 3 0 0 00 
646 -S374@ 4 0 0,OO 
647, -S375B 3 0 0,OO 
648. -53768 13 0 0 00 
649 -S377@ 3 8 24 63 15 
650 -S3781 12 0 0 00 

BDN- 1 9 8 88,88 



- - - -- - - - 
2 

- -- - - -- - 
? ---- ------ -- 3 4 5 --- 

65' C NO 73070-F4B-$3794 2 1 0 0 00 
652 -S380@ 2 6 I 3 84 
653 -S381@ 34 I 2 94 
654 - 53829 19 0 0 00 
655 - 53830 18 0 0 00 
656 - $3841 18 4 22 22 
657 43856 3 7 0 0 00 
658 - 538 61 16 1 6 25 
659 -53871 13 1 7 69 
660 -S3881 2 7 I 3 70 

BDN- I 7 7 100 00 
66 1 C N0~73070-F4B-S389@ 2 0 0 00 
662 -53901 26 0 0 00 
663 -S39 18 5 0 0 00 
664 -S3929 2 0 0 0 00 
665 -S3931 2 6 0 0 00 
666 ICP-6997-137-16Bf-PI 1 0 0 00 
667 C NO 74240-F4B-S1@ 
668 -S21 - 
669 -S3B - 

BDN-I 8 8 100 00 
67 0 C NO 74240-F4B-S41 5 3 60 00 
67 1 - 951 - 
67 2 - 566 3 0 0 00 
673 -579 9 2 22 22 
674 - 581 
675 -59B 6 0 0 00 
676 -5108 10 0 0 00 
677 -51 11 6 2 33 33 
678 4121 8 0 0 00 
679 -S131 2 0 0 00 

BDN - I 8 8 00 00 
680 C NO 74240-F4B-5146 2 0 0 00 
68 w -2 5b 18 0 0 00 
682 -516ffi i 2 1 8 33 
683 -St78 14 0 0 00 
684 -S18@ 4 0 0 00 
685 -5191 8 3 37 50 
686 -.520@ 8 0 0 00 
68 1 -52'1 4 0 0 00 
688 -5221 3 2 0 0 00 

BDN-1 i 3 i3 00 00 
689 C NO 74240-F 4B-j238 8 0 0 00 
690 - 5241 5 0 0 00 
69 1 -525@ 6 0 0 00 __- - - - -  ____  ____-- -------- 

ton td  



-T 2 3 4 5 --- 
69 2 C NO 74240-F4B-S268 18 5 27 77 
693. -S27% 2 0 0 00 
694 -528181 1 0 0 - 0 0  
69 5 -5291 7 1 14 28 
696 -S301 7 3 42,85 
697. -S311 3 2 66 66 
698 -S321 - - - 
699 -5331 9 0 0 00 
700 - -S348 2 0 0,OO 

BDN- 1 4 4 I 0 0  00 
70, C NO 74240-F4B-5348 5 0 0,OO 
702 -535181 9 3 33 33 
703 -5361 1 1  0 0 00 
704 -S371 12 1 8.33 
705 -S381 4 1 25- 00 
706 -5391 23 2 8 69 
707 -S401 4 0 0 "  00 
7 08 -S4 la 7 2 28 57 
709. -5421 35 0 0 00 
7 10. -S431 6 0 0 00 

r r  BDN- I 6 6 100 00 
711 C NO 74240-F4B-5441 7 1 14 28 
W u ?  -S451 3 0 0 00 
7 : 3  -5461 2 9 0 0 00 
714. -S478 - - - 
7 r.5 -s481 1 o o 00 
716. -S49b 19 0 0 00 
7 17 -S50@ 10 0 0 00 
718.. -551B 18 3 16 66 
7 19 -5521 4 0 O n O O  
720 -5538 10 1 10 00 

-5541 17 10 58-82 
72 '  BDN-I 10 10 100 00 
722 C NO 74240-F4B-5551 9 2 22 22 
7 23 -S561 3 1 33- 33 
724 -S571 13 5 38 46 
725 -5581 8 1 12 50 
7 26 -5591 10 2 20 00 
7 27 -5601 16 0 0 00 
728, -S61@ 7 0 0 00 
7 29 -5621 2 0 0 00 
730 -5631 - - 
73 1 -S641 - - - 
- .  BDN- 1 7 7 1 0 0 ~ 0 0  

732 C, NO 74240-FdB-S65B 15 2 13,33 
733 -S661 6 1 16 66 



--1--- 2 4 5 
------- 

------ 3 
7 34 C NO 74240-F4B-5671 29 0 0 00 
735 -5688 8 1 12 50 
??ti -5691 9 2 22 22 
737 -5701 15 2 ' 3  33 
7 38 -57 11 2 0 0 00 
739 -5721 - - 
740 -S731 4 0 0 00 
74 1 -5741 15 0 0 00 

BDN- 1 5 5 100 00 
742 C NO 74240-F B 5758 15 3 20 00 
7 43 15761 3 0 0 00 
7 44 -5 7 71 15 0 0 00 
745 -S781 - - 
746 -5791 5 0 0 00 
747 - 5801 5 0 0 00 
7 48 -S81@ 6 0 0 00 
749 -5821 16 3 18 75 
750. -5831 2 0 0 00 
75' -St341 3 0 0 00 

BDN- I - - 
752 C NO 74240-F4B-S851 2 0 0 00 
753. -S861 7 I 14 28 
7 54 -S871 3 3 100 00 
755 -S888 6 0 0 00 
756 -S89B 4 0 0 00 
757 -S901 - - 
7 58 -S9 11 8 0 0 00 
7 59 -3928 7 0 0 00 
760 -5936 - - 
76 I - 5948 2 1 50 00 

BDN- 1 5 4 80 00 
'52 L NO 74240-F B S958 1 '  I 9 09 
7 63 1 5 9 6 ~  ! 0 0 00 
164 - 5978 1 4  2 14 28 
765 - S98@ 10 0 0 00 
7 66 -S99L 5 2 40 00 
767 -S 1008 13 3 23 07 
768, -51018 13 1 7 69 
7 69 -51021 2 1 3 ' 4  28 
770 - 5  1036 15 2 13 33 
7 7 -SiO4d 4 1 25 00 
7 7 2 -S 1058 - - 

BDN-1 3 3 '00 00 
7 7 3 C No 742404 B 5 1066 17 3 17 64 
7 74 :5107@ 3 0 0 00 
775 -5 i081  5 5 \ O O  00 



1 2 3 4 5 ----- 
776 C NO 74240-F4B-S 1091 - - - 
777. -S1101 1 0 0,OO 
778 - -S1111 16 0 0 00 
779 -S1121 2 0 0 00 
780. -S1131 5 4 80 00 
78 I -51 1418 1 3  a 61 53 
782 - -51 151 - - 

BDN- 1 2 2 100 00 
78 3 C NO 74240-F4B-S1 161 2 0 0 00 
784 -51 171 2 0 0 00 
78 5 -51 18@ - - 
786 -S1191 - - - 
78 7 -5  120151 - - - 
788 -$ I211  - - 
789 - S  1221 6 2 33 33 
790, -S12318r 5 2 40 00 
791 -S1241 - - - 
792 - S  1255 4 0 0 00 

BDN- I 5 5 100 00 
793 C NO 74240-F4B-51261 2 4 0 0 00 
7 94 -9 1271 16 2 12 50 
795 -5  1281 - - - 
796 -51 291 1 I 100 00 
797 - S  1301 7 1 14 28 
798 -S1310 28 1 5  53 57 
799 -S1321 12 1 8 33 
800 - S  1331 - - - 
a0 1 -s1341 20 o o 00 
802 -S 1351 30 2 6 66 
803 -S1361 7 0 0 00 

BDN- I 10 10 100 00 
804 C 74240-F4B-51375 4 0 0 00 
805 -5138@ 1 1  3 27 27 
806 -51 391 10 0 0 00 
807 -52401 6 2 33 33 
8 08 -51418 14 9 64 28 
809 -S142@ 9 0 0 00 
810 -S 1438 9 0 0 Go -- - - ---- - - - -- -- - - -- - 

contd 



---- 
f 2 

-- 
__--- 3 4 5 ----- 
811 C NO 74240-F4B-S1 441 5 - 0 0 00 
S l ?  -S 1451 2 0 0 00 

BDN- I 13 13 100 00 
813 C-NO 74240-F B S1461 19 0 0 00 
8 ' 4  151471 6 1 16 66 
81 5 -5 1481 10 1 10 00 
816- -9 1498 9 0 0 00 
81 7 -5 1 501 4 1 25 00 
8 18. -51511 4 0 0 00 
819. -51 521 
820 -S153L - - 
82 1 -S154b 7 0 0 00 
822 -S 155L - - 

BDN-1 15 15 100 00 
823 C N0~74240-F4B-51561 10 1 10 00 
824 -9 1 576 9 4 44 44 
825 -5 '586  2 0 0 0 00 
826 -51591 15 4 26 66 
827 -51 601 4 0 0 00 
828 -S161b 4 0 0 00 
829 -S1621 8 I 12 50 
830 -51631 2 0 0 00 
83 1 -S 1648 - - - 
832 - 51 651 2 0 0 00 

BDN- I - 
833 C NO 74240-F4B-S1 661  - - 
834 -5  1676 - 
835 -51 686 6 1 16 66 
836 - 5 i 6 9 8  2 0 0 00 
837 -5  170B 1 0 0 00 
838 - S ' 7 ; @  10 3 30 00 
83 9 -5172L 6 0 0 00 
840 -5 173% : I 0 0 00 
84 1 -5 1746 3 0 0 00 
84 2 -51 751 26 0 0 00 

BDN- 1 6 6 00 00 
843 CnNo 74240-F 4B-S1 76% 1 0 0 00 
844 .. -9177fi 6 0 0 00 
845 -S 1781 6 0 0 00 
84 6 -51796 10 1 10 00 
84 7 -51801 - 
848 -3 i816 - 
849 -S1826 1 0 0 00 
850 -3183fi - - 
-II____________ ---- - - - - - -  - -  

con td  





APPENDIX- Y X X !  

Results o f  screening o f  advanced selected germplasm and 
b reed ing  m a t e r 1 3 ' s  for  ~ t e r l l ~ t y  mosa ic  resistance --- 

- dur 1 ng 1978- 7 9  - 

51 Par t l c u l a r  To ta l  Infected P e c r ~ n t  

N o .  p l a n t s  p l a n t s  ~ n f e c  - 
- - t ' o n  - --A - - - 
1 2 3 4 5 

1 lCP.7249-1-7-S1 V I N D T - B O  
2 -52 V I  NDT-BQ 
3 -53 V I  NDT-BQ 
4 -S4 V i  NDT-B@ 
5 -S5 V I  PDT B6 
6 -56  V 1  NDT-BO 
7 -S7 V1 NDT-BQ 

BDN-1 
8 -58 V I  NDT-BO 
9 .  -S9 V I  N D T - 6 8  

' 0  - S 1 0  V 1  NDT BQ 
1 1  -S11 V I  NDT-BO 

BDN . '  
1 2 .  
13 
14 
15 
1 6  
? 7 I C P - 5 1 5 7 -  1 
!8 

-513 V 1  NDT-BO 
-S14 V I  NDT-BO 
-S17 V 1  NDT-BQ 
-518 V I  NDT-BQ 
-519 V I  NDT-BO 

S2 V I  NDT-BQ 
.S3 V I  NDT-BQ 

BDN- I 
'9 - S 4  V1 N D T - B O  
2 0 .  -55 V I  NDT BQ 
2 1 - 5 6  V i  NDT-BQ 
2 2  - 5 7  V I  NDT-BO 
2 3 -58 V I  NDT-BO 

BDN 1 
2 4 -S9 V 1  NDT BQ 
2 5 -S10 V I  NDT-BO 
2 6 - S I '  V I  NDT-BQ 
2 7 -S12 V I  NDT-BQ 



I C P - 6 4 9 1 - 1 - S 1  V I  NDT-BO 
-S2 V I  NDT-BP 

BDN-1 
- S 2  V I  NDT-BP 
- S 3  V I  NDT-BO 
-S4 V I  NDT-BO 
- S 5  V t  NDT-BO 
-S6 V I  NDT-BQ 

BDN-1 
- S 7  V I  NDT-BO 
- S 8  V I  NDT-BO 
- S 9  V1 NDT-BO 
- S 1 0  V I  NDT-BP 
-S11 V I  NDT-BP 

BDN- I 
- S 1 2  V I  NDT-BP 
- 5 1  3 V I  NDT-BO 
- S 1 4  V1 NDT-BP 
- S 1 5  VT NDT-BP 
- S 1 6  V I  NOT-BB 

BDN-1 
I C P - 6 5 5 9 - 1 - S 1  V I  NDT-BQ , 

-S2  V 1  NDT-BO ' 
= S 3  V1 NDT-BO 
-55 VJ NDT-BO 
- 5 1 2  V T  NDT-BO 
- S 1 3  V l  NDT-BO 
- S 1 4  V I  NDT-BO 

B D N - I  
- S 1 5  V1 N D T - B P  
- S 1 6  V t  NDT-BO 
- 5 1 7  V I  NDT-BP 
- S 1 8  V I  N D T - B B  

7 4 0 4 1  1 1 - 4 - 5 1  V I  NDT-BO ( F 5 )  

BDN-1 
- S 2  V 1  NDT-BO 
- 5 3  VJ NDT-BO 
-S4 V I  NDT-B4 
-S5  V I  NDT-BO 

Contd. 

388 



BDN-1 
6 2 -S7 V 1  NDr-BO 
6 3 -S8 V I  NDT-BQ 
64 -S9 V I  NDT-B@ 
6 5 -510 NDT-B@ 
66. S l  1 NDT-BO 

BDN 1 
6 7 -512 NOT-BQ 
6 8 - S 1 3  NOT BQ 
69 5 '4  NDT-BO 
'0 -51 5 NDT-BO 
7 1 -S16 NOT-BQ 

BDN- 1 
S17 NDT-BQ 

-518 NDTBO 
-S19 NDr-8Q 
-S20 NDT-BG 

BDN-1 
73047.24-8-2-1 -S7 I V  DT-B4 f F8) 

-53 I V  DT BQ 
-S4 I V DT -54 
-55 I V  DT BQ 

73047-24-1-5-3-51 V DT-BO 

-- - -- - 

Contd 



7 3 0 4 7 - 2 4 -  1 - 5 -4 -S2  V DT.-BQ 
-S3 V DT-BO 
-S4 V DT-B4 
-S5 V DT-BB 

BDN-1 
-S6 V DT-BQ 
- S 7  V DT-BO 
- S 8  V DT-B4 , 

-S9  V DT-BB 
-S10  V DT-BP 

BDN- 1 
7 3 0 4 7 - 2 4 - 8 - 2 - 1  -Sl I V  NDT-BO 
73054 -3 -4 -7  -51 TV NDT-BO 

- 5 2  TV NDT-BO 
- S 3  'LV NDT-B4 
. S4 I V  NDT-BO 
-S5 I V  NDT.BO 

BDN - 1 
7 3 0 4 7 - 2 1  - 2 - 4 - S 1  I V  NDT-BQ ( F 7 )  

-S2  TV NDT-BB 
-S3  1V NDT-BB 
-S4  1V NDT-BO 
-S5 1V NDT-B4 

BDN 1 A+ 

6 
-S6  1 V  NDT-BO 
-S7  I V  NDT-BO 
- 5 8  1 V  NDT-BQ 

7 3 0 4 7 - 2 4  B I I - I - S 6  V DT-BO 

B W - 1  
- 5 8  V DT-BO 
-S1  V NDT-BB 
-S2 V NDT- BB 

S 3  V NDT-BB 
-S4  V NDK-BQ 

BDN-1 
7 3 0 4 7 - 2 4 - B I I - I - S 5  V NDT-BO 

-S7  V NDT-BO 

- 
Contd 



BDN 1 
' 26 -S2 I V  NDT-SO 
1 2 7 .  -53 I V  NDT-BQ 
128, -54 I V  NOT-BO 
' 29 71236-35-5-51 I V  NDT-BQ 

BDN- 1 
; 34 -53 I V  NDT-BB 
'35 -54 1 V  NDT-BO 

-55 1 V  NDT-BB 
136 137 74236-35-7-S1 lY NOT-BQ 
138 -57 I V  NDT-BO 

BDN- I 
' 39 -53 1 J NDT-64 
140 -54 I V  NDT-BQ 
'41 -55 ! V  NDT BQ 
'42 74236 35-9-53 1 V  ND' -BQ 
143 -54 IV NDT-BQ 

BDN - 1 
-55  I V  NDT SQ 

73047-42-Cl@-SV DTO-B9 
73047-27.SlQ-SV NDTO-B8 
73070-10-SIQ-SV NDr4-BQ 
74236-71 -8-Sl V NDT-BO 

-52 V NDT-BQ 
-S3 V NDT-BB 
- 4  V NDT BQ 
-S5 J NDT-BTs 

73054 55-1 - S ?  V l  NOT-8Q 
- S 2  V1 NOT -BQ 



73054- 55-1 -S3 V I  NDT-BO 
-S4 V I  NDT-BO 
-S5 V I  NDT-BP 

73054-55-3-S2 V I  NDT-BP 
-S3 V l  NDT-BQ 
-S4 V1 NDT-BO 

BDN-1 
74240-7-51 4-S V I NDTO-BP 

-S2Q S V I  NDTP-BO 
73047-8-S24- S V DTQ-BO 
73047- 19-S24-S V DT19-BO 
73070-S14 S V  NDTO-BO ( ~ 5 )  
73088-SI 4. SV NDTP-BO 

BDN. 1 
74245- S19-S V NDTO-B4 
74240-S1 Q-S V NDTP-BO 
74236.S14-S V1 NDT4,-BQ 
74236-S24-S V I NDTO-BO 
74363-S3Q-S V I  NDTO-B4 

BDN- 1. 
74363-S49-S V I  NDTO-BO 

10 1 10 00 
6 1 16 66 

No germ1 n a t i o n  
1. 0 0 00 
4 0 O"00 
7 0 0 00 

7 7 100.00 
4 1 25 ,OO 

12 1 8 33 
8 0 O h O O  
2 0 0 00 
1 0 0.00 

1 7  0 0 -00 



APPENDIX- Y x X I  I 

Results --- o f  scieenlng of advanced F4 and F g  trlple ccoss 
piogenles o f  pigeonpea for steril l t y  mosa1c reslstaywg 

during 1978-79 

5 1 Particulaf Total Infected Percent 
No pbants plants 1nfe;- 

- - t I o n  

1 2 3 4 5 

BDN- 1 
74020-31 2-3-S1 V D r 8  

-52 V DTQ 
-55 V DTQ 

74008-5- 1 -5 -52 V NOT4 
-S3 V NDTQ 

74019-18-1 -3-S2 V NDTB 
5 3  11 NDT@ 

-54 V NDTQ 
55 V NDT8 

74019-28-1 6-51 V NDTQ 

BDN- I 
-S3 V NDTQ 
-54 V NDTQ 

74020 9 -  i - 2  5 '  V NOTO 
-52 V N D T 9  

74020-8-2- 7-53 V N D r 9  
74023-7-3-3-52 V NDTQ 

-53  V NDTQ 
-54 V NDTQ 
-56 V NDTQ 

BDN- I 

Con t d  



74024-2-1 -3-S1 V NDTP 
-S2 V NDTQ 
-S3 V NDTB 
-S5 V NDTQ 

74038-1 2-1 -1-S4 V NDTP 
74038-49-1 -3-S1 V NDTP 

-S2 V NDTB 
-S3 V NDTO 
-S5 V NDTO 

74038-3-1 -1 -S2 V NDTP 

BDN-1 
74030-1-2-51 V NDTB (TCF4) 

-S2 V NDTP 
-S3 V NDTP 
-S4 V NDTQ 
-S5 V NDTP (TCF3) 

74034-4-4-S3 V NDTP 
-S4 V NDTP 

74020-9-1-2-S5 V I  DTB 
74020-8-2-7-S1 V I  DTQ 

BDN-1 
74004-47-1 -3-S1 V I  NDTQ 

-S2 V I  NDTP 
-S3 V I  NDTB 

74004-47-1 -4-S1 V I  NDTQ 
-S2 V I  NDTQ 
-S3 V I  NDTP 
-S4 V I  NDTO 

74007-54-1-4-S2 V I  NDTP 
-S3 V I  NDTP 
-S4 V I  NDTP 

BDN-1 
-S5 V I  NDTO 

74008-5-1 -3-S1 V I  NDTP 
-S2 V I  NDTB 
-S3 V I  NDTB 
-S4 V I  NDTB 

74008-5-1 -4-Sl  V I  NDTP 
-sa VI N D T ~  
-S3 V I  NDTO 
-S4 V I  NDTP 

15 100.00 

Contd. 



74008-5-' -5 -55  V 1 NDTQ 
74019-18.' 5-S1 V l  N D T 9  

S2 V !  NDTO 
53 V 1  ND'Q 

-<4 V I  ND'Q 
55 V :  NDTW 

, 74019-28-1 6-52 V l  NDTQ 
- 5 5  V 1  NDTQ 

74023 6 -1 -5 -51  V I  NDTQ 
eS2 V l  NOT@ 

BDN . I 

74023 

- 5 3  V !  NDTO 
-54 \I: ND'Q 
-55 J 1  NO'@ 
-56 V !  NDTO 
51 v l  NOT@ 

-52 V I  NDTQ 
- 5 3  V I  NDTQ 
-S4 V !  NOTO 
-S5 V I  NDTO 

BDN - 1 
74023-2 . ' - 5 6  V 1  NDTQ 
74038-20-' 3-51 V 1  ND'G 

-52 V I  NOT@ 
- < 3  V l  NDTQ 
-54 VI NDTQ 
-55 V :  NDTQ 

'4038-?6-1 -6-$"I ND'G 
-52 V !  NDTO 
-53 V !  NOTQ 
-54 V !  NDTQ 

BDN - 
74038-26-j - 7 - 5 1  \ / l  NOTQ 

- $ 3  J I  NDlW 
-S5 V !  NOTO 

74044-4- ' -9 -5 '  V I  NDTQ 
74034-6-I -51 U 1  ND'Q ( T C F 4 )  

-53 \11 NDTQ 
-54 J 1  NDTQ 
55 V I  N D T 4  

7404' 1 - 1  - S t  V !  NOTO 



74041 -1 -1 -S2 V I  NDTP 
-S3 V I  NDTB 
-S4 V I  NDTP 
-S5 V I  NDTP 

74041 -1 -4-S1 V I  NDTP 
-S2 V I  NDTB 
-S3 V I  NDTP 
-S4 V I  NDTQ 
-S5 V I  NDTQ 

74041 -74041 -1-5-SIP V I  NDT 

BDN-1 
-S29 V I  NDT 
-S3P V I  NDT 
-S49 V I  NDT 
-S58 V I  NDT 

74041 -1 -5-S69 V I  NDT 
-S78 V I  NDT 
-S88 V I  NDT 
-S99 V I  NDT 

74041-6-5-S29 

BDN-1 
-S39 V I  NDT 
-S4P V I  NDT 
-S50 V I  NDT 
-S69 V I  NDT 

74041 -8-2-S1 P V I  NDT 
-S29 V I  NDT 
-S38 V I  NDT 

74041-10-3-S19 V I  NDT 
-S2P V I  NDT 
-S3P V I  NDT 

BDN-1 
-S4P 

74041 -1 1 -4-S1 9 V I  NDT 
-S2P V I  NDT 

74041 -15-1 -S2P V I  NDT 
74043-1 -4-SI P V I  NDT 

-S3P V I  NDT 
-S49 V I  NDT 

74043-4-3-s lP V I  NDT 
-529 V I  NDT 

Con t d .  





APPENDIX- X X X I  I I 

Results o f  screening o f  F3, Fp & F5 t r i p l e  cross progenies 
o f  p i  geonpea f o r  s t e r i l i t y  mosaic res is tance  

du r i ng  1978-79. 

- 

S1. P a r t i c u l a r  To ta l  I n f ec ted  Percent 
No. p l a n t s  p l a n t s  i n f e c -  

ti on 
1 2 3 4 5 

74014-5-1 -3-1 V I  NDT (TCF5) 
-4 V I  NDT 

BDN-1 
-5 V I  NDT 

7401 9-18-1 -6-2 V I  NDT 
-3 V I  NDT 

74020-3-1-3-1- V I  NDT 
-4 V I  NDT 

BDN-1 
-5 V I  NDT 

74042-9-1 -4-2 V1 NDT 
-4 V I  NDT 
-5 V I  NDT 

BDN-1 
74038-49-1 -6-2 V I  NDT 

-3 V I  NDT 
-4 V I  NDT 

74038-50-1 -2-1 V I  NDT 
-2 V I  NDT 

BDN-1 
-3 V I  NDT 

74038-50-1 -4-2 V I  NDT 
-3 V I  NDT 
-4 V I  NDT 

74003-48-8-5-1 V I  NDT 

BDN-1 
74003-48-8-S-2 V I  NDT 

-5 V I  NDT 
74004-1 1-B-4-1 V I  NDT 

-2 V I  NDT 

Con t d  . 

398 



------- -- 

I 
- 

2 3 4 5 

2 6 74004- 1 1 -B-4-5 V 1  NDT 72 25 34 72 

BDN - 1 
2 ' 74004 53-B-4-3-2 V I  NDT 
28 - 3  V [  NDT 
2 9 74004 53-B-4-2 V1 NDT 
30 3 V ?  NDT 

BDN - I 
7 '  '4004-53. B 4 - 5  V 1  NDT 
32 74004-44-B- 1 - 1  V I  NDT 
3 3 -2  V I  NDT 
34 -3  V1 NDT 
3 5 74004-9-3-1 V I  NDT (TCF4) 

BDN I 
36 -2 V I  NDT 
3 7 .  - 5  V I  NDT 
38 74004-18-4-1 V I  NDT 
3 9 - 2  V I  NDT 
4 0 - 5  V I  NDT 

BDN-I 
4 1 74004-25.2-1 V I  NDT 
4 2 -3  V I  NDT 
4 3 - 5  V I  NDT 
4 4 74004.26-3-1 V 1  NDT 
45 -3 V I  NDT 

BDN- I 
46 - 4  V I  NDT 
4 7 74004-48-2-1 V I  NDT 
4 8 - 3  V l  NDr 
4 9 - 5  V I  NDT 

BDN - 1 
50 74004-48- 3 -  1 V 1 NDT 
5' 74004-48-2-3 V I  NDT 
5 2 -4  V I  NDT 
5 3  74004-48-4-3 V I  NDT 
5 4 .5  V I  NDT 

BDN- I 16 16 1 0 0 0 0  

Con t d  

399 



74004-48-4-6 V I  NDT 
74004-49-5-3 V I  NDT 

-4 V I  NDT 
-5 V I  NDT 

74007-61-3-1 V I  NDT 

BDN- 1 
-3 V I  NDT 
-4 V I  NDT 

74008-6-7-1 V I  NDT 
-4VI NDT 
-5VI NDT 

BDN-1 
74008-29-2-3 V I  NDT 

-5 V I  NDT 
-6 V I  NDT 

74019-15-2-1 V I  NDT 

BDN-1 
-2 V I  NDT 
-4 V I  NDT 

74019-15-7-2 V I  NDT 
-3 V I  NDT 
-5 V I  NDT 

BDN-1 
74034-14-2-1 V I  NDT 

-2 V I  NDT 
-6 V I  NDT 

74034-14-3-3 V I  NDT 
-4 V I  NDT 

BDN-1 
74038-2-2-1 V I  NDT 

-5 V I  NDT 
-6  V I  NDT 

74038-5-1-1 V I  NDT 
-3 V I  NDT 

BDN-1 
-6 V I  NDT 

Contd. 



BDN- I 
88 74038-18-1 2 V 1  NDT 
8 9 - 3  d l  NO' 
9 0 -4 V I  NDT 
9 1 74038-22.4-4 V l  NOT 
92.  - 6  V I  NDT 

BDN-1 
9 3 74038-74.4 1 VI NDT 
94 -4  V1 NDr 
9 5 - 5  V I  ND' 
9 6 74038-74-6-1 V I  NDr 
9 7 - 2  V1 NDr 

BDN-I 18 18 '00  00 
98. -4 V I  NDT 94 19 20.21 
99 75077-162 1 V I  NDT f T C F 3 )  85 3 3 52 

100 75077-165-1 V I  NDT 7 6 1 2  ' 5  78 
101 -2  V I  NDT 82 2 6 3 1  '0 
107 75069 15-1 V l  NOT 2 0 0 0 00 

BDN 1 

75069-16-1 V 1  NDT 
lo3 '04 7 5 0 6 9 . 2 0 - 1 V l N D T  
'05  75069 21-1 V I  NDT 
'06  75069-29-1 V 1  NDI 

BDN- 1 
' 0 '  '5069-34-1 V !  ND' 
108 75069- 3 8 - '  V I  NDT 
109 75069 -4 1 - 1 V I NDT 
110 '5069-4' 2 V I  NOT 
1 1  7 75069-43-1 V !  ND' 

BDN- I 
117 75069 44- 1 V !  NDT 
" 3  75069 47-1 V; NOT 
1 ' 4 .  75069 -48- 1 V I NDT 
" 5  75069-5' - '  V I  NDT 
'16 2 V I  NDT 

14 14 '00  00 
26 0 0 00 
45 9 70 00 
6 9 5 7 74 
2 1 2 9 52  

No germlva t i o n  

Contd 

40 1 



75069-53-1 V I  NDT 
75069-57-2 V I  hDT 
75069-59-1 V I  NDT 
75069-60-1 V I  NDT 
75069-68-1 V I  NDT 

BDN-1 
75069-72-1 V I  NDT 
75069-72-2 V I  NDT 
75069-74-1 V I  NOT 
75069-75-1 V I  NDT 

BDN-1 
75069-75-2 V I  NDT 

- 3  V I  NDT 
75069-77-1 V I  NDT 
75069-78-1 V I  NDT 
75069-82-1 V I  NDT 

BDN-1 
75069-82-2 V I  NDT 

- 3  V I  NDT 
75069-86-1 V I  NDT 
75069-87-1 V I  NDT 
75073-14-1 V I  NDT 

BDN-1 
75073-16-1 V I  NDT 
75073-21-1 V I  NDT 
75073-22-1 V I  NDT 
75073-23-1 V I  NDT 
75073-27-1 V I  NDT 

BDN-1 
75073-29-1 V I  NDT 
75073-30-1 V I  NDT 
75073-30-2 V I  NDT 
75073-39-1 V I  NDT 

BDN-1 
-2 V I  NDT 

75073-41-1 V I  NDT 
75073-43-1 V I  NDT 
75073-46-1 V I  NDT 
75073-48-1 V I  NDT 

BDN-1 



75073 51-1 V I  NDT 
'5073-63- 1 V T  NDT 
75073-65- 1 VT NDT 
75073-66.1 V1 .NDT 
75073-70-1 V I  NDT 

BDN 1 
- 2  V T  NDT 

75073-71 - 1 V I  NDT 
75073-74-1 V 1  NDT 
75073-75-1 V I  NDT 
75073-77-1 V I  NDT 

BDN-1 
75077. 76-1 V I  NDT 
75077-79-1 V I  NDT 
75077-83-1 V I  NDT 
75077-84- 1 V I  NDT 

BDN- 1 

75077 85-1 V I  NDT 
75077-86-1 V I  NDT 
75077-87-1 V I  NDT 
750'7-88-1 V1 NDT 
75077-89-1 V I  NDT 

BDN- 
75077.91-1 VI NDT 
75077-94-1 V T  NDT 
75077-169-1 V l  NDT 
75077-170-1 VI NDT 

- 2  V I  NDT 

BON 1 
75077-171-1 VI NDT 
75077-1 74-1 V I  NDT 
75077- 1 74-2 V I  NDT 
75077-175-1 V I  NDT 
75093-4-1 V I  NDT 

BDN 1 
- 2  V I  NDT 

75093-5-1 V I  NDT 
75093.6-1 V I  NDT 

14 14 100 00 
4 8 3 6 25 

No germi na t ion  
23 3 13 04 
33 0 0 00 

5 0 0 00 



75093-9-1 V I  NDT 

BDN-1 
-2 V I  NDT 

75093-10-1 V I  NDT 
75093-1 7-1 V I  NDT 
75093-1 7-2 V I  NDT 
75093-1 1-2 V I  NOT 

BDN-1 
75093-14-1 V I  NDT 

-2 V I  NDT 
-3 V I  NDT 

75093-18-1 V I  NDT 
75093-19-1 V I  NDT 

BDN-1 
75093-22-1 V I  NDT 

-2 V I  NDT 
-3 V I  NDT 
-4 V I  NDT 
-5 V I  NDT 

BDN-1 
75093-23-1 V I  NDT 
75093-28-1 V I  NDT 

-2 V I  NDT 
75093-29-1 V I  NOT 

BDN- 1 
-2 V I  NDT 

75093-30-1 V I  NDT 
-2 V I  NDT 

75093-31-1 V I  NDT 
-2 V I  NDT 

BDN- 1 
75093-33-1 V I  NDT 
75093-35-1 V I  NDT 

-2 V I  NDT 
75093-36-1 V1 NDT 
75093-37-1 V I  NDT 

BDN-1 

Contd. 

404 



'5093-38 1 V1 NDT 
- 2  V1 NDT 
-3 V l  NDT 

75093- 39- 1 V I  NOT 
-2  V I  NDT 
- 3  V I  NDT 
-4 V I  NDT 

75093-44- 1 - V I  NDT 
75093-48-1 V I  NDT 

BDN- 1 
- 2  V T  NDT 
-3 V T  NDT 
-4  V 1  NDT 

75093-49.1 V I  I NDT 
75093- 50-1 V 1 1 NDT 



APPENDIX- X X X I V  

Resu l t s  of  screening o f  Fq progenies o f  pigeonpea f rom 
genera t ion  t e s t s  f o r  s t e r i l i t y  mosaic r es i s t ance  

du r i ng  1978-79. 

- 

S1. P a r t i c u l a r  To ta l  I n f e c t e d  Percent 
No. p l a n t s  p l a n t s  in fec -  

t i o n  

74236-1-V NDTl (F4) 
1-V NDT2 
1 -V NDT3 
1-V NDT4 
1-V NDT5 
1-V NDT6 
1-V NDT7 

BDN-1 
1-V NDT8 
1-V NDT9 
1 - V  NDTlO 
1-V NDTll 
1-V NDT12 
1 - V  NDT13 
1 - V  NDT14 
1 - V  NDT15 
1-V NDT16 
1 -V NDT17 

Con t d  . 

406 



BDN - 1 
1 -V NDT37 
1- \ I  NDT38 
I - V NDT39 
I - V  NDT40 
1 V NOT41 
1 V NDT42 
7 V NDT43 
'I . V NDT44 
1 V NOT45 

BDN . I  
I - V  NOT46 
I - V  NDT47 

7 4 2 3 6 - 3  - V  NOT48 
3 - V  NDT49 
3-V NDTSO 
3 - V  NDT51 
3-V NDT52 
3 V NDT53 
3 V NDT54 
3 . V  NDT55 

BDN 1 19 1 9  1 0 0  0 0  
- 

Contd 



BDN-1 
- 2  V NDT93 
- 2  V NDT94 
- 2  V NDT95 
- 2  V NDT96 
- 2  V NDT97 

74236-3  V NDT98 
3 V NDT99 
3 V NDTlOO 
3 V NDT lO l  
3 V NDTlO2 

Con t d .  



BDN. 1 
7 4 2 3 6 - 1  V NDT 1 1 2  

1 V N D n l l 3  
1 V NDT114  
1 V NDT115  
1 V N D T I 1 6  
1 V NDT117  

7 4 2 4 3 - 1  V N D T l  
1 V NDT2 
1 V NDT3 
1 V NDT4 

BDN- I 
1 V NOT5 
1 V NDT6 
1 V NDT7 
1 V N D T 8  
1 V NDT9 
1 V NOT10 

7 4 2 4 3 - 3  V I  N D T I I  
3 V l  NDT12 
3 V l  NDT13 
3 V I  N D T l 4  

BDN- 1 
3 V1 NDT14 
3 V1 NOT15 
3 V I  NDT16 
3 v l  NDT17 
3 V I  NDT18 
3 VT NDT19 
3 V I  NDT20 

7 4 2 4 3 - 4  V I  NDT21 

Contd 



BDN- 1 
3 V I  NDT43 
3 V I  NDT44 
3 V I  NDT45 
3 V I  NDT46 
3 V I  NDT47 
3 V I  NDT48 
3 V I  NOT49 
3 V I  NDT50 

74243-1 V I  NDT51 
1 V I  NDT52 

Contd . 



BDN - 1 
7 4 2 4 3 - 3  V NDT81 

3 V NOT82 
3 V NDT83 
3 v NDT84 
3 V NDT85 
3 V NDT86 
3 V NDT87 
3 V NDT88 
3 V NDT89 
3 V NDT90 

-- 

41 1 
Contd 



BDN-1 
1 V NDTlOO 

7 4 2 4 3 - 3  V I  N D T l O l  
3 NDT102 
3 NDT103 
3 NDT104 
3 NDT105 
3 NDT106 
3 NDT107 

74243-1  V I  NDT108 
1 V I  NDT109 

BDN- 1 
1 V I  NDT109 
1 V I  N D T l l O  
1 V I  N D T l l l  
1 V I  NDT112 
1 V I  NDT113 
1 V I  NDT114 
1 V I  NDT115 
1 V I  NDT116 
1 V I  NDT117 
1 V I  NDT118 



BDN 1 
4 V NDT128 

' 4 V NDT129 
4 V NDT130 
4 V N D r l 3 1  
4 V NOT132 
4 V NOT133 

. 4 V NOT134 
4 V NOT1 3 5  
4 V N D T l 3 6  
4 V NDT137 

BDN 1 
4 V I  NDT IO  
4 V N D T l l  
4 V NDT12 
4 V NDT13 
4 v F i ~ ~ l 4  
4 V N P T 1 5  
4 V NDT16 
4 V N D T l 7  
4 V NDT18  
4 V NDT19  

BDN - 1 
4 V NDT2O 
4 V !  NDT21 
4 V I  NDT22 
4 V I  NDT23 
4 V I  NDT24 
4 V I  NOT25 

Contd 



BDN- 1 
74245-4 V I  NDT39 

4 V I  NDT40 
4 V I  NDT41 
4 V I  NDT42 
4 V I  NDT43 
4 V I  NDT44 
4 V I  NDT45 
4 V I  NDT46 
4 V I  NDT47 
4 V I  NDT48 

Contd. 



BDN- 1 
1 V 1  NDT67 
1 V !  NDT68 

74245  3 V I  NDT69 
3 V I  NDT70 
3 V I  NDT71. 
3 V I  NDT72 
3 V l  NDT73 
3 V I  NOT74 
3 V I  NDT75 
3 VE NDT76 

N D r 7 7  
NDT 78 
NDT 79 
NDT80 
NDT81 
NDT82 
NDT83 
NOT84 
ND785  
NDT86 



BDN-1 
74245-  1 V NDT96 

1 V NDT97 
1 V NDT98 

74245-  3 V NDT99 
3 V NDTlOO 
3 V NOT101 
3 V NDT102 
3 V NDT103 
3 V NDT104 
3 V NDT105 

BDN- 1 
3 V NDTlO5 
3 V NDT106 
3 V NDT107 
3 V NDT108 
3 V NDT109 
3 V N D T l l O  
3 V NDTl 11 

74245-  2 V NDT112 
2 V NDT113 
2 V NDT114 



BDN 1 ' 

2 V l  NOT134 
2 V I  NDTF35 
2 V !  N D T 1 3 6  
2 V r  N D T l 3 7  
2 V I  N D 7 1 3 8  

7 4 2 4 5 - 6  V 1 NDT 1 39 
6 V I  NDT140 
6 V I  NDT141 
6 V l  NOT142 
6 V I  N D T 1 4 3  

BDN- I 
6 V I  NOT143 
6 V I  NOT144 

7 4 2 4 5  3 V I NDT145 
3 V I  ND"46 
3 V 1  NDT147 
3 V I  NDT148 
3 V11 NDT149 
3 V 1  NDT150 
3 V l  NDT151 
3 V l  NDT152 

BDN- 1 
3 V I  N D T 1 5 3  
3 V1 N D T 1 5 4  

7 4 2 4 0  3 v NDT l  
3 1/ NDT? 
3 V NDT3 
3 V NDT4 
3 V NDT5 

7 4 2 4 0  1 V N D T l  
1 V NDT2 
1 V NDT3 

RDN - 1 
1 V NDT3  
1 V NDT4 
1 V NDTS 

7 4 2 4 0 - 4  J !  ND" 1 
4 v I  NOT12 
4 v 1  N D T 1 3  
4 V I  NDT14 



APPENDIX-XXXV 

Resu l t s  of screening o f  F4 t r i p l e  c ross  progeny bu l ks  o f  pigeonpea 
f o r  s t e r i l  i t,y mosaic r e s i s t a n c e  d u r i n g  1978-79 

' P a r t i c u l a r  No, o f  I n f ec ted  Percent  
No. p l a n t s  p l a n t s  i n f e c t i o n  

1 2 3 4 5 

74003-49-4-B 
-50-3-8 

BDN-1 
74003-53-2-B 

-58-2-B 
-58-3-8 
-60-1 -B 
-60-2-B 
-60-3-B 
-60-4-B 
-61 -2-B 
-61 -3-B 
-64-1 -8 

BDN- 1 
74003-64-2-B 

-65-1 -8 
-66-108 
-69-1 -B 
-75-1 -B 
-75-2-B 

74004-8-1 -8 
-1 6-1 -8 
-29-1 -8 

BDN-1 
74007-1 -1 -B 

-2-3-8 
-3-1-8 
-4-2-B 
-1 3-1 -B 
-1 3-2-8 
-1 7-1 -8 
-18-1-B 
-20-2-8 
-23-1 -B 

BDN-1 
74007-24-1 -8 

-33-1 -8 
34. -34-2-8 69 49 71 .O1 
35. -45-1 -8 48 45 92: 75 

contd.  



-------- 
1 2 3 4 5 - - --- - - - - -- 

36 74007 - 55-1 -B 6 5 5 0 76 92 
3 7 -56-1-B 8 1 66 81 48 
33 -56-3-8 48 32 66 66 
39 74008-1 0-1 -B 83 32 38 55 
4 0 -36- 1-8 3 4 2 0 54 00 

BDN - I 2 3 11 47 82 
41 74022-25-4-8 18 15 83 33 
42. -30-2-8 25 0 0 00 
43 -30-3-B 5 4 50 92 59 
44 -37-2-8 9 2 8 6 93 47 
4 5 -38-2-5 107 7 0 65 42 
46 74023-17-1-8 6 1 5 5 90 16 
47 74024- 1 - 1-8 4 4 3 5 79 54 
4 8 -4-  1-8 4 0 0 00 
4 9 -4-2-B 43 36 83 72 
5 0 -4-3-5 4 3 29 67 44 

BDN-1 2 9 29 100 00 
5 1 74024- 5- 1 -B 17 10 58 82 
5 2 -5 -2 -8  2 0 13 65 00 
53 74044- 1 - 1 -B 88 8 0 90 90 
54 -2-  1 -B 54 4 5 83 3 3  
55 -4-  1 -B 66 4 1 62 12 
56 -5-1-B 5 0 45 90 00 
57 74008- 15-8-6 - 1 -B 107 9 1 85 04 
58 -17-B-B-I-B 8 5 4 5 52 94 
59 -21-B-B-1 -B 57 27 47 36 

BDN- 1 27 2 7 100 00 
60 74004-52-1-B 19 15 78 94 
6 1 -55-1  -B 3 9 3 1 81 57 
62 74003-8- 1 -8 6 0 54 90 00 
63 -14-4-B 5 7 5 1 89 47 
64 - i 6-2-B 42 40 95 23 
6 5 - r  7-3-B 4 1 34 92 92 
6 6 - 17 -4-6  30 3 0 '00  00 
67 -18-2-B 15 1 1  73 33 
68 -20-3-B 3 1 22 70 96 
6 9 -20-4-B 44 3 5 79 54 

BDN-1 39 39 100 00 
70 74003-24-4-8 44 4 2 95 45 
7 1 -3;  -2-B 2 1 17 90 95 
7 2 -35-2-B 1 1  8 72 72 
73 -35-3-B 18 16 88 88 
7 4 -35 -4 -8  28 2 6 92 85 
7 5 -35- 1 -B 70 6 4 91 42 

l_l____~_--l- --- ------- -- 
con td  



1 2 3 4 5 

76. 74003-38-1 -B 9 6 66.66 
77. -41 -3-B 5 1 42 82.35 
78. -42-2-8 37 34 91.89 

BDN-1 4 1 4 1 100.00 
79. 74003-42-4-B 21 18 85.71 
80. -43-5-8 4 5 42 93.33 
81. -44-1 -B 8 3 80 96.38 
82. -44-2-8 126 99 78.57 
83. -47-2-B 7 5 68 90.66 
84. -48-3-B 58 5 5 94.82 
85. -48-4-B 3 8 3 6 94.73 
86. -50-4-8 6 1 55 90.16 
8 7 .  -55-1 -B 5 1 4 6 90.19 
88. -69-2-8 62 6 2 100.00 

BDN-1 4 1 4 1 100.00 
89. 74003-72-1 -B 8 2 70 85.36 
90. -74-1 -B 4 8 4 3 89.58 
91. -75-3-8 27 25 92.59 
92. 74004-1-1-B 3 1 23 74.19 
93. -1 -2-B 5 3 5 1 96.22 
94. -9-1 -B 5 2 46 88.46 
95. -1 5-1 -8 18 18 100.00 
96. -17-1 -8 28 2 5 89.28 
97. -1 7-2-B 23 20 86.95 

BDN- 1 29 29 100,OO 
98, 74004-17-3-8 33 26 78.78 
99. -18-2-8 28 24 85,71 

100. -18-3-B 3 7 3 5 94.59 
101. -1 9-1 -8 3 9 28 71.79 
102. -1 9-2-8 24 2 1 87.50 
102. -26-1 -8 2 9 26 89.65 
104. -27-1 -B 15 13 86.66 
105. -32-1 -B 16 15 93.75 
106. -32-2-8 5 7 4 3 75.43 
107. -34-1 -8 8 7 60 68.96 

BDN-1 48 48 100.00 
108. 74004-34-2-B 25 22 88.00 
109. -34-3-6 2 6 2 6 100,OO 
110. -36-1 -8 5 2 5 1 98.07 
111. -38-1 -8 35 31 88.57 
112. -39-1 -B 53 5 0 94.33 
113. -45-1 -8 41 26 63.41 
114. -46-1 -8 12 10 95.00 
115. -48-1 -8 20 15 75.00 

con t d .  



---- -------- 
I 2 3 4 - -- - -- - - 

5 
116 74004-52-3-B 15 15 100 00 

BDN- 1 18 18 100 00 
1 1 7  74004-53- 1-8 33 30 90 90 
118 -54-1 -8 30 2 5 83 33 
1 ' 9  74007-11-2-8 6 1 57 93 44 
r 20 -21 - 1  -6 39 3 5 89 74 
121  -22 -2 -B  26 2 6 100 00 
122 -24-2-B ' 9  18 94 75 
123 -3 1 -2-B 13 10 76 92 
124 -32-1 -B 2 5 2 2 88 00 

BDN-1 25 2 5 100 00 
125 74007-32-2-B 4 3 4 1 95 34 
126 -37 -2-B 4 9 4 5 91 83 
127 -38- 1 - 8  30 2 7 90 00 
128 -39-  1 -B 2 5 2 5 100 00 
I29  -39-2.8 2 1 20 95 2 5  
130 -44-3-B 33 2 9 8 7  87 
131 -44-4-8 3 6 3 0 83 33 
: 32. -45-2-B 4 5 45 100 00 
133  - 4 6 - 2 - ~  3 4 2 7 79 41 

-47 -2 -8  4 4 3 8 86 36 
BUN- ; 2 7 2 7 100 00 

134 74007 -47 -4 -8  2 3 2 2 95 65 
136 -48-  1 -B 40 38 95 00 
' 3 7  -49-3 -8  4 0 3 5 87 50 
; 38 -50-1  - B  4 4 4 3 97 72 
139 -51 - 1 - 8  34 3 4 100 00 
: 40 -5; -3-B 32 30 93 7 5  
141 -51 -5 -8  3 1 28 90 32 
142 -52- 1-8 59 5 5 93 22 
' 43  -52-2-B 4 8 46 95 53 

BDN- I 2 2 22 ' 00  00 
! 44 74007-53-\  - 0  5 0 49 98 00 
' 45  -53 -3 -8  4 0 3 8 95 00 
146 -54- i -B 4 5 37 82 22 
14 7 -54-2-8 53 2 9 54 71 
148 -55-2-B 39 2 7 69 23 
149 -55-3-B 54 33 61 1 ' 

150 -57-1 -B 31 26 83 87 
151 -57-2-8  54 4 1 75 92 
152 -58- 1-8 5 0 48 96 00 
153 -59-2-8  5 4 4 7 87 03 

BDN- I 3 8 3 8 ' 00  00 
1 54 74007 -60-2-B 4 5 3 7 82 22 
155 -6 1 -2 -B 45 42 93 33 _ _  - ------I 

c o n t d  



41.07 
95.91 
65.45 
8.69 

100.00 
12.82 
91.42 
56.52 
96.15 

con t d  . 



---- --------- 
! 2  3  4  5 - - I -  

--- -- 

196 74008-45-3-8  67 59 88 05 
' 97  - 4 5 - 4 - B  33 9  27 27 
198 - 4 5 - 5 - 8  ;6 9 56 2 5  
99 -46 -  ' - 8  47 7 8 80 85 

200 7 4 0 2 2 - 1 - 2 - B  53 53 00  00  
BDN - 1 3 1 3 1 00 00  

20 74022-4-2-B 4 8  4  7 97 91 
202 -5 -2-8  3  3  100 00 
203 - 6 -  1 -B 86 86 100 00 
204 - 6 - 3 - 8  104 104 ' 0 0  00  
20 5  - 8 -  1 -B 95 94 98 94 
206 - 9 -  r - B  106 I 0 6  100 00 
207 - 1 1 - 1 - 0  2 5  2  5  100 00 
208 - 1 2 - 1  -B 109 109 100 00 
209 - 1 2 - 2 - B  124 121  97 58 
2 i 0  - 12-4 -B 53 4 6  86 79 

BDN- I 2 7 2 7 ' 0 0  00 
2 \ ,  74022-12-7-8  2 7 2 7 ' 0 0  00 
2 ~ 2  - 13 -1 -B  69 6  9  ' 0 0  00 
213 - 14 -2 -B  6 0  59 9F( 33 
2 ' 4  - 1 5 - 2 - 8  50 5 0  ' 0 0  00  
2 e 5  - 1 5 - 3 - 0  6  0  59 98 33 
2 ' 6  - 16-  ! -B 7 2  7  0  97 22 
21 7 - 16-2-B 32 3 "  96 07 
2'8 - 2 0 - 3 - B  2  .I 2 0  95 2 3  
2 19 - 2 0 - 4 - B  60 60 100 00 

BDN- I 4 6  46 '00 00 
220 74022-20-5-B 7 1 7 1 100 00 
22 : - 2 2 -  I - 5  4  7 4  4 93 6 %  
222 - 2 2 - 2 - 8  4 3  43 100 00 
223 -22 -3 -B  7 2  6  7 93 05 
224 - 2 3 - 2 - 8  79 7 4  93 67 
225 -23-3-B 42 3  5 i l ?  33 
226 -24-  1-8 42 4 0  95 23 
227 - 2 7 - 2 - 8  6  3  5 3 8 4  12 
228 -28- ! - B  3  9  32 8 2  05 
229 - 2 8 - 2 - 8  8  4  7 0  8 3  33 

BON- I 53 53 '00 00 
230 74022 -28 -3 -B  6  5 5 9 90 76  
2 3  - 2 9 - 2 - 6  8 3  8 '  97 59 
272 -33 -1  - B  6 7  57 1 '5  07 
2  3 3 - 34 -  1 -B 87 8 5 97 '0 
234 -36-2-B 66 64 96 96 
2 3 5  - 3 6 - 3 - B  6  2  6  0  96 76 
236 - - 4 4 - 2 - 8  67 64 95 -- - 52  

C O ~ T ~  





------------------------ 
i 2  3  4  5  ---- 

- -- - - - - - - - - - - - - - - - - - - - - - ----- -- - ------ - - - - 
277 74024-11 - ! -B  5 '  4  1 8 0  39 
2  78 - ' 1 -2 -8  32 26 8 '  25 
279 - 1 1  - 3 - B  59 52 88 I ?  
280 -> I  -4 -B  4  3  4  0  93 02 
28 i - 1 2 -  1-6 5  1 38 74 50 
28 2  -12 -2  B  3 4  3  0  88 27 
283 -12-3-6  17 1 1  64 70 
284 -;4-? - B  20 17 85 00 
285. 74034-2- ' -B  84 5 9  70 23 
286 - 4 -  1 - 0  78 7!  91 02 

BDN- 'I 36 36 100 00 
287 74034- 1 - 1 -B 102 8 4  82 35 
288 - 14- \ -B  27 16 59 25 
289 -16 -1 -8  74 7 3 98 64 
290 74038-15-2-B 4  4  3 3  75 00 
29 : - 1 6 - .  -6  6 5  64 98 46 

BDN- 1 3  6  3 6  100 00 
292 74038-16-2-6  46 4  2  91 30 
293 -21 - '  - B  7  3 5 2  7 1  23 
294 -22-1  - B  4  3 2  1 48 83 
295 -23-  i - B  82 6  8  82 92 
296 - 2 4 -  I -B 8  4  84 100 00 
297 -25 -  1-8 8  1 7 5 92 59 
2  98 -29 -  1 -B 7  1 6 7  94 43 
299 -29 -2 -B  7 7 7  1 92 20 
300 - 2 9 - 3 - B  5  1 4  7 92 ' 5  
30; -29 -4 -B  4  8  4  7 97 91 

BDN - 16 16 100 00 
302 74038 -30- 1 - B  33 3 1 93 93 
303 - 3 3 -  -B 4 4  3  6 81 8: 
304 - 4 8 - 2 - 8  48 4  6 95 33 
305 - 5 9 - '  -B 4  4  : 5  34 09 
306 . 6 : - \ - B  39 29 74 35 
30 7 -6 1 -2-B 33 2 2 66 66 
308 - 7 6 - '  -B 2 8 2  1 75 00 
309 74039-9- - B  40 2  3 57 50 
3 : O  - 2 8 -  ' - 8  4  0  2  3 5 7  50 

BDN- I 29 2 9  100 00 
31 1 74039-28 -2 -6  3  0  2 7 90 00 __ ----.._-- --------------- 

c on t d  



BDN - 1 
74044-3-4-8 

-4-2-8  
-5-2-B 
-5-3-8 
-6-1 -8 
-9-1 -B 



R _ F . S U ~ L  o f  screening o f  F 3  and F4 
blight f p s l s t a n r e  I n  RA-9 n u f s e r y  

- - - - - - --- 
5' Ped:gree NO o f  Pe fcen t  
NI! p l a n t s  h l  l g h t  

\ 2  7 4  
-~ 

: 74143-PI 24 16 6  
? -P2 3 '  9  7 
3 -P 3 18 5 6  
4 -P4 19 0  0  
5 - P 5 2  6  3  9  
6  -P6 ? 1 9  5 

- P  7 2  2  1 3 '  

8 -*8 24 33 3 
9  -P9 24 37 5  

? 0  - P I 0  ? 2 4 0 9  
1 1  - P I  1 24 12 5 
' 2  -P 12 2 1 4  8  
' 3  - P  13 2  2  3' 8  
18 - 0 1  4  1 7  29 4  
15 .P!5 24 12 5  
' 6  - P I 6  24 37 5 
1 7  -p17 21 28 6  
18 - P  18 25 74 0 
' 9  - p i g  24 33 3 
20 -P20 2  9  20 7 
2 '  -PZ  I 2  7 9?  6  
?? -P??  ? 3  30 4 
/ :  - O ? 3  28 50 0 
2 4  -P24 ' 6  6  3 
2  5  -p25  2  7 1 1  1 
76 -'26 ? 1 4  3 
2 7" -p27 15 40 0 
38 - P  28 24 25 0 
?9, -P?g ? 1 23 8  
?O - P ? O  28 611 3 
3 '  - ? ? I  28 ; 1 

37 -.P 32 2  9 5 i  7 
33 -P33 25 ' 2  0 
3  4 -P 34 28 - 1  
3 5 -P 35 28 32 1 
3 6 - P 3 6  24 7 5 0  
3  ‘ -P37 22 30 7 
38 -P38 19 l o 5  
29, -P39 29 51 7 
4 0  -P40 1 7  47 1 

-^ _______I__-___ 

---- - _ 
S 1  Ppd i g r e e  No o f  P e r r e n t  
No p l a n t s  h l ~ g h t  __ ---- _ _ 

2  3  4 
.. --- 

41 74143-P41 22 21  1 
4  2  -P42 26 5 7 7  
4  3 -P43 13 0 . 0  
44 -P44 23 1 3 0  
4  5  -P45 23 3 0 4  
4  6  -P46 18 5 6  
4  7 -Pa7  19 31 6  
48 - P48 1 7  0  0  
49 -P49 24 75 0 
50 -P50 ' 3  5 3  8 
51 -P5 1 2  1 4  8 
5 2  -P52 16 3 5 0  
5  3 -P53 24 66 7 
54 -P54 25 64 0  
5  5  -P55 20 50 0 
5  6  -p56 16 7 5 0  
5 7 -p57 19 5  1 
58 -P58 22 31 R 
59 - P  59 25 36 0  
6 0  -P60 21 8 0 9  
6  1 - ~6  1 22 1 8 2  
6  2  -P62 27 51 9  
6  3  -P63 23 5 6 5  
6  4 -P64 12 ' 5 0  
6  5  -P65 24 70 8 
6  6  -P66 22 36 4  
6  7 - ~ 6 7  20 30 0 
68 -P6S 2 1  3 9 1  
69  -P69 71 ' 9  0  
70 -P 70 21 6 )  9  
7 1 -P71 24 '0 8 
7 2  -P72 2'  66 7 
7 3 -P73 26 0  0  
7 4  -P74 24 29 2  
75 -P 75 15 5.1 3  
7  6  - P 76 19 ' 5  8  
7 7  -P77 13 0  0  
7 8 -P 78 25 ' 6  0  
79 -P79 PO 25 0  
8 0  -P80 24 4 1 7  

Cnntrl 



I / 

Contd. 









Contd 



Contd 



I 
Contd. 



- ---- 
Contd 



4 

100.0 
65.0 
78.3 
82.6 
76.5 

100.0 
82.6 
80.9 
92.0 

100.0 
82.4 
75.0 
73.7 
54.5 
73.7 
40.0 
34.6 
24.0 
23.8 
92.0 
36.0 
76.9 
78.6 
30.0 
33.3 
35.0 
20.8 
89.5 
42.9 
29.4 
21.1 

100.0 
62.5 
42.9 

0.0 
20.0 
58.3 
60.0 
26.1 
28.0 
28.6 
35.3 

100.0 
50.0 

- - 
1 2 3 4 

L 

849. 74332-B-P809 27 66.7 
850. -P81Q (8NDT)22 36.4 
851. -P82B (8NDT)14 7 . 1  
852. -P830 22 22.7 
853. -P849 . 14 1 4 . 3  
854. -P859 20 70.0 
855. -P869 21 38.1 
856. -P870 9 88.9 
857. -P880 15 60.0 
858. -P898 6 66.7 
859. -P90B1 24 29.2 
860. -P910 (8NDT)lO 80.0 
861. 74360-PI9 (6NDT)22 4.5 
862. -P2P (7NDT)26 . 92.3 
863. -P3Q (7NDT)20 100.0 
864. -P40 (7NDT)17 41.2 
865. -P5P (7NDT)18 22.2 
866. -P6P (7NDT)22 36.4 
867. -P79 (7NDT)lO 90.0 
868. -P80 12 100.0 
869. 0 .O 
870. -PI04 8NDT)16 33.3 
871. 

-p9a 18NDT)15 
-PI14 7 0.0 

872. -PI24 (8NDT)l4 50.0 
873. -PI38 5 40.0 
874. -PI40 (8NDT)15 100.0 
875. -PI50 (8NDT) 4 50.0 
876. -PI60 (8NDT) 8 12.5 
877. -P17Q (8NDT)lO 50.0 
878. -PI89 (8NDT)lO 20.0 
879. -PI90 8NDT)12 25 0 
880. -P20Q 8NDT)12 0.0 
881. 

I 
-P210 (8NDT) 3 33.3 

882. -P22Q (8NDT)12 16.7 
883. -P239 (8NDT)18 33.3 
884. -P24Q (8NDT)ZO 75.0 
885. -P250 (8NDT)23 95.6 
886. -P269 (8NDT)19 21.C 
887. -P278 (8NDT)16 31.3 
888. -P289 (8NDT)16 18.1 
889. -P294 (8NDT)18 5 . !  
890. -P300 (8NDT)17 2 3 . '  
891. -P319 17 11.1 
892. -P320 15 26" 

Contd. 



Contd 



(8NDT) 
(8NDT) 
(8NDT) 
(8NDT) 
(8NDT) 
(8NDT) 
(8NDT) 
(8NDT) 
(8NDT) 

( 8NDT 
( ~ N D T )  
(8NDT) 
(8NDT) 

(8NDT 

(8NDT 
(8NDT) 
( 8NDT) 
(8NDT) 
(8NDT) 
( ~ N D T )  
(8NDT) 
(8NDT) 
(8N DT) 
(8NDT) 
( 8N DT) 

(8NDT 

(8NDT 
( ~ N D T )  
( ~ N D T )  

(8NDT) 

27 74.1 
24 6 2 . 5  
21 66.7 
22 36.4 
24 37.5 
26 88.5  
2 3  6 0 . 9  
22 36.4 
27 44.4 
24 70.8 
25 44.0 
26 15.4 
No germi-  
n a t i o n  

Con t d .  

438 



2 3 4 
- - -- -- -- - -- -- - 
74369- P6 74 24 ' 00  0 

-P68Q 24 4 2 
- P699 20 1 0 0  
-P71P 24 4 .2  
-P72Q(8NDT) 20 15 0 
-P730(9NDT) 22 13 6 
-P748 23 0 0 
-P754 19 57 9 
-P 76Q 20 35 0 
-P774(9NDT) 1 7  1 1  8 
-P784(9NDT) 23 39 1 
-P79% 2 2  1 8 2  
-PO00 21 4 8 
-P8 10 18 1 1 1  
-P82Q 32 1 3 0  
-P838 23 1 3 0  
-P844 20 5 0 
-P85Q 21 4 8 
-P86P 24 1 2 5  
-P879 18 5 6 
-P889 25 4 4 4  
- P89P 25 28 0 
- P90Q 20 45 0 
-P9 14 25 16.0 
-P929 23 3 4 8  
- P9 34 26 6 1 5  
-P94Q 22 3 6 4  
- P9 5Q 20 95 C 
-P968(9NDT) 4 '00 C 

74332-W10 40 82 E 
-W20 42 26 ; 
-W3Q 4 1  3 9 (  
-W4Q 44 34 
- W5Q 53 I '  
- W60 48 22 
-W74 6 1001  
-wao 1 1  t 8  
- W94 3 1  5 1 1  
-W100 1 7  35 
-A114 1 100 
-W120 5 60 
-W138 4 50 
-W15Q 2 100 
- W  160 8 100 
-W1 70 24 87 
-W18Q 4 100 

-------- --- 
Con t d  





APPENDIX-XXXVII 

R e s u l t s  o f  sc reen ing  of  West I n d i e s  1 i n e s  ( ~ ~ ~ ) y f o r  r e s ~ s t a n c e  to 
Phytophthora b l i g h t  !?.I 

5 1 Pedigree 
N 0 

No. o f  Percent 
p l a n t s  b l l g h t  

I - - - - - - . - - 
a/  SPP - S i n g l e  p l a n t  progenies. - 
b/ The s u s c e p t i b l e  check, HY-3C showed 87.8xb l  i g h t  i nc idence  - 



APPENDIX- X X X V I I I  

Resu l t s  o f  screening o f  progenies o f  germplasm and paren ta l  1  ines 
f o r  Phytophthora b l i g h t  51 

S1. Pedigree 
No. 

No. o f  Percent  
p l a n t s  b l  i g h t  

a /  The suscep t i b l e  check, HY-3C showed 87.8% b l  i g h t  inc idence.  - 



APPENDIX- X X X I X  

Screening of single plant progenies of promising 1 ines to 
Phytophthora bl ight in RA-9 nursery - 

Ped i gree 

2 

ICP-24-PI 0 
ICP-24-P2Q 
ICP-24-P36 
ICP-24 - P44 
1CP-2376-PI0 
1CP-2376-P20 
1CP-3753-P1 Q 
1CP-3753-P20 
ICP-3753-P30 
ICP-3753-P40 
Pant-A3-PI9 
Pant-A3-P20 
Pant-A3-P30 
Pant-A3-P40 
ICP 7065-PI0 
1CP-7065-P28 
ICP-7065-P30 
ICP-7065-P40 
BDN- 1 -PI Q 
BDN - 1 -P20 
BDN - 1 -P30 
BDN- 1 -P49 
pus, Ageti -PI0 
Pusa Ageti -P2Q 
Pusa Ageti-P30 
Pusa Ageti-P40 
Pusa Age t l  - P60 
Pusa Ageti -P70 
Pusa Age t I -P80 
Pusa Ageti -P90 
Pusa Ageti - 113-PI0 
Pusa Aget I - 1  13-P20 
Pusa Ageti - 1  13-P3Q 
Pusa Agetl-113-P44 
Pusa Aget : -231 -PI 0 
Pusa Aget I -231 -P2Q 
Pusa Aget I -231 -P30 
Pusa Aget i -231 -P40 
Pusa Age t i -339-PI0 
Pusa Aget i -339-P20 

No. of Percent 
plants bl i ght 

3 4 

2 2 0 0 
23 4.4 
29 100~0 
2 8 64 3 
16 6.3 
14 7 1 
2 1 4.8 
2 1 0 0 
2 5 8 0 
18 0 0 
24 8 3 
13 7 3 
2 7 3 7 
25 4 0 
15 0 0 
2 4 8 3 
17 5 9 
2 1 9.5 
31 3 2 
26 7 7 
18 0.0 
19 5 3 
2 3 8 7 
2 7 7 4 
20 0 0 
2 4 8 3 
2 4 8.3 
2 2 4 6 
2 6 0 0 
2 4 0 0 
19 0 0 
2 7 0.0 
17 0 0 
14 7 1 
2 6 3 8 
2 2 0 0 
23 8 7 
23 4 3 
28 3 6 
22 9 1 

- - - 
Contd 



Pusa Age t i  -339-P39 
Pusa Age t i  -339-P4P 
Pusa Age t i  -758-PI4 
Pusa Age t i  -758-P29 
Pusa Ageti-758-P3P 
Pusa Age t i  -758-P44 
Pusa Age t i  -1 11 7-PI 0 
Pusa Aget i -11  75-PIP 
Pusa Age t i - 1  175-P2P 
Pusa Aget i -11  75-P3P 
Pusa A g e t i  -1 1 75-P49 
Pusa Age t i - 1  188-PI9 
Pusa Age t i  -1 188-P29 
Pusa A g e t i  -1 200-PI9 
Pusa Age t i  -1205-PIP 
ICP-1205-P2P 
ICP-1208-P1Q 
ICP-1208-P2Q 
ICP- 1208-P3P 
ICP-1209-P2P 
ICP-1209-P3P 
ICP-1209-P4P 
ICP-1209-P59 
ICP-1211 -PI9 
ICP-1249-PI 9 
ICP-1249-P29 
ICP-1372-PIP 
ICP-1510-P2P 
ICP-1510-P3Q 
ICP-1516-PIP 
ICP-1522-PBP 
ICP-1522-P59 
ICP-1522-P6Q 
ICP-1529-P2P 
ICP-1529-P39 
ICP-1529-P4Q 
ICP-1529-P5P 
ICP-1531 -PI 9 
ICP-1531 -P2Q 
ICP-1531 -P3P 
ICP-1531 -P4P 
ICP-1535-P3P 
ICP-1535-P49 
ICP-1535-P59 
ICP-1559-PI9 
ICP-1559-P29 
ICP-1559-P3P 

Con t d  . 
444 



I 2 3 4 

88 ICP-1587-P1Q 4 25 0 
89 1CP-1587-P20 25 0.0 
90, ICP. 1587-P3Q 22 0.0 
9' TCP-1587-P4Q 36 63,9 
92 ICP-1622-P24 2 7 7.4 
9 3 ICP- 1622-P34 22 9.1 
94, 1CP-1622-P4P 16 12 .5  
95 ICP-1622.P59 14 42.9 
96 1CP-1643-PI8 6 0.0 
97. 1CP-1643-P24 13 7 . 7  
98 ICP-1643-P34 2 1  4.8 
99 ICP-1643-P5Q 10 80.0 

100, ICP-1673-PI4 28 67 9 
101 ICP-1673-P24 14 50 0 
102 ICP-1673-P34 2 1 28 6 
103 ICP-1673-P4Q 15 93 3 
104 1 CP- 1686-P1Q 6 33 3 
105 ICP- 1686-P24 2 3 34 8 
106 ICP-1686-P3Q 3 1 6 5 
107. ICP-1686- p4Q 47 36 7 
108 ICP-1708-PI0 14 92.9 
109 ICP-1708-P20 26 3.9 
1'0 ICP-1 708-P30 13 69 2 
1 1  1 ICP- 1708-P44 13 0 . 0  
112 1CP-214 33 9 1 
113 ICP-580 4 3 4 7 
114 ICP 752 40 5 0 
I15 ICP.913 4 1 9 8 
116, 1CP- 934 46 8 7 
1 1 :  ICP-1088 4 7 8.5 
118 ICP-1090 5 1 9 8 
1 1  9 ICP-1120 46 0 0 
120 1CP-1123 5 1 9.8 
12 1 ICP-1149 4 9 8 2 
122 ICP-1150 5 0 10 0 
123 ICP-1151 48 8 3 
124 ICP-1258 50 10 0 
125 ICP- 1321 4 7 8 5 
126 ICP-1529 4 8 6.3 
127 1CP- 1535 4 6 8 7 
1 28 LCP-1570 42 7 1 
1 ?9 ICP-1586 4 9 8.2 

The s u s c e p t ~ b l e  check, HY-3C, showed 87 8 % b l i g h t  incidence. 



APPENDIX- XL 

Screening o f  wil t promis ing  progen ies  f o r  Phytophthora b l i g h t  
r e s i s t a n c e  i n  RA-9 n u r s e r y  !!/ - 

S1. 
No. Pedigree 

- 

No. o f  Percent  
p l a n t s  b l i g h t  

T-17-WlQ-W2Q-WlQ 
T-17-WlQ-W34-W10 
T-17-WlQ-W5Q-W1Q 
T-17-WlQ-W9Q-W10 
T-17-WlQ-W12Q-W1Q 
T-17-WlQ-Wl3Q-Wl4 
T-17-WIP-W170-W1 P 
T-17-W2P-WlQ-W39 
T-17-W2Q-W3Q-W8P 
T-17-W2Q-W7@-WlQ 
T-17-W2Q-W9Q-W29 
T-17-W3Q-W2Q-W50 
T-17-W3@-W3Q-W20 
T-l7-W3Q-W4Q-W2Q 
T-17-W3P-W6Q-W10 
T-17-W3P-W7Q-W10 
T-17-W3Q-W9Q-W1@ 
T-17-W3Q-W12Q-W2Q 
NP (WR) -1 5-W1 Q-W2Q-W1 Q 
NP WR)-15-WlQ-W28-W54 
NP I WR) -1 5-W1 a-W3Q-W8Q 
NP(WR)-15-Wl Q-W4Q-W8Q 
NP(WR)-15-WlQ-W7Q-W1Q 
NP(WR)-15-11 Q-W12Q-129 
NP(WR)-15-WlQ-Wl3Q-WsP 
NP(WR)-15-WlQ-W14Q-W2Q 
NP(WR)-15-W1 Q-W16Q-W1 P 
NP(WR)-l5-WlQ-W17Q-W39 
NP(WR)-15-WlQ-W19Q-W1% 
NP(WR)-15-WlQ-W20Q-W7Q 
NP(WR)-15-WlQ-W21Q-W1@ 
NP(WR)-15-W2Q-Wl Q-W9R 
NP (WR) -1 5-W2Q-W3Q-W1 Q 
NP(WR)-15-W2P-W5Q-WlQ 
NP (WR)-15-W20-W124-W19 
NP (WR) -1 5-W2Q-W14Q-W19 
NP(WR)-15-W2Q-W15Q-W1Q 
NP(WR)-15-W2Q-W16Q-W19 
NP(WR)-15-W2Q-W19Q-W1Q 
NP(WR)-1  ~ - W ~ ~ - W ~ O Q - W I Q  



----- - 
I 2 

- -- 
3 4 

4 1 .  N P ( W R ) - ~ ~ - W ~ Q - W ~ Q - W ~ ~  2 7 66 7 
4 2 NP(WR)-15-N3Q-W7Q-W24 2 4 41 7 
4 3 NP(WR)-'5-W34-W88-WM 2 5 16 0 
4 4 NP(WR)-15-W3Q-W98-W14 19 15.8 
45 .  N P ( W R ) - 1 5 - ~ 3 4 - ~ 1 4 @ - ~ 1 4  2 7 3 7 
4 6 NP(WR) -15-W34-W15Q-W14 2 7 1 1  1 
4 7 NP (WR) - 15-W38-W17Q-W74 2 4 4 2 
4 8 NP(WR)-15-W38-W184-~10 2 2 9 1 
4 9 EXE-Rb3"W54-W10-W4@ 19 0 0 
50 73039-Rb3-W40-W14-W194 28 10 7 
5 1 73039-Rb3-W40-W24-W39 25 4 0 
52 ICP-6970-S14-W38 2 4 8 3 
53 ICp-6970-810-W4Q 2 6 0 0 
54 ICP-6970-S24-W14 25 84 0 
55 ICP-6970-528-W34 26 3 9 
5 6 1CP-697O-S34-W14 5 2 53.8 
5 7 ICP-6970-S4Q-W10 5 1 25 5 
58 ICP-6970. S5B-W5B 24 33 3 
59, ICP-6970-S68 W10 25 24 0 
6 0 ICP-6970-S74-W10 24 8.3 
6 1 ICP-6970-S84-W14 2 4 25 0 
62 iCP-6970-S9Q-W14 2 5 32 0 
6 3 ICP-6970-81 O@-W14 2 6 3 .8  
64 C - 1  l-W20-Wl@4-W5Q 26 34 6 
65 NO 1258-W28-W50-W30 26 0 0 
66 ;5-3-3-W20-W130-W48 25 0 0 
6 7 15-3-3-W2Q-W16Q-W34 28 28 6 
6 8 20-1 - W I B - W ~ Q  2 4 0 0 
69 K W R - 1  .Wl@-W34-W30 2 3 65 2 
'0 KWR- 1 -W10-W39-W5@ 2 6 23 1 
- I KWR. i Wl@-W5Q-W30 2 6 0 0 
72 KWR-1 W%O-W2Q-Wl@ 2 6 7 7 
7 3 K W R -  1 -W24-W3@-WlQ 2 7 25 9 
7 4 KWR-l-W20-W7@-W8Q 2 6 19 2 
75 KWR-  1 -W20-WlOQ-WiQ 22 31 8 
7 6 KWR-1 -W28-Wl 14-W7Q 26 30 8 
7 7 KWR-l-W20-W134-W2@ 25 20 0 
78. K W R - 1  -W3Q-W1Q-W38 22 13 6 
7 9 KWR -1 -W30-W50-W2@ 2 5 24 0 
80 KWR- '  -W3Q-Wl lQ,W40 2 7 14 8 
8 1 KWR-1  -W38 W136-W5C 2 4 20 8 
8? ICP-1-6-W20-W18 16 12 5 
8 3 I C P - !  -6-W3@-WIQ 2 4 8 3 
84 ICP.1-6.W50-W20 2 6 3 9 
8 5 ICP-4745-4. W5Q-W3B 7 0 9 

- - w o n a - -  



a/  The suscep t ib le  check, HY-3C, showed 87.8% b l  i g h t  inc idence.  - 



APPENDIX-XLI & X L I I  

Zcreen lng of  s t e r i  1 i ty  mosalc r e s i s t a n t  progen ies  
(Germplasm selections & Breed ing m a t e r i a l s )  
f o r  Phytophthora b l i g h t  i n  RA-9 nu rse ry  - 

Pedigree 

-- -- 

No o f  Percent  
p l a n t s  b l l g h t  

ICP-3782-S14 29 
ICP -4769-3-S24 28 
ICP-4866- 1 . S34 26 
ICP-4885-1-S14 3 9 
ICP-5051-2.S40 28 
ICP-5097-1 -S30 31 
ICP-5436- 1 -S2@ 22 
ICP-5467-1 -S1 4 2 5 
ICP-5651- 1 -S34 2 7 
ICP-5656-1-S26 31 
ICP-5701-1 -S14 23 
ICP -6748-3-S20 33 
ICP-6831 -1 -S2Q 32 
ICP-6975-1 -S30 32 
1CP-7185-1 -S10 3 7 
ICP- 71 84-2-S50 34 
ICP-7194-1 -S40 28 
1CP-7201-2-S1 4 2 5 
ICP-7217-1-s10 3 2 
ICP-7232- 2-S44 3 7 
ICP- 7233-2-S10 9 
ICP-7234-2-S1Q 2 9 
ICP-7237- 1 -S30 2 0 
I C P .  7238- 1 -S50 16 
1CP-7239- I -SlQ 2 9 
1CP-7240-3-S14 3 1 
ICP-7243.7-S1Q 3 1 
ICP-7246.2-S94 10 
ICP-7248- 7-S40 4 
ICP-7250- l - S l 0  2 6 
ICP- 7258-1 -S4Q 15 
ICP-7273-1 -S30 24 
I CP- 7306-2-S20 2 7 
ICP-7336-1 -S3Q 2 4 
1CP-7337 -2-S44 2 4 
ICP- 7345-3-S2Q 2 1 
ICP-7346-1 -534 2 6 
ICP. 7349-1 -S10 25 

-- -.--- 
Contd 



ICP-7353-1 -S40 
ICP- 7372-3-S3P 
ICP- 7378-2-S29 
ICP -7387-5-S59 
ICP-7403-2-S20 
ICP-7407-1 -S20 
ICP-7411-1-S19 
ICP-7414-1 -S39 
ICP-7445-4-S59 
ICP-7501-2-S2P 
ICP-7864-1 -S59 
JCP-7867-1 -S49 
ICP-7870-1 -S1 9 
ICP-7873-5-S19 
ICP-7874-6-S40 
ICP-7875-3-S49 
ICP-7898-3-S39 
ICP-7904-5-S5Q 
ICP-7906-1 -S59 
ICP-7942-1 -S49 
ICP-7983-1 -S29 
ICP-7998-4-S5P 
ICP-8014-3-S40 
ICP-8021-3-S5P 
ICP-8029-1 -S4P 
ICP-8032-1 -S44 
ICP-8033-2-S1 9 
ICP-8035-1 -S39 
ICP-8036-13-S19 
ICP-8038-2-SIP 
ICP-8057-3-SIP 
ICP-8058-3-S49 
ICP-8061-3-S1Q 
ICP-8063-5-$19 
ICP-8067-2-S2P 
ICP-8075-2-S29 
ICP-8084-7-S59 
ICP-8093-2-S19 
ICP-8094-1 -S20 
ICP-8101-2-529 
ICP-8102-5-S1 9 
ICP-8103-3-S29 
ICP-8106-2-S59 
ICP-8111-2-S1 P 
ICP-8113-1 -S59 

Con td . 



lCP-8120-2-S50 
LCP-8121-2-S1Q 
1CP-8123-1 -S54 
ICP-8127-2-S44 
ICP-8128-1 -S14 
ICP-8130-5-544 
ICP-8132-2430 
iCP-8133-1 -S40 
ICP-9134-1-s14 
ICP-8'36-1 -S1Q 
ICP-8137-4-S40 
ICP-8138-2-S44 
ICP-8139-3.SlQ 
1CP-8140-1 -540 
ICP-8141-2-S2Q 
ICP-8144-3-S34 
1CP-8146-1 -S50 
ICP-8147-1 -S20 
ICP-8151-7-S4Q 
ICP-8160-1 -S3Q 
ICP-8161-1 -S14 
ICP-8167-1 -S34 
1CP-8501-2-$24 
Pant -B-76-5-S1Q 
74360-514-S10 
74360-S14-S2Q 
74360-S14-S34 
74360-51 4-S4Q 
74360-51 9-55Q 
74360-51Q-569 
74360-S14.574 
74360-S14-S84 
74360-S19-59Q 
74360-S10-5104 
74360-519-51 1 Q  
'436O-S1Q-S12Q 
74360-S1Q-S134 
74360-S1 Q-$144 
74360-S14-S15Q 
74360 -S14-5164 
74360-S3@-SlQ 
74360-534-524 
74360.534 -539 
74360-534-S4Q 
74360-539-S5Q 





Contd . 



73047-30-1 -S49-SIP (5NDT) 
73047-30-1 -S49-S29 
73047-30-1 -S49-S39 
73047-30-1 4 4 9 - S 4 9  
73047-30-1-S49-S59 
73047-30-1 -S49-S69 
73047-6-2-S79-S14 
73047-6-2-S79-S29 
73047- 6-2-S79-S39 
73047-6-2-S79-S49 
73047-6-2-Sl 19-S19 
73047-6-2-S119-S29 
73047-6-2-S119-S39 
73047-6-2-S119-S49 
73047-6-2-S119-S59 
73047-24-8-2-S19-S1 9 
73047-24-8-2-S19-S2P (DT (3NDT1 
73047-24-8-2-S19-S39 ( ~ N D T )  
73047-24-8-2-S19-S49 (6NDT) 
73047-24-8-2-S19-S59 (6NDT) 
74236-35-S89-S19 (7NDT) 
74236-35-S89-S29 (7NDT) 
74236-35-S89-S39 (7NDT) 
74236-35-S89-S49 (7NDT) 
74236-35-S89-S59 (7NDT) 
73047-1 0-S84-SIP (6NDT) 
73047-1 0-S89-S29 ( 5NDT) 
73047-1 0-S89-S39 (6NDT) 
73047-1 0-S89-S49 (6NDT) 
73047-1 0-S89-S59 (7NDT) 
73047-24-1 -5-S29-SIP (2DT ) 
73047-24-1 -5-S2P-S29 (3DT ) 
73047-24-1 -5-529-S39 (3NDT) 
73047-24-1 -5-S29-S49 
73047-24-1 -5-S29-S59 [%I 
73047-24-1 -5-S39-SIP (5NDT) 
73047-24-1 -5-S39-S29 (6NDT) 
73047-24-1 -5-S39-S39 
73047-24-Bu1 k 11-SIP-SIP YNDTI 5NDT 
73047-24-Bu1 k I I-S19-s29(5NDT) 
73047-24-Bu1 k I I-S19-S39(4NDT) 
73047-24-Bul k I I -S1 9-S49 
73047-24-Bu1 k I I-SIB-S5P 

Con t d  , 



a/ - The s u s c e p t i b l e  check, HY-3C, showed 87.7% b l i g h t  i nc idence ,  



APPENDIX- XLI I  I 

Resul ts  of  screening of ACT&/ pigeonpea 1 ines  aga ins t  
Phytophthora b l i g h t  i n  the  f i e l d  (RA-9) du r i ng  1978 K 

S1 . Pedigree/ No.. o f  No Percent Y ie l d /  l a n t  
No, C u l t i v a r  p l a n t s  b l  I gh ted  b l i g h t  (97 

EACT ( e x t r a  e a r l y )  
1 .  H-73-20 9 0 
2 .  ICPL-1 9 3 
2 ICPL-2 113 
4 .  UPAS-120 106 
5 .  H-76-19 149 
6 .  ICPL-3 8 7 
7. HPA-2 7 3 
8. H-76-20 104 
9. H-76-35 80 
0. H-76-53 85 
1 .  ICPL-4 94 
2. Prabhat 96 

ACT-1 ( e a r l y )  

1. ICPL-5 
2. ICPL-6 
3. ZCPL-8 
4 .  T-21 
5. JA-919 
6. HY-5 
7. ICPL-7 
8. TT-6 
9. Sehore-197 
0.. 4-84 
1 .  TT-5 
2.  Sehore-68 
3. DL-74-1 -3 
4. TT-4 

ACT-2 (rnedi urn) 

1. BDN-1 
2. HY-4 
3. JA-8 
4. ICPL-42 
5. Sehore-75-4 
6. JA-15 

- 
Contd. 



2 

ACT-2 (medium) 

JA-3 
ICPL-43 
ICP-1 
BDN-2 
No. 148 
JA-5 
AS-71 -37 
GS-1 
HY -2 
C-11 

ACT-3 ( l a t e )  

AS-29 
K-28 
K-23 
PS-65 
Group-8 
Group-1 0 
1234 
PS-41 
K-16 
Composi te -4  
Gwal i o r - 3  
NP (WR) 15 
T-7 
PS-43 
1258 
PS-66 

ACT - Arhar (pigeonpea) coord inated t r i a l .  These a r e  organized 
by t he  A l l  I n d i a  Coordinated Pulse Improvement P ro j ec t .  



APPENDIX- XLIV 

Screen ing  o f  pigeonpea germpl asm f o r  Phy toph thora  b l  i g h t  
r e s i s t a n c e  i n  p o t  c u l t u r e  

S1. ICP No. No. o f  Pe rcen t  
No. p l a n t s  b l i g h t  

1 2 3 4 

1 .  1206 25 76 .OO 
2. 121 0 25 76.00 
3. 121 2 25 80.00 
4. 1213 24 95.80 
5. 1214 2 7 74.00 
6.  121 6 29 82.70 
7. 1217 32 42.90 
8. 1219 37 83.80 
9. 1220 2 9 65.50 

10. 1222 2 5 64 .OO 
11. 1223 26 73.10 
12.  1224 3 3 87.90 
13. 1225 36 77.80 
14 .  1226 38 26.30 
15. 1228 34 41.20 
16 .  1229 38 81 .50 
17 ,  1230 34 79.40 
18. 1231 3 2 43.70 
19 .  1232 3 3 90:90 
20. 1233 31 51 .60 
21. 1236 34 55.90 
22. 1237 31 90,30 
23. 1239 2 3 91 "30 
24. 1245 3 0 96.70 
25. 1252 34 88.20 
26. 1254 33 90.90 
27. 1256 3 7 94.60 
28. 1258 40 0 .OO 
29. 1261 30 90.00 
30. 1262 2 7 74.10 
31 . 1264 39 100,OO 
32. 1265 3 7 75.70 
33. 1267 32 90.60 
34. 1270 3 3 66.70 
35. 1272 34 88.20 
36. 1274 33 97.00 
37. 1277 28 64.30 
38. 1279 3 2 65 "60  
39. 1280 32 87.50 
40.  1281 2 5 84  .OO 

S1. ICP No. No6 o f  Percent  
No p l a n t s  b l i g h t  

1 2 3 4 

41. 1282 3 5 77.10 
42. 1283 30 70 .OO 
43.  1289 4 0 70,OO 
44. 1291 34 58.80 
45. 1293 34 76.50 
46. 1296 27 77.80 
47. 1299 30 36.70 
48. 1303 30 96.70 
49. 1304 3 7 91.90 
50. 1307 30 100 .OO 
51. 1311 33 84.80 
52. 1313 3 7 81 .10 
53. 1314 38 39.50 
54. 1315 3 5 91 .40 
55. 1316 40 90 .OO 
56. 1319 37 64.90 
57. 1321 3 6 0 .OO 
58. 1323 38 26.30 
59. 1327 30 30 .OO 
60. 1333 33 30.30 
61 . 1336 2 7 100 .OO 
62. 1340 36 27.80 
63. 1342 3 2 90 -60 
64. 1345 35 71 .40 
65. 1347 3 6 91.67 
66. 1350 40 87.50 
67 .  1351 37 54 .OO 
68. 1353 31 45.16 
69. 1355 3 3 69,70 
70. 1357 3 3 54.50 
71. 1364 17 52.90 
72. 1366 2 5 72 .OO 
73.  1367 2 8 39.30 
74. 1369 34 79.40 
75. 1370 35 97.10 
76. 1377 39 46.10 
77. 1379 34 94.10 
78. 1380 3 1 74 -20 
79. 1381 2 3 87 00 
80.  1384 32 53.10 

Con t d  . 





100.00 
100 .oo 

85.70 
100 .oo 

91.90 
88.20 

100.00 
100.00 
100.00 
100  .oo 
100.00 

78.10 
53.50 
88.60 
90.60 
87.50 

100 .oo 
100.00 

86.50 
57.60 

100 .oo 
96.90 
97.60 

100.00 
79 .OO 
80.00 

Con t d  . 



41 100.00 
48 81 20 
40 100.00 
45 1 0 0 0 0  
41 100.00 
42 76 20 
45 97.80 
6 0 5.00* 
41 100.00 
49 100.00 
34 88.20 
37 89 20 
5 1 80 40 
42 76.20 
4 9 81 .60 
41 1 0 0 0 0  
45 ~ 0 0 . 0 0  
35 100.00 
46 100 00 
37 100 00 
29 100.00 
4 0 90 00 
5 0 88 .OO 
42 92.90 
19 100.00 
2 1 95 20 
28 92 90 
22 95.50 
25 88 00 
2 4 29 20 
18 94 40 
28 60 70 
29 65 50 
24 58 30 
23 82 60 
2 1 90 50 
13 1 0 0 0 0  
15 1 0 0 0 0  
12 1 0 0 0 0  
13 1 0 0 0 0  
29 82.80 
28 100.00 
26 76 90 
13 92 30 
20 90 00 

Contd . 



36 86.10 
44 9.1* 
29 72.40 
27 81.50 
29 89.70 
30 93.30 
33 90.90 
37 81.10 
4 6 65.20 
43 88.40 
13 76.90 
45 48.90 
4 3 69.80 
5 6 94 "60 
37 81.10 
46 80.40 
38 76.30 
48 64.60 
4 3 76.70 
41 61 .OO 
45 82.20 
3 0 93.30 
36 75 "00 
39 33,30 
40 55.00 
4 0 90.00 
44 93.20 
4 0 20.00 
4 1 14.60 
48 12.50 
4 7 78.70 
46 84.80 
37 86.50 
44 93.20 
3 1 96,78 
39 76.90 
36 91 -70 
42 92.90 
38 92.10 
35 65.70 
35 100.00 
4 1 90.20 
35 94.30 
39 89.70 
37 100.00 

Con t d  . 



30 5 6 7 0  
28 96 40 
28 100 00 
24 100 00 
22 100 00 
28 78 60 
32 100 00 
33 90 90 
30 100 00 
34 97 10 
26 96.10 
31 100.00 
30 100.00 
29 100 00 
29 96.60 
29 89 70 
32 96.90 
28 100.00 
32 90 -60  
35 74.30 
33 97.00 
31 100.00 
37 94.60 
36 83 30 
22 100 00 
38 97 40 
39 100 00 
39 92.30 
35 100 00 
33 100 00 
38 94 70 
33 9 7 0 0  
41 95 10 
44 100 00 
27 66 70 
32 93 80 
44 95 40 
50 94 00 
45 9 5 6 0  
42 85 70 
49 95.90 
41 9 2 7 0  
37 94 60 
36 86 10 
35 100 00 

-- 
Con t d  



4 

100 .OO 
100.00 
100 .OO 
91.90 

100 .OO 
100 .OO 

97.10 
100.00 
100 .OO 
84.90 

100 .OO 
100.00 

75.70 
92.70 

100.00 
100.00 
100.00 
100.00 
100 .OO 
100 ,00 
100.00 
100 .OO 
100 .OO 
100.00 

60.00 
O.OO* 

78.30 
100 .OO 
100 .OO 
100 .OO 

78.30 
100 .OO 

34.60 
73.30 

100.00 
100 .OO 
100 .OO 

38 .OO 
36.70 
42.90 
36.70 
86.20 
88 .OO 
38.70 
48.30 

- 
1 2 3 4 

576. 2552 30 83 30 
577. 2554 31 80-70 
578. 2557 27 88,90 
579. 2560 30 93 30 
580. 2562 29 82 80 
581. 2564 28 46.40 
582. 2569 28 28.60 
583. 2571 24 95.80 
584. 2573 24 33,30 
585. 2577 27 100 00 
586. 2579 32 56,20 
587. 2581 31 74.20 
588. 2586 30 90.00 
589. 2587 35 88.60 
590. 2588 33 42.40 
591. 2589 30 66.70 
592. 2591 30 73.30 
593. 2594 27 70.40 
594. 2595 27 44.40 
595. 2599 25 84.00 
596. 2602 32 93.80 
597. 2603 45 15.60 
598. 2605 36 63.90 
599. 2608 32 18.80 
600. 2612 52 76.90 
601 . 261 3 29 79,30 
602. 2617 31 90.30 
603. 2619 26 96 10 
604. 2621 32 84.40 
605. 2622 32 87.50 
606. 2624 33 88.80 
607. 2625 26 38.50 
608. 2626 32 28 10 
609. 2627 27 55-60 
610. 2628 28 50.00 
611 . 2629 28 82.10 
612. 2630 27 100 00 
613. 2631 27 100 00 
614. 2634 34 94.10 
615. 2635 31 93 60 
616. 2638 26 76 90 
617. 2639 27 81.50 
618. 2641 3 1 90 30 
619. 2642 30 70.00 
620. 2645 3 1 74 "20 

Contd . 



3 5 74 30 
3 6 94 40 
38 73.70 
3 0 86 70 
34 79 40 
26 84 60 
34 82 .30  
3 5 82 90 
31 67 70 
48 4 2' 
2 9 79 30 
3 5 88 60 
40 70 00 
32 75 00 
41 90 20 
36 47 20 
3 4 76 50 
33 97 00 
3 2 93 80 
4 1 19 50 
38 84 20 
38 86 80 
3 1 74 20 
6 7 13 4* 
3 5 97 10 
33 45 40 
3 2 90 60 
38 65 80 
3 1 16 10 
25 28 00 
2 9 79 30 
38 76 30 
3 2 68 70 
2 6 92 30 
30 26 70 
4 0 80 00 
3 5 51 40 
3 3 48 50 
2 8 7 1  40 
40 40 00 
40 55 00 
3 2 65 60 
3 1 7 7  40 
3 3 81 80 
2 7 44 40 
- - - - - - - - - - - - - - - 

Con t d  



1 2 3 4 

711. 2805 36 88.90 
712. 2808 40 67.50 
71 3. 2809 28 50.00 
714. 281 1 3 6 86.11 
71 5. 281 2 22 45.40 
716. 281 5 3 1 74.20 
71 7. 281 6 32 87.50 
718. 281 9 27 92.60 
719. 2820 4 3 81.40 
720. 2821 24 95.80 
721. 2823 34 94.10 
722. 2824 34 67.60 
723. 2827 35 74.30 
724. 2828 36 77.80 
725. 2829 3 0 70 .OO 
726. 2831 2 1 85.70 
727. 2832 28 82.10 
728. 2833 3 6 77.80 
729. 2834 33 48.50 
730. 2836 3 5 94.30 
731. 2839 3 0 66.70 
732. 2840 43 86.00 
733. 2841 36 72.20 
734, 2844 35 85.70 
735. 2846 2 0 85 .00 
736. 2848 23 95.60 
737. 2849 26 96.10 
738. 2851 34 88.20 
739. 2852 3 2 56.20 
740. 2858 3 5 80.00 
741. 2860 38 65.80 
742. 2862 3 6 83.30 
743. 2863 34 67.60 
744. 2865 2 9 58.60 
745. 2868 3 7 83.80 
746. 2873 2 5 96 .OO 
747. 2875 25 68.00 
748. 2879 35 94.30 
749. 2877 30 73.30 
750. 2880 35 94.30 
751 . 2881 36 50 .OO 
752. 2883 34 70.60 
753. 2884 34 85.30 
754. 2886 38 31.60 
755. 2888 28 100 .OO 

1 2 3 4 

756. 2889 38 9210 
757. 2890 26 80 80 
758. 2894 36 7500 
759. 2895 2 7 74 10 
760. 2898 34 64 70 
761 . 2900 27 63 00 
762. 2901 23 73.90 
763. 2902 3 1 96 80 
764. 2905 3 6 94 40 
765. 2907 2 5 80 00 
766. 2909 30 43 30 
767. 291 2 34 44 10 
768. 291 3 44 54.50 
769. 2930 28 100 00 
770. 2931 30 93 30 
771. 2941 29 86 20 
772. 2949 28 89 30 
773. 2964 34 97 10 
774. 2969 26 100 00 
775. 2970 24 87.50 
776. 2974 66 1 . 5 *  
777. 2978 28 100 00 
778. 2985 3 3 97 00 
779. 2993 3 1 54 .80 
780. 2998 2 7 88 90 
781 . 2999 29 75 90 
782, 3008 5 6 3 6' 
783. 301 2 3 7 94 60 
784. 3023 3 6 91 70 
785. 3027 30 63.30 
786. 3032 34 94 10 
787. 3041 2 5 92 00 
788. 3053 38 71 .OO 
789. 3062 34 91 20 
790. 3082 3 5 85 70 
791. 3092 42 45 20 
792. 31 30 3 1 54 80 
793, 31 33 36 69 40 
794. 31 38 32 28 10 
795. 31 45 33 81 80 
796. 31 46 38 8160 
797. 31 81 31 16 10 
798. 31 83 33 84 80 
799. 3185 38 57 90 
800. 3187 3 1 1 2  90 

Con t d  



2 8 17 90 
3 5 94 30 
25 76.00 
29 79 30 
33 93 90 
29 1 7  24 
31 93 50 
25 88.00 
3 3 78 80 
34 88 20 
37 86 50 
26 34 60 
2 2 77 30 
30 23.30 
3 1 100 00 
64 0 00* 
34 94.10 
30 70 00 
34 70.60 
36 100.00 
62 1 6* 
27 88 90 
3 1 87 10 
31 87 10 
34 14 70 
3 7 97 30 
3 1 87 10 
2 5 72 00 
3 0 96 70 
2 8 100 00 
2 6 34 60 
2 2 86 40 
3 6 66 70 
3 7 62 20 
3 4 85 30 
3 3 48 50 
33 97 00 
29 100 00 
3 3 90 90 
6 5 10 8*  

100 00 
28 30 2 3 3 0  
2 8 92 90 
7 1 11 3* 
23 73 90 

------ -- 
Con t d  



1 2 3 4 

891. 3867 5 9 23,70* 
892. 3868 69 O.OO* 
893 3869 28 35 -70 
894 3891 6 7 3 Oo* 
895 3899 37 2,70* 
896. 3904 27 25.90 
897 3906 32 50 .OO 
898. 391 2 34 23 50 
899 3914 33 42 40 
900. 3920 31 64 50 
901 . 3923 3 1 61 30 
r 1 L ~ 2  . 3927 3 1 35.50 
903 3937 64 0 .OOR 
904. 3945 60 11 "70 
905. 3951 26 84 60 
906. 3953 34 88,20 
907. 3964 26 15 40 
908. 3971 23 43.50 
909, 3979 29 79.30 
910. 3982 28 89-30 
911. 3990 44 97.70 
91 2 3997 2 9 96 60 
91 3.  4008 28 64 -30 
914. 401 7 12 41 70 
915. 4023 23 78 30 
916. 4024 31 38 70 
917. 4043 2 9 62.10 
918. 4057 2 5 60 .OO 
91 9 .  4063 3 3 75 70 
920. 4074 2 3 87 .OO 
921. 4076 4 2 83.30 
922. 4094 33 93,90 
923. 4097 28 60.70 
924. 41 01 38 39 50 
925. 41 04 38 89 50 
926 4113 34 47.10 
927. 41 25 28 78 60 
928. 41 26 3 2 90.60 
929. 41 27 36 83.30 
930 41 29 34 79.40 
931. 41 32 29 13.80 
932. 41 35 7 1 1,40* 
933. 41 38 32 28.10 
934. 41 41 6 7 1 ,SO* 
935 4142 38 50 "00 

----- 
1 2 3 4 

936, 4165 49 ' 6 3 0  
937 4168 86 2 30 
938 4174 43 9 5 3 0  
939, 4176 29 86 20 
940, 4180 36 58 30 
941. 4182 26 8 4 6 0  
942, 4186 40 60 00 
943, 4193 33 69 70 
944. 4196 43 81 40 
945. 4199 31 74 20 
946. ,4213 36 61 10 
947. 4220 30 100 00 
948. 4221 35 65 70 
949. 4224 34 82,30 
950 4229 21 95 20 
951 4231 11 36 40 
952. 4234 33 60 60 
953 4236 33 90 90 
954. 4240 31 100 00 
955. 4245 28 71 40 
956. 4255 26 84 60 
957. 4260 30 90 00 
958. 4266 32 90 60 
959 4286 28 78.60 
960 4290 31 80 60 
961. 4292 33 81 00 
962, 4295 31 83 90 
963 4314 29 72 40 
964. 4317 35 71 40 
965 4326 29 86 20 
966 4328 26 84 60 
967 4333 36 69.40 
968. 4340 26 96.10 
969. 4344 23 100 00 
970 4360 26 100 00 
971, 4367 27 96.30 
972, 4368 31 100 00 
973 4379 29 65 50 
974, 4380 31 100 00 
975. 9382 20 95 00 
976. 4396 26 69 20 
977 4404 55 41 80' 
978 4412 29 100 00 
979. 4414 28 100 00 
980 4423 26 100 00 

Con t d  . 



-- 
Con t d  . 



- 
Contd 





3 0 93 30 
2 8 75 00 
2 6 50,OO 
19 73.70 
2 7 40 70 
2 7 70 40 
23 95 60 
24 37 50 
23 47 80 
22 40 90 
2 0 90 00 
24 95 80 
2 7 96 30 
31 10000 
25 8 00 
19 0 00 
19 100 00 
25 92 00 
25 92 00 

-- 
Contd. 





I 
* Average o f  two t e s t s .  



APPENDIX-XLV 

Sc reen ing  o f  s t e r l l  i ty mosaic r e s i s t a n t  (SMR) germplasm s e l e c t i o n s  
a g a i n s t  Phytophthora  b l i g h t  o f  pigeonpea ( p o t  c u l t u r e 1  

S1. Ped i g ree  No. o f  Percent 
No. p l a n t s  b l i g h t  

t e s t e d  

1 2 3 4 -- 
1 ,  ICP-504-1-4-S159 10 100.00 
2. -2828-1 -5-519 10 100.00 
3 .  -3782-1 69 10 100.00 
4. -3783-3-21-ISPB 10 100.00 
5. -4765-3-5S9 15 0.00" 
6. -4769-3-2SQ 15 80 .OO 
7. -4866-1 -6S9 2 8 0 .OO* 
8. -5097-1-2SP 10 60,OO 
9 .  -5277-1 -359 9 22.20 

10. -5436- 3-2SQ 10 90.00 
11. -5467-1 -1  58 11 72.70 
12. -5651 -1-7SP 10 70.00 
13. -5656-1 -2S9 2 1 0.00 
14, -5701 -1 -3% 10 90.00 
15. -5729-1 - IS@ 10 100 .OO 
16. -5907-1-359 9 77.80 
17. -6831 -1 -2% 10 100.00 
18. -6975-1 -2% 10 100.00 
19. -6997-1 39-12-1SQB 10 100.00 
20. -7035-34-34-1S9B 10 100 00 
21. -71 19-2-2-S49 10 100 00 
22. -7185-1 -6% 20 30 00* 
23. -71 94-2- lS9 10 10 00 
24. -7196-3-7S9 8 100 00 
25. -7197-3-S19 16 6 20* 
26. -7201 -7-4S9 10 100.00 
27. - 721 7-7-2S9 10 100.00 
28. -7232-2-4% 10 80 00 
29. -7233-3-254 13 100.00 
30. -7234-6-4S8 10 100 . O O  
31. -7237-2-IS% 8 100.00 
32. -7239-3-IS9 10 100,OO 
33. -7240-7- 1 S9 10 90.00 
34. - 7246-2-8S4 13 100 00 
35. -7248-9-4SP 10 100 00 
36. -7249-1 -4S)9 9 100,OO 
37. - 7250-3- IS@ 9 100.00 

- 
Con t d  



-- 

100 00 
100 00 
100 00 
100 00 
100 00 
100 00 
100 00 
100 00 
100 00 
100 00 
100 ,oo 
100 00 
100 00 
100 00 

0,00" 
100 00 
100.00 
100.00 
100 00 
100,oo 
100 00 
100 00 
100 00 
100,oo 
100.00 
100 00 
100 00 
100 00 
100 00 
100 00 
100 00 
100 00 
I00 00 
100 00 
100 00 
100 00 
100 00 
100 00 
90 00 

100 00 
100 00 
100 00 
100 00 
88 90 

Con t d  



-- - 

87 - 1CP-8058-3-1 SB 10 
8 3 -8061 -4-8SQ 9 
84 -8063 -5-  3SR 10 
8 5 -8067-1 - 1  - l S Q  1 0 
8 6 -8075-2- 3S9 9 
8 7 -8084.7 l S9 10 
88 -8093-2-1 S9 9 
89 -8094-1 -1 SB 10 
90 -8101 -5.1SQ 24 
9 1 -81 03-5.5% 10 
92 -81 06-2-5S4 2 0 
93 -811 1-3.3% 8 
94 -81 13-1 -3% 10 
9 5 -81 20- 1 - 1 S4 1 5  
96 -8121-1-154 1 1  
9 7 -81 23 -2 -4% 10 
98 -8127-8-IS9 27 
9 9 -81 28- 1 -4S9 10 ' 00 -81 30-5-3S9 10 

101 -81 32-2-3S9 2 2 
102 -8133-1 -4% 9 
' 03  -81 34 -2 -354 9 
104 -81 36 - 1 -4S9 8 
105 -8137.3 IS9 10 
106 -8138-3-3% 8 
107 -8139-3.1% 24 
108 .8140-3-'S4 9 
109 .8141-3-354 9 
"0 -8144 -3-3SQ 2 9 
7 1 '  -8146-1 -5SQ 9 
* : ;  -8147.1 -2SQ 2 I 
113 -8151 -7-3SQ 2 8 
' 1 4  -8160-1-59 9 
1 '5 -8167-1 -1SO 9 
116 -8501 -2-1SQ 10 
1 ' 7  Pant -R-76-5-1SO 9 

H V - 3 C  ( s u s c e p t i b l e  check)  2 7 
- 
* Aver3ge o f  two test  results 

-- 

100 00 
100 00 
100 00 
100 00 
100 00 
100 00 
88 90 

100 00 
0 00' 

90 00 
5 OO* 

12 50 
100 00 

6 70' 
100 00 
100 00 

0 OO* 
90 00 

100 00 
0 OO* 

100 00 
88 90 

100 00 
40 00 

1 OD 00 
0 00' 

33 30 
88 90 

6 90 
100 00 

0 OOf 
0 00' 

100 00 
100 00 
100 00 
88 90 

85 20' 



APPEND1 X-XLVI 
T r i p  r e p o r t  o f  Dr. J. Kannaiyan 

V i s i t  t o  : De lh i  

Dates : September 6 and 9, 1978 

Purpose : 1.  To study pigeonpea Phytophthora b l i g h t  s i t u a t i o n  

2. To o b t a i n  Phytophthora i s o l a t e s  

Contact  : Dr .  J.S. Grewal, Sr .  Pulse Pa tho log i s t ,  IARI 

Other persons met : Dr.  V . V .  Chenulu, Head, D i v i s i o n  o f  Mycology and 
P l a n t  Pathology, IARI; Dr. M. Pal  and Dr.Kulshresht, 
Pulse Pathology s t a f f ,  IARI 

Places v i s i t e d  : IARI (Pu lse  Pathology Lab. and exper imental  p l o t s )  

Notes 

1 .  Moderate i nc idence  of Phytophthora b l i g h t  was ob- 
served a t  a p a r t i c u l a r  l o c a t i o n  o f  t h e  IARI farm. 
I t  was i n  the  same l o c a t i o n  t h a t  cons iderab le  
b l i g h t  d isease was observed l a s t  y e a r  a l s o .  

2. The i n t e n s i t y  o f  Phytophthora b l i g h t  (as  observed 
i n  an Agronomy t r i a l  ) d i d  n o t  seem t o  d i f f e r  be t -  
ween so le  and mixed crops.  However, v a r i a t i o n  i n  
i n t e n s i t y  was observed between d i f f e r e n t  b locks  i n  
t he  same t r i a l .  

3. Diseased p l a n t  samples were c o l l e c t e d  and i s o l a -  
t i o n s  were made a t  IARI i t s e l f .  

V i s i t  t o  

Dates 

Purpose 

Contact  

: Kanpur 

: September 7 and 8, 1978 

: 1 .  To study t h e  prevalence o f  pigeonpea Phytophthori 
b l i g h t  i n  and around Kanpur 

2 .  To o b t a i n  Phytoph tbra  i s o l a t e s  

3.  To l o o k  a t  ICRISAT l i n e s  be ing grown i n  t he  
Na t i ona l  Un i fo rm W i  l t T r i a l  

Drs. H.K. Saksena, Head, Department o f  P l a n t  
Pathology, and P. Shukla, Pulse P a t h o l o g i s t  



Other  persons met : Dr .  Laxman Singh, D i r e c t o r ,  Pulses;  Dr .  Mathai ,  
Breeder ;  Mr,  A.N. Mishra and Mr. R.R. Singh, 
Pu lse  Pa tho logy  s t a f f  and Mr. R.N. Gupta, Super- 
i ntenden t ,  Deeg Farm 

F laces  v i s i t e d  : C . S .  Azad U n i v e r s i t y  o f  A g r i c u l t u r e  and Technology, 
Kanpur; D i r e c t o r a t e  o f  Pulses,  Kalyanpur  and Deeg 
Farm 

Notes - 

Conclus ions  

1. A t  Kanpur, a  v i s i t  was made t o  t h e  w i l t  s i c k  p l o t  
f o r  observ ing  t h e  N a t i o n a l  Un i fo rm N i l  t T r i a l  
where ICRISAT l i n e s  a r e  a l s o  under t e s t .  I n  t h i s  
p l o t ,  n a t u r a l  i n c i d e n c e  o f  Phytophthora b l i g h t  
was about  10 p e r c e n t .  Diseased p l a n t  samples 
were c o l l e c t e d  and i s o l a t i o n s  were subsequent ly  
made o f  t h e  pathogen i n  t h e  l a b o r a t o r y .  

2 .  A t  Kalyanpur, pigeonpea exper imenta l  p l o t s  were 
v i s i t e d  and Phytophthora b l i g h t  was observed a t  
two l o c a t i o n s .  The i n c i d e n c e  was around 5 p e r -  
c e n t .  A EJhytopkthora i s o l a t e  was o b t a i n e d  f r o m  
t h e  d iseased samples . 

3.  A t  Deeg Farm, t h e  b l i g h t  i n c i d e n c e  was much h i g h -  
e r  ( 5 0  p e r c e n t )  i n  Cv. T-21 . Diseased samples 
were c o l l e c t e d  f o r  i s o l a t i o n .  

: I n  t h e  p laces  v i s i t e d ,  t h e  p reva lence  o f  p igeon-  
pea Phytophthora b l i g h t  c o u l d  be seen b o t h  i n  
s o l e  and mixed c rops .  I s o l a t e s  o f  Phytophtbra 
were o b t a i n e d  f rom Del h i ,  Kanpur, Kalyanpur  and 
Deeg . 
Two p o s s i b l e  t e s t i n g  l o c a t i o n s  f o r  Phytophthora 
b l i g h t  were i d e n t i f i e d ;  one a t  IARI ,  D e l h i  and 
t h e  o t h e r  a t  Deeg Farm, Kanpur. 



APPENDIX - XLVI I 
Results of screening sterility mosaic resistant 
progenies (F? & Fd) in mu1 tiple disease nursery 

-- 
S1. Pedigree No, of Percent Percent No o f  Per r2nt  
No. plants bl+ght SM plants w 7 b  - 
1 2 3 4 5 6 7 

ICP-7035-45-27-S29 PI 2 7 88 9 
C .NO-74360-F4B-SlP-VII NDT 31 54.8 

-S2@-VIII NDT 24 7 6,7 
-S3@-VIII NDT 29 68.9 
-S4B-VIII NDT 53 41.5 
-S5B-VIII NDT 22 54.5 
-S6P-VIII NDT 27 18.5 
-S7B-VIII NDT 50 70 .O 
-S8B 31 51.6 
-S9P-VII NDT 7 71.4 
-SlOP-VIII NDT 31 32.2 
-S11P-VIII NDT 45 24.4 
-S12P-VIII NDT 55 14.5 
-S139-VIII NDT 61 32,8 
-S149-VIII NDT 55 45 -4 
-S15Q-VIII NDT 43 30.2 
-S169-VIII NDT 50 36 .O 
-S17P-VIII NDT 30 60 0 
-S189-VIII NDT 29 51.7 
-S199-VIII NDT 18 38-9 
-S209-VII NDT 38 47,4 
-S21Q-VII NDT 40 27.5 
-S229-VIII NDT 32 43.7 
-S239-VI I NDT 40 47.5 
-S248-VIII NDT 36 50 0 
-S258-VIII NDT 48 3 ? , 3  
-S269-VII NDT 38 10 5 
-S27P-VIII NDT 31 71 0 
-S289-VII NDT 56 85 7 
-S290-VII NDT 44 25-0 
-S309-VII NDT 40 35 "0  
-S3IP-VII NDT 27 74 1 
-S329-VIII NDT 40 32 "5 
-S339-VI I NDT 54 74 1 
-S34@-VII NDT 28 64,3 
-S359-VII I NDT 54 51 -8 
-S368-VII NDT 35 45 7 
-S37P-VIII NDT 46 69-6 

Con td, 



39, C ,N0-74360-F4B-S38@-VI I I NDT 
40. -S398-VIII NDT 
41 . -S408-V I I I NDT 
42. -S418 
43 -S429 
44, -S438 
45, -S44Q-VI I I NDT 
46 -S458-VI I NDT 
47. -S469-VII NDT 
48. -S47Q-VII NDT 
49. -S480-V I I I NDT 
5 0 -S49Q-VIII NDT 
51 . -S509 
52 -S51Q-VI I NDT 
5 3 -S520-VI I NDT 
54. -S53@-V I I I NDT 
55 -S54@-VIII NDT 
5 6 -S55@-VIII NDT 
57, -S568-VIII NDT 
58 -S570-VII NDT 
59. -S58B-VII NDT 
60 -S59B-VII NDT 
6 1 -S608-V I I NDT 
6 2 - S61Q-VI I NDT 
63, - S628-VI I NDT 
64 -S63B-VI I NDT 
65 -S64Q-VII NDT 
66 -S658-VI I NDT 
6 7 -S669-V I NDT 
6 8 -S679-V 1 I NDT 
6 9 -S688-VII NDT 
70, -S698-VII NDT 
7 1 -STOP-VI I NDT 
72 -S71Q 
73 -S 728 
74. -S739 
75 -5748 
76. -S758 
17 -ST68 
'8 -5779 
7 9 -S789 
80. -S798 
81, -S808 
82, -S818 





Contd 



Contd . 

4 84 



21 6. C .NO-74360-F4B-S2150 38 34.3 0.0 27 55 5 
21 7 .  -S216P 13 38.5 0.0 9 44.4 
218. -S217P 24 70.8 0.0 7 28.6 
219. -S2189 55 23.6 0.0 42 9.5 
220. -S2199 39 33.3 0.0 2 7 0 .O 
221 . - S220Q 44 56.8 0.0 19 52.6 
222. -S2210-7NDT 41 34.1 0.0 29 79 3 
223. -S222P-8NDT 17 47.0 0.0 11 54.5 
224. -S223B-8NDT 40 72.5 0.0 29 24.1 
225 -S2248-8NDT 37 64.9 0.0 15 26.7 
226. -S225%-8NDT 41 61 . 0  0,O 16 68.7 
227, -52268 51 49.0 0.0 29 31 .6 
228. -S2278-8NDT 42 33.3 0.0 29 24 1 
229. -S2284-8NDT 31 41.9 0.0 21 38 1 
230. -S2298-VI I I NDT 53 41 .5 0 0 35 42.8 
231 -S2308 36 38.9 0.0 25 40.0 
232. -S2318 44 90.9 0.0 4 50.0 
233. -S232P-V I I INDT50  74.0 0.0 18  36.0 
234. - S2338 64 21.9 0.0 52 25.0 
235. - S2349 46 15.2 0.0 39 12.8 
236. -S2350 67 16.4 0 0  56 30.3 
237. -S23661 44 2.3 0.0 44 70.4 
2 38 -S2370 38 60.5 0.0 17 76.5 
239. -S238Q 61 68.8 0.0 19 7 3 7  
240. -S2390-VI I I  NDT 38 34.2 0.0 26 42.3 
241 , -S2408-VI I I  NDT 29 75.9 0.0 7 42.8 
242. -S241B-VII I  NDT 47 74.5 0.0 17 47.0 
243. -S242f i -VI I I  NDT 41 70.7 0.0 15 46.7 
244. -S2438 41 75.6 0,0 12 0.0 
245. -S244Q 45 42 2 0.0 30 20 0 
246 -S2454 51 29.4 0.0 36 22 2 
247 -S2460-VII I NDT 56 83.9 0 0 12  8.3 
248 -S2478 42 69.0 0.0 14 92.8 
249. -S2488 61 27.9 0.0 44 63.6 
250 - -S2498-VI I I  NDT 50 28.0 0.0 36 9 7 2  
251 . -S2508 50 40.0 0 .0  30 80.0 
252. - S25161 49 16.3 0.0 42 30.9 
253. -52528 61 8 2 0  0.0 11 45.4 
254. -S2539 60 90.0 0 0  8 0 .O 
255. -S2544-VI NDT 53 45.3 0.0 32 90.6 
256. -S255Q-VII I  NDT 41 48.8 0.0 30 0.0 
257, -S2568 52 26.9 0.0 40 7 7 5  
258. -S2579 5 1 0.0 0.0 51 58.8 
259. -S258Q*VII NDT31 45.2 0.0 19 89.5 
260, -S2590-VI I NDT 65 41.5 0 0 39 8 4 - 6  

Contd. 



C .NO-74360-F4B-S26OWI I NDT 
-S2610-VI I NDT 
-S2629 
-S2639-VII NDT 
-S264P-VI I NDT 
-S265Q-VI NDT 
-S266P-VI I I NDT 
;S267B-VI I NDT 
-S26861 
-S269% 

ICP-7065-1 -P2 
ICP-6997-137-1 -Br-PI 
C .NO-74236-F4B-SlB-V1 I I N U  

-S28-VI NOT . 
-S3B-VII NDT 
-S4%-VII  NDT 
-sse-VI N& 
-S68-V? NDT 
-S7%-VII  NDT 
-S8B-VI I I  NDT 
-S9@-VI NDT 
-SlO%-VII  NDT 
-S119-VI I I NDT 
-S12% 
-S13P-VII NDT 
-S148-VI I NDT 
-S159-VII NDT 
-S169-VI I NDT 
-S17P-VI I NDT 
-Sl8P-V I I NDT 
-S19P-VI I NDT 
-S208-VI I NDT 
-S21P-VI I NDT 
-S220-V I I NDT 
-S23P-VII NDT 
-S24%-VII NDT 
-S258-VI I NDT 
-S268-V I I NDT 
-S27P-VI 1 NDT 
-S288-VI I NDT 
-S299-VI NDT 
*S308-VI I NDT 
-S31P-V I I NDT 
-S329-V I I NDT 
-S330-VII NDT 

~ -- 

Contd. 



C NO-74236-FqB-S340-V1 NDT 47 61.7 0.0 
-S35Q-VII NDT 47 38.3 0.0 
-S36R-VI NOT 41 56.1 0.0 
-S37%-VII NDT 42 50.0 0.0 
-S38Q-VII NDT 39 48.7 0.0 
-S399-VI NDT 23 60.9 0.0 
-S404-VII NDT 41 39.0 O O 
-S41Q-VII NDT 12 25,O 0.0 
-S428-VII NDT 48 25 - 0  0 O 
-S438-VI I INDT 56 30.3 0.0 
-S440-VII NDT 48 25.0 0.0 
-S45R-VII NDT 45 46.7 0.0 
-S46P-VII NDT 53 56.6 0 0 
-S470-VII I  NDT 46 3 0.0 
-S48P-VII NDT 50 94.0 0.0 
-S490-VII I  NDT 53 37.7 0.0 
-S50B-VII NDT 16 37-5  0,O 
-S510-VII I  NDT 30 50.0 0 - 0  
-S52P-VIII NDT 24 0.0 0.0 
-S534-VII  NDT 66 30.3 0.0 
-S540-VII NDT 41 41 5 0.0 
-S55P-VII NDT 45 24.4 0 0 
-S568 V I  NDT 47 47 5 0 0 
-S579-VII I  NDT 62 35.5 0.0 
-S580 V I I  NDT 51 45 . I  0.0 
-S599-VII NDT 58 41.4 0 0 
-S604-VII NDT 76 64.5 0.0 
-S610-VII NDT 25 48.0 0.0 
-S620-VII NDT 48 12.5 0 0 
-S63Q-VII1 NDT 44 79 5 O 0 
-S648-VII I N U  30 70 0 0 0 
-S65$-VI I INDT 36 41.7 0.0 
-S660-VII NDT 42 57.1 0 0 
-S67Q-VIIINDT 17 41.2 0 0  
-S68Q.VII NDT 55 3 8 2  0 0  
-S690-VII I  NDT 35 91.4 0.0 
-S708-VII NDT 44 52 3 0 O 
-S71Q-VIII NDT 37 43 -2  0.0 
-S72P V I I I  NDT 29 27 6 0 0 
-S73#-VI I I  NDT 23 39.1 0 . 0  
-S740-VII I NDT 47 14 9 0 0 
.S75P V I I I  NDT 9 33 3 0 0 
-S760-VII INDT 26 38.5 0.0 
-S77Q-VII NDT 46 34.8 0 0 
-S788=VII NDT 47 29,8 0.0 

16 7 
l2 15 8 0 0  
2 4 95 8 
4 7 57 "4  
24 79.2 
34 82 3 
28 67 8 
4 0 95 ? O  
2 7 14.8 
34 73-5 
2 9 82 7 
15 33.3 
4 7 63 "8  
11 81 8 
10 30.0 
22 4.5 
18 44 4 
12 33 3 
35 17 1, 
4 0 0 

22 31 8 
22 13 6 
2 1 23 8 
16 68 7 
4 0 52.5 

6 50 0 
16 75 .O 
30 43.3 
3 5 51 4 

Con t d  



C .NO-74326-F4B-S799-VI I 1  NDT 
-S809-VIII NDT 
-S81 P-VI I I NDT 
-S828-VI I I NDT 
-S839-VI I NDT 
-S849-VI I NDT 
-S850-VI NDT 
-S86P-V I I I NDT 
-S87$-VIII NDT 
-S889-VI I NDT 
-S89B-VI I NDT 
-S9OQ-VI I NDT 
-S910-VII NDT 
-S92P-VII NDT 
-S93P-VI I NDT 
-S940-VI I NDT 
-S95P-VI I NDT 
-S969-VI I NDT 
-S979-VI I NDT 
-S989-VI I I NDT 
-S990-VI I NDT 
-S100Q-VI I I NDT 
- S1OI P-VI I NDT 
-S102Q-V I I I NDT 
41038-VI I  NDT 
-S104P-VI I I NDT 
-S105P-VI I NDT 
-S1069-VI I I NDT 
-S107P-VII NDT 
-S1080-VIII NDT 
-Sl09P-VII NDT 

NO-148-P2 
ICP-6997-P1 
C .NO-74335-F4B-S10-V NDT 

-S28-VII NDT 
-S3P-VII NDT 
-S4%-VIII NDT 
-S50-VII NDT 
-S6Q-VII NDT 
-S78-VII NDT 
-S8P-VII NDT 
-S9P-VII NDT 
-S1OP-VI I NDT 
-S11 P-V I I NDT 
-S12P-VI I NDT 

Contd 



NDT 22 
11 
27 
41 

NDT 35  
NDT 37 

34 
NDT 33  
NDT 37 
NDT 19 
NDT 25 
NDT 1 7  
NDT 35 
NDT 38 
NDT 28 
NDT 1 0  
NDT 31 
NDT 30 
NDT 26 
NDT 48  
NDT 42 
NDT 37 
NDT 22 
NDT 48  
NDT 1 7  
NDT 47 
NDT 25 
NDT 45  
NDT 31 
NDT 39 
NDT 28 
NDT 47 
NDT 45 
NDT 1 8  
NDT 46  
NDT 1 8  
NDT 38 
NDT 28 
NDT 16 

3 5 
24 

NDT 1 6  
NDT 35 
NDT 38  
NDT 25 

Contd 



C .NO-74335-FqB-S580-V1 I NDT 
-S59Q-VI I NDT 
-S609-V I I I NDT 
-S61Q-VIII NDT 
-S624-VII NDT 
-S638-V NDT 
-S644-V NDT 
-S65P-VI I NDT 
-S66P-V1 I I ~ D T  
-5670-VII NDT 
-S680-VII NDT 
-5690-V I I NDT 
-S708-VI I NDT 
-S71q-VI I NDT 
-S720-VI I NDT 
-S730-VI I NDT 
-S740-VI NDT 
-S759-VI NDT 
-S76P-VII NDT 
-S779-V I I I NDT 
-S788-VII NDT 
-S79P-VI NDT 
-S80P-VI I NDT 
-S818 
-S829-VI I NDT 
-S83B-VII NDT 
-S840-VI I NDT 
-S85@VII NDT 
-S86B-VII NDT 
-S879-VI NDT 
-saaa-VII NDT 
-S89P-VI I NDT 
-S908-VII NDT 
-S91Q 
-S92B-VII NDT 
-S93Q-VII NDT 
-S940-VII NDT 
-S950-V I I NDT 
-S969-VI I1 NDT 
-S97P-VII NDT 
-S98B-VI I NDT 
-S990-VI I NDT 
-S1009-V I I NDT 
-S1010-VI I NDT 
-S1020-VI 1 NDT 

Contd 



1 2 3 4 5 6 7 
- 
486. C.NO-74335-F4B-S1038-VII NDT 41 100.0 0.0 0 - 
487 -SI040-VII NDT 43 88.4 0.0 5 80.0 
488. -SlO5P-VII NOT 25 80.0 0.0 5 0.0 
489 .. -S1060-VIIINDT 33 48.5 0.0 19 21,O 
490 - -SI07Q-VII NDT 35 31.4 0.0 26 7.7 
491 . -SI08B-VII NDT 16 93.7 0.0 1 100,O 
492. -S109Q-VII NDT 19 78.9 0.0 4 0.0 
493. -SIIOP-VII NDT 28 21.4 0.0 25 16.0 
494. -SI119-VII NDT 37 89.2 0.0 7 14 3 
495. -S112Q-VII NDT 25 92.0 0.0 2 50.0 
496. -S1130-VII NDT 8 100.0 0.0 0 - 
497 -S114Q-VII NDT 34 100.0 0.0 0 - 
498. -S1150-VII NDT 10 100.0 0.0 0 - 
499 -Sl16Q-VII NDT 37 100.0 0.0 0 - 
500. -S117B-VI,I NDT 45 95.5 0.0 4 0 "0 
501 . -SI18Q-VII NDT 36 75.0 0.0 12 33.3 
502. -S1190-VII NDT 35 85.7 0.0 12 8 3 
503 -S1200-VII NDT 29 100.0 0.0 0 - 
504. -S1210-VIII NDT 38 89.5 0.0 5 0.0 
505. -S1220 37 100.0 0.0 0 - 
506 .. -S1230-VII NDT 19 100.0 0.0 0 - 
507. -S124Lb-VPI NDT 24 95.8 0.0 2 0.0 
508. -S125B-VII NDT 41 95.1, 0.0 3 0 0 
509. -S1260-VII NDT 15 100.0 0.0 0 - 
51 0 -S1274-VII NDT 38 97.4' 0.0 1 0.0 
51 1 -S128P-VII NDT 41 90.2 0.0 7 28.6 
512. -S1298-VII NDT 13 84.6 0.0 3 0 0 
51 3. -S1300-VII NDT 42 100,O 0.0 0 - 
51 4 -S131Q-VII NDT 30 100.0 0.0 0 - 
515. -S132Q-VII NDT 19 89.4 0.0 2 50.0 
516. -S1330-VII NDT 38 947 0.0 2 50 0 
51 7 -S1348-VI NDT 29 96.5 O 0 1 0 .O 
518 -S135Q-VI NDT 39 100 0 0.0 0 - 
51 9 -S1360-VIIeNDT 39 92.3 0 0  5 0.0 
520. -S137Q-VI NDT 41 90.2 0.0 6 333 
521. -S138Q-VII NDT 40 95.0 0.0 2 50.0 
522. -S139Q-VIII NDT 14 92.8 0.0 2 50.0 
523. -S1400*VII NDT 14 57.1 0.0 10 20.0 
524 -S141Q-VII NDT 32 96.9 0.0 2 500 
525, -S1429-VI NDT 17 O,O 0.0 17 94.0 
526 -S143Q-VII NDT 53 98.1 0.0 2 50.0 
527. -S144Q-VII NDT 37 19.9 0.0 5 40.0 
528. -S145Q-VII NDT 15 86.7 0,0 5 40.0 
529. -S146Q-VII NDT 45 95.5 0.0 2 50.0 
5 30 -S147Q-VII NDT 29 69.0 0.0 14 28.6 

Contd. 



,NDT 
NDT 
NDT 
N DT 
NDT 
NDT 
NDT 
NDT 
N DT 
NDT 
N DT 
N DT 
NDT 
NDT 

ND T 
N DT 
NDT 
NDT 
N DT 
NDT 
N DT 
N DT 
N DT 
ND' 
N DT 
NDT 
NDT 

NDT 
NRT 
NDT 
N DT 

NDT 
N DT 
NDT 
N DT 
N DT 
N DT 
N DT 
N DT 
NDT 

Contd 



C oNO-74335-F4B-S1 93R-VI I I NDT 
-S1949 VII NDT 
-S1950-VII NDT 
-S196P-VI I I NDT 
-S197P-VII NDT 
- S198R-VI I NDT 
-S1998-VI I NDT 
-S2008-VI NDT 
-S201Q-VI I NDT 
-S202B-VI I NDT 
-S2030-VI I NDT 
-S2049-VI I NOT 
-S20SP- VI I NDT 
-S2060-VII NDT 
-S2078 
-S208P-VI I I NDT 
-S2099-V I I I NDT 
-S21 OQ-V I I I NDT 
-S211P-VIII NDT 
-S2120-V I I I NDT 
-S213P- VI I I NDT 
-S2144-VI I I NDT 
-S215Q-VI I I NDT 
-S2164-VI I I NDT 
-S217@- VI I I NDT 
-S218Q- VI I I NDT 
-S2190-VII NDT 
-S2200-VI I I NDT 
-S221$-VI I NDT 
-S2220-VII NDT 
-S2234-VII I NDT 
-S224Q-VI I I NDT 
-S2250-V I I NDT 
-S2269-VI I NDT 
-S227Q-VI I NDT 
-S2280=VIII NDT 
-S2298-VI NDT 
-S2300-VII NDT 
-S231 Q-VI I I NDT 
-S2320-VI I I NDT 
-S2338-VI I I NDT 
-S234Q-VI I I NDT 
-S235Q-VII I NDT 
-S2369 VIII NDT 
-S237P-VI I I NDT 



NO-74335-FqB-S2388 33 100aO 0.0 0 - 
-S2399-VII NDT 32 90 6 0.0 3 0 0 
-S2408-VII NDT 25 100.0 0.0 0 - 
-S2418-VIII NDT 31 87 1 0,O 5 20 0 
-S2420-VIIINDT 36 944 0 0  5 20,O 
-S2438-VIII NDT 32 93,7 0 0 4 50 -0 
-S2440-VIII NDT 34 73-5 0 0 10 80 .O 
-S2450-VIII NDT 33 51 "5 0,O 20 50 -0 
-S2460-VIII NDT 33 93 9 0 0 2 50,O 
-S247P-VIII NDT 30 80,O 0 0 9 33 3 
-52484-VII NDT 25 100.0 0.0 0 
-S249P-VII NDT 30 100 0 0.0 0 - 
-S2500-VII NDT 36 88 9 0-0 6 0 0 
-S251Q-VII NDT 49 81 6 0 0 12 8-3 
-S2528-VII NDJ 30 90.0 0 0 4 0 "0 
-S2539-VI I NDT 30 46 7 0 0 16 0 "0 
-S2548-VII NDT 47 100 0 0.0 0 - 
-S2558-VII NDT 37 81 1 0,O 10 0 0 
-S256P-VIII NDT 49 55- 1 0 0 24 58.3 
-S2578-VII NDT 50 98,O 0 0 1 100.0 
-S2588-VII NDT 31 48 4 0 0 21 4,8 
-S259%-VII NDT 38 55'3 0 0 28 7 1 
-S2609-VII NDT 29 82 7 0 0 7 14 3 
-S2614-VII NDT 36 88,9 0 0 6 0 0 
-S262%-VII NDT 50 560 0-0 27 3 7 
-S2630-VII NDT 24 100 0 0,O 0 - 
-S2648-VIII NDT 38 52 6 0 0 12 25 "0 
-S265P-VII NOT 31 100,O 0 0  0 - 
-S266P,VII NDT 35 100,O 0 0  0 
-S2674-VII NDT 32 87 5 0 0 8 50 0 
-S2689-VII NDT 45 7 1 0,O 13 15,4 
-S2690-VII NDT 32 90 6 0 0 4 50,O 
-S270Q-VII NDT 35 82,8 0 0 10 30 0 
-S2719-VIII NDT 31 93.5 0 0 3 33 3 
-S2729-VII NDT 40 100 0 0 0 0 - 
-S273@-VII NDT 37 51 3 5 5  21 23 8 
-S2749-VIII NDT 41 65 8 0,O 15 73 3 
-S2759-VII NDT 34 35 3 0,0 33 24 2 
-S2769-VIIINDT 46 89-1 0 0  10 30 ,O 
-S2779-VII NDT 45 93 3 0.0 3 33-3 
-S2789-VI NDT 43 100 0 0-0 0 - 
-S279P-VIII NDT 17 82.3 0.0 3 33 3 
-S2809-VIII NDT 45 60,O 0.0 22 4 5 
-S2819-VII NDT 37 91,9 0,O 3 33.3 

-- - -- 

Contd 

494 



C ,NO-74335-F4B-S282%-VI I NDT 
-S283$-VI I I NDT 
-S2848-VI I NDT 
-S285W-VI I NDT 
-S286Q-V I I I NDT 
-S2874-VIII NDT 
-S288P-VI I NDT 
-S2890-V I I I NDT 
-S2909-VI I I NDT 
-S2919 
-S2924-VII I NDT 
-S2930-VI I NDT 
-S2940-VI I NDT 
-S2950-VI I I NDT 
-S2968-V I I NDT 
-S2970-V I I NDT 
-S2980-V I I I NDT 
-S2990-VI I NDT 
-S3009-VI I NDT 
-S3019-VIII NDT 
-S302B-VI I I NDT 
-S3034 
-S304P-VI NDT 
-S3050-VI I I NDT 
-S3060-VIII NDT 
-S3070-VII I NDT 
-S3088-VII NDT 
-S3090- V I I NDT 
-S3100 
-S311Q-VII NDT 
-S3120-VI I NDT 
-S313P-VI NDT 
-S3148-VII NDT 
-S31 $Q-V I I NDT 
-S316B-V I I NDT 
-S3170-VI I NDT 
-S3188-VI I NDT 
-S319Q 
-S3204=VII NDT 
-S3218-V I I NDT 
-S322Q-VI NDT 
-S3238-VI I NDT 
-S324Q-VII NDT 
-S3250-VI I NOT 
$3268-V I I I NDT 
-S3276-VI I NDT 



C.NO-74335-F4B-S328&VI I NDT 
-S3298-VI I NDT 
-S33OP-VI I I NDT 
-S3318-VII NDT 
-S3328-V I I NDT 

ICP-7035-34-4-P2 
ICP-7035-45-4-PI 
C .NO-75237-F3B-SIP-VI I NDT 

-S2P-VI NDT 
-S38-VI I I NDT 
-S4P 
-S50-VI I  I NDT 
-S68-VI I  NDT 
-S7%-VI I I NDT 
-S8P 
-S9Q 
-S10% 
-S11% 
-S12P 
-S13P 
-S14P-VI I I NDT 
-S158-VI I  NDT 
-S168-VII  NDT 
-S17P-VI I NDT 
-S180-V I I I  NDT 
-S198-VI I  NDT 
-S20P-VI I NDT 
-S21 P-VI I NDT 
-S22P-VI I NDT 
-S23$-VII  NDT 
-S24$-VI I NDT 
-S25B-VI I NDT 
-S269-VI NDT 
-S278-VI I NDT 
-S289-VI I  NDT 
-S298-VI I NDT 
-S30P-VI I NDT 
-S31B-VI NDT 
-S32P-VI I NDT 
-S338-VI I  NDT 
-S348-VI NDT 
-S358-V NDT 
-S360-VI I NDT 
-S370-VI I  NDT 

Contd. 

496 



1 2 3 4 5 6 7 

755. C-NO-75237-F3B-S38@-VI NDT 50 100.0 0,0 0 - 
756. -S390-VII NDT 52 53.8 0.0 30 30.0 
757. -S40P-VI NDT 36 36.1 0.0 24 29.2 
758 - -S419-V NDT 46 97.8 0.0 2 0.0 
759. -S429-VI NDT 50 100.0 0.0 0 - 
760. -S43P-VII NDT 40 55,O 5.5 26 0.0 
761. -SUP-VII NOT 43 93.0 0.0 3 0.0 
762 .. -S45P-VI NDT 50 100.0 0,O 0 - 
763. -S460-VII NDT 47 70.2 0.0 16 12.5 
764, -S47P-VII NDT 47 87 2 0,O 6 16.7 
765, -S489-VI NDT 50 100.0 0.0 0 - 
766. -S49P-VII NDT 50 100.0 0,O 0 - 
767. -S504-VII NDT 25 100-0 0.0 0 - 
768. -S51P-VII NDT 25 100.0 0.0 0 - 
769. -S52P-VII NDT 43 95.3 0.0 2 0.0 
770, -S530-VII NDT 40 90.0 0.0 5 60.0 
771 . -S549-VII NDT 25 100.0 0.0 0 - 
772. -S559-VII NDT 50 100.0 0.0 0 - 
773, -S560-VII NDT 50 98.0 0.0 1 0 .O 
774, -S57P-VII NDT 50 100.0 0 0 0 - 
775, -S58P-VII NDT 25 100.0 0,O 0 - 
776. -S599-VII NDT 50 100,O 0-0 0 - 
777. -S600-VII NDT 34 85.3 0.0 7 0 .O 
778. -S610-VII NDT 43 100.0 0.0 0 - 
779. -S629-VII NDT 47 72.3 0.0 15 20.0 
780 -S639-VII NDT 48 58.3 0.0 26 0.0 
781 . -S648-VII NDT 45 80.0 0,O 10 30.0 
782 -S654-VII NDT 52 86.5 0 0 9 0.0 
783. -S66P-VII NDT 36 91 .7 0.0 5 0 .O 
784 -S67Q-VII NDT 46 89.1 0.0 6 16.7 
785 -S680-VII NDT 45 75"5 0.0 15 13.3 
786. -S690-VII NDT 50 44.0 0.0 36 11 .I 
787. -S70B-VII NDT 41 85.4 0.0 7 0 .O 
788. -S71$-VII NDT 33 96,9 0 0  1 0.0 
789. -S72Q-VII NDT 43 58.0 0 0 21 30.0 
790, -S730-VII NDT 50 100,O 0.0 10 90.0 
791. -S749-VII NDT 36 88.9 0-0 6 0 .O 
792, -S75@-VII NDT 32 75.0 0.0 3 38.5 
793 F -S76$-VIII NDT 46 84-8 0.0 11 9.1 
794. -S77Q-JII NDT 48 896 0.0 5 40.0 
795. -S78P 48 79 2 0.0 16 25.0 
796. -S79Q 48 68,7 0.0 23 4.3 
797 -S804-VII NDT 46 826 0.0 12 16.7 
798, -S81Q-VII NDT 15 1000 0 0  0 - 
799, -S82Q-VII NDT 49 97,9 030 1 100. 
800. -S83Q-VII NDT 50 96.0 O,O 2 50. 

- 



801 . C .NO-75237-F3B-S84P-VII 
802. -S85P-VI 
803. -S86Q-VI 
804. -S878-VII 
805. -S88P-V I 
806. -S89f$-VI I 
807. -S9OP-VI I 
808. -S91 Q 
809. -S928 
810. -S939 
811. -S948 
812. -S958 
813. -S968 
81 4. -S979-VI 
81 5. -S988-V I I 
816. -S99P-VI I 
817. -51 008 
81 8. -SIO~B-VI  
819. -S1028-VI I 
820. -S103P-VI 
821 . -S1048-VI I 
822. -SIOSIB-VI I 
823. -S1060-VII 
824. -S1070-VI 
825. -S1088-VII 
826. -S1090-VI I 
827. -S11 OP-VI I 
828. -S111Q-VII 
829. -S1120-VII 
830. -S113B-VI I 
831 . -S114B-V I I 
832. -31 15B-VI 
833. -S1168-VI 
834. -S117B=VII 
835. -S118Q-VII 
836. -51 198-VI 
837. -S1208-VI I 
838. -S121P-VII 
839. - S122P-V I I 
840. -S1230-VI I 
841. -Sl244-VI I 
842. -S1250-VI I 
843. -S1268-V I I 
844. -S127P-VII 
845. -S128B-VI I 

NDT 50 
NDT 25 
NDT 25 
NDT 53 
NDT 48 
NDT 40 
NDT 25 

36 
50 
50 
5 0 
50 
47 

NDT 44 
NDT 39 
NDT 35 

20 
NDT 34 
NDT 43 
NDT 50 
NDT 48 
NDT 13 
NDT 44 
NDT 49 
NDT 33 
NDT 49 
NDT 39 
NDT 50 
NDT 41 
NDT 24 
NDT 15 
NDT 25 
NDT 50 
NDT 30 
NDT 46 
NDT 50 
NDT 22 
NDT 48 
NDT 50 
NDT 33 
NDT 26 
NDT 35 
NDT 50 
NDT 50 
NDT 25 

-- 

0.0 6 0.0 
0.0 16 18.7 
0.0 3 0.0 
0.0 18 11.1 
0.0 24 4.2 
0.0 5 0.0 
0.0 3 0.0 
0.0 8 0.0 
0.0 0 
0.0 0 - 
0.0 3 33.3 
0.0 2 50.0 
0.0 4 25.0 
0.0 9 55.5 
0.0 2 50.0 
0.0 12 66.7 
0.0 12 33.3 
0.0 18 38.9 
0.0 12 33.3 
0.0 43 13.9 
0.0 14 28.6 
0.0 5 80.0 
0.0 21 19.0 
0.0 29 24.1 
0.0 13 46.0 
0.0 21 0.0 
0.0 11 0.0 
0.0 3 0 0 
0.0 30 0.0 
0.0 17 29.4 
0.0 3 0.0 
0.0 0 - 
0.0 0 
0.0 1 0 .o 
0.0 0 - 
0.0 2 0.0 
0.0 8 0.0 
0.0 9 11.1 
0.0 0 - 
0.0 22 13.6 
0.0 12 8.3 
0.0 7 0.0 
0.0 0 - 
0.0 0 
0.0 0 - 

Contd . 



C NO- 75237 F3B S1298-V l l NDT 50 9 6 0  0 0  0 
-S1308-V[( NOT 50 1 0 0 0  0 0  0 - 
-51318-V! NO' 4' '00 0 0 0 1 1 0 0 0  
-S1324 -V !  NO' 50 9 6 0  0 0  2 0.0 
-51 339 37 1 0 0 0  0 0  0 - 
-51340-VI ND' 50 1 0 0 0  0 0  0 - 
-S1350-V' NO' 50 9 6 0  0 0  3 0 0 
-S1369-V1 NDT 50 ' 0 0 0  0 0  0 
-S1374-Vl NDT 50 1 0 0 0  0 0  0 
-51384-JI NOr 50 9 0 0  0 0  6 0 0 
-51 39Q-V' l N O T  75 100 0 0 0 0 - 
-S140Q-VII NDT 37 1 0 0 0  0 0  0 
-S1414-VI I NDr 25 100 0 0 0 0 
-51424 J I '  N O T  ?5 '00 0 0 0 0 
-5143Q-Vll NO' 25 100 0 0 0 0 - 
-5'440.V! N D r  22  7 7 3  0 0  6 33 3 
-5145Q-V11 NO' 50 100 O O O 0 - 
-5146QnJl NOT 36 9 4 4  0 0  4 25.0 
-SI47Q-V: NOT 44 100 0 0 0 0 - 
-S148Q J I l l  NDT 14 7 ' 4  0 0  5 0 0 
-51490-VII NDT 31 6 4 5  0 0  16 1 8 7  
-S150Q-V1: NO' 32 8 7 5  0 0  5 20 0 
-S151@-V!I NOT 50 100 0 0 0 0 - 
-5152Q-VTI NOT 30 7 0 0  0 0  16 1 8 7  
-S153@-Vl l NOT 25 8 0 0  0 0  7 14 3 
-51546-Vl 1 NDT 23 6 0 9  0 0  9 0 - 0  
-51  550-V: r I NDT ?7 7 4 1  0 0  10 40-0 
-<156Q-V" NDr 36 83 3 16,7 13 23 1 

ICP-7186-P2 34 9 5 8  9 1  14 4 2 8  



APPENDIX-XLVIII 

Resul t s  o f  screening of Phytophthora r e s i s t a n t  F3 progenies 

o f  piqeonpea f o r  s t e r i  1 i ty  mosaic r e s i s t a n c e  d u r i n q  1978-79 

S 1 P a r t i c u l a r  No. o f  I n f e c t e d  Percent 
No. p l a n t s  p l a n t s  i n f e c t ~ o n  
-1 2 3 4 5 

BDN - 1 2 2 1 4.54 
1 a C .  N O .  74332-Pl l 43 5 11.62 
2. -P21 35 3 8.57 
3. -P31 4 3 1 2.32 
4 - P41 19 0 0.00 
5. -P51 2 6 0 0.00 
6, -P61 25 0 0.00 
7. -P81 8 2 25.00 
8. - P 9 l  30 0 0.00 
9. -P I01  42 0 0.00 

10. -PI 1 1  2 6 0 0.00 
11. -PI 2 1  17 1 5.88 
12. -PI 3181 4 1 1 2.43 
13, -PI 4 1  44 2 4.54 
14. -PI 5 1  36 2 5.55 
15. -P I61  15 2 13.13 
16. -P I71  35 1 2,85 
17. -PI 8 1  25 0 0,OO 
18. -PI 91  33 0 0,OO 

BDN- 1 25 0 0.00 
19. C.No.74332-P201 36 1 2.77 
20, -P211 36 0 0.00 
21, -P221 46 0 0.00 
22, -P231 37 0 0,OO 
23, -P241 13 1 7.69 
24. -P251 8 0 0.00 
25. -P261 3 5 0 0.00 
26 ., -P271 15 0 0.00 
27, -P281 3 0 0 0,OO 
28, -P291 2 7 3 11,11 
29. -P301 4 4 0 0.00 
30. -P311 3 7 0 0.00 
31. -P321 44 1 2,72 
32. -P331 37 0 0.00 
33. -P341 39 0 0.00 
34. -P351 23 1 4.34 
35, -P361 3 2 3 9.37 

con t d  



--- 
I 2 3 4 5 

36 C N O  74332-P371 4 2 6 14,28 
37 -P381 41 0 0 00 

BDN-  1 3 3 4 12,12 
38 C N0.74332-P391 4 0 2 5 00 
39 -P401 2 7 4 14 81 
4 0 -P411 37 2 5 - 4 0  
4 9 -P421 2 6 1 3.84 
42 -P431 44 8 18 18 
43 -P441 27 0 0 00 
44 -P451 3 5 1 2.85 
45 -P461 29 1 2 56 
4 6 -P471 2 6 0 0 00 
47. - P481 2 1 0 0- 00 
4 8 -P49fl 4 2 1 2 , 3 8  
4 9 - P 501 2 8 0 0 00 
50 -P511 4 0 1 2,50 
5 1 -P521 22 0 0 00 
5 2 -P531 26 4 15.38 
5 3 -P541 2 2 1 4 54 
5 4 -P551 40 0 0 00 
5 5 -P561 22 0 0 00 
5 6 -P571 13 0 0.00 

BDN - 1 2 5 0 0,OO 
57. C NO 74332-P580 3 5 0 0 00 
58 -P59R' 3 3 0 0 00 
59 -P60Q 3 7 0 0-00 
60 -P611 24 0 0,OO 
6: -P621 5 0 0 00 
6 2 -P631 7 0 0 00 
63 -P641 3 1 I 3 22 
64 -P65@ 18 0 0 00 
6 5 -P661 3 2 0 0 00 
6 6 -P671 2 5 0 0,OO 
67 -P681 3 2 0 0 00 
68 - P691 3 1 0 0 00 
69 -PJO@ 3 1 2 6 45 
70 -P711 13 0 0-00 
7 I -P721 ' 4  0 0,OO 
7 2  -P731 2 0 0 00 
7 3 -P74@ 2 9 0 0 00 
74 aP751 24 0 0 00 
7 5 -P761 8 0 0 00 

BDN-1 7 0 0 00 
76 C No 74332-P771 24 0 0.00 
7 7 

- - -P781 --- ' 4  0 0 00 
con t d  



-- 
1 2 3 4 5 

78 C. No 74332-P791 3 1 0 0 00 
79, - P801 2 1 0 0,OO 
80 -P811 15 0 0,OO 
81 - P821 3 0 0 0,OO 
82, -P831 16 0 0,OO 
83, -P841 7 1 14.28 
84 -P851 2 0 0,OO 
85 -P861 5 0 0, 00 
86. - P871 13 2 15,38 
87 - P881 2 8 27 96.42 
88. -P901 32 2 0 62.50 
89, -P911 2 5 0 0.00 
9 0 -P93@ 11 0 0 00 
9 I C NO 74363-PI1 3 0 1 3 33 
9 2 -P21 18 0 0 00 
33 - P31 31 0 0 00 
94 - P4% 3 5 0 0 00 

BDN- I 17 4 23,52 
95" C N0,74363-P5@ 24 3 12 50 
96. -P61 3 0 0 0 00 
97 -P71 3 2 6 18,75 
9 8 - P81 2 2 0 0 00 
99. -P91 2 1 3 14 28 

!OO,  -P I01  13 5 38 46 
10 1 -P121 14 1 7 14 
102 -PI31 17 1 5 88 
103 -PI41 19 0 0 00 
'04, -P I51  4 0 1 2 50 
'05 -PI61 34 0 0 00 
106 -PI 7 1  17 6 35 29 
107 -PI81 29 0 0 00 
108 -P19% 3 1 0 0 00 
109 -P201 2 7 0 C 00 
I no, -P211 12 0 0 00 
I11 -P221 1 0 0 00 
'12,  -P231 4 7 3 6 38 
113 -P248 28 0 0 00 

BDN- I 3 2 3 9 37 
114 C ho 74363-P251 5 0 0 00 
115 -P261 8 0 0 00 
7 16 -P271 4 1 0 0 00 
117, -P281 38 0 0 00 
118. -P291 3 5 0 0 00 
1'9 -P301 3 0 0 0 00 
7 20 -P311 3 3 0 0 00 

con t d  



C*NO. 74363-P321 
-P33% 
-P341 
-P351 
-P361 
-P3711P 
-P381 
-P391 
-P401 
-P411 
-P421 
-P431 

BDN- 1 
C, NO. 74363-P441 

-P451 
-P461 
-P471 
-P481 
-P491 
-P501 
-P511 
-P521 
-P531 
- P 541 
-P551 
-P5$@ 
-P571 - P 581 
-P591 
-P601 
-P611 
-P621 

BDN- I 
C NO. 74363-P631 

-P64@ 
-P651 
-P661 
-P671 
-P681 
-P691 
-P70@ 
-P711 
-P721 
-P73@ 
-P741 

0.00 
contd A 



1 2 3 4 5 

166. C.No. 74363-P771 3 4 0 0.00 
167. -P781 3 1 0 0.00 
168. -P791 3 5 0 0.00 
169. -P801 4 2 1 2 -38  
170. -Pa11 4 0 0 0.00 

BDN-1 4 3 3 6.97 
171. C.No.74363-P821 2 5 0 0.00 
172. - P831 39 0 0,OO 
173. - P841 32 0 0.00 
174. -P851 3 5 0 0.00 
175. -P861 44 0 0.00 
176. -P871 3 0 2 66.66 
177. -Pa81 3 8 0 0.00 
178. - P901 42 0 0,OO 
179. -P911 35 0 0.00 
180. -P921 9 0 0, 00 
181. -P931 44 1 2.27 
182. - P941 39 2 5.12 
183, -P951 25 0 0,OO 
184. -P961 3 1 0 0.00 
185. -P971 3 5 0 0.00 
186. C.No. 74360-Pl 1 3 1 1 3.22 
187. dP21 9 0 0.00 
188. -P31 10 0 0.00 
189. -P41 9 0 0.00 

BDN-1 2 0 0.00 
190. C. NO. 74360-P51 3 0 0.00 
191. -P61 2 0 0.00 
192. -P78 - - - 
193. - P88 - - - 
194. -P9181 - - - 
195. -PI01 - - - 
196. -PI 1 1  - - - 
197. -PI 2 1  1 0 0.00 
198. -PI 3 1  2 0 0.00 
199. -PI 4 1  2 0 0.00 
200. -PI 51  11 0 0,OO 
201. -PI 6@ 16 0 0.00 
202. -P17% 17 0 0.00 
203. -P I81  3 0 0 0.00 
204. -PI 9 1  31 0 0.00 
205. -P20181 16 0 0, 00 
206. -P21 1 2 9 0 0.00 
207. -P221 24 1 4.16 
208. -P231 36 1 2.77 

BDN-1 4 2 0 0,OO 
con t d  .; 







1 2 3 4 5 

296 C .  N O  - 74332-P1 6 1  19 0 
297 

0 00 
-PI71 26 1 3 84 

2 98 -PI81 8 0 0 00 
299. -PI91 2 5 0 0 00 
300. -P201 4 0 0 00 
30 1 -P211 13  0 0 00 
302 -P22@ 3 0 0 00 
303 -P231 18 1 5 55 

BDN-1 13 0 0 00 
304 C N0.74332-P241 2 0 0 00 
305 -P251 4 0 0 00 
306 -P261 1 0 0 00 
307 -P271 1 0 0 00 
308 -P281 2 0 0 00 
309, -P29B 1 0 0 00 
310. -P301 - - - 
31 1 -P311 - - - 
3 12 -P32B - - - 
313. -P331 - - - 
314 -P34@ 3 0 0 00 
315, -P361 - - - 
316 -P371 10 0 0,OO 
317 -P381 5 1 20.00 
318 -P39P 2 0 0 00 
319 -P401 3 0 0 00 
320 -P41@ - - 
321 -P421 - - - 
322 -P431 - - - 

BDN-  1 - - 
323 C N O  74332-P448 - - - 
324 -P458 - - - 
325 -P461 - - 
326 -P478 - - 
32 7 -P48@ 1 0 0 00 
328, -P491 1 0 0 00 
329 - P 501 - - 
330 -P511 3 0 0 00 
331 -P52@ 6 0 0 00 
332, -P531 4 0 0 00 
333 -P546 6 0 0 00 
334 -P561 18 0 0 00 
335 -P571 9 0 0 00 
336 -P 581 9 1 11 11 
337, -P591 19 0 0 00 
338 -P611 2 5 1 4.00 
339 -P621 2 1 0 0 00 
340. -P631 2 0 0 0 00 

- - - + A  



-- 
1 2 3 4 5 

34 1 C .  NO. 74332-P641 6 0 0.00 
BDN- 1 2 0 1 5,OO 

342. C .  No. 74332-P651 8 0 0.00 
343. -P661 9 2 22.22 
344 -P671 18 0 0.00 
345. -P681 8 0 0.00 
346 -P691 2 2 2 9.09 
347. -P701 33 3 9.09 
348 -P711 4 5 3 6.66 
349. -P721 2 0 0 0.00 
350 -P731B) 15 1 6.66 
35 '  -P741 10 0 0.00 
7 ~ 7  -P751 2 3 0 0.00 
353 -P761 2 5 1 4.00 
354  -P771 32 1 3.12 
355 -P781 4 0 2 5.00 
356 -P791 3 0 0 0,OO 
357. -P801 3 3 0 0.00 
3 58 -P811 3 9 0 0.00 
359 -P821 4 1 0 0.00 
360 -P83fl 3 1 0 0,OO 

BDN- 1 36 12 33.33 
361. C N0.74332-Pa48 33 0 0.00 
362 -P851 2 0 0 0.00 
36 3 -P861 19 0 0 ,OO 
364 -P871 11 0 0,OO 
365 -P891 8 0 0.00 
366 -P901 16 0 0,OO 
367 -P911 32 2 6 25 



APPENDIX-XLIX 

B r i e f  r e p o r t  on  t r i p s  t o  
Parbhani ,  J a b a l p u r ,  Dharwar, H i s s a r ,  Kanpur, Varanasi ,  and Faizabad 

Y.L. Nene 

The above l o c a t i o n s  were v i s i t e d  a t  d i f f e r e n t  t imes  between November 
27 - December 19, 1978 a s  f o l l o w s :  

Nov.27 - Dec.01 : Parbhani and J a b a l p u r  
Dec .07 - Dec.09 : Dharwar/Anniger i  
Dec.14 - Dec.19 : H i s s a r ,  Kanpur, Varanasi ,  and Faizabad 

Purpose : Except  H issar ,  a l l  t h e  o t h e r  l o c a t i o n s  were v i s i t e d  
t o  see t h e  performance o f  ICRISAT pigeonpea e n t r i e s  
i n  t h e  A l l  I n d i a  N a t i o n a l  Un i fo rm T r i a l  f o r  p igeon-  
pea w i l  t l s t e r i l  i t mosaic r e s i s t a n c e .  H i s s a r  was 
v i s i t e d  t o  see ( i r  exper iments on ch ickpea s t u n t  and 
( i i )  check on ch ickpea w i l t  i n c i d e n c e  i n  t h e  p l o t  
wh ich  i s  b e i n g  developed as a  s i c k  p l o t .  

PARBHANI 

C o n t a c t  : Dr.  K.K. Zote, Pu lse  P a t h o l o g i s t  

O t h e r  s c i e n t i s t s  met : Drs .  Mai, Ma1 i, Godbole and Kore - 

Notes 

1 .  I n  s p i t e  o f  b e i n g  an o l d  w l l t - s i c k  p l o t ,  t h e  p l o t  
was n o t  u n i f o r m l y  ' s i c k ' .  Th is  i s  p a r t l y  because 
no s p e c i a l  a t tempt  has been made t o  ensure u n i f o r m  
w i l t  s i ckness .  F o r t u n a t e l y ,  however, ICRISAT mate- 
r i a l  was by chance p l a n t e d  i n  t h e  u n i f o r m l y  s i c k  
area o f  t h e  p l o t .  

2. The w i l t  s u s c e p t i b l e  check, 1258, was p l a n t e d  a f t e r  
e v e r y  two ICRISAT e n t r i e s .  The inc idence  o f  w i l t  
i n  t h e  s u s c e p t i b l e  check v a r i e d  between 80-100 
p e r c e n t .  

3 .  P e r f o r m a ~ c e  o f  ICRISAT e n t r i e s  has been g i v e n  i n  
Tab le  1 .  A l l  e n t r i e s ,  e x c e p t  ICP-8864 and -8866, 
were do ing  e x t r e m e l y  we1 1  . 



Notes 

JABALPUR 

Contact  

Other s c i e n t i s t s  met : 

Notes 

1. 

Out of a l l  o t h e r  e n t r i e s  (about  25) i n  the  A l l  
I n d i a  t r i a l ,  o n l y  AWR-74/15 f rom Kanpur was 
do ing as w e l l  as ICRISAT e n t r i e s .  

U n t i  1 l a s t  y e a r  Parbhani s c i e n t i s t s  were growing 
one s u s c e p t i b l e  check row a f t e r  every  10 t e s t  
rows. There was a p p r e c i a t i o n  of  o u r  (ICRISAT) 
method o f  hav ing one s u s c e p t i b l e  check row a f t e r  
every  two t e s t  rows. 

Cul t i v a r ,  C-11 , which shows s u s c e p t i b i l i t y  a t  
ICRISAT, was s tand ing w e l l  i n  the  s i c k  p l o t .  
We s h a l l  o b t a i n  seed o f  t h i s  C-11 f rom Parbhan~  
f o r  t e s t i n g  a t  ICRISAT. 

Cooperat ion o f  Parbhani s c i e n t i s t s  w i t h  ICRISAT 
i s  e x c e l l e n t .  

Mr. S.R. Kotasthane, Pulse P a t h o l o g i s t  

Drs. Sharma (breeder ) ,  Vyas ( p a t h o l o g i s t ) ,  
S r i vas tava  (germplasm b o t a n i s t ) ,  and J a i n  
(Head, path01 ogy department) 

The p l o t  was n o t  u n i f o r m l y  s i c k .  The suscept ib le  
checks, ICP-6997 and HY-2, were showing between 
40-60 pe rcen t  wi 1 t .  

Performance o f  ICRISAT e n t r i e s  has been g iven I n  
Table 1. A l l  t he  e n t r i e s  were do ing extremely 
w e l l .  Only ICP-8866 was showing r e l a t i v e l y  more 
w i l t ,  

I happened t o  see t h e  germplasm b lock .  S t e r l  1 1 ty 
mosaic was severe.  Some c o l l e c t i o n s  f rom Orlssa 
were d i  sease-free.  



DYARWAR 

COC t a c  .- t : D r .  R . V .  H i remath,  Pu lse  P a t h o l o g ? s t  

Otk,er -- s c i e n t i s t  met  : Dr .  R.G. Hegde (Head, p a t h o l o g y )  

Motes -- 
1. The pigeonpea w i l t - s i c k  p l o t  i s  m a i n t a i n e d  a t  t h e  

Research S t a t i o n  A n n ~ g e r i ,  abou t  30 km f r o m  Dharwar 

2 .  The w i l t - s i c k  p l o t  has been t h e r e  s i n c e  1935 b u t  
n o t  m a i n t a i n e d  w e l l .  T h e r e f o r e  t h e  w i l t  s i ckness  
1s n o t  u n i f o r m .  

3 .  Once aga in ,  as i n  Parbhani ,  ICRISAT e n t r i e s  g o t  
p l a n t e d  by chance i n  t h a t  p a r t  o f  t h e  p l o t  where 
s i ckness  was r e l a t i v e l y  more u n i f o r m .  S u s c e p t ~  b l e  
check, 1258, was showing 65-100 p e r c e n t  w ; l t .  

4.  Performance o f  ICRISAT e n t r i e s  has been g i v e n  ~ r l  

Table 1 .  The w i l t  i n c i d e n c e  a t  t h i s  l o c a t i o n  was 
more i n  a l l  t h e  e n t r i e s  as compared t o  P a r b h a ~ i  
and Jabal  p u r .  ICP-8861, -8863, and -8867 were 
b e t t e r  than  o t h e r s .  A l l  e n t r i e s ,  however, were 
much b e t t e r  than  e n t r i e s  f rom o t h e r  s t a t i o n s  i n  
I n d i a .  However C-11, 15-3-3, and AWR-74/15 were 
b e t t e r  amongst I n d i a n  e n t r i e s .  

5 .  I gave an in fo rma l  t a l k  t o  p o s t - g r a d u a t e  s t u d e n t s  
o f  t h e  Department o f  P l a n t  Pa tho logy .  

YANPUR 

C o n t a c t s  ---- : D r .  laxman Slngh ( P r o j e c t  D i r e c t o r ,  "ulse Research) 
and Dr Prabhakar S h k l a  ( P u l s e  P a t h o ! o g l s t )  

O t h e r  s c i e n t i s t s  met  : --.--- 

Notes 

D r .  H . K .  Saksena (Head, P l a n t  P a t h o l o g y ) ,  Mr.R R 
S i  ngh. 

1 .  Gave a  l e c t u r e  on p lgeonpea p a t h o l o g y  work a t  
ICRISAT t o  t h e  s t a f f  o f  t h e  Regional  Research S t a -  
t i o n  (RRS) 



Notes 

2.  Saw the  pigeonpea germplasm b lock  o f  t h e  RRS. 
Also saw " s t e r i l i t y  mosaic r e s i s t a n t "  l i n e s  sent  
by ICRISAT pigeonpea breeders.  There were i s o l a -  
t e d  mosaic a f fec ted p l a n t s  i n  t h e  whole germ- 
plasm b lock ;  t h e r e f o r e  no conc lus ions cou ld  be 
drawn. 

3. The pigeonpea w i l  t - s i c k  p l o t  i s  n o t  un i fo rm ly  
s i c k .  Phytophthora b l i g h t  k i l l e d  many p l a n t s .  
I n  t h e  remaining p l a n t s  o f  ICRISAT e n t r i e s ,  no 
w i l t  was seen i n  ICP-8860, -8863, and -8869. 
A l l  o the rs ,  except ICP-8864 and -8865, showed 
t races  o f  w i l t .  The data have been inc luded  i n  
Table 1.  

4. Saw chickpea p l a n t i n g s  a t  RRS and cou ld  see about 
5 percent  r o o t  r o t  due t o  Rhizoctonia solani. The 
preced ing c rop  was paddy. 

5 .  Many chickpea e n t r i e s  o f  ICRISAT i n  the  I n t e r n a -  
t i o n a l  Chickpea Root Rots/Wi l t Nursery 1978-79 
were showing w i l t .  We a l ready  have evidence t o  
i n d i c a t e  t h e  ex i s tence  o f  a d i s t i n c t  p h y s i a l o g i c  
race  o f  fisarium oxyspomun f .sp .  ciceri i n  Kanpur 
w i l t - s i c k  p l o t .  

VARANAS I 

Contacts : M r .  R .B .  Singh (Ph.D. s tudent )  and D r .  U.P. Singh 

Other s c i e n t i s t s  met : M r .  Pund i r  o f  ICRISAT, and Mr. Chauhan (Research 
A s s i s t a n t )  

Notes 

1  . A1 though w i l t  inc idence was severe, t he  p l o t  was 
n o t  f u l l y  u n i f o r m  i n  i t s  s ickness.  

2. Performance o f  ICRISAT e n t r i e s  has been g i ven  i n  
Table 1 .  E i g h t  e n t r i e s  o u t  o f  12 showed l i t t l e  
w i l  t. ICP-8858, -8862, -8866, and -8869 showed 
h ighe r  w i l t  inc idence than observed a t  any o t h e r  
l o c a t i o n .  

3 .  Suscep t ib le  checks were p l a n t e d  l e s s  f r e q u e n t l y ;  
one suscep t ib le  check row a f t e r  about 10 t e s t  
rows. 



FA1 ZABAD 

C o n t a c t  

Notes 

4. AWR-74/15 f r o m  Kanpur had low w i l t  as a t  o t h e r  
l o c a t i o n s  i n c l u d i n g  ICRISAT. 

5. P u r p l e  1 o f  Varanasi  showed r e s i s t a n c e .  A t  ICRISAT 
t h i s  l i n e  has done v e r y  w e l l .  

: Dr .  R.N. S ingh 

1. Pigeonpea 1 i n e s  found r e s i s t a n t  t o  s t e r i l i t y  mo- 
s a i c  a t  ICRISAT were s e n t  t o  Faizabad.  The d i s -  
ease i n c i d e n c e  was low and none o f  t h e  ICRISAT 
l i n e s  had any mosaic a f f e c t e d  p l a n t .  There fo re  
c o n c l u s i o n s  can n o t  be drawn. I suggested t h a t  
t h e y  shou ld  r a t o o n  a l l  t h e  e n t r i e s  and s t a p l e -  
i n o c u l a t e  f r e s h  l e a v e s .  

2 .  ICRRWN was observed.  S u s c e p t i b l e  check-JG-62 
was showing w i l t .  S t u n t  was more common. 

HISSAR 

Notes 

1 ,  Chickpea w i l t  i s  deve lop ing  i n  t h e  p l o t  which 
i s  marked as w i l t - s i c k  p l o t  f o r  f u t u r e  use. 

2 .  P l o t  where advance g e n e r a t i o n  (F5 )  m a t e r i a l  was 
p l a n t e d  had severe w i l t  i n c i d e n c e .  We w i l l  have 
t o  d i s c u s s  ways o f  a v o i d i n g  w i l t  i n  p l o t s  where 
we do n o t  want i t .  

3 .  The chickpea s t u n t  n u r s e r y  had poor germina t ion .  
S u s c e p t i b l e  check, WR-315, was showing h i g h  s t u n t  
i ncidence.  

4. We (M.V.  Reddy and I )  saw a d isease,  p o s s i b l y  v i -  
r a l ,  which c o u l d  n o t  be i d e n t i f i e d  We w i l l  keep 
a watch on t h i s  d isease .  

5.  We worked o u t  an i n f o r m a l  c o o p e r a t i v e  arrangement 
f o r  b a s i c  work on ch ickpea  s t u n t  w i t h  Dr .J  .P.Verma. 
Dr .  Verma i s  a  wel l -known v i r o l o g i s t  and has 
agreed t o  coopera te  w i t h  u s .  



6. Dr .R. K. Grover, Pro fessor  o f  P l a n t  Pathology, 
has p u t  a  s tuden t  on chickpea w i l t / r o o t  r o t s .  
He to1 d  me t h a t  VerticiZZiwn sp. and 
CephuZosporiwn sp. have been i so l  a  t e d  f rom 
w i l t e d  p l a n t s .  I f  p a t h o g e n i c i t y  i s  confirmed, 
these will be new records f o r  I n d i a .  

D E L H I  

I spent a  couple o f  hours w i t h  Dr.  J.S. Grewal, P r i n c i p a l  I n v e s t i -  
ga to r  ( P l a n t  Patho logy)  i n  t h e  A l l  I n d i a  Pu lse Improvement P r o j e c t  and 
had very u s e f u l  d i scuss ions  w i t h  him. I t o l d  him whatever obse rva t i ons  
i had rrlclde on pigeonpea wi1 t d u r i n g  these t r i p s .  



APPENDIX-L 

R e p o r t  on  v i s i t  t o  D h o l i ,  B i h a r  ( A p r i l  4-6, 1979) 
M.V. Reddy 

The purpose  o f  t h e  v i s i t  was t o  s t u d y  t h e  performance o f  ICRISAT 
p igeonpea e n t r i e s  i n  S t e r i l i t y  mosaic n a t i o n a l  u n i f o r m  n u r s e r y  j o i n t l y  
conduc ted  by  AICPIP and ICRISAT. The n u r s e r y  was o r g a n i s e d  f r o m  t h i s  
y e a r  o n l y  and i t  c o n s i s t e d  o f  12 e n t r i e s ,  f r o m  ICRISAT. I t  was grown 
a t  6 d i f f e r e n t  l o c a t i o n s  i n  I n d i a  i n c l u d i n g  D h o l i  . The o t h e r  l o c a t i o n s  
were Pan tnagar  (U.P.) Fa izabad  (U.P.) Varanasi  (U.P , )  Dharwar (KS) and 
Hyderabad. The ma in  purpose  of t h e  n u r s e r y  was t o  s tudy  t h e  per formance 
o f  t h e  l i n e s  f o u n d  r e s i s t a n t  a t  ICRISAT, a t  o t h e r  l o c a t i o n s  where t h e  
d i s e a s e  i s  a p rob lem.  I t  a l s o  aimed a t  knowing i f  any v a r i a b i l i t y  e x i s t s  
i n  t h e  pathogen.  

Dr ,  J a g a d i  sh  Kumar, ch ickpea  b reeder  who had e a r l  i e r  v i s i t e d  Dhol i 
i n f o r m e d  t h a t  ICRISAT e n t r i e s  i n  t h e  n u r s e r y  were showing s u s c e p t i b i l i t y .  
It was s u r p r i s i n g  as t h e  l i n e s  e n t e r e d  i n  t h e  n u r s e r y  were r e s i s t a n t  a t  
ICRISAT f o r  a t  l e a s t  two y e a r s  under a r t i f i c i a l  i n o c u l a t i o n  c o n d i t i o n s .  
Meanwhi le  a l e t t e r  f r o m  D r .  J.S. Grewal, P r i n c i p a l  I n v e s t i g a t o r ,  Pa tho logy ,  
AICPIP, was a l s o  r e c e i v e d  say ing  t h a t  ICRISAT e n t r i e s  were showing sus- 
c e p t i b i l i t y  a t  D h o l i .  He suggested ICRISAT P a t h o l o g i s t s  t o  v i s i t  D h o l i .  

A v i s i t  was u n d e r t a k e n  on 4 t h  A p r i l .  D r .  Mahmood, P u l s e  P a t h o l o g i s t  
and h i s  c o l l e a g u e s  were v e r y  h e l p f u l  i n  showing t h e  n u r s e r y .  The n u r s e r y  
was p l a n t e d  i n  two r e p l i c a t i o n s .  Each e n t r y  was p l a n t e d  i n  2 f i v e  meter 
rows  i n  each r e p 1  i c a t i o n .  A f t e r  each e n t r y  2 rows o f  BDN-1 were p l a n t e d  
as  s u s c e p t i b l e  check .  A l l  t h e  e n t r i e s  were i n  advanced s t a t e  o f  m a t u r i t y .  
Q u i t e  a few p l a n t s  had d i e d  i n  some e n t r i e s .  Some e n t r i e s  were i n  d e f o l i -  
a t e d  s t a t e .  

BDN-1, t h e  s u s c e p t i b l e  check was showing 100% infection. E n t r i e s :  
ICP-8501, -8849, -8852, -8854, -8855, -8856 and 8857 were hav ing  enough 
f r e s h  g r o w t h  t o  f a c i l i t a t e  symptom s tudy .  The f r e s h  g rowth  i n  these 1 ines  
was showing symptoms w h i c h  a r e  n o t  t y p i c a l  o f  sterility mosalc. The l e a f  
s i z e  was v e r y  much reduced  and t h e y  were i n  bunches because o f  d r a s t i c  
r e d u c t i o n  i n  i n t e r n o d a l  l e n g t h ,  T y p i c a l  mosaic m o t t l e  was n o t  c l e a r  wh ich  
g e n e r a l l y  happens i n  t h e  l a t t e r  s tages  o f  c r o p  g rowth .  None o f  t h e  p l a n t s  
were  b e a r i n g  pods.  F l o w e r i n g  appeared t o  have o c c u r r e d  b u t  they  dropped 
o f f  w i t h o u t  s e t t i n g  pods.  It was e v i d e n t  f r o m  t h e  s c a r s  l e f t  on the  
p e d u n c l e s .  The g r o w t h  o f  t h e  p l a n t s  was s t u n t e d .  I n  o t h e r  1 l n e s :  ICP-8847, 
-8848, -8850, and -8851, some p l a n t s  were showang ~ i m i l a r  symptoms. Data 
on  t h e  e x a c t  number o f  p l a n t s  i n f e c t e d  i n  each l i n e  was n o t  p o s s i b l e  a t  
t h i s  l a t e  s t a g e .  It w o u l d  have been c l e a r  i f  t h e  symptoms were s t u d i e d  i n  
e a r l y  s t a g e s  o f  g r o w t h .  ICP-8853 was a l s o  showing i n f e c t e d  p l a n t s .  B u t  t h e  
symptoms were t y p i c a l  o f  s t e r i l i t y  mosa ic .  The h e a l t h y  p l a n t s  were bear-  
i n g  pods n o r m a l l y .  



The disease inc idence i n  the  farmers f i e l d s  a l l  t he  way f rom Patna 
t o  Dho l i  was very  a larming.  None o f  t h e  f i e l d s  was f r e e .  The inc idence 
v a r i e d  f rom 50-100%. Several f i e l d s  were l e f t  over w i t h o u t  ha rves t i ng .  
The inc idence i n  Dho l i  farm was a l s o  very  h igh .  Incidence i n  1258 was 
more than 50%. Pa tho log i s t s  a t  Dho l i  expressed t h a t  t h e  inc idence i n  
1258 i n  e a r l i e r  years  used t o  be l e s s  than 5%. The reasons f o r  very  
h igh  disease inc idence t h i s  yea r  need t o  be i nves t i ga ted .  

Before drawing any f i n a l  conc lus ion on t h e  s u s c e p t i b i l i t y  o f  I C R I S A T  
e n t r i e s  a t  Dhol i ( A l l  these e n t r i e s  were repo r ted  r e s i s t a n t  ah Faizabad 
Research cen t re  i n  U.P.) t h e  aspects t o  be i n v e s t i g a t e d  are :  

1  . To s tudy t h e  symptom p i c t u r e  on t h e  r e s i s t a n t  1 i nes  f rom seed1 ing  
stage onwards. 

2. To f i n d  o u t  whether the  disease a f f e c t i n g  i n  l i n e s  a t  Dho l i  i s  
s t e r i l i t y  mosaic o r  some t h i n g  e l se .  

3. To f i n d  o u t  whether t h e  d i f f e r e n t  symptoms expressed by t h e  1  ines 
i s  due t o  genotypic e f f e c t  and 

4. To see whether t h e  e r i o p h y i d  m i t e  i nvo l ved  a t  Dho l i  i s  Aceria 
cajani o r  d i f f e r e n t  one. 

Diseased leaves w i t h  e r i o p h y i d  m i tes  were brought f rom Dhol i and 
t h e  above aspects a re  be ing i n v e s t i g a t e d .  



Tab le  1 I nc i dence  o f  w i l t  1 n t h e  pigeonpea 1 ines e n t e r e d  by I C R I S A T  i n  the A11 I n d i a  
Uv1form pigeonpea v i  1 t trials 

ANNIGERI I CR I  SAT^ JABALPUR KANPUR~ PARBHAN I VARANAS I 
ICP \.,p ~p WP Q % WP TP X kP TP % WP WP TP OT .a 

8858 
8859 
8860 
8861 
8862 
8863 
8864 
8865 
8866 

cn - 8867 
.A 8868 

8569 
Suscep- 
t! bl ed 
check 

'per iod o f  obse rva t i ons  NO". 27-Dec 18, 1978 

b~~~~~~~ da ta  ~nc !uded  foc  t he  purpose o f  comparison 

C ~ h y t o p h t h a r a  b l  ? g h t  cabsed a l o t  of  damage; some 1 ines des t royed  camp! e t e I y  

d ~ a n g e  o f  ul! t i ~ c i d e n c e  r n rods o f  sus rep t r  b l e  checks p l a r t e d  in te rm,  t t e n t l y  
S o i l  types:  Vert :sol  a t  Ann -ge r i  , Jaba'pur, and Parbhani ; A l f i s o l  a t  ICRISAT; 

A1 l u v i a l  a t  Kanpur a rd  Varanasl 
WP - Wi!ted p l a r t s ;  TP - 'o ta l  p l a n t s ;  c; - Percent  w i ! t  
PROMISING LINES:  ICP-8859, -8860, - 8861, -8863, and -8867. 
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