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INTRODUCTION

Among t h e  c r o p s  grown in I n d ia ,  o i l  s e e d s  occupy  a p o s i t ­

ion n e x t  to  c e r e a l s .  T h e  p r e s e n t  p ro d u c t io n  of e d i b l e  o i l  in I n d i a  

i s  a bou t  four  mi l l ion  tonne s .  If  c u r r e n t  r a t e s  of m a r k e t  demand 

continue ,  by t h e  t u rn  of t h e  c e n tu ry  some 10 m i l l i o n  tonnes of

e d i b l e  o i l s  w i l l  be  needed  (A chaya ,  1989).  The  g r a v e  s i tu a t io n

due to ina dequacy  of e d i b l e  o i l s ,  ; has  a l r e a d y  led  us to im p o r t  

th e  same from o t h e r  c o u n t r i e s .

H.

In I n d i a ,  among t h e  annual  e d i b l e  oi l  seed  c r o p s ,  g ro u n d -
i

nut accounts  for  more  t h a n  f i f t y  p e r  cen t  of to t a l  oi l  p ro d u c t i o n .  

As f a r  as t o t a l  a r e a  under  t h i s  c ro p  and p ro d u c t io n  a r e
i

conce rned ,  Ind ia  r an k s  f i r s t  among t h e  groundnut p ro d u c in g  c o u n t r ­

ie s  of t h e  w o r ld ,  w i th  an a r e a  of 75 ,00 ,000  ha  and to t a l  p r o d u c t ­

ion of 73 ,00 ,000  mt {FAO, 1989).* But when co m p ared  to o t h e r  

c o u n t r i e s ,  p r o d u c t i v i t y  in Ind ia  is  c o m p a r a t i v e l y  low. One of

th e  main reasons  fo r  low p r o d u c t i v i t y ,  is  h ig h  s u s c e p t i b i l i t yI
of m os t  of t h e  c u l t i v a t e d  v a r i e t i e s  to t h e  t i k k a  d i s e a s e .  In

Kera la ,  g roundnut i s  c u l t i v a t e d  m os t ly  in P a lg h a t  d i s t r i c t ,  w h e r e  

a lm os t  a l l  t h e  a d a p t e d  v a r i e t i e s  used  by t h e  f a r m e r s  a r e
iI

s e r io u s l y  a f fec ted  by t h e  d i s e a s e .  Since t h i s  p a r t i c u l a r  le a f

sp o t  d i s e a s e  can c a u s e  a s e v e r e  y i e l d  r e d u c t io n  up to  f i f t y  p e r  

cen t ,  t h i s  d i s e a s e  a lw a y s  cause  g r e a t  concern  among th e  f a r m e r s .



r e ly in g  too  h e a v i l y  on a p p l i c a t i o n s  of c h e m ic a l s  fo r  d i s e a s e  

c o n t ro l ,  e s p e c i a l l y  t h e  p o t e n t i a l  danger  of p o l lu t in g  t h e  e n v i r o n ­

ment and t h e  ' p o s s i b i l i t y  of new fu n g ic id e  r e s i s t a n t  v a r i a n t s  of 

t h e  pa thogen  co n c e rn e d .  Bes ides  t h i s ,  t h e  c o s t  of c h e m ic a l s ,  t h e  

t ime and l a b o u r  in v o lv e d  in a p p l y i n g  them a l so  make p r o b le m s  

to t h e  f a r m e r s .

In t h i s  co n te x t ,  i t  is  w i s e  to  t h i n k  a bou t  t h e  r e l e v a n c e  

of r e s i s t a n t  v a r i e t i e s ,  w h ic h  i s  p e r h a p s  t h e  c h e a p e s t  and mos t
r

e f f e c t i v e  me thod  of com bating  d i s e a s e .

In a r e s i s t a n c e  br 'eeding programm e,  a gene t ic  r e s o u r c e  

eva lua t ion  s tu d y  is  a lw a y s  n e c e s s o r y ,  to f ind out  a  s u i t a b l e  s o u rc e  

of r e s i s t a n c e .  The  g roundnut  gene t ic  r e s o u rc e s  now a v a i l a b l e  a r e  

enormous .  In t h i s  i n v e s t i g a t i o n ,  an a t t e m p t  i s  made to c o l l e c t  

and e v a l u a t e  t h e  a v a i l a b l e  g e rm p la s m ,  t h a t  can be of use in 

a ch i e v in g  t h e  o b j e c t i v e s .

A to t a l  of 257 v a r i e t i e s  of g roundnuts ,  i nc lud ing  a l l  t h e  

t h r e e  h a b i t  g roups  nam ely ,  h y p o g a e a , v u l g a r i s , f a s t i g i a t a  a r e  

used  in t h i s  s t u d y .  The indegenous ,  as  w e l l  as  e x o t i c  p o p u la r  

p rom is ing  c u l t i v a r s  of t h e s e  t h r e e  g roups  w ere  eva lu a te d  w i th  

t h e  fo l lowing  o b j e c t i v e s .



1) To s e l e c t  g roundnut g en o ty p es  w i th  . r e s i s t a n c e  to 

l e a f  s p o t s .

2) To a s s e s  th e  y i e l d  p o t e n t i a l  of d i f f e r e n t  g en o ty p es .

t i k k a
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2 . REVIEW OF LITERATURE

R es is ta n ce  i s  an i n h e r i t e d  c h a r a c t e r i s t i c  of a  h os t  p l a n t  

w h ic h  l e s s e n s  t h e  e f f e c t s  of p a r a s i t i s m  (Robinson ,  1969).  R e s i s t ­

ance to d i s e a s e s ,  i s  only  one of many p la n t  b r e e d i n g  o b j e c t i v e s ,
i

and can be c o n s id e re d  as a com plem e n ta ry  o b j e c t i v e  because  a 

h igh  d e g r e e  of s u s c e p t i b i l i t y  w i l l  g e n e r a l l y  r e s u l t  in d e c r e a s e d  

y i e ld  and q u a l i t y .

2 . 1 .  Breeding for D isease Resistance

Breed ing  fo r  r e s i s t a n c e  to d i s e a s e s  does not  d i f f e r  f u n d a -
/

m e nta l ly  from b r e e d i n g  for  any o t h e r  c h a r a c t e r s  ( A l l a r d ,  1960).

The  mos t  s u i t a b l e  methods  to be used in a p a r t i c u l a r  b r e e d ­

ing p r o j e c t  w i l l  depend  l a r g e l y  on t h e  b r e e d i n g  s y s t e m  of t h e  

p l a n t  and on t h e  so u rces  of r e s i s t a n c e  t h a t  a r e  a v a i l a b l e  (R u sse l ,

1978).  He a l so  has r e p o r t e d  t h a t  i t  i s  use fu l  to  know w h e t h e r
. !

r e s i s t a n c e  i s  dofninant or  r e c e s s i v e ,  w h e t h e r  i t  i s  monogenic,  

o l igogen ic  or  po lygen ic  or  w h e t h e r  c y t o p la s m i c  i n h e r i t a n c e  is  

in v o l v e d .

T h e  f i r s t  r e q u i r e m e n t  of any ' p rogramm e of b re e d in g  fo r  

r e s i s t a n c e  must  be to f ind  a s u i t a b l e  s o u rce  of r e s i s t a n c e  (R usse l ,  

1978).  Such sou rces  may be p r e s e n f  in;  e x i s t i n g ,  o r  w i ld  v a r i e t i e s ,  

in w i ld  fo rms  of t h e  same s p e c i e s ,  ; o r  c l o s e l y  r e l a t e d  s p e c i e s  

or  even in d i f f e r e n t  gene ra .



Genet ic  r e s o u r c e s  p r o v i d e  mos t  of t h e  gene so u rces  for

d i s e a s e  r e s i s t a n c e  (R u sse l ,  1978). He r e p o r t e d  t h a t ,  i f  no s u i t a b l e  

source  of r e s i s t a n c e  to  a d i s e a s e  has  a l r e a d y  been found,  loc a l  

and e x o t i c  v a r i e t i e s  and r e l a t e d  s p e c i e s  have  to be s c r e e n e d  for  

r e s i s t a n c e .

Genetic  r e s o u r c e  ev a lu a t io n  ‘ h a s  been done in d i f f e r e n t
(

c r o p s ,  to f ind  s u i t a b l e  s o u rce  of r e s i s t a n c e  to many d i s e a s e s .

D ur ing '  t h e  e a r l y  1930 ' s ,  a l l  a v a i l a b l e  tomato v a r i e t i e s  

w ere  s c reen ed  fo r  r e s i s t a n c e  to l e a f  mould (L angfo rd ,  1937) and 

one of t h e s e ,  S t e r l i n g  C a s t l e  was!  found to  be r e s i s t a n t  to  t h e

d i s e a s e .

Matic  (1970) e v a l u a t e d  t h e  r e s i s t a n c e  of s e v e r a l  v a r i e t i e s  

of b e e t - r o o t  from many p a r t s  of ; the w or ld  and i d e n t i f i e d  some 

downy m i ldew  r e s i s t a n t  l i n e s .  A genet ic  r e s o u r c e  eva lua t ion  s tu d y  

conduc ted  by S a f fe e u l l a  (1976) c o n s i s t i n g  of 500 sorghum e n t r i e s ,  

r e v e a l e d  ' t h a t  only  e ig h te e n  l in e s  w e re  r e s i s t a n t  to  downy m i ld ew .  

Rao and Will iams (1977) conducted  a genet ic  r e s o u r c e  eva lua t ion
lv

s tu d y  c o n s i s t i n g  of 6000 sorghum ’l in e s  and th e y  id e n t i f i e d  only 

f o r t y  t h r e e  l in e s  r e l a t i v e l y  l e s s  s u s c e p t i b l e  to  g ra in  mould of 

sorghum. Rap e t  a l .  (1978) conduc ted  an ev a lu a t io n  s tu d y  to f ind

a s u i t a b l e  s o u rce  of r e s i s t a n c e  to* c h a r c o l  r o t  of sorghum.  They
j

could id e n t i f y  t h r e e  h i g h l y  r e s i s t a n t  c u l t i v a r s .



A to t a l  of 98878 e n t r i e s  from d i f f e r e n t  so u rces  w ere  t e s t e d

in t h e  In t e r n a t io n a l  Rice B la s t  N u r s e r y .  Some l i n e s  showed h igh  

l e v e l  of r e s i s t a n c e  to  b l a s t  (IRRI, 1979a).  Another  genet ic

re s o u rc e  eva lua t ion  s t u d y  conducted  by IRRI (1979b) ,  on 17D 

e n t r i e s  fo r  r e s i s t a n c e  t o - b a c k n a e  d i s e a s e  of r i c e  showed t h a t  some 

e n t r i e s  w e re  r e s i s t a n t  to  t h e  d i s e a s e .

ICRISAT (1979) conducted  a genet ic  r e s o u r c e  eva lua t ion

s tudy  on 1800 a c c e s s io n s  of c h i c k p e a .  Among t h e  t e s t  e n t r i e s ,  

140 h a v e  shown g r e a t  p ro m ise  in t h e i r  r e s i s t a n c e  to w i l t  caused  

by Fusar ium s p .

ICRISAT (1981) conducted  a germplasm eva lua t ion  s tu d y

on 433 l in e s  of p igeon  p e a  and found one l i n e  to  be r e s i s t a n t  to 

s t e r i l i t y  mosa ic  d i s e a s e s  of p igeon pea .  Singh and B ra r  (1982) 

conducted  a germplasm eva lua t ion  s tu d y  w i th  56 mung bean s t r a i n s  

fo r  r e s i s t a n c e  to ye l low  mosaic v i r u s ,  b a c t e r i a l  b l i g h t  and C e r c o s ­

p o r a  le a f  s p o t .  The  r e s u l t s  showed t h a t  no s t r a i n  was f r e e  from 

a l l  t h e  t h r e e  d i s e a s e s ,

S iv a p r a k a s a m  and A nba lgan '  (1983) conduc ted  a germ plasm  

ev a lu a t io n  s tu d y  on 120 cowpea  t y p e s  fo r  r e s i s t a n c e  to root  ro t  

d i s e a s e .  T hey  could i d e n t i f y  nine m o d e ra t e l y  r e s i s t a n t  l i n e s .



2 . 2 .  Genetic resource evaluation stu d ies in groundnut

T he  w or ld  ge rm p lasm  of g roundnut c o m p r i s in g  over  1000 

v a r i e t i e s  was s c r e e n e d  , under  f i e l d  cond i t ions  a g a in s t  t i k k a  lea f  

s p o t ,  and i t  was found t h a t  none©fflh'e g roundnut v a r i e t i e s  t e s t e d  

p r o v e d  h ig h l y  r e s i s t a n t  (K r ip a l  e t  _a]_., 1972). Kolte et_ a l .  (1977)

o b ta in ed  16 r e s i s t a n t  l i n e s  and 21 t o l e r e n t  l i n e s  w h i l e  sc reen ing  

130 l i nes  of groundnut to f ind  out so u rce s  of r e s i s t a n c e  to t i k k a  

lea f  s p o t s .  Twenty l i n e s  of groundnut w h ic h  showed a h igh  l e v e l  

of r e s i s t a n c e  to  c e r c o s p o r a  le a f  s p o t  in p r e v io u s  t e s t s  w e re  

sc reen ed  along w i th  w i ld  .spec ies of A ra c h i s  by P ra s a d  e t  a l .

(1979) and ob ta ined  a few ty p e s  w i th  good r e s i s t a n c e  eventhough 

not  as r e s i s t a n t  as th e  w i ld  s p e c i e s .

A f i e l d  s c reen ing  s tu d y  w i th  305 v a r i e t i e s  of groundnut 

for  r e s i s t a n c e  to c e r c o s p o r a  le a f  s p o t s  was done,  and r e s u l t s  

showed t h a t  none of th e  v a r i e t i e s  w e re  h ig h ly  r e s i s t a n t  (Sharma 

and M athur ,  1979).  Singh _et a l .  (1979) conduc ted  a f i e l d  

eva lua t ion  s tu d y  w i th  399 l i n e s ,  and he could  i d e n t i f y  some r e s i s t ­

ant  l i n e s .  Hammons e t  jal.  (1980) o b ta in ed  a long season  l i n e  of 

groundnut  w i th  a s p r e a d i n g  h a b i t ,  w h ic h  showed g r e a t e r  r e s i s t a n c e  

to C. a r a c h i d i c o l a  under  bo th  n a tu ra l  and a r t i f i c i a l  in fec t io n .

In ' t h e  1980-81 r a in y  season ,  a s c re e n in g  s tu d y  was 

conducted  fo r  r e s i s t a n c e  to  l a t e  l e a f  sp o t  d i s e a s e  and a new 

s o u rce  of r e s i s t a n c e  was  i d e n t i f i e d  (ICRISAT, 1981).  ICRISAT



(1981) conduc ted  a s c r e e n in g  s t u d y ,  s im u l tane ous ly  fo r  r e s i s t a n c e  

to r u s t  and l e a f  sp o t  d i s e a s e s  of g roundnut ,  and one of t h e  v a r i e t ­

ie s  eva lu a te d  showed a good l e v e l  of r e s i s t a n c e  to e a r l y  leaf  

s p o t .  S ix teen  l in e s  of A ra c h i s  h y p o g aea  p lus  n ine  o t h e r  s p e c i e s

from s e c t io n  A r a c h i s  was e v a lu a te d  fo r  r e s i s t a n c e  to  e a r l y  le a f  

s p o t  by F o s t e r  et_ a h  (1981).  Resu lt s  of t h i s  s t u d y  r e v e a l e d  t h a t  

w i ld  s p e c i e s  w ere  g e n e r a l l y  more  r e s i s t a n t  th a n  c u l t i v a t e d  l i n e s .  

Some ICRISAT groundnut  acc ess ions  p lu s  22 USDA' e n t r i e s  w e re

e v a lu a te d  for  r e s i s t a n c e  to l a t e  l e a f  s p o t .  Al l  ICRISAT f o l i a r

d i s e a s e  r e s i s t a n t  l i nes  con t inued  to  p e r fo rm  wel l  and some of th e
/

USDA v a r i e t i e s  showed good r e s i s t a n c e  to  l a t e  le a f  s p o t  (ICRISAT, 

1981).

Coffe l l  and P o r t e r  (1982) r e p o r t e d  t h a t  t h e y  had s c r e e n e d

s e v e r a l  peanu t  l in e s  for  r e s i s t a n c e  to l e a f  sp o t  d i s e a s e  and i d e n t i ­

f i e d  some l i n e s  hav ing  r e s i s t a n c e  to peanu t  l e a f  s p o t .  Gorbe l  and 

Norden (1982) eva lu a te d  t h e  p e r fo rm a n c e  of 12 peanu t  b re e d in g

lines  and two c u l t i v a r s ,  F lo runner  and D ix ie ru n n e r  a g a in s t  t i k k a  

le a f  s p o t s .  T h ey  found t h a t  F lo runner  was more  s u c e p t i b l e  and 

D ix ie ru n n e r  was more r e s i s t a n t  to d i s e a s e .

Ghewande ^  £l_. (1983) r e p o r t e d  t h a t  p r i m a r y  s o u rce  of

r e s i s t a n c e  to.  C e rc o s p o r id iu m  pe rsona tum  was i d e n t i f i e d  ' f rom 3655 

e n t r i e s  s c r e e n e d .  In a f i e l d  eva lua t ion  s t u d y ,  P an ig b a tan  and I lac

(1984) i d e n t i f i e d  t h e  r e s i s t a n c e  of a c u l t i v a r  a g a in s t  

C e rc o s p o r id iu m  p e r s o n a tu m . P a t i l  e t  a l .  (1984) o b s e r v e d  t h a t  in



B

f i e l d  and g l a s s  house  t e s t s ,  19 and lft of t h e  250 c u l t i v a r s  

r e s p e c t i v e l y  w e re  m o d e ra t e l y  r e s i s t a n t  to e a r l y  and l a t e  le a f  spo t  

pa thogens .  An ev a lu a t io n  s tu d y  was  conduc ted  on 151 peanu t  

e n t r i e s  r e p r e s e n t i n g  g e no types  of  c u l t i v a t e d  A r a c h i s  h y p o g a e a , 

w i ld  s p e c i e s  of A ra c h i s  and h y b r i d s .  Useful  l e v e l s  of r e s i s t a n c e  

was  found in seven  geno types  (Melouk _et_ _al_., 1.98ft).

In a f i e l d  eva lua t ion  s tudy  w i th  21 groundnut gen o ty p es ,  

t h r e e  g e no types  showed r e s i s t a n c e  to  C e rc o s p o r id i u m  persona tum  

(Moraes and Godoy,  1985).  Some e a r l y  lea f  sp o t  r e s i s t a n t  l ines  

w e re  e v a l u a t e d  for  r e s i s t a n c e  to l a t e  le a f  s p o t  by Walls  et_ a l .

(1985) and th e y  i d e n t i f i e d  some r e s i s t a n t  l i n e s .

C h i t e k a  et_ a l .  (1986) conduc ted a s tu d y  w i th  116 peanu t  

geno types  fo r  r e s i s t a n c e  to l a t e  l e a f  s p o t ,  and th e y  could  i d e n t i f y  

some r e s i s t a n t  g en o ty p e s .  Jogloy _et_ jU.  (1987) e v a lu a te d  th e  

reac t ions  of p rogen ie s  of a d i s e a s e  r e s i s t a n c e  b r e e d i n g  programme 

for  le a f  s p o t  r e s i s t a n c e ;  and th e y  found t h a t  a few p rogen ie s

showed r e s i s t a n c e .  Gupta  (1987) conducted  a f i e l d  eva lua t ion  

s tudy  on 25 3 c u l t i v a r s  and id e n t i f i e d  some r e s i s t a n t  t y p e s .

2 . 3 .  D istribution of tik k a  diseas'e

T i k k a  le a f  sp o ts  caused  by C. a r a c h i d i c o l a  and p e r s o n a -

turri a r e  p r o b a b l y  t h e  m os t  s e r io u s  f o l i a r  d i s e a s e s  of groundnut

in t h e  w o r ld  ( J ackson  and Bell ,  1969; G a r ren  and J a c k s o n ,  1973).



T h e  l e a f  spo t  d i s e a s e s  have  of ten  been  c o l l e c t i v e l y  

r e f e r r e d  to as  M y c o s p h a e r e l l a  l e a f  s p o t s ,  C e r c o s p o r a  l e a f  s p o t s ,  

brown le a f ,  s p o t s ,  peanu t  c e r c o s p o r i o s i s ,  v i r u e l a  and t i k k a  

( Jackson  and Bel l ,  1969).
i

Leaf s p o t  d i s e a s e s  of g roundnut occur  e v e r y  w h e r e  in t h e  

w o r ld ,  e s p e c i a l l y  in I n d ia ,  U .S .A . ,  mos t  c o u n t r i e s  of  A f r ica ,  

P h i l i p p i n e s , ,  Indones ia ,  Ceylon* China ,  M alays ia  and A u s t r a l i a  

(Rangaswamy, 1972).
• i

Eventhough  bo th  l e a f  s p o ts  a r e  commonly p r e s e n t  t o g e th e r
* - '  \

in t h e  same -geograph ica l  a r e a  or  in t h e  same l e a f  of a p la n t ,  

t h e  i n t e n s i t y  and ' s e v e r i t y  of each  d i s e a s e  v a r y  ' o v e r  l o c a l i t i e s  

and. seasons  and t h e r e  can be  s h o r t  and long te rm  f luc tua t ions  

in t h e i r  r e l a t i v e  p r o p o r t i o n s  (Gibbons ,  1966; G a r ren  and J a c k s o n ,  

1973).  A ccord ing  to  M e h ro t r a  (1980) ,  one o r  bo th  of t h e  

i m p e r f g c t  s tag es  of l e a f  sp.ot pa thogens  occur  in a l l  t h e  groundnut 

growing a r e a s  of t h e  w o r ld  d e pend ing  upon t h e  t y p e  of groundnut 

grown and w e a t h e r  c o n d i t io n s .  v

■ C,  a r a c h i d i c o l a  i s  t h e  dominant  s p e c i e s  in Georg ia  in USA 

(Woodroof, 1933).  Vanhoof (1950) r e p o r t e d  t h a t  he  could  only 

d i s c o v e r  C. a r a c h i d i c o l a  in t h e  S ou the rn  p rovince :  of Tanzan ia .



In South I n d i a ,  l a t e  l e a f  sp o t  i s  v e r y  s e v e r e  and e a r l y  le a f  

spo t  i s  much l e s s  ‘im p o r ta n t  (Subrahmanyam e t  a l , ,  1980).

C. a r a c h i d i c o l a  i s  t h e  dominant  s p e c i e s  in some s t a t e s  of ' 

U .S .A .  (Woodroof,  1933).  But now. C. pe r sona tum  i s  t h e  dominant  

s p e c ie s  in t h e s e  s t a t e s  (Smith  and L i t t r e l ,  1980; Smith ,  1984). 

P u r s s  (1962) r e p o r t e d  t h a t  C. a r a c h i d i c o l a  was ' t h e  dominant  s p e c i e s  

in Queens land .  Late l e a f  sp o t  i s  common in N ig e r i a  and Southern-  

Senegal  (N e v i l l ,  1979; G aus t reu  and D epins ,  1980).

In many c o u n t r i e s  of t h e  s e m i - a r i d  t r o p i c s  d e t a i l e d  

information def in ing  w h ic h  le a f  s p o t  p r e d o m i n a t e s ,  i s  l a ck in g  

(Subrahmanyam e t  a l . ,  1982).

2 . 4 .  Loss due to d isea se

Mo.st. of t h e  c u l t i v a t e d  v a r i e t i e s  of p eanu t ,  e s p e c i a l l y  t h e  

S pan ish  v a r i e t i e s  a r e  s e r i o u s l y  a f fec ted  by th e  two c e r c o s p o r a  le a f  

spo t  d i s e a s e s  and caus ing  s e v e r e  red u c t io n  in y i e l d  of pods  (Wood- 

roof^ 1933).  Resu lt s  of t h e  s tu d y  conduc ted  by G ar ren  and Oaqkson 

(197.3) r e v e a l e d  t h a t  t h e s e  'two le a f  s p o t  d iseases . ,  caused  y i e l d  r e d u -  

t ion  ranging  from 15 p e r  cen t  to 50 p e r  cen t .

Halim e t  al_. (1980) and P o r t e r  e t  aK  (1982) r e p o r t e d  t h a t
j

le a f  s p o ts  w e re  t h e  im p o r t a n t  f o l i a r  d i s e a s e s  of g roundnut w h ich  

r educed  t h e  c ro p  y i e l d  s ig n i f i c a n t l y .



Bell  (1986) conduc ted  a s tu d y  to  a s s e s s  t h e  e f f ec t s  of leaf

s po t  pa thogens  on g ro w th  and y i e l d  of V i rg in ia  bunch v a r i e t i e s  

and found t h a t  t h e r e  was s e v e r e  d e fo l i a t i o n  and 30 p e r  cen t  r e d u c t ­

ion in y i e l d .

In a s t u d y ,  Ghuge _et_ a l .  (1981) r e v e a l e d  t h a t  t h e  l o s s e s  

due to  t i k k a  lea f  s p o t s  w ere  43.01 p e r  cent  in pod y i e l d ,  15.95 

p e r  cen t  in 100 k e r n e l  w e igh t  and 31.90 p e r  cent  in d r y m a t t e r  

w e ig h t .  Buckman and C ra w fo rd  (1984) conducted  a s tu d y  on f l o r ­

unner peanut  and found t h a t  t h e  y i e l d  p o te n t i a l  was  r educed  by

an a v e r a g e  of 57 k g / h a  for  each  p e r  cent  of d e f o l i a t i o n .  T hey

concluded  t h a t  t h e r e  was no d i f f e r e n c e  in lo s s  in p rod u c in g  

p o te n t i a l  ( y i e l d  lo s s  p e r  un i t  of d i s e a s e )  be tween C. a r a c h i d i c o l a  

and (I. p e r s o n a t u m . J a y a s e k h a r  and R a j a s e k h a r a n  (1986) found t h a t  

combined in fec t ion  by bo th  P .  a r a c h i d i s  and C. pe rsona tum  r e s u l t e d

in s u b s t a n t i a l  lo s s e s  in y i e l d .

R o b e r t  N eundor fe r  and R o b e r t  (1982) r e p o r t e d  t h a t  t h e  

d i s e a s e  l o s s e s  in peanuts  v a r i e d  w i th  g en o ty p es .

R am ak r i s h n a  and A p p a rao  (1968) po in ted  out  t h a t  lo s s  ranging 

from 15 to  50 p e r  cen t  was r e p o r t e d  from v a r ious  p l a c e s  in I n d ia .



r e p o r t e d  t h a t  in Mozambique le a f  : sp o t  d i s e a s e s  r e d u c e d  groundnut  

y i e l d  v e r y  much .  A lo s s  of t h i r t y  to  f o r t y  p e r  cen t  in to t a l  y i e l d
i

was r e p o r t e d  from Senegal  (Gaus t reau  and D epins ,  1980). M is ra i  

e t  a l .  (1980) r e p o r t e d  t h a t  in N ig e r ia  t h e  l ea f  s p o t  d i s e a s e s  caused
Z"1 . 1tw enty  ,J t o  f i f t y  p e r  cen t  pod l o s s e s .  S e v e r a l  r e p o r t s  of s e v e r e  

y i e l d  r e d u c t io n s  h a v e  been ob ta ined  from many c o u n t r i e s  such  as 

A u s t r a l i a ,  A rgen tina ,  Z imbabwe e t c .  (M idd le ton ,  1980; P i e t r a r e l l i ,  

1980; H i l d e b r a n d ,  1980).

In a d d i t i o n  to  pod y i e l d  l o s s e s ,  r e d u c e d  y i e l d  and q u a l i t y  

of hau lms i s  a l s o  a t t r i b u t a b l e  to e p i d e m i c s  of e a r l y  and l a t e  l e a f  

s p o t s  (Cumins and Smith,  1973).

Hamid (1980),  Shokes  e t  al . ,  i l983)  and Knauft e t  a l .  (1986) 

r e p o r t e d  t h e  y i e l d  red u c t io n  of more  th a n  50 p e r  cent  i f  fung ic ides  

w ere  not  u s e d .

Loss due to l e a f  s p o t  pa thogens  can be s i g n i f i c a n t l y  r educed  

by fu n g ic id e  a p p l i c a t i o n  (P a te l  and Vaishnn^.  1987).  G arren  and 

Jackson  (1973) and Mixon e t .  a l .  1(1983) r e p o r t e d  t h a t  ■ t h e r e  w e re
i

y i e l d  l o s s e s  up to  10 p e r  cen t  even  when fu n g ic id es  w e re  a p p l i e d  

to  c on t ro l  t h e  le a f  s p o t  d i s e a s e s .



T i k k a  d i s e a s e  o ccu r s  as two d i s t i n c t  t y p e s  of le a f  s p o t s ,  

such as e a r l y  le a f  s p o t  and l a t e  l e a f  sp o t  (Woodroof,  1933;

Rangaswamy, 1972).  U sua l ly  early, l e a f  s p o t  o c c u r s  e a r l y  in t h e  

season and l a t e  le a f  s p o t  occu rs  l a t e r  in t h e  season .

A ccord ing  to  t h e  in te rn a t io n a l  nom enc la tu re  t h e  v a l i d  names
I

of t h e  p e r f e c t  s tag es  of e a r l y  leaf  -spot  caus ing  o rgan ism  C. a r a c h i -
■|

d ic o la  and l a t e  l e a f  s p o t  caus ing  o rgan ism  C. p e r sona tum  and  ’! —
I

M y c h o s p h a e r e l l a  a r a c h i d i c o l a  and M y c o s p h a e r e l l a  b e r k e l e y i i  r e s p e c t ­

i v e l y .

D i s e a s e  u su a l ly  a p p e a r s  when t h e  c rop  is  be tween  one and

two months o ld ;  The  lo w er  l e a v e s  a r e  t h e  f i r s t  to  be a t t a c k e d
i

(B u t l e r ,  1918).  He a l s o  po in ted  'jout t h a t  number  of s p o t s  on a
J

s ing le  l e a f - m i g h t  be from one to a dozen or  m ore .
i

E a r ly  symptoms of t h e  two i types  of le a f  s p o t s  a r e  i n d i s t -
I

\ i
i n g u i s h a b le  acco rd ing  to  J e n k in s  (193.8).

l

Woodroof (1933) and J e n k i n s { (1938) r e p o r t e d  t h a t  t h e  sp o ts
■!

caused  by C. a r a c h i d i c o l a  a r e  c i r c u l a r  to i r r e g u l a r  in out  l ine

measur ing  1 mm to 1 cm and t e n d i n g ' t o  c o a l e s c e  l a t e r .
)

On t h e  u p p e r  s u r f a c e  of l e a v e s  n e c ro t i c ,  a r e a  a r e  redd . i sh  

brown to  b l a c k ,  w h i l e  on low er  s u r f a c e  th e y  a r e  l i g h t e r  in c o lo u r .  

T he  ha los  a r e  i n d i s t i n c t  or  not  p r e s e n t  on t h e  l o w e r  s u r f a c e .



Ja c k s o n  and Bel l  (1969) h a v e  r e p o r t e d  t h a t  t h e  co lo r  of t h e

n e c ro t i c  a r e a s  of C, a r a c h i d i c o l a  i s  b row n.

T he  le s io n s  p r o d u c e d  by d .  pe r sona tum  a r e  more  c i r c u l a r
I

th a n  t h o s e  C. a r a c h i d i c o l a  and t h e  n e c r o t i c  p o r t i o n s  on bo th  l e a f '
\ i

s u r f a c e ,  v e r y  e a r l y  assume a v e r y  d a r k  brown to  a lm os t  b la c k  

co lour  ( J e n k in s ,  1938; J ack s o n  and ‘Bel l ,  1969).
i■i

J e n k i n s  (1938) and Gibbons  (1966) r e p o r t e d  t h a t  in t h e

cas e  of C. p e r s o n a tu m , ye l low  h a lo  p r e s e n t  on t h e  a d a x i a l  s u r f a c e

of l e a f  l e t  only  on t h e  m a tu re  s p o t s .

F r e z z i  (1960) r e p o r t e d  t h a t  i d e n t i f i c a t i o n  of t h e  two
11

d i s e a s e  would be i m p r o p e r ,  i f  we m a in ly  d e p e n d e d  on th e  d e s c r i p -
i

t ion  b as ed  on n e c r o t i c  l e s io n s  and ye l low  h a l o .  F r e z z i  (1960) ,
I
i

Me Donald e t  al_. (1981) and Subrahmanyam e t  al_. (1982) p o in t e d  

out  t h a t ,  when s c reen in g  fo r  d i s e a s e  r e s i s t a n c e  was  conduc ted ,  

d e t a i l e d  m i c ro s c o p ic  exam ina t ion  jof l e s io n s  was  n e c e s s a r y  fo r  

ac c u ra te  d ia g o n o s i s .

T he  c o n i d ia  of C. a r a c h i d i c o l a  i s  m os t ly  conf ined  to t h e
■i v

u p p e r  l e a f  s u r f a c e  but  a r e  o c c a s io n a l ly  found on lo w er  s u r f a c e .I
T hey  a r e  s p a r s e  and a r e  not  fo rmed  in c o n c e n t r i c  c i r c l e s .  Conido-  

p h o r e s  of C. pe r sona tum  a r e  conf ined to t h e  lo w er  s u r f a c e  of th e  

l e a f l e t s  and a p p e a r  as d e f i n i t e l y <\ r a i s e d ;  d a r k  b rown s t r o m a t i c



2 . 6 .  Genetics of resistan ce

A s tu d y  conducted  by Anderson  e t  a l .  (1986) r e v e a l e d  t h a t  

r e s i s t a n c e  of g roundnut C . ’’ a r a c h i d i c o l a  and C. persona tum  

i n h e r i t e d  ' i n d e p e n d a n t l y . N ev i l l  : (1980) r e p o r t e d  t h a t  r e s i s t a n c e  

was q u a n t i t a t i v e l y  i n h e r i t e d  in g roundnu t .  N ev i l l  (1982) ;  Walls

e t  a l .  (1985) ;  • Anderson  e t  a f .  (1986);  Jogloy  e t  a l .  (1987)

r e p o r t e d  t h a t  r e s i s t a n c e  to C. pe rsona tum  was c o n t ro l l e d  by  a d d i t ­

iv e  genes .

S h a r i f  e t  a l . (1978) has  r e p o r t e d  t h a t  r e s i s t a n c e  to C.

pe rsona tum  is  c o n t ro l l e d  by m u l t i f a c t o r i a l  gene t ic  s y s t e m .  N e v i l l

(1980) in a s tu d y  r e v e a l e d  t h a t  jgenes a t  3 or  4 loc i  m ig h t  be
I

c o n t ro l l i n g  t h e  d i s e a s e  r e a c t io n .  :The gene t ic  c o n t ro l  of r e s i s t a n c e  

in d i p l o i d  A ra c h i s  sp  may be d i f f e r e n t  from t h a t  in t h e  c u l t i v a t e d
- - - - - - - - - - - - - - - - - - - -  ,j

t e t r a p lo id s . .  Cof fe l t  and P o r t e r  (1'986) r e v e a l e d  t h a t  a  c y t o p la s m i c
!

fa c t o r  and a d d i t i v e  gene t ic  e f fec t s  c o n t ro l l e d  t h e  r e s i s t a n c e  to

e a r l y  and l a t e  l e a f  s p o t s .



Materials and Methods



The p r o j e c t  was u n d e r t a k e n  fo r  s c reen ing  t h e  groundnut

acc ess ions '  for  r e s i s tan c e ,  to e a r ly ]  l e a f  sp o t  caused  by C e rc o s p o ra
i ’

a r a c h i d i c o l a  Hori  and l a t e  l e a f  spot  caused  by C e rc o s p o r id iu m

persona tum  (B erk  and Cur t )  Deighfon.  As t h e  f i r s t  s t e p ,  a f i e l d

sc reen in g  s tu d y  was conduc ted  fo r  t h e  ev a lu a t io n  of groundnut

acc es s ions  fo r  r e s i s t a n c e  to .leaf! s p o t s  - in t h e  f i e l d  cond i t ions

and to s tu d y  th e  y i e l d  c o n t r ib u t in g  c h a r a c t e r s  of. t h e  a c c e s s i o n s .
)

Secondly  a g la s s  house  sc re e n in g  s tu d y  was  conduc ted  fo r  e v a l u a t ­

ing t h e  g e no types  w h ic h  p e r fo rm e d  w e l l  in t h e  f i e l d  co n d i t io n s ,  

aga in s t  l e a f  spo t  d i s e a s e s .

3. 1 .  F ield  screening of groundnut accession s

The f i e l d  s c reen in g  was  conduc ted  a t  th e  Col lege  of H o r t i -
j

c u l tu r e ,  V e l l a n ik k a r a  - d u r in g  t h e  monsoon season  ( Ju ly  to 

November)  1988. The f i e l d  is lo c a te d  a t  10° 3 2 ’N La t i tude ,  and 

76° 101 E Longi tude  and a t  an "al t itude of 22.25 m above  mean
j

sea l e v e l .  G e o g ra p h ic a l ly  i t  f a l l s  on t h e  warm humid c l im a t i c  

zone.

3 . 1 . 1 .  Cropping h isto ry  of the f ie ld
)

The  f i e l d  s e l e c t e d  for  the' j e v a lu a t io n  of groundnut a c c e s s ­

ions was  a p l a c e  w h e r e  groundnut was grown con t inuous ly  for  a



3 . 1 . 2 .  Season and clim ate

The e x p e r i m e n t  was  conducted  d u r ing  th e  p e r io d  Ju ly  1988 

to November  1988. Groundnut a c c e s s i o n s  w e re  sown on 7th Ju ly  

1988.

The  c ro p  f e c e i v e d  t a to t a l  of. 1880.4 mm ra in fa l l -  w h i c h 1 

was even ly  d i s t r i b u t e d  d u r in g  t h e  a c t i v e l y  growing p e r i o d .  The  

r e l a t i v e  h u m id i ty  ranged  from 38 :|0 to 93 .0  p e r  c e n t .  In gene ra l  

t h e  w e a t h e r  cond i t ions  as a w ho le  w e re  congenial  fo r  t h e  n a t u r a l  

ep idem ic  of th e  d i s e a s e .

3 . 1 . 3 .  Experimental m aterial

Two h und red  and f i f t y  s ix  geno types  and a t i k k a  

s u s c e p t i b l e  v a r i e t y  TMV 2 w ere  tised fo r  f i e l d  s c r e e n in g  s t u d i e s .  

The  d e t a i l s  of th e  a c c e s s io n s  used a r e  f u r n i s h e d  in T a b le  1.
1 v

T h e s e  acc ess ions  w e re  o b ta in ed  from ICRISAT ge rm p la sm  c o l lec t io n ,  

th ro u g h  D epar tm en t  of A gr icu l tu ra l :  Botany,  Col lege of H o r t i c u l tu r e ,

V e l l a n ik k a r a .

3 . 1 . 4 .  Methods

3 . 1 . 4 . 1 .  Layout of th e experim ent

The e x p e r i m e n t  was  l a id  out  in a s im p le  random ised  ■ b lockf



>e

1

1

2

3

4

5

6

7

8
9

10

11

12

13

14

15

16

17

18

19

20
21

22

23

24

25

G enotypes  s e l e c t e d  fo r  f i e l d  ev a lu a t io n  s t u d y , t h e i r  
i d e n t i t y ,  b o ta n ica l  v a r i e t y  and or ig in

I d e n t i t y  | Bot .  v a r  O r ig in

2 3 4

RS 1 Hyg. In d ia

RS 114 V ul . Unknown

RS 135 Vul. Unknown

66-94 Hyg. Unknown

RB-4 n In d ia

AH 7398 F s t . Unknown

IARI 731 Vul. In d ia

69-9 Hyg. Unknown

Big Japan Hyg. Ind ia

IARI 687 Vul. I n d ia

B arbe r ton Vul. South  A f r ica

Cochin Red Hyg. I n d i a

Kopergaon I T 11

Si. 7 .12-1 II Sudan

S . 7- 2-2 11 11

HG 1.1 I t I n d ia  ■

KR 50 II 11

6842 11 U .S .A .

C a s t l e  C a r r y  (PC) ir N ig e r i a

K-7-4-11 M Ind ia

K.4-11-2R 11 T f

S am ra la r3  s e e d e d II 11

Talod 32-3 I T * 11

B 3 11 11

C 15 11 Unknown

C 22 11 11

C 38 II Ind ia

C 87 11 Unknown

C'OfttdT



1 2 S 3 4

29 C 99 tyg- Ind ia

30 C 114 ir Unknown

31 ' C 117 tp 11

32 C 118 n II

33 C 125 IT IT

34 C 129 I T » ' IP

35 C-145-12-P-14 11 Ind ia

36 C-147 ' 11 ' T T

37 < C-151 11 ■ Unknown

38 C-158 11 I I

39 C-159 It I I

40 . C-160 II ri

*1 C-175 It ’ it

42 C-177 rr it ^

43 C-178- n In d ia

44 C-179 pi II

45 C-184 ri Unknown

46 Tesobunch M Kenya

47 Kanyoma Bunch ii Tanzania

48 U -4-4-26 ii Unknown

49 U -2 -1 -6 it Senegal

50 F-7 ii Unknown

51 F - l l ii IT

52 G-37 I T In d ia

53 RS-7 IT Unknown

54 AH 84 11 In d ia

55 AH 262 11 U .S .A .
56 AH 731 11 Unknown
57 , AH 6990 II I T  ■

58 AH 7224 11 N iger ia



1 2 3 4

59 AH 8045 Hyg. Unknown

60 AH 8048 n II,

61 145-12-12
>it In d ia

62 648-4 it It

63 3095 n Unknown'

64 AH 6950 ii In d ia

65 AH 7010 n It

66 Batan i-9 Vul. II

67 C hanc lod i 11 11

68 Changj a Hyg. Unknown
69 Kalamdi Vul. Kenya
70 AH 73 11 Tanzania
71 AH 7154 11 China
72 AH 7336 - II 11

73 U-4-4-27 11 Z a i r e
74 NG 268 V I I n d i a

75 NG 337 11 11

■ 76 SS 50 11 11

77 U-4-4-23 F s t . Uruguay
78 U-4-4-29 Vul. Z a i r e

79 AH 3583 11 U .S .A .
80 AH 259 Hyg. Unknown
81 U-4-7-24 Vul. Sudan
82 NG 423 rr I n d i a
83 S hor t -1 I T rr

■ 84 EC 6189 It Unknown
85 TG-4 11 Tanzania
86 U-2-12-1 I T Z a i r e
87 1025 II Unknown



T a b le  1. Continued

1 2
i

3 4

88 RS 60 Vul. Unknown

89 1-2 Hyg. In d ia

90 ■ U-2-24-7 F s t . Unknown

91 U-4-4 -16 Vul. In d ia

92 AH 6481-1 I T 11

93 Normal Seg DMC Hyg. U .S .A .

94 Normal Seg DMC i i r r

95 V irg in ia  bunch' T I B raz i l

96 AH 62 H Ind ia

97 AH 4354 i r I I

98 AH 7620 i r Unknown

99 C-3 r i 11

100 C-21 T | In d ia

101 C-29 i t Unknown

102 C-37 t i 11

103 C-38 i i In d ia

104 C-41 I T Unknown

105 C-46 II In d ia

106 C-75 T T r r

107 C - 1 0 0 11 11

108 C - 1 0 7 Unknown

109 C - 1 4 0 11 I T

110 C - 1 4 5 - 1 2 11 I n d  i a

111 C - 1 4 6 i r Unknown
112 C - 1 5 2 i i I n d i a
113 C - 1 7 1 T T Unknown

114 C - 1 7 5 r r 11

115 C - 1 7 9 I T I n d i a



1 2 3 4

116 C a s t l e  C h e ry on N ig e r i a

117 K-8-8-1 rr In d ia

118 M adagascar i i Malagas  ay

119 ' Samrala 11 I n d i a

120 US 73 I T U .S .A .

121 USA 69 n I T

122 UAR 28-2 11 Senegal

123 1-2 I t In d ia

124 ■ 6- 11-6 I I U

125 40-4 11 I I

126 * 42-9 II I I

127 575-2 I I I t

128 DH 3-30 Vul. " I I

129 D h arw a r -1 11 I I

130 Azozorozo I I Z a i r e

131 Robut 33 F s t . I s r a e l

132 R-7-47-10 1 Vul. Sudan

133 AH 33-4-1 Hyg. ■ I n d i a

134 E 6919 n Unknown

135 C-830 i i I n d ia

136 AH 3849 i i S r i  Lanka

137 Punjab bo ld T t In d ia

138 Kaulikoro I I Tanzania

139 Kongwa Runner 11 r i

140 IC 22939 11 I n d ia

141 M-145 i r 11

142 M-755 1! I I

143 MD-351 N iger ia

144 M ix tu re ir Unknown



Hyg.145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

160 

161 

162

163

164

165

166

167

168

169

170

171

172

173

174

NG 268 

No 4354 

P 331 

IC 22956 

PB 71-17 

IC 22945 

R-7-4-5  

R-7-4-9  

R-7-4 -10  

R-7 -24-4  

R-7-24-7  

R-7-24-8  

' R-7-47-2  

R-7-47-3  

Southern  c r o s s  

Rosado 

RCM 525 

San 92 

NCAC 17840 

NCAC 17287 

4518

F lo r ig i a n t  

Mwitunde 

E a r ly  runner  

Spanhoma 

A-5-46 

C-12-P-28  

No 1022 

No 2402-1 

AH 7787

Vu

Hyg.

l .

F s t .

In d ia

Unknown

In d ia

Sudan

Tanzania

Sudan
II

Tanzania

Sudan

Senegal
T anzania

U.S .A .
Praguag

IT

B ra z i l

U .S .A .

Uruguay 

U .S .A .  -
t l

L i b e r i a

In d ia

Unknown



T a b le  1. Cont inued  ___________ _____________________________

1 2  3 4

175 F lo r i s p a n F s t . U .S .A .

176 F 1-5-1 Vul. I n d ia

177 Go 133 I t r r

178 U.S.  29 F s t . U .S .A .

179 20- 1-2 Vul. In d ia

180 AH 816 F s t . Unknown

181 AH 7846 Vul. U .S .A .

182 AH 8318 I t Unknown

183 AH 62 Hyg. I n d ia

184 HC 234 F s t . A rgen t ina

185 NCAC 10477-B Hyg. U .S .A .

186 NC 17-S I I 11

187 Span Cross Vul. I t

188 NCAC 434 11 A rgen t ina

189 B-27 • Hyg. U .S .A .

190 Local  s p r e a d i n g T T . Zimbabwe

191 43 G 44 T l South A f r i c a

192 Raba t  N o . 3 Vul. M aur i t iu s

193 ' WCG 166 B F s t . B ra z i l

194 NCAC-17615 Hyg. U .S .A .

195 NCAC-17649 I T 11

196 Sam Col 303 11 Unknown

197 Bambey 487 t l Senegal

198 Mwitunde Nahcigwea t l Tanzania

199 Sam Col 86 F s t . Unknown

200 V irg in ia  bunch l a rg e Hyg. U .S .A .

201 J a p a n e s e Vul. Zimbabwe

202 Sam Col 217 Hyg. Unknown



Tab le

r ~

203

204

205

206

207

208

209

210

211
212

213

214

215

216

217

218

219

220
221

222

223

224

225

226

227

228

229

230

231

2 3 ' 4

Sam Col 232 Hyg. Unknown

NCAC 17659 11 U .S .A .

NCAC 17562 II 11

NCAC 17705 II ir

2 /1 II Unknown

NCAC 17606 ri U .S .A .

295/63 F s t . N ig e r i a
308/75 Hyg. Malawi
311/63 _ F s t . Zimbabwe
404/64 11 ri

LV-5 . 11 ii

RCM 582 1! B raz i l
P e r d e n iy a Vul. Zimbabwe
M 1075-74(2) Hyg. N ige r ia
M-6-76 M 11 11

M arabba  Runner 1? Sudan
V ar ie ty  68 rr Zimbabwe
NCAC 17644 ir U .S .A .
NCAC 17690 ii M

NCAC 17754 n IT

M-145-75-5 n It

Hung-Main chao Vul. China
VRR 352 11 In d ia
VRR 365 11 ir

Cord wil low Hyg. U .S .A .
NCAC 17718 ■ ii 11

UF 71513 F s t . 11

F - l - 1 7 QO Z imbabwe
NCAC 17780 11 U .S .A .



1 2  3 4

232 NCAC 17864 era U .S .A .

233 Magale-1 fl Tanzania

234 NCAC 17591 It U .S .A .

235 AM-2 It Zimbabwe

236 Luwingu It It

237 NCAC 403 F s t . U .S .A .

238 NC 10468 Hyg. It

239 NC 10452 tl tl

240 NC 90854 11 tl

241 NC 7497 H II

242 NC-9085-S Tl It

243 NC -6720 II tl

24" RG 363 Vul. B o l iv ia

245 ZM 837 Hyg- Zambia

246 58-41 ii Togo

247 75-74 Vul. N ige r ia

248 ‘ 59-348 Ill Senegal

249 75-51 ir Argen t ina

250 63-106 ir Senegal

251 PR 5290 ii P h i l i p p i n e s

252 VRR 546 n In d ia

253 VRR 766 Hyg. tl

254 . DSA-200 Vul. * Ghana

255 G 397-1 Oth. In d ia

256 In d o n es ia -2 Vul. It

257 TMV 2 It In d ia

Hyg.  -  Hypogaea

F s t .  -  F a s t i g i a t a

Vul. -  V u lgar is



The  two h undred  and’ f i f t y  s ix  a cc ess ions  along w i th  t h e  

s u s c e p t i b l e  v a r i e t y  w e re  sown on r a i s e d  beds  hav ing  a l eng th  of 

1 m and w id th  of 50 cm, a t  a d i s t a n c e  of 20 cm between b e d s .  

Ten s e e d s  of each  e n t r y  w e r e  sown in e a c h  bed  a t  a spac ing  of 

30 cm x 20 cm. S u s c e p t i b l e  c u l t i v a r  TMV 2 was sown 

i n t e r m i t t a n t l y  a f t e r  e v e r y - p l o t  rows and as b o r d e r  row s .

3 . 1 . 4 . 2 .  F e r tilise r

i

Crop r e c e iv e d  th e  r e s p e c t i v e  c u l t u r a l  and m anur ia l  p r a c t i c e s  

as p e r  the  Package  of P r a c t i c e s  Recommendations of th e  K era la  

A g r i c u l t u r a l  U n i v e r s i t y  (1986) .  N i t rogen ,  P h o s p h o ru s  and Po tass ium
r

w ere  s u p p l i e d  th ro u g h ,  U rea ,  Super p h o s p h a t e  and Murate of p o t a s h  

r e s p e c t i v e l y .

3 . 1 . 4 . 3 .  Assessm ent of D isease R esistance

D is e a s e  r e s i s t a n c e  of  t e s t  e n t r i e s  was r a t e d  based  on th e  

p e rc e n ta g e  of le a f  a r e a  i n f e c t e d .  A 7 p o in t  l o g a r i t h a m i c  d i s e a s e  

s c a le  ( 0- 6 ) as  shown below was used  fo r  r a t i n g  t h e  d i s e a s e  

s e v e r i t y  (H o r s f a l l  and B a r r a t ,  1945).

Grades  P e rc e n ta g e  of  l e a f  a r e a  in fec ted

0 No in fec t ion

1 O'. 1 -  12



2 12.1 -  25

3 25. 1. -  50

4 5 0 . 1 - 7 5/

5 75.1 -  87

6 87.1  -  100

D isease  r a t i n g  was done w i th  t h e  a id  of a d i a g ra m a t i c  

c a t e g o r i s e d  into d i f f e r e n t  grad 'es ,  b a s e d  on t h e  p e r  c e n t  

ions on l e a v e s ,  and t h e  d i s e a s e  in d e x  was  c a l c u l a t e d  by 

fol lowing fo rm ula

Sum of a l l  t h e  num e r ica l  rat ings,  x 100 
D is e a s e  inde x  = T o ta l  num ber  of r a t i n g s  x maximum

d i s e a s e  g r a d e
i

3.1. .4.4.  Observations

Number of d a y s  t a k en  for  t h e  f i r s t  i n c id e n c e  of d i s e a s e  

was noted in a l l  g e n o ty p e s .  ,D isease  s c o r in g  was done on t h e  45th

and 90th  day  a f t e r  sowing.  Four p l a n t s  w e re  r andom ly  s e l e c t e d
i

w i th in  eac h  p l o t .  F o u r th ,  f i f t h  and s i x t h  l e a v e s  from top  of each
j

randomly s e l e c t e d  b r a n c h  of th e  s e l e c t e d  p la n t s  w e re  l a b e l l e d  and
I

used for  t a k in g  o b s e r v a t i o n s  Ion 45th  and 90th  day  r e s p e c t i v e l y .
i

D isease  in tens i ty ,  of each  entry,  was  c a l c u l a t e d  b ased  on t h e  p e r c e n t ­

age of a r e a  i n f e c t e d .  The g roundnut a c c e s s io n s  l i s t e d  w ere  then

grouped  acc o rd in g  to  t h e  s t a n d a r d s  (T a b l e  2) a d o p t e d  by Sharma 

and Mat-hur (1979).

c h a r t  and 

of i n f e c t -  

us ing t h e



T a b l e  2.  S ta n d a rd s  used  fo r  g rouping  g e no types  in to  d i f f e r e n t  ranges 
of d i s e a s e  s u s c e p t i b i l i t y

Groups D is e a s e in t e n s i ty  (%)

Immune 0

Highly  r e s i s t a n t 0 -  10

R es is ta n t '10 .1 -  20

M od era te ly  r e s i s t a n t 20.1 -  40

M od era te ly  s u s c e p t i b l e 40 .1 -  60

S u s c e p t i b l e 60.1 -  80

High ly  s u s c e p t i b l e 80 .1 -  100

3 . 1 . 4 . 5 .  O bservations on y ie ld  attributing characters

The fo l lowing c h a r a c t e r s  w e re  a l s o  s tu d i e d  on t h e s e  a c c e s ­

s ions .

3 . 1 . 4 . 3 . 1 .  Days to f ir s t  flow ering

Number of d a y s  from sowing to  t h e  a p p e a r a n c e  of f i r s t  

f low er  on o b s e r v a t i o n a l  p l a n t s  was r e c o r d e d .

3 . 1 . 4 . 5 . 2 .  Days to 50* flow ering

Number of d a y s  t a k en  fo r  f low er ing  of t h e  f i f t y  p e r  cent  

p la n ts  of each  a cc ess ion  in eac h  p lo t  was o b s e r v e d .

3 . 1 . 4 . 5 . 3 .  Number of prim ary branches

Tota l  number of p r i m a r y  b r a n c h e s  was counted a t  t h e  t ime 

of h a r v e s t .

3 . 1 . 4 . 5 . 4 .  Plant haulms y ie ld

The  d r i e d  hau lms of each  o b s e r v a t i o n a l  p la n t  w e re  weighed  

a f t e r  removing  pods  a t  h a r v e s t .



3 . 1 . 4 . 5 . 5 .  Pod num ber/plant

The number  of p o d s  p e r  p la n t  was  counted a t  t h e  t im e  of  
h a r v e s t .

3. '1 .4 .3 .6 .  Pod w eigh t/p lan t

Weight of t h e  pods  p e r  plari t was r e c o r d e d  at  t h e  t im e  of  

h a r v e s t .

3 . r . 4 . 5 . 7 .  100 pod w eight

A random sam ple  of 100 d r y  pods  was d raw n  f rom  each  

a ccess ion  p e r  r e p l i c a t i o n  and w e ig h ed .
I

3 . 1 . 4 . 5 . 8 .  100 kernal w eight

H undred  k e r n e l s  w e r e  drawn'  a t  random from a sam p le  of  

d r y  k e r n e l s  f rom  each  v a r i e t y  p e r  r e p l i c a t i o n  and w e ig h t  r e c o r d e d .

3 . 1 . 4 . 5 . 9 .  Shelling  percentage

T he  h a r v e s t e d  pods  w e re  s h e l l e d  and t h e  k e r n e l s  w e re  

w eighed and th e  s h e l l i n g  p e rc e n ta g e  was  c a l c u la te d  as fo l low s .
.ii

Kernel  .weight 
S h e l l in g  p e r c e n ta g e  = . Pod w e i g h t ' * 100

\  i;

3 . 1 . 4 . 5 . 1 0 .  Number of kernels per pod'

A random, sample  of '10 'pods |  was  drawn from each  acc ess io n  ’ 

'■per r e p l i c a t i o n .  A f te r  s h e l l i n g ,  k e r n e l s  w e re  counted  and t h e  

number of k e r n e l s  p e r  pod r e c o r d e d



3 . 1 . 4 . 5 . 1 1 .  Days to maturity

3 . 2 .  Glass house screening

Groundnut a c c e s s io n s  w i th  low d i s e a s e  i n t e n s i ty  in f i e l d  

cond i t ions  combined w i th  h ig h / m o d e r a t e  y i e l d  w e r e  s e le c te d  fo r  

g la s s  house sc reen in g .

3 . 2 . 1 .  Experimental m aterial

From th e  two h u n d red  and f i f t y  seven  g roundnu t  geno types

e v a l u a t e d ,  tw en ty  f i v e  w e r e  s e l e c t e d  for  g la ss  house  s c reen ing  

(T ab le  3) .

The s e e d s  of s e l e c t e d  l ines  w e re  sown in p o ts  hav ing  a

d ia m e te r  of 12 i n c h e s .  Each pot  con ta ined  only one p l a n t .

The c rop  was  g ive n  t h e  r e s p e c t i v e  c u l t u r a l  and m anuri a l

p r a c t i c e s  as p e r  t h e  P ackage  of P r a c t i c e s  Recommendat ions of t h e  

K era la  A g r i c u l t u r a l  U n i v e r s i t y  (1986) .  Nit rogen ,  P h o s p h o ru s  and 

Potass ium w e re  s u p p l i e d  t h ro u g h  U rea ,  Super  p h o s p h a t e  and Murate  

of p o t a s h  r e s p e c t i v e l y .

3 . 2 . 3 .  Methods

3 . 2 . 3 . 1 .  Layout of the experim ent

The  e x p e r i m e n t  was  l a id  out  in a c o m p le te ly  random ised

b lock  des ign  w i th  tw en ty  f i v e  ' t r e a tm e n t s  and four r e p l i c a t i o n s .
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Groundnut g en o ty p e s  s e l e c t e d  fo r  g la s s  house s c reen in g  t h e i r  
I d e n t i t y ,  Botanica l  v a r i e t y  and Origin

D isease  Yie ld
I d e n t i t y  B o t . v a r .  Or ig in  i n t e n s i t y  (g)

(.56)

T . 8 (69-9) Hyg. Unknown 60.405 4.0
T. 20 (K 7-4-11) r r In d ia 63.880 9 .0
T. 35 (C -145-12-P-14) i r T l 59.020 17.0
T. 38 (C-158) n Unknown 61.105 7.0
T. 65 (AH 7010) i i  ' Ind ia 63.580 15.0
T. 73 (U—4—4—27) Vul. Za i re 63.550 7.0
T. 75 (NG 337) I T Ind ia 69.430 24.5
T. 100 (C-21) Hyg. II 66.660 16.5
T. 118 (Madagascar) i t Malagas ay 

Repub l ic
70.830 27.0

T .89 ( 1- 2 ) r r In d ia 52.070 4.0
T. 135 (C-830) I T 11 62.490 10.0
T. 136 (AH 3849) 11 S r i  Lanka 63.150 6.5
T. 143 (MD-351) n N ige r ia 62.490 18.0
T.147 CP-331) I T Ind ia 66.660 9.5
T. 157 ( R-7-47-2) T l Senegal 62.490 1 1 . 0

T. 162 (San 92) I I B raz i l 64.225 1 1 . 0

T. 165 (4518) rr U .S .A . 66.666 10.5
T. 171 (C-12-P-28) F s t . L i b e r i a 65.960 17.0
T. 172 (No 1022) 11 In d ia 65.270 2.5
T. 173 (No 2402-1) 11 11 58.320 10.5
T. 175 ( F l o r i s p a n )  1 11 U .S.A . 66.666 24.5
T. 183 (AH 62) F s t . In d ia 58.995 6 .0
T. 200 (V irg in ia  bunch 

la rg e )
Hyg. U .S .A . 61.100 10.0

T.223 (M-145-75-5) 11 I I 63.580 9 .0
T. 246 (58-41) T l Togo 68.050 18.5

Hyg.  -  
F s t .  -  
Vul. -

Hypogaea
F a s t i g i a t a
V u l?a r ia



3 . 2 .3 . 2 .  Inoculation

I
T h e  inoculum used  in t h e  g la s s  house s c r e e n in g  s tu d y  was 

p r e p a r e d  a c c o rd in g  to t h e  method a d o p te d  by Subrahmanyam et  ̂

a l .  (1982) .

I

The  p r e p a r e d  s p o r e  su spens ion  was  s p r a y e d  on l e a v e s  of 

h e a l t h y  t e s t  p l a n t s  by us ing  an a t o m iz e r .  S p ra y in g  was done 15

d a y s  a f t e r  sowing.  T h e  in ocu la ted  p l a n t s  w e r e  p r o v i d e d  w i th _  humid 

cond i t ion ,  congenia l  fo r  t h e  p r o p e r  d i s e a s e  d e v e lo p m e n t .

3 . 2 . 3 . 3 .  O bservations

Four b r a n c h e s  from each  p l a n t  w e r e  randomly  s e le c te d  andj 1
f o u r th ,  f i f t h  and s i x t h  l e a v e s  from top of e a c h  b ra n c h  w e re

l a b e l l e d  fo r  t a k in g  o b s e r v a t i o n s .  O b s e r v a t io n s  w e re  t a k en  on 45th

day and 9 0 th  day  r e s p e c t i v e l y  as i t  was done in f i e l d  ev a lu a t io n  

s tu d y .  The  p r o c e d u r e  used  in t h e  f i e l d  ev a lu a t io n  s t u d y  was used  

for  e s t im a t in g  t h e  d i s e a s e  i n t e n s i t y  of s e l e c t e d  l i n e s .

3 . 2 . 3 . 4 .  S ta tis tica l an a lysis

S t a t i s t i c a l  a n a l y s i s  of t h e  d a t a  was c a r r i e d  o u t ' by a d o p t in g  

th e  s t a n d a r d  m e thods  d e s c r i b e d  by Panse  and Sukhatm e (11967).



Results



4. RESULTS

The  e x p e r i m e n t a l  d a t a  c o l l e c t e d  w ere  s u b j e c t e d  to s t a t i s t ­

i c a l  a n a l y s i s  w h e r e  e v e r  r e q u i r e d .  The  d e g r e e  of d i s e a s e  r e s i s t a n c e  

of t h e  257 geno types  s t u d i e s  under  f i e l d  cond i t ion  and th e  y i e ld  

a t t r i b u t i n g  c h a r a c t e r s  of t h e s e  g en o ty p es  in r e l a t i o n  to  d i s e a s e  

r e s i s t a n c e  a r e  p r e s e n t e d  be low.

4. 1 .  Screening for tik k a  d isea se  resistan ce  in th e f ie ld  evaluation  

study

The  d a t a  showing  t h e  number  of d a y s  t a k en  for  f i r s t  

in c id en ce  of d i s e a s e ,  and th e  d e g r e e  of s u s c e p t i b i l i t y  of t h e  

e va lua te d  g e no types  on 45th  and 90 th  d a y s  a f t e r  sowing,  a r e  g iven  

in t h e  A p p en d ix  I. Since i t  is  d i f f i c u l t  to loca te  a p a r t i c u l a r  va lue  

from t h i s  257 e n t r i e s ,  a condensed  t a b l e  showing t h e  range in t h e  

s u s c e p t i b i l i t y  to d i s e a s e  is  p r e s e n t e d  (T a b le  4 ) .

Accord ing  to t h e  d a t a  o b t a in e d ,  ^ 220  17644) showed

symptoms of d i s e a s e  w i th i n  t h e  s h o r t e s t  mean p e r io d  of 25.5 d a y s

a f t e r  sowing.  The  maximum t im e  of 38.5 d a y s  was  t a k e n  by  T on
07

(1 -  2 ) .  T 257 showed t h e  symptom s of d i s e a s e  28.5  d a y s

a f t e r  sowing.

On t h e  f o r t y  f i f t h  day  a f t e r  sowing,  T (C-158) showed
jo

t h e  minimum d i s e a s e  i n t e n s i t y  of 11.10 p e r  cen t  and th e  h i g h e s t

d i s e a s e  i n t e n s i t y  of 31 .2  p e r  cen t  was  r e c o r d e d  by T ( N C A C

17864).  The  d e g re e  of d i s e a s e  i n t e n s i t y  of T ^ ^  (TMV^) was 18.04

p e r  cen t .



T a b l e  4. Range in t h e  s u s c e p t i b i l i t y  to d i s e a s e

Range Genotypes showing

S u s c e p t i b i l i t y  
to d i s e a s e

Max imum Minimum Maximum Minimum

Number of d a y s  taken 
for  f i r s t  in c id e n c e  of 
d i s e a s e

38.50 25.50 T T 89 220
(1-2)  (NCAC 1764

D isease  i n t e n s i t y  at  
45th  day

31.23 11.10 T232
(NCAC 17864)

T 38
(C-158)

D isease  i n t e n s i t y  at  
90 th  day

95.82 52.07 T*3
( R . S . 135)

T89
( 1- 2 )



T a b l e  5.  No. of d a y s  taken  fo r  t h e  f i r s t  in c id e n c e  of d i s e a s e  and 
t h e  d e g re e  of s u s c e p t i b i l i t y  to t h e  d i s e a s e  of t h e  s e l e c t e d  
g e no types  under  f i e l d  cond i t ions

SI.  ' I d e n t i t y  No. of d a y s  D is e a s e  i n t e n s i t y
No. . t aken  fo r  -----------------------------

. ' the  f i r s t  On 45 th  On 90th

1- Tg (69 -9 )

2 T20 (K 7-4-11)

3 T 35 (C -145-12-P-14)

4 T 38 C-158

5 T , ,  AH 7010

6 T?3 U-4-4 -27

7 T75 NG 337

8 T 100 C-21 .

9 ^ H 8 Madagascar

10 ‘ T89 1-2

11 T ' , *  C-830135
12 T 136 AH 3849

13 T U 3  MD-351

14 T lft? P-331

15 T 157 R-7-47-2

16 ^162 8an ^
■17 T 165 4518

18 T 171 c " 12" p - 28
19 T 172 No 1022

20 T 173 No 2402-1

21 T j.75 P l o r i s p a n

22 T 183 AH 62

23 ^200 ^ ^ rg in i a  bunch l a rg e
24 T223 M-145-75-5

i n c id e n c e  of 
d i s e a s e ( d a y s )

d a y  (%) day  (%)

/
38.5 18.04 60.40

31.5 17.35 63.88

35.5 ■ 16.66 59.02

37.0 11.10 61.11

33.5 18.04 63.88

36.0 16.66 63.88

31.5 16.66 69.43

35.5 16.66 66.66

33.0 17.35 70.83

38.5 18.74 52 .07

35.0 19.43 62.49

34.5 17.35 63.18

33.5 15.27 62.49

35.0 17.35 66 .66

34.5 17.35 62.49

34.5 20.13 64.22

34.5 16.66 66.66

34.5 17.35 65.96

34.5 • 16.66 65.27

38.0 15.27 58.32

34.5 • 17.35. 66 .66

32.5 16.66 .5 8 .9 9

37.5 15 .27 ' 61.10

35.0 14.57 63.88

31.0 15.27 68.05



Tg^ (1-2)  showed t h e  lo w e s t  d i s e a s e  i n t e n s i t y  of 52.07 p e r  

cent  on t h e  90th  day  a f t e r  sowing.  T h e  h i g h e s t  d i s e a s e  i n t e n s i t y  

of 95 .82  p e r  cen t  was r e c o r d e d  by (RS 135).  The  d i s e a s e  in t e n ­

s i t y  of ^ 2 5 7  ( T M ^ )  ° n t h e  90th day  was  85.55 p e r  cen t .

As p e r  t h e  d a t a  o b t a in e d ,  four  geno types  w e re  m o d e ra te ly  

s u s c e p t i b l e ;  197 s u s c e p t i b l e  and 56 h i g h l y  s u s c e p t i b l e  to t h e  

d i s e a s e .  None of t h e  v a r i e t i e s  was  immune,  h i g h l y  r e s i s t a n t  or  

m o d e ra te ly  r e s i s t a n t  (A ppend ix  I ) .

C o n s id e r in g  t h e  d i s e a s e  s u s c e p t i b i l i t y  in t h e  f i e l d  e v a l u a t ­

ion s t u d i e s  and y i e l d ,  25 geno types  showing  c o m p a r a t i v e l y  l e s s  

d i s e a s e  i n t e n s i t y  w i th  m o d e ra t e  y i e l d  w e re  s e l e c t e d  fo r  t h e  g la s s  

house s t u d y .  The  number  of d a y s  t a k e n  fo r  t h e  f i r s t  i n c id e n c e  

of d i s e a s e  and d e g re e  of s u s c e p t i b i l i t y  to t h e  d i s e a s e  under  f i e l d  

cond i t ions  of t h e s e  25 g en o ty p e s  a r e  p r e s e n t e d  in t h e  T a b l e  5.

4 . 2 .  Evaluation of genotypes for y ie ld  attrib u tin g  characters

T he  d a t a  o b ta in e d  in r e l a t i o n  to  t h e  y i e l d  a t t r i b u t i n g  

c h a r a c t e r s  of t h e  257 g e no types  a r e  g ive n  in' t h e  A p p en d ix  II .  A 

condensed  t a b l e  showing t h e  range  in t h e  e x p r e s s i o n  of a l l  t h e  

11 y i e l d  a t t r i b u t i n g  c h a r a c t e r s  under  s tu d y  a r e  g ive n  in t h e  T a b l e  

6 .

4 .2 :1 .  Days to f ir s t  flow ering

The  d a y s  to f i r s t  f low er ing  v a r i e d  from 22 .5  d a y s  fo r  T2? 

(38) to  39 d a y s  fo r  T gft (AH 6950),  ( 1 - 2 ) ,  T u o  (Azozorozo)



T a b l e  6 . Range in t h e  e x p r e s s i o n  of y i e l d  a t t r i b u t i n g  c h a r a c t e r s

Range
G en o ty p es  showing

C h a r a c t e r s  Maximum Minimuni Maximum ”  .
. . Mimimum

■. -          • —  —  —   

O  1 2 3 4 5

Days to  f i r s t  f lo w e r in g  39 d a y s  22 .5  d a y s  T , .  (AH 6950)
T35 ( 1- 2 )
T (Azozorozo) T (C-38)

■ T j £ j  (WCG 166 B) 27

Days  to  50% f lo w e r in g  46 .5  d a y s  27 d a y s  T (Azozorozo)  T (C-22)
1JU 2 6

Days to m a t u r i t y  146 d a y s  99 .5  d a y s  T (C-118)
T 100 T r i  ( S h o r t - 1 )
T96 (AH 62)

Number o f  p r i m a r y  b r a n c h e s  8 - 5 .5  T (AH 7398)
T^.  (B a r b e r t o n )

• T . ,  (Kopergaon)
T 1/  (C -15 ) ,  T „  (C-22)
T "  (C -118) ,  (C-151)
l i t  (C - 1 7 8 ) , T J /  (U -2 -1 -6 )
T Z t  (AH 6990), ^  
r y  (3095) ,  T„ 7 (1025)
T9 ( U - 4 - 4 - 1 6 ? 7 T (C -21 )
T j J  ( C - 1 4 0 ) , T . 1 4 2 - 9 )
T ( D h a r w a r - 1; t , .  (45-18)

- T } "  (M-755) . 165
T 170T . q- (Loca l  s p r e a d i n g )

(43 G 44)
(Sam Col 303)

T 197 (Bombey 487)
 _______________________ _ T219 ( V a r ie ty  68)

C o n t d .

CO
CD



T a b l e  6 . Continued

1 2 3

P la n t  hau lm s  y i e l d  91.5 g 20 g

Pod number  p e r  p l a n t  39 2 .5

Pod w e ig h t  p e r  p l a n t  37 g 2 g

10.0 pod" w e i g h t  167.25 g 48.5  g

100 k e r n e l  w'eight 73.25 g 23 g

Number of k e r n e l s  p e r  pod 2 .95  1.05

S h e l l in g  p e r c e n ta g e 91.87  
( P e r  cent )

55 .96  
( P e r  cent )



4 5

Tx226 (VRR 365)
T233 (M a g a le -1 )

£238
i.246
£248

252

(NC 10468) 
(58-41) 
(59-348) 
(VRR 546)

T214 (RCM 582) T93 (No rmal seg DMC)

T
l 21S (V a r i e t y  68) T*14 (S -7 -1 2 -1 )

T 2 19 ( V a r ie ty  68) T 14 (S -7 -1 2 -1 )

T244 (RG 363) T*22 (S am ra la  3 s e e d e d )

T94 (Normal seg  DMC) T 170 (A-5-46)
O

T*173
£.186
£ l 9 3
£209
£249

256

(No 2402-1) 
(NC 17-5) 
(WCG 166 B) 
(295/63) 
(75-51) 
( In d o n e s ia  2)

T 44 (C 179)

T 252 ( In d o n e s ia  2 ) T2 13 (L .V .  5)



and ^193 (WCG 166 B).  T257 (TMV^) r e c o r d e d  28 d a y s  to f i r s t

f lo w er in g .  Days to f i r s t  f low er ing  of t h e  25 g e no types  s e l e c t e d

for  g la ss  house  sc reen in g  a r e  g iven  in t h e  T a b l e  7.

ft.2 .2 .  Days to 5096 flow ering

The  d a y s  to 50% f lo w e r in g  v a r i e d  from 27 d a y s  fo r  T „ .  ( C2 2 )
2 6

to 46.5 d a y s  fo r  T ^  (A zozo rozo ) . sT 257 (TMV2 ) r e c o r d e d  29.5

d a y s .  T a b l e  8 shows th e  pe r fo rm a n ce  of t h e  s e l e c t e d  g e n o ty p e s .

ft.2 .3 .  Days to maturity

The minimum number  of 99.5  d a y s  was  taken  by T 0_ ( S h o r t -
8 3

1) fo r  m a tu r i t y  w h e reas  T 32 (C 118) ,  T 10Q (C-21) and T  (AH

62) took  t h e  maximum of 146 d a y s  fo r  m a t u r i t y .  T257 (TMV2 )

matu red  in 114 d a y s  a f t e r  sowing.  T a b l e  9 shows t h e  p e r fo rm a n c e  

of s e l e c t e d  g en o ty p es .

ft.2 . ft. Number of primary branches

Minimum number  of 5 .5  p r i m a r y  b r a n c h e s  was p ro d u c e d  by

T 165 and th e  maximum number of 8 was r e c o r d e d  by 30 geno­

ty p e s  (T a b le  6 ) .  T257 (TMV2 ) r e c o r d e d  a mean of 7 .5  p r i m a r y

b r a n c h e s .  The p e r fo rm a n c e  of - g eno type s  under  g l a s s  house  s tu d y

is  given  in t h e  T a b l e  10.

ft.2 .5 .  Plant haulms y ie ld

The  h i g h e s t  haulms y i e l d  p e r  p l a n t  91 .5  g was r e c o r d e d  

by T214 CRCM 582) c l o s e l Y fo l lowed  by T ^  (S 7 -2-2)  w i th  86.5  g,



SI. No. I d e n t i t y  Days  to f i r s t
f l o w e r in g  (d ay s )

1 69-9 26.0
2 K 7-4-11 37.5
3 C-145-12.-P-14 36.5
4 C-158 38.5
5 AH 7010 28.5
6 U-4-4-27 34.0
7 NG 337 38,0
8 C-21 33.5
9 M adagasca r 37.5

10 1-2 3 9 ‘0
11 C-830 36.5
12 AH 3849 36.5
13 MD-351 37.0
14 P-331 32.5
15 R-7-47-2 34.5
16 San 92' 35.0
17 4518 31.5
18 C-12 -P -28 34.5
19 No 1022 36.5
20 No 2402-1 37.5
21 F lo r i s p a n 33.0
22 AH 62 37.5
23 V irg in ia  bunch  l a rg e 38.5
24 M-145-75-5 37.0
25 58-41 35.5

err',



SI. No. I d e n t i t y  Days  to 50% f lo w e r in g  ( d a y s )

1 ' 69-9 31.0

2 K 7-4-11 43.0

3 C -145-12-P -14 41.5

4 ; C-158 44.5

5 AH 7010 30.0

6 U -4-4-27 39.5
7 NG 337 43.5

8 C-21 37.0

9 M adagascar 43.0
10 1-2 39.0

11 C-830 40.0

12 AH 3849 39.5
13 MD-351 40.0

14 P-331 38.5

15 R-7-47-2 39.0
16 San 92 39.0
17 4518 36.5
18 C -12 -P -28 39.5
19 No 1022 40.5
20 No 2402-1 39.0
21 F l o r i s p a n 38.0
22 AH 62 41.5
23 V irg in ia  buch la rg e 43.5
24 M-145-75-5 41.5
25 58-41 39.5



1

2

3

4

5

6

7

8

9

10

11
12

13

14

15

16

17

18

19

20

21

22

23

24

25

I d e n t i t y  Days to m a tu r i t y  (d ay s )

6 9 - 9  130

K 7 -4 -1 1  140

C-14 5 -1 2 -P -1 4  136

C-158 139

AH 7010 140

U-4-4-27  109

NG 337 107

C-2.1 146

M adagasca r  142

1-2 140

C-830 140

AH 3849 134

MD-351 138

P-331 134

R-7-47-2  136

San 92 144

4518 - 144

C -12 -P -28  . 142

No 1022 142

No 2402-1 ■' 142

F l o r i s p a n  134

AH 62 - i 46

V irg in ia  bunch l a rg e  140

M-145-75-5  138

58-41 140



1
2

3

4

5

6

7

8
9

10

11

12

13

14

15

16

17

18

19

20

21

22

I d e n t i t y  Number of p r i m a r y  b ra n c h e s

69-9 6 .5

K 7-4-11 6.5

C -145-12-P -14 7 .0

C-158 6 .0

AH 7010 7.5

U-4-4-27 7.0
NG 337 ‘ 7 .0

C-21 8 .0
M adagascar 7*. 0

1-2 6.5
C-830 6.5
AH 3849 7 .0

MD-351 7.5

P-331 6.5
R-7-47-2 7 .0
San 92 6.5
4518 5.5

C -12-P-28 7.5
No 1022 6.0
No 2402-1 6.5
F lo r i s p a n 7.5
AH 62 7 .0
V irg in ia  bunch l a rg e 7 .0
M-145-75-5 7 .0

•3*1OO 8 .0



w hi le  t h e  low es t  was  r e c o r d e d  by T g3 (Normal seg DMC) w i th  

20 g.  T h e  haulms y i e l d  of TMV2 was  76 .5  g.  Plant,  haulms y i e ld  

of s e l e c t e d  geno types  a r e  p r e s e n t e d  in t h e  T a b le  11.

4 .2 .6 .  Pod number/plant

T219 (V ar ie ty  68) gave  th e  h i g h e s t  pod num ber  of 39, 

fo l lowed by Tg7 (1025) w i th  37. Lowes t  - pod num ber  of 25 was  

r e c o rd e d  in t h e  ca s e  of T ^  (S 7 - 1 2 - 1 ) .  ^ 2 5 7  (TMV2 ) r e c o rd e d

23 .5 .  Pod n u m b e r / p l a n t  of th e  s e l e c t e d  geno types  i s  g ive n  in t h e  

T a b le  12.

4 . 2 . 7 .  Pod w eigh t/p lan t
I

The  h i g h e s t  y i e l d  of 37 g was  r e c o r d e d  by (Var i e t Y

68) .  T21g (M a r r a b a  R unner) ,  T 172 (No. 1022),. T ^  (S 7-12-1)  

gave t h e  l o w e s t  pod w e ig h t  of 2 g.  T2^7 (TMV2 ) r e c o r d e d  25 g.  

The p e r fo rm a n c e  of t h e  s e l e c t e d  g eno types  is  g iven  in t h e  T a b l e  13.

4 . 2 . 8 .  100 pod  w e ig h t

A ccord ing  to t h e  d a t a ,  w e ig h t  of 100 pods  ranged from 

48.5 g to 167.25 g.  Here  t h e  maximum was in t h e  c a s e  of T2^
I

(RG 363) and minimum in t h e  c a s e  of T 22 (Sam ra la  3 s e e d e d ) .  

Hundred pod w e igh t  of T2^7 (TMV2) was  91.0  g .  T a b l e  14 shows 

t h e  p e r fo rm a n c e  of s e l e c t e d  g e no types  w i th  r e s p e c t  to 100 pod 

w e ig h t .



T a b l e  11. P lan t  hau lms y i e l d  of thei! s e l e c t e d  g en o ty p e s  under  f i e ld  
eva lua t ion  s tu d y !l _________________

SI. No. I d e n t i t y  P lan t  hau lm s  y i e l d  (g)

1 69-9 26.0

' 2 K 7-4-11 54.5

3 C-14.5-12-P-14 43.0

4 C-158 34.0

5' AH 7010 48.5 ■

6 u -4 -4 -2 7  43.5
7 . NH 337 ' 33.5

8 C-21 ' 40 .5

9 M adagasca r  34.0

10 1-2  3 4 . 0

11 C-830 27.5

12 _  AH 3849 35.0

13 MD-351 34.5

14 ■ P-331 35.0

15 - R -7 -47-2  29.5
16 San. 92

17 4518 29.5

IS C -12 -P -28  66.5

19 No 1022 36.5

20 ' No 2402-1 43.0

21 F l o r i s p a n  , 57 .5

22 AH 62 42 .0

23 V i rg in ia  bunch l a rg e  30.5

24 M-145-75-5 56.5

25 58-41 86.5



T a b l e  12. No. of pods  p e r  p la n t  of t h e  
f i e l d  eva lua t ion  s tu d y

s e l e c t e d  g eno types  under
i

SI. No. I d e n t i t y Pod n u m b e r / p l a n t

1 69-9 5 .5

2 K 7-4-11 10.0

3 C -145-12-P -14 19.5

4 C-158 8.0

5 AH 7010 15.0

,6 U-4-4-27 7 .0

7 NG 337 28.5

8 C-21 18.5
9 M adagascar 31.0

10 1-2 6 .5
11 C-830 11.5
12 AH 3849 8 .0

13 MD-351 21 .0
14 P-331 9 .5
15 R-7-47-2 12.0
16 San 92 12.0

17 . 4518 12.5
18 C -12-P-28 19.0
19 No 1022 3.5
20 No 2402-1 12.5
21 F l o r i s p a n 28.0
22 AH 62 7.5
23 V irg in ia  bunch l a rg e 10.0
24 M-145-75-5 11.5
25 58-41 21.5



T a b l e  13. Pod w e i g h t / p l a n t  of 
eva lua t ion  s tu d y

the i : s e l e c t e d
!!

g en o ty p es  under  f i e l d

SI. No. I d e n t i t y ii Pod w e i g h t / p l a n t  (g)

1 69-9 4 .0
2 K 7-4-11 9.0
3 C -145-12-P -14 17.0
4 C -  158 7 . 0
5 AH 7010 1 5 . 0
6 U-4-4 -27 7 .0
7 NG 337 24.5
8 C-21 16.5
9 M adagascar 27.0

■ 10 1-2 4.5'
, 11 C-830 10.0

' 12 AH‘ 3849 6.5
13 MD-351 18.0
14 P-331 9.5
15 R 7-47-2 11.0
16 San 92 11. 0 '
17 4518 10.5
18 C -12-P -28 17.0
19 No 1022 2 .5
20 No 2402-1 10.5
21 F l o r i s p a n 24.5
22 AH 62 6.0
23 V irg in ia  bunch la rg e 10.0
24 M-145-75-5 ■ 9 .0
25 58-41 18.5



. No. I d e n t i t y 100 pod w e igh t  (g)

1 69-9 84.25

2 K 7-4-11 127.75

3 C-145-12-P -14 113.00

4 C-158 94.25

5 AH 7010 150.75

6 U -4-4-27 74.25

7 NG 337 78.75

8 C-21 135.25

9
\

M adagasca r 85.25
10 1-2 65.00

11 C-830 86.75
12 AH 3849 97.00
13 MD-351 67.25
14 P 331 130.25
15 R-7-47-2 107.75
16 San 92 69.25
17 4518 125.25
18 C-12-P-28 58.00
19 No 1022 125.00
20 No 2402-1 142.75
21 F lo r i s p a n 97.00
22 AH 62 105,00
23 V irg in ia  bunch la rg e 95.25
24 M-145-75-5 111.75
25 58-41 70.25

- , W
: ? (



4 .2 .9 . 100 kernel w eight

!lT h e  h undred  k e r n e l  w e igh t  j; of t h e  g eno types  ranged  from
ij

as low as  23 g in T 17Q (A-5-46)  |(to  a s  h igh  as  73 .25 g in T ^
I ’

(Normal seg  DMC). ^ 2^ 7  (TMV2 ) r e c o r d e d  48.5 g.  Hundred  k e r n e l  
1  ̂

w e igh t  of t h e  s e l e c t e d  geno types  arei  g ive n  in t h e  T a b l e  15..

4 .2 .1 0 . Number of kern els/p od

T h e  number of k e r n e l s / p o d  ranged  "from 1.05 to  2 .9 5 .  Thei\ *

h i g h e s t  was  r e c o rd e d  by T 1?3 (No. Si 2402-1 ) ,  T lgg (NC 17-5 ) ,  T ig3

(WCG 166 B),  T20g‘ (295/63)% T249 C p - 5 1 )  and T ^  ( Indones ia  2 ) .
il

The lo w e s t  number was  r e c o r d e d  jby T (C-179) .  T -  (TMVJ2 .J f  2
;i

re c o rd e d  1.85 k e r n e l s / p o d .  T ab le  Sj.16 shows t h e  p e r fo rm a n c e  of 

s e lec ted  g en o ty p e s .

4 .2 .1 1 . Shelling percentage

Maximum s h e l l i n g  p e r c e n ta g e  t| was  r e c o r d e d  in t h e  c a s e  of
if

T 256 <In d o n es ia  2 ) w i th  91 .87  p e r  | |cent fo l lowed  by T 3g (C 158)

w i th  88 .83  p e r  cen t .  Minimum was Reco rded  by (L .U .5 )  w i th

55 .96 .  T237 (TMV2) r e c o r d e d  74 .83 pjer c e n t .  S he l l ing  p e r c e n ta g e s  of
1.

t h e  s e l e c t e d  geno types  a r e  g iven  in £he T a b l e  17.
ij

r'
A n a ly s i s  of c o v a r i a n c e  was done by t a k in g  pod w e i g h t / p l a n t  

as main v a r i a b l e  and d i s e a s e  i n t e n s i t y  in a n c i l l i a r y  v a r i a b l e ;
1 b!

d i s e a s e  i n t e n s i t y  as main v a r i a b l e  and number  of p r i m a r y  b r a n c h e s
•i

as a n c i l l i a r y  v a r i a b l e  and d i s e a s e  i n t e n s i t y  as main v a r i a b l e  and 

d a y s  to m a t u r i t y  as ' a n c i l l i a r y  v a r i a b l e .  The  e s t i m a t e  of r e g r e s s io n



SI.No.  I d e n t i t y  100 k e r n e l  w e ig h t
(g)

1 69-9 39.3

2 K. 7-4-11 43.0

3 C -145 -12 -P -14  44.5

4 C-158 41.3

5 A.H. 7010 54.5

6 U-4-4-27  38.3

7 NG 337 ' 29 .0

8 C-21 49 .3

9 M adagasca r  42.0

10 1-2 26.3

11 C-830 43.0 ■

12 A.H. 3849 45.5

13 MD-351 28.0

14 P-331 47.8

15 R . 7-47-2  53.0

16 San 92 31.3

17 4518 48.8

18 C-12 -P -28  23 .0  '

19 NO 1022 42.0

20 NO 2402-1 53.0

21 F l o r i s p a n  40.8

22 A.H. 62 45.5

23 V irg in ia  bunch l a rg e  42.0

24 M-145-75-5 42 .3

25 58-41 1 31.8



\

T a b l e  16. No. of - k e r n e l s / p o d  of I t h e  s e l e c t e d  g en o ty p e s  under  

f i e l d  eva lua t ion  s tudy
_______ ji   '  _ =

SI. No. " I d e n t i t y  jj No. k e r n e l s / p o d

1 69-9 2.00

2 K 7-4-11 2.85

3 C -145-12-P -14 1.95

4 C-158 1.85

5 > AH 7010 1.95

6 U-4-4-27 1.90

7 NG 337 ■ 1.95

8 C-21 2.00

9 M adagascar 1.75

10 1-2 1.15

11 C-830 1.85

12 AH 3849 1.60

13 MD-351 1.95

14 P-331 2.85

15 R - 7-47-2 1.90

16 'San  92 1.85

17 4518 -1.55

18 C -12-P -28 1.95

19 No 1022 1.90

20 No 2402-1 2.95

21 F lo r i s p a n 1.70

22 AH 62 2.00

23 V irg in ia  bunch l a rg e 1.95

24 ' M - 1 4 5 - 7 5 - 5 - 1.80

25 v 58-41 1.80



54
i

SI. No. I d e n t i t y S.helling p e r c e n ta g e

1 69-9 80.36

2 K-7-4-11 85.88

3 C -1 45-12 -P -14 70.22

4 C-158 88.83

5 AH 7010 81.89

6 U -4-4-27 74.99

7 NG 337 63.06

8 C-21 76.68

9 M adagascar 77.69

10 1-2 70.50

11 C-830 87.85

12 AH 3849 81.96

13 MD-351 82 .83  ‘

14 P-331 81.92

15 R-7-47-2 74.88

16 San 92 81.88

17 4518 72.80

18 C -12-P -28 81.87

19 No 1022 70.79

20 No 2402-1 ' 85.27

21 F l o r i s p a n  ■ 82.49

22 AH 62 84.00

23 V irg in ia  bunch la rg e 83.68

24 M-145-75-5 74.54

25 58-41 73.61



co e f f i c ien t s  0.01873,  -1 .00468  and -0 ,16877  r e s p e c t i v e l y ,  w e re

in s ig n i f i c a n t  a t  596 l e v e l  of s ig n i f i c a n c e  t h e r e b y  showing t h a t  

d i s e a s e  i n t e n s i t y  has  no e f f e c t  on pod w e igh t ;  and number of

p r im a r y  b r a n c h e s  and d a y s  to m a tu r i t y  h a v e  no e f f e c t  on d i s e a s e

i n t e n s i t y .

C o r r e l a t i o n s  among some of th e  c h a r a c t e r s  and d i s e a s e  in ten ­

s i t y  w e re  w o rk e d  out .  From t h e  a n a l y s i s  i t  was  found t h a t  t h e r e

e x i s t e d  s ig n i f i c a n t  c o r r e l a t i o n  be tween  d i s e a s e  i n t e n s i t y  and pod 

n o / p l a n t  a t  196 l e v e l  of s i g n i f i c a n c e .  The  c o e f f i c i e n t  of c o r r e l a t i o n  

was .3000 (T 196 = 1.96) .

C o r r e l a t i o n  be tween d i s e a s e  i n t e n s i t y  and s h e l l i n g  p e r c e n t ­

age was found to be h i g h l y  s ig n i f i c a n t  a t  196 l e v e l  of s ig n i f i c a n c e .  

C oef f ic ien t  of c o r r e l a t i o n  was .3410 (T 1% ■= 1 . 9 6 ) .  The  c o r r e l a t ­

ion between d i s e a s e  i n t e n s i t y  and 100 pod w e ig h t  was a l s o  h ig h l y  

s ig n i f i c a n t  a t  196 l e v e l  of s ig n i f i c a n c e ,  w i t h  a c o e f f i c i e n t  of c o r r e ­

la t ion  of 0.3322 (T 196 = 1 . 9 6 ) .  When d i s e a s e  i n t e n s i t y  and 100 

k e r n e l  w e ig h t  w e re  c o n s i d e r e d ,  t h e r e  was s ig n i f i c a n t  c o r r e l a t i o n  

at  196 l e v e l  of s ig n i f i c a n c e .  The  c o r r e l a t i o n  c o e f f i c i e n t  was 0.6853 

(T 196 = 1 . 9 6 ) .

4 . 3 .  G lass  house  sc re e n in g

Twenty  f i v e  g roundnut a c c e s s io n s  w i th  low d i s e a s e  i n t e n s i ty  

in f i e l d  cond i t ions  combined  w i th  h i g h / m o d e r a t e  y i e l d  w ere  

s e l e c t e d  and eva lua ted  again for  d i s e a s e  r e s i s t a n c e .



A ccord ing  to  d a t a  o b t a in e d ,  t h e  d i s e a s e  symptom s w ere  

f i r s t  n o t i c e d  on geno type  S25 (58-41) i e .  25 d a y s  a f t e r  inocu la t ion .

Maximum t im e  of 29.75 d a y s  was ta k en  in t h e  c a s e  of geno types  

(R 7 -47-2)  and (V i rg in ia  bunch  l a rg e )  (T a b le  18).
I

Geno types  Sg (M adagascar )  and (P 331) r e c o r d e d  t h e

minimum d i s e a s e  i n t e n s i ty  of 17.52 p e r  cen t  on 45th  d a y .  H ighes t
f!

d i s e a s e  i n t e n s i t y  of 19.25 was  r e c o r d e d  by  (69-9) (T a b l e  18) .
lh

A ccord ing  to t h e  d a t a ,  t h e  d i s e a s e  i n t e n s i t y  of  t h e  s e le c te d  

geno types  on 90th  day  ranged  from 62.83 to 74 .99  p e r  cen t .
v

Genotype  (C-145-12-P-14.)  showed t h e  lo w e s t  d i s e a s e  in t e n s i ty

of 62 .83 p e r  cen t  fo l low ed  by S^q ‘ (No. 2402-1) ,  S22 (AH- 62) and

S23 . (V i rg in ia  bunch l a rg e )  w i th  63 .53 p e r  cen t  and h i g h e s t  was  

r e c o r d e d  by  Sg (M adagascar )  . Based on t h e  d e g r e e  ' of s u s c e p t i b ­

i l i t y  on t h e  90th  d a y ,  a l l  t h e  v a r i e t i e s  w e re  s u s c e p t i b l e  to  t h e  

d i s e a s e  (T a b le  18).



T a b l e -18. Number of d a y s  taken  f o r  t h e  f i r s t  inc id e n c e  of 
d i s e a s e  and t h e  i n t e n s i t y  of d i s e a s e  on 45th  day  and 
90th  day  a f t e r  sowing un d e r  g l a s s  house c o n d i t io n s

51.
No.

I d e n t i t y
/

No. o f  d a y s  
ta k en  fo r  t h e  
i n c id e n c e  of 
d i s e a s e  (d ay s )

D is e a s e

On 45 th  
d a y  (%)

in t e n s i ty

On 90th 
day  (%)

1 69-9 26.25 19.25 65.27
2 K 7-4-11 26.00 18.56 68.39
3 C -145-12-P -14 29.62 18.39 62.83
4 C-158 28.25 18.21 64.57
5 AH 7010 26.00 18.73 67.00
6 U-4-4-27 28.000 - 18.56 67.00
7 NG 337 26.25 19.08 73.25
8 C-21 28.00, 18.39 69.78
9 M adagascar 25.75 17.52 74.99

10 1-2 28.75 18.56 67.70
11 C-830 29.00 17.87 64.92
12 AH 3849 26.00 19.08 67.35
13 MD 351 27.75 18.04 65.27
14 P-331 2 8 .7 5 17.52 69.09
15 R-7-47-2 29.75 18.21 65.96
16 San 92 27.50 17.87 67.00
17 4518 28.75 17.87 69.78
18 C -12-P -28 27.25 18.21 68.05
19 No 1022 28.75 19.08 68.04
20 No 2402-1 29.00 18.04 63.53
21 F lo r i s p a n 27.50 17.87 70.13
22 AH 62 29.50 18.91 ' 63.53
23 V i rg in i a  bunch l a rg e 29.75 17.87 63.53
24 M-145-75-5 26.00 18.04 66 . 66
25 58-41 25.00 18.56 72.21

CD (0 .05) 2.3982



Conclusion 
SI. No.

1 b c d e

2 g h i j k

3 a

4 abc

5 defgh

6 defgh

7 mn

8 i j k

9 n

10 fg h i
11 abed

12 efgh

13 bcde

14 hij  k

15 cdef

16 defgh

17 i j k

18 fgh ij

19 fgh ij

20 ab

21 j k l

22 ab

23 ab

24 cdefg

25 1m

T rea tm e n ts  having  t h e  same l e t t e r s  a r e  on p a r  w i th  r e f e r e n c e  to

d i s e a s e  i n t e n s i t y



Discussion



Among t h e  annual o i l  seed  c r o p s  in our c o u n t ry ,  g roundnut 

occup ies  an im p o r ta n t  p l a c e .  Because of i t s  manifo ld  u s e s  in t h e  

form of n u t s ,  o i l  for  e d i b l e  p u r p o s e  and i n d u s t r i a l  u s e ,  o i l  c ak e  

as feed  fo r  animals  and fo r  manuring i t s  demand i s  a lw a y s  on 

th e  i n c r e a s e .  But when com pared  to o t h e r  g roundnut growing  count -  

r i e s ,  p r o d u c t i v i t y  in our  coun t ry  i s  c o m p a r a t i v e l y  v e r y  low. One 

of th e  r ea so n s  for  d e c r e a s e d  p r o d u c t i v i t y  is  t h e  i n c id e n c e  of 

d i s e a s e s ,  e s p e c i a l l y  t i k k a  le a f  s p o t s ,  one of t h e  m a jo r  d i s e a s e s  

of groundnut,  w h e r e v e r  i t  i s  grown. ■■

Although t h i s  d i s e a s e  can 'be  s u c c e s s f u l ly  c o n t ro l l e d  by 

fu n g ic id a l  a p p l i c a t i o n ,  t h e  in c re a s e d  use  of t h e s e  c h e m ic a l s  has  

led  to some r e s i s t a n t  s t r a i n s  of le a f  sp o t  ( L i t t r e l ,  1974; L i t t r e l  

and L i n d s e y ,  1975).  So t h e  b e s t  so lu t ion  f o r  t h i s  p ro b le m  is  th e  

r e l e a s e  of r e s i s t a n t  v a r i e t i e s  of good agronomic q u a l i t i e s .
i

I

In a p lanned  t i k k a  d i s e a s e  r e s i s t a n c e  b r e e d i n g  p rogram m e,  

a know ledge  on th e  gene t ic  v a r i a b i l i t y  p r e s e n t  in t h e  a v a i l a b l e  

germ plasm  in t h e  c a s e  of r e s i s t a n c e  to t h i s  p a r t i c u l a r  d i s e a s e  

w i l l  p r o v i d e  t h e  b a s i c  inform at ions ;  r e q u i r e d  to c h o o s e  t h e  a p p r o ­

p r i a t e  b r e e d i n g  m e th o d .  The  p r e s e n t  ev a lu a t io n  s tu d y  has  been 

u n d e r ta k e n  w i th  t h e s e  o b j e c t i v e s  in m ind .



5 .1 . F ield  evaluation of genotypes for d isea se  resistan ce  and y ie ld  
attributing characters

A ccord ing  to  t h e  r e s u l t s  o b ta in e d  ' i n  t h e  f i e l d  eva lua t ion
i

s t u d y ,  t h e  d a y s  to f i r s t  inc idence '  of d i s e a s e  on t h e  e v a lu a te d  

geno types  ranged  from 25 .5  to 3,8.5'; d a y s .  T h i s  was  in c o n f i rm i ty

w i th  th e  r e p o r t s  of B u t le r  (1918).  ‘i T h e  geno type  NCAC 17644 had 

taken  minimum d a y s  fo r  d i s e a s e  in fec t io n ,  w h i l e  t h e  maximum was 

taken  by th e  geno type  1- 2 . T h e s e  tjwo geno types  showed  c o m p a ra t ­

i v e l y  a- minimum and maximum d i s e a s e  i n t e n s i t y  r e s p e c t i v e l y  a t
1|>!f

l a t e r  s tages  a l s o .  From t h i s ,  - i t  i s  e v i d e n t  t h a t  d i f f e r e n c e s  in 

th e  p e r io d  fo r  f i r s t  i n c id e n c e  of d i s e a s e ,  number  of l e s io n s  and

3*s i z e  of l e s i o n s ,  r e f l e c t  t h e  d i s e a s e  ^ re s i s t ance  a b i l i t y  of th e  geno-

t y p e s . -  A ccord ing  to  V and e rp la n k  (1968) ,  t h e  d i f f e r e n c e  in t im e
1

taken  fo r  d i s e a s e  - in fec t ion ,  may be,? due  to d i f f e r e n c e  in v e r t i c a l
|i

r e s i s t a n c e  among • g e n o t y p e s .  The  p r e s e n t  v a r i a b i l i t y  in t h e  c a s e  

of p e r i o d  fo r  d i s e a s e  in fec t ion  may be due to t h e  d i f f e r e n t i a l
<r

r e s p o n s e s  of g e no types  to p e n e t r a t i d n  and e s t a b l i s h m e n t  o f  fungal

pa thogen .

Among t h e  g en o ty p es  e v a l u a t e d ,  C-158,  showed a low 

d i s e a s e  i n t e n s i t y  of  11.10 p e r  cent  pnd NCAC r e c o r d e d  a maximum 

o f  31.21 p e r  cen t ,  45 d a y s  a f t e r  sowing.  But on t h e  90th  d a y ;  

geno type  1-2 showed th e  lo w e s t  d i s e a s e  i n t e n s i t y  fo l lo w ed  by 

No 2402-1.  H ig h es t  d i s e a s e  "in tensi ty was  r e c o r d e d  in t h e  c a s e
I'

of RS 135 fo l low ed  by U -4-4 -23  an d i  PR-5290.  V a r ia t ion  in d i s e a s e



s e v e r e t y  ranged from 52 .07  to 95L82 p e r  cen t .  S im i la r  r e s u l t s
i
1of,  g r e a t  v a r i e t a l  d i v e r s i t y  fo r  r e s i s t a n c e  to  t i k k a  d i s e a s e  w ere  

r e p o r t e d  by K r ipa l  e t  a L  (1972)]'  Kolte et_ a l .  (1977) ,  P r a s a d
IL

e t  a l .  (1979),  S harm a and Mathur (1979) ,  Ghewande et_ a f .  (1983) ,  
*

C h i t e k a  e t  a l .  (1986) and Jog loy  e t  al_. (1987) .

x

A com par ison  b e t w e e n ,  th e  d i s e a s e  s e v e r e l y  on 45th  day 

and 90 th  d a y ,  has  r e v e a l e d  t h a t ,  among t h e  g e n o ty p e s  e v a l u a t e d ,

many showing low s u s c e p t i b i l i t y  at| e a r l y  s tages  of p l a n t  g row th
ij

pe r fo rm ed  j u s t  th e  r e v e r s e  a t  l a t e r  s t a g e s .

5

The e x p r e s s i o n  and d u r a b i l i t y  of h o s t  p l a n t  r e s i s t a n c e  

to a pa th o g en  d e p e n d s  to’ a : l a rg e  e x t e n t  on th e  t y p e  of r e s i s t a n c e
i

m echan ism s  w h ic h  o p e r a t e  in t h e  h o s t  and th e  t y p e  of m echan ism s  

in t h e  p a r a s i t e  w h ic h  m ig h t  be a b l e  to  c i rc u m v e n t  th e  defence
FL

sys tem  of t h e  host.  (R u s se l ,  1978)., As. a gene ra l  r u l e  v e r t i c a l

■resistance mechan isms  r e d u c e  the'! e f f e c t i v e  amount of i n i t i a l  

inoculum from w h ic h  th e  ep-idemic| s t a r t s ,  w h i l e  t h e  h o r i z o n ta l  

r e s i s t a n c e  m echan ism s  s low s  th e  g ro w th  of pa thogen  - a f t e r  i t  has  

s t a r t e d .  Based on t h e  r e p o r t s  of Vander  P lank  (1968) t h e  d i f f e r e n t ­

ia l  r e s p o n s e s  of g en o ty p e s  in t h e  .case of d i s e a s e  r e s i s t a n c e  may
■I

be due .to t h e  d i f f e r e n t i a l  in t e r a c t io n  of d i f f e r e n t  r a c e s  w i th  t h e  

geno types  t h e y  a f f e c t e d .  So based  on t h e  r e s u l t s  of p r e s e n t
ij

i n v e s t i g a t i o n ,  t h e  p o s s i b i l i t i e s  fpr  such  a rea son  cannot  bp 

n e g l e c t e d .



m o d e ra te ly  s u s c e p t i b l e ,  197 s u s c e p t i b l e  and 56 h i g h l y  s u s c e p t i b l e
!

to t h e  d i s e a s e .  None of th e  v a r i e t i e s  was  immune,  h i g h l y  r e s i s t a n t ,  

r e s i s t a n t  or  m o d e ra t e l y  r e s i s t a n t .  JTh is  much of h ig h  s u s c e p t i b ­

i l i t y  or d i s e a s e  s e v e r i t y  may be due to  t h e  congen ial  humid
‘J

w e a th e r  c o n d i t io n s ,  t h e  c ro p  r e c e iv e d  dur ing-  t h e  g ro w th  p e r i o d .  

I t  has  been o b s e r v e d  by many s c i e n t i s t s  t h a t  in C e n t r a l  and South 

Ind ia  maximum p r e d i s p o s i n g  f a c t o r s  j f o r  d i s e a s e  occur  in S ep tem ber

(Sul aim an and Agashe ,  1965).  The j p r e s e n t  f i e l d  ev a lu a t io n  s tu d y
j

was a l so  conduc ted  d u r ing  a p e r io d  from Ju ly  to N ovem ber .
i

The s u ccess  in p l a n t  b r e e d i n g  d e p e n d s  on t h e  a p p r o p r i a t e  

eva lua t ion  of v a r i a b i l i t y  in t h e  d i f f e r e n t  c h a r a c t e r s .  Rao (1980) 

a l so  has  po in ted  out t h a t  t h e  key  to s u c c e s s fu l  u t i l i z a t i o n  of 

v a r i a b i l i t y  from b road  gene t ic  poo ls  d e p e n d s  on t h e  knowledge
I

;i
of d e s i r a b l e  t r a i t s  a v a i l a b l e  in t h e  g e rm p lasm  th ro u g h  a 

s y s t e m a t i c  ev a lu a t io n  of t h e  same..j So in t h i s  s t u d y  an a t t e m p t
i

was Q ° n e  to  s tu d y  Q th e  y i e l d  a t t r i b u t i n g  c h a r a c t e r s  fo r  w h ich

th e  g e no types  e x h i b i t e d  h igh  v a r i a b i l i t y .
! ^

S ign i f i can t  v a r i a t i o n  among t e s t  e n t r i e s  fo r  number  of d a y s  

tor f i r s t  f lo w e r in g  was  o b s e r v e d  in t h e  f i e l d  ev a lu a t io n  s t u d y .  

C 38 was  t h e  e a r l i e s t  to  f lo w e r  in t h i s  t r i a l .  The  g e no types  AH6950;
i

1-2,  Azozorozo and WCG had taken  longe s t  d u r a t i o n .  S ign i f ican t  

v a r i a t i o n  be tween  v a r i e t i e s  fo r  j d u ra t io n  up to  f lo w e r in g  was



r e p o r t e d  by Majundar  e t  a l . (1969),  Ram ac hand ran  and V enke tesw aran

(1980) and K ur iakose  (1981).

The  d i f f e r e n c e s  in d a y s  for!* 50 p e r  cen t  f lo w e r in g  among

th e  v a r i e t i e s  w e re  h ig h l y  s ig n i f i c a n t .  The  v a r i e t a l  d i f f e r e n c e
u

ranged from 27 d a y s  fo r  C 22 to 46 s ^ a y s  for  Azozorozo .

Number of d a y s  to m a tu r i t y  e x h i b i t e d  h ig h  v a r i a b i l i t y  

among t h e  g e no types  e v a l u a t e d .  I t  I v a r i e d  from 99 .5  fo r  Sh o r t -1
' i;

to 146 d a y s  fo r  C 118, C 21 and AH 62. Basu and A sh o k ra j  (1969),
lL

Majundar e t  a l ,  (1969),  Ramachandran  and V enke te sw aran  (1980)
!i

and Rao (1980) had  a l s o  r e p o r t e d  s ig n i f i c a n t  v a r i a t i o n  between 

- v a r i e t i e s  in du ra t ion  up to  m a t u r i t y .

S ign i f ican t  v a r i a t i o n  among v a r i e t i e s  fo r  num ber  of . p r im a ry
■i

b ra n c h e s  p e r  p la n t  was o b s e r v e d . ;  Wide v a r i a t i o n  in number  of

b ra n c h e s  be tween  v a r i e t i e s  was r e p o r t e d  by many w o r k e r s  such
ii

as J a s w a l  and Gupta (1967) ,  Majundar  et^ a l .  (1969) ,  Sangha and

Sandthu  (1970) and S h e t t a r  (1974).  The  v a r i a t i o n  i n - t h i s  c h a r a c t e r

ranged from 5 .5  to 8 .

The  v a r i e t a l  d i f f e r e n c e s  in hau lm s  y i e l d  w e re  h ig h l y
ii

s ig n i f i can t  in t h i s  s t u d y .  The  h ig h  v a r i a b i l i t y  in  t h i s  c h a r a c t e r  

was r e p o r t e d  e a r l y  by  Chandram ohan  et_ a l .  (1967) ,  Basu and

A shokra j  (1969) and Kushwaha ancl T aw ar  (1973) .  The  h i g h e s t  

h a u l m s ' y i e l d  p e r  p la n t  was  91.5 g in RCM 582 and low es t  was 

20 g in Normal seg DMC.



\ T h e  v a r i e t i e s  d i f f e r e d  s i g n i f i c a n t l y  in pod n u m b e r / p l a n t .

I t  va r ie d ,  from 2.5 to  39. V a r ie ty  68 p ro d u c e d  t h e  maximum 

number  of pods  and th e  geno type  S-7 -12-1  p ro d u c e d  th e  lo w es t
\  i j

number of p o d s .  The  v a r i e t a l  v a r i a t i o n  seen in t h e  p roduc t ion  

of pods  p e r  p la n t  was a l so  r e p o r t e d  by Chandram ohan  e t  a l .

(1967),  Basu and A sh o k ra j  (1969) ,  -and S r i d h a r a n  e t  a l .  (1980).
\

- Pod w e ig h t  p e r  p l a n t  e x h i b i t e d  h igh  v a r i a b i l i t y  among

th e  g e n o t y p e s .  I t  v a r i e d  from 2 g !to  37 g.  S ign i f i can t  d i f f e r e n c e s  

between v a r i e t i e s  in pod y i e l d  w e re  r e p o r t e d  by a l a r g e  number

of i n v e s t i g a t o r s .  Maximum y i e l d  \yas o b ta in e d  in v a r i e t y  68 and
. . .  i!

minimum , in  M ar rab a  ru n n e r ,  No 1022 and S -7 -1 2 -1 .  T h i s  much

of v a r i a b i l i t y  m igh t  be due to t h e  d i f f e r e n c e  in t h e  gene t ic

p o te n t i a l  of th e  p la n t  to  p ro d u c e  p o d s .
i

|b

The  v a r i e t i e s  showed s ig n i f i c a n t  v a r i a t i o n  for  100 pod 

w e ig h t .  In consensus  w i th  t h e  p r e s e n t  r e s u l t ,  d i f f e r e n c e s  between 

v a r i e t i e s  in - 100 pod w e ig h t  w e re  r e c o r d e d  by V enka tesw aran

(1966),  M ajundar  et_ a l . (1969) ,  D ix i t  e t  a l .  (1970) ,  P a te l  (1978)
ii1

and S r i d h a r a n  e t  a l . (1980).  In t h i s  s tu d y  100 pod w e ig h t  ranged
i

from as low as 48.5 g in Sam ra la  3 ' seeded  to as  h ig h  as 167.25 g 

in RG 363.

H igh ly  s ig n i f i c a n t  d if ferences!  w e re  seen  among t h e  v a r i e t -i-
i e s  w i th  r e s p e c t  to 100 k e r n e l  w e ig h t .  S im i la r  to t h e  p r e s e n t  

o b s e r v a t i o n ,  s i g n i f i c a n t  d i f f e r e n c e s  be tween  v a r i e t i e s ,  in 100



e

5 5

k e r n e l  w e ig h t  w e re  r e p o r t e d  by V enka te sw aran  (1966) ,  N a ta ra jan

e t  a l .  (1978) and S r i d h a r a n  e t  a l .  (1980).  Hundred  k e r n e l  weight
!i

was maximum in Normal seg DMC b w i t h  73.25 g and minimum

in A-5-46  w i th  23 g.

T h e  d i f f e r e n c e s  between v a r i e t i e s  in number  of k e r n e l s /
i1

pod w e re  s ig n i f i c a n t .  The  v a r i a b i l i t y  ranged  be tween  1.05 to
H

2 .95 .  T h e  h i g h e s t  was  r e c o r d e d  b y ^ N o  2 402— 1, NC 17-S,  WCG

166 B, 295/63,  75/51 and Indones ia!  2.  T he  lo w e s t  was  r e c o r d e d

by C-179 .

S h e l l in g  p e r c e n ta g e ,  one of . t h e  im p o r ta n t  economic t r a i t s  

in g roundnut ,  e x h i b i t e d  h ig h  s ig n i f i c a n t  v a r i a b i l i t y  be tween  v a r i e t ­

i e s .  The  s h e l l i n g  p e r c e n ta g e  rangedj from th e  minimum of 55.96

in LV 5 to maximum of 91.87 in In d o n es ia  2.  D ix i t  e t  a l .  (1970),  

Khangrua and Sandhu (1973) ,  Kumar '  and Yadav (1978) and Nigam
"i

e t  a l .  (1980) h ave  a l so  r e p o r t e d  w ide  v a r i e t a l  d i v e r s i t y  in s h e l l ­

ing p e r c e n ta g e .

'IThe  s t u d i e s  on c o r r e l a t i o n  h a v e  p r o v i d e d  in form at ion  on 

t h e  n a t u r e  and e x t e n t  of r e l a t i o n s h i p  of c h a r a c t e r s  among th e m -
i

s e l v e s .  S ign i f i can t  p o s i t i v e  c o r r e l a t i o n  of d i s e a s e  i n t e n s i t y  w i th
■2
i

pod n u u m b e r / p l a n t  was  o b ta in e d  in t h e  p r e s e n t  s t u d y  and a l so  

d i s e a s e  i n t e n s i t y  was s ig n i f i c a n t l y  and p o s i t i v e l y  c o r r e l a t e d  w i thI

100 pod w e ig h t ,  100 k e r n e l  w e igh t  and s h e l l i n g  p e r c e n ta g e .  

S im i la r  r e s u l t s  w ere  - r e p o r t e d  by if Jog loy  et_ a^. (1987).  The
I

r e s u l t s  of h i s  s tu d y  showed t h a t  t h e  pod y i e l d ,  s eed  y i e l d  and



"i r 
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s h e l l in g  p e r c e n ta g e  w e re  p o s i t i v e l y  c o r r e l a t e d  w i th  p l a n t  s u s c e p t -
i

i b i l i t y  to d i s e a s e .  T h e s e  r e s u l t s  i n d i c a t e d  t h a t  pod y i e l d ,  seed
I?

y i e ld  and s h e l l i n g  p e r c e n ta g e  and i d i s e a s e  s u s c e p t i b i l i t y  genes 

w e re  a s s o c i a t e d .

When a n a l y s i s  of c o v a r i a n c e s  was done by t a k in g  pod

w e i g h t / p l a n t  as  main v a r i a b l e  and d i s e a s e  i n t e n s i t y  as a n c i l l a r y

v a r i a b l e ,  d i s e a s e  i n t e n s i t y  as. main v a r i a b l e  and number of

p r im a r y  b r a n c h e s  as a n c i l l a r y  v a r i a b l e  and d i s e a s e  i n t e n s i t y  as

main v a r i a b l e  and d a y s  to m a tu r i t y  | a n c i l l a r y  v a r i a b l e ,  t h e  e s t i ­

mates  of r e g r e s s i o n  c o e f f i c i e n t s  w ere  in s ig n i f i c a n t .
j

C h i t e k a  et_ al_. (1986) r e p o r t e d  t h a t ' t h e  d i s e a s e  r e s i s t a n c e

d id  not  a p p e a r  to be t h e  majo r f a c t o r  in y i e l d  d e te rm in a t io n
'!

among t h e  g e no types  e v a l u a t e d .  But ' in  t h e  p r e s e n t  ' s t u d y ,  when
■i

c o r r e l a t i o n  be tween d i s e a s e  r e s i s t a n c e  and y i e l d  was  a s s e s s e d ,  

th e  r e s u l t  o b ta in e d  was not  in con fo rm i ty  w i th  t h e  r e s u l t s
I

o b ta ined  fo r  many o t h e r  w o r k e r s  s uch  as G a r ren  and Jackson  

(1973) ,  Halim et^ a l .  (1980) j P o r t e r  ,et  ̂a l .  (1982),  Shokes  e t  a l .

(1983) and Knauft j r t  a l .  (1986) .

5 . 2 .  G la s s  house  s c r e e n in g

G lass  house  s c r e e n in g  r e v e a l e d  t h e  s ig n i f i c a n t  v a r i a t i o n
II

among t h e  g e n o ty p e s ,  in t h e  c a s e  of j l i i sease  r e s i s t a n c e .  The  d a y s  

to f i r s t  in c id e n c e  of d i s e a s e  rangedjj from 25 in  gen o ty p e  58-41 

to 29-75 in R-7 -47-2  and V irg in ia  bunch l a r g e .  The  a p p e a r a n c e



of d i s e a s e  t h ro u g h  a r t i f i c i a l  inocu la t ion  was inc on fo rm i ty  w i th
i' ■ .

t h e  r e p o r t s  of But le r  (1918) .  A ccord ing  to V a n d e rp la n k  (1968) 

th e  d i f f e r e n c e  in t h e  t im e  taken  for! d i s e a s e  in c id e n c e  of a p p e a r -
l|

ance m ig h t  tje due to  t h e  d i f f e r e n c e  in t h e  v e r t i c a l  r e s i s t a n c e  

m echan ism s  o p e r a t e d  in t h e  ■ geno types  e v a l u a t e d .  On 45th  day
• if

M adagascar  and P-331 r e c o r d e d  the^ l o w e s t  d i s e a s e  i n t e n s i ty  of

17,.52 p e r  cen t  and h i g h e s t  disease!!  i n t e n s i t y  19.25 p e r  cen t  by
I

t h e  gen o ty p e  69-9.  But on 90th d a y  C-145-12-P-14  r e c o r d e d  th e
Fi

low es t  i n t e n s i t y  of 62 .83 p e r  cent  [and M adagascar  r e c o r d e d  th e

h i g h e s t  of 74 .99 p e r  c e n t .  D if f e rence  in t h e  h o r i z o n t a l  r e s i s t a n c e
'i

mechanism s  w h ic h  o p e r a t e d  in t h e  g e no types  e v a l u a t e d '  m igh t  be 

t h e  cause  fo r  such  d i f f e r e n t i a l  r e s p o n s e s .  T h i s  is in ag reem en t
i

w i th  th e  r e p o r t s  of V an d e rp la n k  (1968).

!
I

A n a ly s i s  of v a r i a n c e  r e v e a l e d  t h a t  t h e r e  was  s ig n i f i c a n t

v a r i a t i o n  be tween  g en o ty p es  and 18 ^groups  w e re  found based  on
|

th e  d e g re e  of s u s c e p t i b i l i t y  to d i s e a s e .
li
II

The  p r e s e n t  g e n e t i c  r e s o u r c e  ev a lu a t io n  s t u d y  r e v e a l e d  
/ i

t h e  a b s e n c e  of s u i t a b l e  sou rce  of ^ re s i s t a n c e  to t i k k a  d i s e a s e .
lj

In a d d i t i o n  to  t h i s ,  a s s e s s m e n t  o n [ y i e l d  a t t r i b u t i n g  c h a r a c t e r s
1 i

al so  has  g iven  some b a s i c  in form at ions  w h ic h  a r e  of g r e a t  i m p o r t ­

ance in f u t u r e  p rogram m es  for  t h e  )'g ene t ic  im provem en t  of t h i s  

c ro p .



Summary



SUMMARY

Genetic  r e s o u r c e  ev a lu a t io n  groundnut (A r a c h i s  hypogaea  

L . )  fo r  r e s i s t a n c e  to  t i k k a  leaf!; s p o t  was  u n d e r t a k e n  in th e  

D epar tm en t  of A g r i c u l t u r a l  Botany,  Col lege  of H o r t i c u l tu r e ,
'i

V e l l a n ik k a r a  d u r in g  1988-89,  withi a v iew  to  s e l e c t  groundnut 

g e no types  r e s i s t a n t  to  t i k k a  le a f  Jspots  and to a s s e s s  t h e  y i e l d  

p o t e n t i a l  of t h e  g e n o t y p e s .

A f i e l d  s c reen in g  of g roundnut a c c e s s i o n s ,  u s ing  256 geno-

It y p e s  a v a i l a b l e  in t h e  Depar tm en t  of A g r i c u l t u r a l  Botany,  andi
a t i k k a  s u s c e p t i b l e  v a r i e t y  -  TMVf2 -  as  c o n t ro l ,  was  conduc ted

|jl
II

d ur ing  J u ly -N o v e m b e r ,  1988, in a|i r an d o m is ed  b loc k  des ign  w i th
l'

two r e p l i c a t i o n s .  D isease  r a t i n g  was done w i th  t h e  a id  of a
I*

d ia g ra m m a t ic  c h a r t  and c a t e g o r i s e d  in to  d i f f e r e n t  g r a d e s ,  based
*\

on t h e  p e r c e n ta g e  of in fec t ion  on l e a v e s .  The  g roundnut  geno types
i1

w ere  then  g rouped  in to  d i f f e r e n t  c a t e g o r i e s  v i z .  immune,  h ig h l y  

r e s i s t a n t ,  r e s i s t a n t ,  m o d e ra te  r e s i s t a n t ,  m o d e ra t e l y  s u s c e p t i b l e ,  

s u s c e p t i b l e  and h ig h ly  s u s c e p t i b l e .

Twenty f i v e  g roundnut  g e no types  w i th  low d i s e a s e  in t e n s i ty  

in f i e l d  cond i t ions  combined w i th  h i g h / m o d e r a t e  y i e l d  w e re
I

ij

s e lec ted  fo r  a g la ss  house s c reen in g ,  w h e r e  a r t i f i c i a l  inocula t ion  

of th e  d i s e a s e  was done,  and th e  d i s e a s e  in t e e n s i t  y was e s t im a ted  

as in t h e  f i e l d  s c re e n in g  s t u d y .

The  fo l lowing  conc lus ions  w e re  m ade  in th e  s t u d y .



Out of th e  257 g e no types  used  fo r  s c reen ing  s t u d i e s ,  -four 

geno types  w e re  m o d e ra t e l y  s u s c e p t i b l e ,  197 s u s c e p t i b l e  ■ and 56 

h ig h l y  s u s c e p t i b l e  to  t i k k a  le a f  s p o t .  None of t h e  v a r i e t i e s  was
'  i!

immune,  h i g h l y  r e s i s t a n t  or m o d e ra te ly  r e s i s t a n t .

In t h e  g la s s  house s t u d y ,  , .al l t h e  twenty  f i v e  geno types  

w e re  found to be s u s c e p t i b l e  to  . the  dis iease.  T h e  lo w e s t  p e r c e n t -
■I

age of d i s e a s e  i n t e n s i t y  was shown by t h e  g e n o ty p e  C-145-12-
, i

II .

P-14 fo l lowed  by No. 2402-1,  AH 621'and V irg in ia  bunch l a r g e .

C o n s id e r in g  .the p e r fo rm a n c e  !jof th e  g e no types  in t h e  f i e l d
!! - .

s c reen ing  and g la s s  house  s t u d i e s ;  (from among th e  257 ac c e s s io n s ,  

t h e  geno type  C - 1 4 5 - 1 2 - P - i4  was found to  be  hav ing  c o m p a r a t i v e ly
I
!■

s t a b l e  and l e s s  d i s e a s e  i n t e n s i t y  along w i th  m o d e ra te  y i e l d .
Il'

S ig n i f i c a n t ly  h igh  v a r i a b i l i t y  among th e  257 t e s t  e n t r i e s  

was o b s e r v e d  for  a l l  t h e  e l e v e n  components of y i e l d  s t u d i e d .
i
l(j

D i s e a s e  i n t e n s i t y  showed s ig n i f i c a n t  c o r r e l a t i o n  w i th  pod
j

number  p e r  p l a n t ,  s h e l l i n g  p e r c e n ta g e ,  100 pod w e ig h t  and 100 

k e r n e l  w e ig h t .
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APPENDIX I

t h e  d e g re e  of

D i s e a s e  in ten ­
s i t y  on t h e  
90 th  day  (96)

1 2 3 4 5

1 RS 1 32.5 15.96 68.05 S
2 RS 114 32.0 16.66 73.605 S
3 RS 135 26.0 18.74 95.825 HS
4 66-94 33.5 18.04 72.91 S
5 RB-4 32.0 20.82 68.05 S
6 A.H. '7398 31.0 17.35 7 4 . 3 ’ S
7 IARI 731 29.0 21.38 90.96 HS
8 69-9 38.5 18.04 60.405 S
9 Big Japan 36.5 16.66 66.66 s

10 IARI 687 33.0 27.76 84.02 HS
11 B a rb e r to n 2 7 .5 24.29 89.575 HS
12 Cochin  Red 33.5 13.86 70.825 S
13 Koper gaon 36.0 16.66 65.965 S
14 S 7-12-1 29.5 17.35 69.435 S'
15 S 7-12-2 35.5 15.27 74.295 S
16 HG 11 ' 34 .0 15.96 68.05 S
17 KR 50 29.0 20.13 74.99 S
18 6842 36.0 15.97 63.88 s
19 C a s t l e  C a r r y  (Pc) 3 2 . 5 . 16.60 70.83 s
20 K 7-4-11 31.5 17.35 63.88 s
21 K 4-11-2 -R 31.5 15.96i 70.825 s
22 Sam ra la -3  s eed ed 31.0 18.74 74.298 s
23 Talod  32-3 32.0 15.27 70.82 s
24 B 3 34.5 17.35 71.52 s

Mean v a lu e s  fo r  f i r s t  in c id e n c e  of d i s e a s e  and 
s u s c e p t i b i l i t y  to th e  d i s e a s e

T y p e  I d e n t i t y  N o .o f  days  D is eas e
No. t a k e n  fo r  ' i n t e n s i t y  on

t h e  f i r s t  t h e  45th  day  
in c id e n c e  (96)
of d i s e a s e  
( d a y s )



1 2 3 4 5

25 C 15 32.50 15.27 63.88 S
26 C 22 34.00 16.66 70.825 S
27 C 38 33.5 16.66 67.495 s
28 C 87 31.0 ' 16.66 70.825 s
29 C 99 33.0 ; 15.97 67.355 s
30 c 114 30.5 ; 20.82 72.905 s
31 C 117 36.5 18.74 63.185 s
32 C 188 33.5 17.35 70.825 s
33 C 125 33.5 17.35 69.435 s .
34 C 129 35.0 16.66 66 . 66 s
35 C -145-12-P -14 35.5 16.66 59 .02 MS
36 C-147 37.0 17.35 62.495 s
37 C-151 34; 0 18.04 73 .6 05 s
38 C-158 '37.0 11.10 61.105 s
39 C-159 31.0 14.58 84.023 HS
40 C-160 34.5 i 16.66 70.82 s
41’ C-175 36.0 19.43 61.8 s
42 C-177 32.5 17.37 74.99 s
43 C-178 33.5 17.35 70.27 s
44 C-179 32 .5 14.58 63.88 s
45 C-184 34.0 16.66 70.13 s
46 T esobunch 34.5 ' 17.35 62.49 , s
47 -Kanyoma Bunch 36.5 18.74 61.10 s
48 U -4-4-26 32.5 18.04 70 .13 s
49 U-2- 1-6 35.0 16.66 66 . 66 s
50 F-7 35.0 16.66 63.19 s
51 F - l l 35.5 15.97 67.355 s
52 G-37 36.0 17.35 68.05 s
53 RS-7 34.5 . 16.66 70.13 s
54 AH 84 33.5 19.44 66.66 s



1 2 3 4 5

55 AH 262 34.5 16.66 66.66 S
56 AH 731 32.5 19.44 66.65 S
57 AH 6990 32.5 18.04 72.91 S

58 AH 7224 31.5 17.35 75 .69 S
59 AH 8045 33.5 16.66 68.05 S
60 AH 8048 32.5 16.66 75.68 S

61 , 145-12-12 37.0 16.66 .6 4 .4 7  ’ S
62 648-4 34.0 : 16.66 70 .13 S
63 3095 32.0 20.82 79.85 S
64 AH 6950 32.5 15.97 69.43 s
65 AH 7010 33.5 18.04 63.88 s
66 Batan i -9 28.0 17.35 86.10 . HS
67 C handod i 28.5 ■ ' 22.21 85.41 HS
68 Changja 33.0 21.52 72.91 s
69 Kalamdi 32.5 23.60 82.63 HS'
70 AH 73 29.0 21.51 85.41 HS
71 AH 7154 31.5 22.21 74.99 . S
72 AH 7336 27.0 17.35 89.57 HS
73 U -4-4-27 36.0 '1 6 .6 6 63.88 S
74 NG 268 ■ 31.0 22..21 76.38 S
75 NG 337 31.5 - 16.66 69.43 s
76 SS 50 30.5 18.04 79.16 s
77 U-4-4-23 29.5 18.74 94.43 HS
78 U -4-4-29 26.0 20.13 86.79 HS
79 AH 3583 29.5 20.13 83.32 HS
80 AH 259 30.5 18.02 73.60 S
81 U-4-7-24 30.5 18.02 81.24 HS
82 NG 423 32.0 28.29 74.99 S
S3 S h o r t -1 33.0 i 16.66 74.30 s



1 2 3 ft 5

8ft EC 6189 28.0 24.99 88.18 HS
85 TG-ft 28.0 20.82 84.02 HS
86 U-2.-12-1 29.0 20.13 84.71 HS
87 1025 31.0 16.66 77.07 S
88 RS 60 33.0 21 .52 ' 70.13 S
89 1-2 38.5 18.74 52.07 MS
90 U-2-2ft-7 31.5 21.52 84,71 HS
91 U-ft-ft-16 28.5 20.82 86.10 HS
92 AH 6481-1 29.5 20. 13 84.71 HS

, 93 Normal Seg DMC(a) 30.5 19.43 77.08 S
9ft Normal Seg DMC(b) 31.5 16.66 72.21 S
95 V irg in ia  bunch 35 . 0- 19 .44 68.05 S
96 AH 62 - 35.5 18.04 68.74 S
97 AH ft35ft 30.5 18.04 70.82 S
98 AH 7620 34.5 16. 66 70.93 S
99 C-3 31.5 16.66, 80.54 HS

100 C-21 ^ 35.5 16.66 66 . 66 S
101 C-29 32.0 17.35 7 5 .68 s
102 C-37 37.5 18.04 63.19 s
103 ■C-38 35.0 17.35 66 .66 s
10ft ' C-ftl 28 .5 12.49 78.46 s
105 ' C-46 • 35.0 17.35 66.66 s
106 C-75 32.5 18.04 64.57 s
107 C-100 32. 0 16.66 72.21 s
108 C-107 35.5 16.66 66.66 s .
109 C-lftO 32.5 18.74 71.24 s
110 C - 145-12 35.5 18.04 62.49 s
111 C-146 33.0 16.66 68.74 s
112 C-152 33.0 15.97- 72.21 s



1 2 3 4 5

114 C-175 35.5 17.35 68.05 S

115 C-179 34.0 18! 04 68.74 S -

116 C a s t l e  c h e r y 34.50 15.27 67.35 S

117 K-8- 8-1 34.50 16.66 69.22 s

118 M adagascar 33.0 17.35 70 .83 s

119 S am ra la 35.0 20 .13 68.05 s

120 US 73 ’ 32.5 15.97 79.16 s

121 USA 69 32.5 18.04 68.74 s

122 UAR 28-2 30.0 16.66 74.99 s

123
\

1-7 34.0 ■ 18.04 65.27 s

124 6- 11-6 31.5 14.58 72.21 s

125 40-4 36.0 21.52 66.66 s

126 42-9 36.0 20.82 65.27 s

127 575-2 32.5 18.74 70.82 s

128 DH 3-30 29.5 22.20 81.24 HS

129 D h arw ar -1 30.5 14.58 72.21 s

130 Azozorozo 28.5 20.82 88 .18 HS

131 Robut 33 31.0 17.35 77.77 S

132 R 7-47-10 • 30.5 16.66 79.85 s

133 AH- 33-4-1 31.5 15.96 72.21 s

134 E 6919 33.5 16.66 68.02 s

135 C-830 35.0 19.43 62.49 s

136 AH 3849 34.5 17.35 63.18 s

137 Pan jab  bold 34'. 5 15.27 63.88 s

138 Kaul ikoro 32.0 13.88 70.41 s

139 Kongwa Runner 32.0 15.97 68.74 s

140 IC 22939 27.5 1’ 18.74 88.185 - HS

141 M-145 32.0 16.66 74.99 S

142 M-755 34.5 18.04 64.58 S -



1 2 3 ■! 4 5

143 MD-351 33.50 15.27 62.49 S
144 M ix tu re . 32.5 17.35 74.99 S
145 NG 268 34.5 22.21 65.27 S
146 No 4354 34.0 18.04 68.05 S
147 P 331 35.0 17.35 66.66 S
148 IC 22956 32 15.27 72.49 S
149 PB 71-17 33.5 15.27 66.65 S
150 IC 22945 31.5 18.74 76.38 s
151 R 7-4-5 34 16.66 63.18 s
152 R 7-4-9 36.5 15.97 68.74 s
153 R 7-4-10 31.5 15.97 73.88 s
154 R 7-24-4 32.5 17.35 70.13 s
155 R 7-24-7 33.0 17.35

A

63.18 s
156 R 7-24-8 34.5 14.58 65.27 s
157 R 7-47-2 34.5 17.35 62.49 s
158 R 7-47-3 32 16.66 70.55 s
159 Southern  c r o s s 26.5 21.52 86.10 HS
160 Rosado 27 25.68 90 .96 HS
161 RCM 525 27 19.44 87.995 HS
162 San 92 34.5 20 .13 64.225 S
163 NCAC 17840 29.5 17.35 77.77 S
164 NCAC 17287 32.5 17.35 70.825 S
165 4518 34.5 16.66 66.66 S
166 F lo r ig i a n t .29.0 27.76 79 .16 S
167 Mwitunde 35.5 15.97 63.18' s
168 E a r l y  runner 32.0 22.90 79.85 s

169 S p a n h o m a 3 0 .  5 1 9 .  43 7 9 . 8 5 s
170 A-5-46 32.0 19.43 74.99 s-
171 C-12-P-28 34.5 17.35 65.96 s



1 2 3 ’! 4 5

172 No 1022 34.5 16.66 65.27 S

173 No 2402-1 38.0 15.27 58.32 MS

174 AH 7787 31 .0 . 15.97 73.05 S

175 F l o r i s p a n 34.5 17.35 66 . 66. s
176 F 1-5-1 . ;3 4 .0 22.35 73.60 s
177 Go 133 29.5 19.43 84.02 HS

178 US 29 27.5 20.83 92.35 HS

1,79 20- 1-2 28.5 20.13 86.80 HS
180 AH 816 32.5 16.66 77.07 S

181 AH 7846 28 21.52 91 .66 HS
182 ' AH 8318 31 18.74 77.07 S
183 ' AH 62 32.5 16.66 58.995 MS
184 HC 234 ' 27.0 22.21 89.5,7 . HS
185 NCAC 10477 B . 34.0 15.97 68.05 S
186 NC 17t S 33,5 17.35 70.13 S
187 Span .Cross 30.0 20.82 31.935 HS
188 NCAC 434 32.5 23.59 73.66 S
189 B-27 32 15.97 70.135 S
190 Local  s p r e a d in g 32 18.04 75.69 S
191 43 G 44 32 20 .13 77.77 S
192 R aba t  N o . 3 29.5 18.73 83.32 HS
.193 WCG 166 B 32.5 20.12 90.27 HS
194 ' NCAC 17615 29.5 .15 .96 79.16 S ■
195 NCAC 17649 34.5 17.35 69.44 S
196 Sam Col 303 33 19.43 74.30 S
197 Bambey 487 30.0 15.96 81 .24 HS
198 . Mwitunde Nachigwea 32.0 18.74 75.69 S
199 ' Sam Col 86 30.5 24.29 79.855 s
200 V irg in ia  bunch 37.5 15.27 61.10. S

- l a rg e



i:
l-

1 2 3 1 4 5

201 J a p a n e s e 28.5 22.21 86.10 HS
'202 Sam Col 217 36.0 16.66 62.47 . S
203 Sam Col 232 35.0 15.96 63.18 S
204 NCAC 17659 30.0 22.20 84.71 HS
205 NCAC 17562 32.0 14.57 72.91 S
206 NCAC 17705 30.5 27.74 79.15 S
207 2/1 34.5 20.13 72.21 S
208 NCAC 17606 35.5" 21.63 67.35 S
209 295/63 31.0 24.98 80.55 HS
210 308/75 35.0 15.27 67.35 S
211 311/63 29.0 20.10 81.24 HS
212 404/64 32.0 16.66 72.91 S
213 L.V-5 28.5 19.43 87.49 HS
214 RCM 582 33.5 16.66 72.91 S
215 P e r d e n i y a 29 20.12 81.94 HS
216 M 1075-74(2) 33.5 18.04 70.82 S
217 ■ M-6-76 M 34.5 16.65 68.74 S
218 M a ra b b a  Runner 36.0 16.65 61.8 S
219 V ar ie ty  68 31.0 19.43 81.93 HS
220 NCAC 17644 25.5 • 18.73 90.96 HS
221 NCAC 17690 33.0 21.63 72.91 S
222 NCAC 17754 32.5 22.65 72.21 S
223 M-145-75-5 35.0 14.57 63.88 s
224 Hung-Mein Chao 33 18.73 71.52 s
225 URR 352 33 19.43 72.21 s
226 URR 365 29 22.21 90.27 HS
227 Cord wil low 35 16.66 69.44 s
228 NCAC 17718 29 19.43 74.30 s
229 U .F .  71513 29.5 21.51 81.94 HS



1 2 3' ,i 4 5

230 F - l - 1 7 34 17.35 - 81 .94 HS
231 NCAC 17780 31.5 •18.045 73.60 S
232 NCAC 17864 31.5 31.23 75^69 s
233 Magale-1 34 16.66 72.215 s
234 ' NCAC 17591 36 13.87 62.49 s
235 AM-2 35 20.82 65.96 s
236 Luwingu 30.5 20.82 77.07 s
237 NCAC 403 ^ 27.5 20.12 88.19 HS
238 NC-10468 31.5 16.66 1 72.21 S
239 NC-10452 33.0 17.35 71 .52  ■ s
240 NC-90854 34.0 18.04 66.65 s
241 . NC-7497 35.5 18.04 ■ 62.49 s 1
242 NC-9085-S 29.5 19.43 81.94 HS
243 NC-6720 33.0 17.35 65.27 s
244 RG-363 33.5 19.43 71.52 s
245 ZM-837 31.5 17.35 76.38 s
246 58-41 31.0 15.27 68.05- s
247 75-74 28.0 24.29 85.41 HS
248 ■ 59-348 28.5 22.21 91 .66 HS
249 75-51 29.5 17.35 80.54. HS
250 63-106 33.5 18.04 70.82 S
251 PR 5290 26.0 23.59 92.35 HS
252 VRR 546 29.5 13.88 65.96 S
253 VRR 766 31.5 17.35 66.63 s .

254 DSA 200 28 16.65 81 .94 HS
255 G 397-1 31 18.74 73.60 S
256 I n d o n e s ia -2 29 21.51 84 .02 HS
257 TMV 2 28.5 18.04 80.55 HS

MS -  M od e ra te ly  s u s c e p t ib le ]  
S -  S u s c e p t i b l e  

HS -  Highly  s u s c e p t i b l e



APPENDIX II
Mean v a lu e s  for  y i e l d  a t t r i b u t i n g  c h a r a c t e r s  in 257 g roundnu t  g e no types

Fype
No.

I d e n t i t y Days  to  Days to 
f i r s t  50% 
f lo w e r in g  f lo w e r in g  
( d a y s )  ( d a y s )

Days  to 
m a t u r i t y  
( d ay s )

N o . of
p r i m a r y
b ra n c h e s

P la n t  No. of Pod 100 100 No. of S’h e l l i n  
haulms p o d s /  w e ig h t  pod k e r n e l s  k e r n e l s  p e rc e n t '  
y i e l d  p l a n t  p e r  w e i g h t  w e ig h t  p e r  pod age 

(g) p l a n t  (g) (g)
(g)

1 2 3 4 5 6 7 8 9 10 11 12 13

1 RS 1 38.0 45.0 140.0 6.0 31.0 15.0 14.5 95 .00 46.75 1.75 86 .38

2 . RS 114 31.0 34.5 109.0 6.5 ' 35.5 4 .0 3 .0 65.50 34.00 1.45 78 .49

3 RS 135 30.0 33.0 107.0 .7.0 35.5 4 .0 3 .0 75.25 28.50 1.35 79 .33

4 66-94 26 .0 28.5 130.0 7 .0 44.5 12.0 11.5 119.50 48.00 2.00 81 .59

5 RB-4 30.5 34.5 136.0 6 .0 33.0 11.5 10.5 101.75 48.25 .  1.80 84 .23

...6 ' '  AH 7398"" " ' J\W 34 ."O' To 3 !"o 8 . 0 “ 32 . T  " 12.0  ~ ’  l l " . 5"" _9 0 , 50 3 5 .2 5 " ’ T .8 0  “ 71 .27

7 IARI 731 28 .5 30.5 128.0 7 .5 50.5 4 .0 ' 3 .5 81.00 45.00 1.95 80 .27

8 69-9 26.0 31.0 130.0 6 .5 26 .0 5 .5 4 .0 84.25 39.25 2.00 80 .36

9 Big Japan 25.5 30.5 t 126.0 6.5 38.5 7 .0 6 .0 112.50 45.00 1.90 72.41

10 IARI 687 35.5 41.5 111.0 7 .5 29 .0 7 .5 6.5 107.50 48.00 1.80 76.27

11 B a r b e r t o n 26.5 29.0 108.0 8 .0 50.0 9 .5 6 .0 71 .50 43.50 1.95 69.27

12 Cochin  Red 31.0 33.5 135.0 7 .5 44.5 7 .0 6 .5 97.25 48.25 1 .9 84.55

13 Kopergaon 38.0 44.5 140.0 8 .0 84 .0 9.5 8 .5 68.25 30.50 1.60 60.33

14 S - 7 - 1 2 - I 26.0 30.5 128.0 6 .5 40 .0 2 .5 2 .0 86.75 38.25 1.90 84 .98



1 2 3 4 5 6 7 8 9 10 11 12 13

15 S -7 -2 -2 26.5 28.5 136.0 - 7 .5 86 .5 18.0 16.0 97.25 46.25 1.65 78.17
16 HG 11 38.0 43.0 140.0 7 .0 30.0 7 .0 6 .0 91.75 4 2 .7 5 “ 2 .00 79 .78
17 KR 50 28.0 31.5 128.0 6 .0 24.5 10.0 8 .5 49.90 41.75 1.20 86 .82
1.8 6842 24.5 28 .5 134.0 7 .5 42.5 12.5 12 . 0 , 133.00 54.25 2.00 8 3 .46
19 C a s t l e  C a r r y  {PC) 24.0 28.0 132.0 6 .0 28.5 10.0 8 .0 121.75 49.25 1.95 74.90
20 K -7-4-11 37.5 43.0 140.0 6 .5 54.5 10.0 9 .0 127.75 43.00 2 .85 85 .88
21 K -4-11-2  R 35.0 41.5 138.5 7 .0 48.0 8 .5 8 .0 111.25 46.75 1.80 78 .82
22 S am ra la -3  s eeded 36.5 42.5 128.0 7 .0 44 .0 8 .5 7 .5 48.50 42.25 1.10 85 .44
23 Ta lod  3 2 - ’ 36.0 40.5 136.0 7.5 51 .0 10.5 9 .5 73.25 38.25 1.90 79 .44
=24.-- -= B 3- - -■■35 ;5 ■ - 38=-. 5 - -- - 1 3 4 . 0  -- — --=7.-0 - -• 50 ; i  -_ -1-575-"— 1275 121725'- 5'1.00-'- - 1795 ' ' 74.79' '
25 C 15 36.5 39.5 132.0 8 .0 79.0 6 .0 6 .0 97.00 45.25 1.90 78 .89
26 C 22 25.0 27 .0 128.0 8 .0  ' 43 .5 6 .5 6 .0 83.75 47.75 1.80 73.65
27 C 38 22.5 27.5 ■ 130.0 7.5 30.0 9 .5  ‘ 7 .5 129.25 59.75 2 .00 70.15
28 C 87 35.5 40.5 136.0 6 .5 33.5 13.0 11.5 108.75 51.75 1.85 80 .64
29 C 99 37.0 39.5 137.0 7 .0 37 .0 7 .5 6 .0 97.00 43.00 1.90 64.96
30 C 114 33.5 40.5 128 .,0 7 .0 33.5 14.0 11.5 131.75 53 .25 1.95 73.00
31 C 117 33.5 40 .5 142.0 7 .0 33.5 12.0 ‘ 10.5 63.75 41.25 1.75 71 .61
32 C 118 34.0 41 .5 146.0 8 .0 47.5 16.0 14.5 78 .50 42.25 1.65 79.61



1 2 3 4 5 6 7 8 9 10 11 12 13

33 C 125 35.5 43.5 136.0 7 .5 34 .5 10.5 10.0 120.75 48.75 1.90 72 .62
34 C 129 37.5 44.5 138.0 6 .5 38.5 9 .5 9 .0 100.25 38.75 2 .00 72 .49
35 C--145-12-P-14 36.5 41.5 136.0 7 .0 43 .0  ' 19.5 17.0 113.00 44.50 1.95 70 .22
36 C 147 36.0 39.5 136.0 6.5 32.5 9 .5 8 .0 112.5 56.25 1.85 68.89
37 C 151 26.0 37 .5 138.0 8 .0 55 .0 13.0 11.0 65.25 28.75 1.55 74 .23
38 C 158 38.5 44 .5 139.0 6 .0 34.0 8 .0 7 .0 94.25 41.25 1.85 88 .83
39 C 159 29.0 32.5 136.0 6 .0 26.0 6 .5 5 .5 80.25 37.25 1.95 80 .34
40 c 160 30.5 36.5 132.0 6 .5 29.0 3 .5 3 .0 65.25 31.50 1.80 78.48
41 c 175 25.5 29.5 132.0 7 .5 40.0 8 .5 9 .0 69.00 28 .00 1.80 78 .83

,42._-,-,G- -177 - - 24 :5- - -- 3 0 :5; 128:0"-""'- T . O' -""■ ' 31 .'5 “ '" ' r o Y i r ' 8 :~5r"T' 83 .75 ~ 48". 25 "" 1 .'90 ’ 87 .42
43 C 178 . 2 3 .5 27.5 132.0 8 .0 43.5 15.0 13.0 97.00 47.50 2.00 88 .59
44 c 179 36.5 41.5 134.0 7 .0 64.5 8 .5 7 .5 107.75 '41 .75 1.95 81 .39
45 c 184 28.5 30.5 134.0 7 .0 25.5 10.0 8 .5 71.75 31.00 1.50 . . 88 .53
46 T eso  bunch 35.5 40.5 126.0 6 .5 27.5 6 .5 5 .5 91.00 43.75 1.75 85 .07
47 Kanyoma Bunch 36.0 39.5 136.0 7 .0 51 .0 6 .0 5 .5 130.75 54 .75 1.95 73 .29
48 U-•4-4-26 35.0 38.5 140.0 7 .5 37.0 10.0 8 .5 87.00 37.25 2.00 80 .92
49 U- 2- 1-6 36.0 40.5 136.0 8 .0 59 .5 17.5 16.0 131.75 48.75 2.85 81 .37
50 F 7 35.5 38 .5  ■ 137.5 7 .0 42.0 11.5 11.0 118.00 51 .50 2.00 69.79



1 2 3 4 5 6 , 7 8 9 10 11 12 13

51 F 11 34,0 39.5 144.0 6 .5 27 .5 6 .5 5 .5 65.50 29.00 1.80 78 .64
52
53

G 37 35 .5 39 . 5 134 . 0 7 . 0 74.5 10.5 8 .0 93.00 43.75 1.75 87 .64
RS-7 34.5 39.5 136.0 6 .0 44.5 4 .0 4 .0 95.75 45.00 1.75 65 .44

54 AH 84 35 .0 39.5 136.0 7 .0 29 .5 9 .0 8 .0 83.75 39.75 1,90 76 .05
55 AH 262 29.5 34.5 136.0 6.5 37.0 7 .0 ' 5 .5 64.25 28.75 1.95 71 .33
56 AH 731 35.0 40.5 132:0 7 .5 27.5 12.0 12.5 98.14 49.25 1.95 74.81
57' AH 6990 36.0 40.0 136.5 8 .0 39.5 11.5 10.5 73 j 25 54.00 1.75 71 .96
58 AH '7224 32.5 37.5 139.5 6.5 29 .0 11.5 10.0 98.75 43.25 2.00 81 .22
59 AH 8045 37.0 40 .0 138.0 7 .0 36.0 12.0 10.0 112.25 47.00 2 .00 78.55

,  6(L . AH 8048 ; 38 , 5 JL.2U),... , 7,.0. _ . . ,62.5 .. ~;=12.,0i=. - .11,0 . 1.19.25- .49,00. ,,-.1,9,0-.., , , 7 9 ,  13-
61 145-12-12 37.0 40,5 136.0 6 .5 ; 43 .0 10.0 8 .5 62.75 27.75 1.70 76.80
62 648-4 36.5 39.5 134.0 7.5 33.0 12.0 11.0 - 77.75 29.25 1.75 61.43
63 3095 35.0 38.5 134.0 8 .0 ■ 64.0 13.0 11.5 124.50 37.00 1.85 59.01
64 -AH 6950 39.0 39.5 140.5 6.5 40 .0 8 .5 8 .0 127.25 31.75 2.00 62.55

•65 AH 7010 28.5 30.0 140.0 7.5 48.5 15.0 15.0 150.75 54.50 1.95 81 .89
66 Batan i -9 29.0 32.0 111.0 6 .0 3 6 . 0 9 .0 8.5 55 .00 24.79 1.95 75.05
67 Ch'andodi 30.0 34.5 103.0 6.0 39.5 8 .5 8 .0 73.75 34.00 1.75 80 .96
68 Chang ja 36.0 40 .5 140.0 7 .5 57 .5 9 .5 9 .0 110.25 38 .00 1.85 66.31



1 2 3 4 5 6 7 8 9 10 11 * 12 13

69 Kalamdi 31.0 34.5 105.0 6.0 41.0 6.0 4 .0 95.50 41.25 1.90 83 .77

70 AH 73 33.5 36.5 105.0 7.5 56 .0 19.0 17.0 85 .00 48.75 1.85 82 .47

71 AH 7154 30.5 34.5 132.0 6.0 40.5 5 .0 3.5 100.00 63.75 1.70 7 6 .89

72 AH 7336 32.5 39.0 103.0 6.5 44.0 10.5 9 .5 112.25 53.25 1.85 8 2 .18

73 U -4 -4 -27 34.0 39.5 109.0 7 .0 43.5 7 .0 7 .0 74 .25 38.25 1.90 74 .99

74 NG 268 30.0 34.5 111.0 7 .0 26.5 3 .5 3 .0 85.50 34.75 1.95 75 .38

75 NG 337 38.0 43.5 107.0 7 .0 33.5 28.5 24 .5 78.75 29 .00 1.95 63 .06

76 SS 50 33.0 39.5 107.0 6 .0 53.0 10.0 7 .5 65.00 31.50 1.95 88 .37

77 U -4-4 -23 37.0 41.5 113.0 6 .5 53.0 8 .5 6 .0 74.25 29.5 2 .00 68 .24

78 . = U-4-4-29. . . .  >?-• iL -, _ _42_. 5. 17 -0_ _ 29.0 7., 3 _ =  _5-A ..113,. 25 _s 64 ..o,o_ _ 1 ..90 75.. 22

79 AH 3583 33.0 38.5 116.0 6.0 43.5 4 .0 3 .0 98.00 46.00 1.65 83 .59

80 AH 259 27 .0 35.5 128.0 6 .0 25.0 6.5 4 .5 64.25 24 .25 2 .00 77 .62

81 U -4-7 -24 30.5 34.5 107.0 6 .0 28 .0 6 .0 4 .5 87.75 32 .50 2 .00 69 .17

82 •NG 423 37.0 40.5 103.0 7 .0 52 .0 -21 .0 17.0 110.75 49.25 1.95 62 .67

83 S'hort-1 28.0 34.5 99 .5 7.0 39.5 14.0 12.5 116.75 47.00 1.80 65 .24

84 EC 6189 33.0 42 .5 140.0 6.0 59 .0 6.5 4 .0 106.00 49.75 1.85 76 .89

85 TG 4 37.0 42.5 103.0 7 .0 23.0 5 .0 4 .5 112.75 45.00 1.90 77 .78

86 U - 2- 12-1 31.0 36.5 111.0 7 .0 43.5 8 .5 7 .5 85 .00 38.00 1.50 65.65



I 2 3 4 5

87 1025 35.5 39.0 ' 111.0
88 RS 60 . 37.0 40.5 113.0

89 1-2 37.5 41.5 138.0
90 U -2-24-7 38.0 43.5 111.0

91 U -4 -4 -16 37.5 40 .0 109.5-
92 AH 6481-1 34.0 37.5 111.5

93 Normal Seg DMC (a) 36.5 39.0 136.0
94 Normal Seg DMC (b) 36.0 41 .0 ! 138.0

95 V i rg in i a  bunch 36.0 41.5 136.0

.9.6 L . AH...6 2 .  _ . =_. -... ._3Z. 0 _ - . _ . 4 0 . 5. , , -14#. 0, =.
97 AH 4354 ■■ 35.0 40 .0 144.0

98 AH 7620 35.0 39.0 ‘134.0

99 C-3 38.0 44.5' 144.0

100 C-21 33.5 37.0 146.0
101 C-29 32.5 37.5 138.0
102 C-37 36.0 39.5 140.0
102 C-38 38.0 41.0 138.0
104 C-41 37.5 42.5 136.0

6 7 8 9 10 11 12 13

.0 . 71 .5 37 .0 35.0 100.00 45.75 1.95 86 .49

.5 42.5 14.0 12.5 85.75 38.25 1.55 71 .96

.5 26.0 5 .0 4 .0 141.50 57.00 1.90 77 .67

.0 61.5 8 .0 6 .0 87.00 34.25 1.75 82 .18

.0 38.5 13.5 12.5 112.25 53.25 1.85 82 .69

.5 33.5 7 .5 6 .0 81.25 47.75 1.75 78.41.

.5 20 .0 11.5 10.5 141.25 61.50 1.80 64.19

.5 42 .0 13.0 12.0 125.75 73.25 1.90 70 .92

.0 34.0 11.0 9 .0 . 88 .25 42.00 1.90 80 .67

. 0 , , . 3 3 . 0  . -6 ,5. - .. .6 , 0_-. _87=.:Z5 -34 ,25. , , _1.. 90 - 64 ,32

.0 44.0 7 .0 5 .5 99.25 47.25 1.75 75 .28

.5 46.5 15.5 14.0 111.75 40.75 2 .85 86 .54

.5 47.5 ■ 13.5 11.5 142.75 63 .7 5 1.85 83 .86

.0 40.5 18.5 16.5 135.25 49.25 2 .00 76 .68

.0 35.5 4 .0 4 .0 116.25 51.50 1.75 74 .54

.5 22.5 7.5 7 .0 124.00 48.75 1.95 71 .26

.0 27 .0 8 .5 6.5 132.75 63.25 2.00 85 .49

.0 . 38.5 5 .5 5 .0 131.25 40.25 1.95 74 .04

8

7

4

7

8

6
6

6
6
6:
7

7

7

8

6

6

6

6



1 2 ' 3 4 5

105 C-46 34.0 40.5 136.0
106 C-75 35.5 39.5 138.0
107 C-100 ■ ‘ 35.5 39.0 134.0
108 C-107 36.0 40.5 138.5
109 C-140 37.0 40.0 136.0
110 C-145-12 38.0 43.5 140.0
111 C-146 35.0 43.5 132.0
112 C-152 - 32.0 38.0 .1 3 0 .0
1.13 -C-171 29.5 36.0 138.0
1-14—-- C-17-5- •35-.0 - - --39 r0—■ — -1-36-.-0-
115 C-179 38.0 42.5 140.0
116 C a s t l e  c h e r y 37.5 41.0 138.0

117 K -8-8-1 37.0 45.5 136.0
118 M adagasca r 37.5 43.0 142.0
119 S am ra la 36.0 41.5 144.0

120 US 73 36.5 40.0 136.0
121 USA 69, 35.5 40.5 136.0
122 UAR 28-2 36.5 39.0 142.0

6 7 8
\

9 10 11 12 13

.0 32.5 12.5 11.5 106.25 44.25 1.90 66.98

.0 32.0 9 .0 7 .0 103.00 46.00 1.80 79.65

.0 33.5 5 .0 3 .0 67.00 37.75 1.70 77 .5

.5 42.5 4 .5 4.0 102.25 40.00 '1.95 71 .58

.0 „ 49.5 20 .5 18.0 71 .00 29.25 1.85 60.55

.0 34.0 3.5 3 .5 141.75 47.73 1.75 83 .39

.0 34.0 8 .0 7 .5 68.75 25.25 1.90 63.97

.0 23.5 11.0 10.0 104.00 49.75 1.85 76.81

.5 37.0 15.5 15.0 83.75 43.00 1.95 83 .83

:5- - ' - -  --41-V5 - -- 10.0  — “  9-.-0 — -91--25--- 4 7 : 0 0 -  •■'-1.-05"- •62.-67'

.0 ■ 47.0 7 .0 6.5 102.00 44.00 1.45 82 .82

.0 26.5 10.0 3 .5 111.00 50.25 1.80 82 .00 .

.0 29 .0 12.0 11.5 86.50 38.50 1.75 73.41

.0 34.0 31.0 27.0 85.25 42.00 1.75 77 .69

.5 43.0 10.5 - 9 .5 92.75 41.25 2.00 80 .16

.0 22.5 9 .5 7 .5 111.00 51.75 1.90 81 .90

.0 50 .5 6.5 4 .5 91.25 38.25 1.95 80 .22

.0 33.0 15.5 14.5 106.25 43.50 1.95 70.75

7

7

7

6

8

7

6

7

6

-'6

7

6

7

7

6

6

6
7



10
123

124 6- 11-6
125 40-4
126 42-9
127 575-2
128 DH-3-30
129 D h a r w a r -1
130 Azozorozo
131 Robut-33
132 R 7-47-10
'133 ' AH 33-4-1
134 E 6919
135 C-830
136 AH 3849
137 P a n ja b  bold
138 K au l iko ro
139 Kongwa Runn
140 IC 22939
141 M-145
142 M-755

39.0 39.0 140,. 0 6.0 34.0 6 . 5 ' 4 .5 65 .00
37.5 40.5 136.0 7 .0 77.5 16.0 14.5 118.75
36.5 42.0 142.0 7 .0 48 .5 13.0 11.5 110.00
37.0 41.0 134.0 8 .0 34.5 1,7.0 15.0 122.25
31.0 36.0 136.0 7 .5 50.5 9 .5 9 .5 108.25
29.5 37.5 111.0 6.0 30.5 13.5 13.5 132.75
30.5 34.0 107.0 8 .0 45.5 14.0 13.0 128.00
39.0 46.5 110.0i 6.0 26.0 9 .5 7 .5 99 .00
27.5 34.0 107.0 6.5 37.5 6 .0 5 .0 93 .25
35.5 _ 3.8.5 -107.5 - -  -6 -5 -  - - 48-. 0 = "- IT . 5 - " iiV'5 100." 2 5
37.0 39.0 144.0 6 .0 40.5 10.0 9 .0 94 .25
38 .5 44.0 140.0 6.0 21 .0 9 .0 7 .5 113.00
36.5 40.0 140.0 615 27 .5 11.5 10.0 86.75
36 .5  ' 39 .5 134.0 * 7 .0 35.0 . 8 .0 6,5 97 .00
35 .5 38.0 142.0 6.5 39.5 12.5 11,5 96 .75
36.5 41 .0 132.0 6 .5 30.5 13.5 12.5 85 .00
36.5 42 .5 132.0 6.5 39.5 6 .0 5 .5 98 .50
29.5 33.5 134.0 7 .5 42.0 12.5 11.5 131.25
38.0 43.5 134.0 7 .0 25.0 8 .0 7 .5 91 .00
35.0 39.0 142.0

11

26.25

44.25

48.00

42.75

46.75

51.00

52.25 
42.50

47.00 

4 9 . 2 5 ’

40.25

47.25

43.00 

45.55

46.75

31.75

47.00

39.75

42.25

52.75

12

1.15
1.90

1.95

2.85 

2 . 0 0  

1.80

1.95 

1 .70 

1.45 

1.55

1.65"’

1.95

1.85 

1.60 

1 .80

1.95

1.95

1.95 

1.75 

1.90

13

70.5

8 1 .03

68 .04  

82 .79

81 .95  
69 .82  

65.24  

63 .46  

85 .12  

69.44 

67 .55  

82.65  

87 .85

81 .96  

79.78  

78 .80  

84 .69  

73 .90 

85 .07  

73 .82



1 2 3 4 5 6 7 8 8 9 10 11 12 13

143 MD-351 37.0 40.0 138.0 7.5 34.5 21.0 18.0 67.25 28.00 1.95 82 .83

144 M ix tu re 36.0 . 41.5 136.0 7 .0 37.5 14.5 13.5 87.75 32.25 1.70 77 .15

14.5 NG 268 ’ - 3 1 . o ’ 37.5 134.0 6.5 28.0 10.0 9 .0 111.75 46.00 1 .,90 77 .59

146 No 4354 31.5 35.5 140.0 6.5 31.0 9 .5 10.0 142.00 42.50 2 .90 84 .45

147 P 331 32.5 38.5 134.0 6.5 35.0 9 .5 9 .5 130.25 47.75 2.85 81 .92

- 148 IC 22956 38.0 40.5 132.0 6.0 26.5 8.0 6.0 62.75 29.75 1.95 85 .57

149 PB 71-17 37.0 41 .0 134.0 6.5 36.0 11.5 10.5 125.25 56.75 .1.95 80.81

150 IC 22945 - 35 .0 36.0 144.0 7.0 48.5 11.5 11.0 110.75 42.25 1.90 73 .28

151 R -7 -4 -5 24.5 32.5 136.0 7 .0 40.5 9 .0 9 .0 94.00 37.75 1.70 75.93

,152 . , -R-7 -4-9-  =. 28.. 0=.. 32 . 5 - : - 1 34.:..0-=-.5r. - - 6.JL , .3 0 , ;0 ... . ,10,5.... , _ 8 . 5  .. 72 ,00 , . .34, 25....' .1,9,5.. .....8.6,  0,0

153 R-7-4 -10 37.5 43.0 132.0 7.0 38.5 8 .0 7 .5 71.00 29.25 1.75 60.55

154 R -7 -24 -4 37 .0 40.0 142.0 6.5 25.5 13.0 11.5 96.25 44.25 1.80 73 .44

155 R -7 -24 -7 30.0 34.5 142.0 6.5 35.5 10.0 9 .0 92 .00 41.25 1.85 84 .16

156 R-7 -2 4 -8 33.5 35.5 136.0 6 .0 31.0 10.5 9 .0 111.00 45.50 1.95 66.51

157 R -7 -47 -2 34.5 3 9 .0 - 136.0 7 .0 29.5 12.0 11.0 107.75 53.00 1.90 74 .88

158 R -7 -4 7 -3 34.0 38.0 138.0 6 .0 34.5 10.5 10.0 130.00 47.50 1.70 66 .53

159 Sou the rn  c r o s s 37.0 41.0 107.0 6.5 61.0 30.5 , 25.5 139.00 43.75 2 .85 80 .14

160 Rosado 27.5 30.5 105.0 6.0 40.5 6.5 ' 6 .0 68.00 32.75 2 .00 84 .54

161 RCM 525 37.0 41.0 105.0 6.0 38.0 7 .5 6 .5 111'. 25 52.00 1.95 82 .43



1 2 3 4 5 6 7 8 9 10 11 12 13

162 San 92 '3 5 . 0 39.0 144.0 6.5 40.5 12.0 11.0 69.25 31.25 , 1.85 81.88
163 NCAC 17840 37.5 41.5 136.0 7 .0 50 .5 5 .5 5 .0 98.75 42.00 1.90 84 .26
164 NCAC 17287 34.0 40.00 130.0 6.5 35 .5  . 12.0 11.5 163 .00 52.75 1.70 71.99

165 4518 31.5 36.5 144.0 5 .5 29.5 12.5 10.5 125.25 48.75 1.55 72.80

166 F l o r i g i a n t 31.0 39.0 128.0 6.0 40.5 15.5 14.5 99.75 44.25 1.95 81.90

167 Mwitunde 37.5 40.0 134.0 6 .5 45.0 10.0 10.0 95.50 40.75 1.85 84.81

168 E a r l y  runner 36.5 41.0 107.0 7 .0  • 42.5 12.5 11.5 84 .00  ■ 39.00 2 .00 87 .43

169 Spanhoma 37.0 40.0 111.0 6.0 35.5 4 .5 3.5 79 .00 34.25 1.95 82 .27

170 A-5-46 35.0 39.0 105.0 8 .0 78.5 17.5 16.5 88.75 §2h  75 1.95 83 .03
171 C-1 2 -P -2 8 34.5 39.5 ' 142.0 7 .5 66.5 19.0 17.0 58 .00 23.00 1.95 81 .87

4-7-2 - — No- 1022- - -36v5 “  = --'40 75 ---142.-0 - 6V0’"—- 36t5 " - 3.5' - '-2V5- -1 '125y00'“ '4’2 .''00~"“T.90" -70“  7 9

173 No 2402-1 37.5 39.0 142.0 6.5 43.0 12.5 10.5 142.75 53.00 2.95 85 .27

174 AH 7787 31.5 37.5 136.0 7 .0 42 .5 7 .0 5 .0 109.00 41.25 1.85 79 .25
175 F l o r i s p a n 33.0 38.0 134.0 7 .5 57.5 ■28 .0 24.5 97.00 40.75 1.70 82.49
176' F 1-5-1 28.0 34.0 105.0 7 .0 32.0 8 .5 5 .5 73.75 40.75 2.00 71.45
177 GO 133 31.5 36.5 107.0 7 .0 26 .5 12.0 9 .5 76.75 39.25 1.85 68.61

178 GS 29 29.5 35.5 101.0 6.5 35.5 17.0 14.5 111.25 46.75 1.85 82 .45
179 20- 1-2 38.0 42 .5 . 107.0 6.0 . 27 .5 5 .5 5 .0 123.00 44.00 • 2 .00 73 .68
180 AH-8 I 6 34.5 39.0 105.0 7 .5 45.5 13.0 11.5 93 .50 34.00 1.70 61.47

181 AH 7846 31.5 36.5 103.0 7 .0 35 .5 8 .5 7 .0 94 .'25 43.00 1.50 75 .32



I 2 3 4 5 6 7 8 9 10 11 12 13

182 AH 8318 38.0 42.5 113.0 7.5 52.5 11.5 11.0 70.25 31.50 2 .00 68 .36

183 AH 62 37.5 41.5 146.0 7 .0 42.0 7 .5 6 .0 105.00 45.50 2.00 84 .68

184 HC 234 27.5 32.5 105.0 ,6 .0 25.0 8 .0 7 .0 111.25 47.75 1.55 77 .92

185 NCAC 10477-B 35.5 38.5 140.0 6.0 33.0 11.0 10.5 163.50 64.00 1.80 77.97

186 NC 17-S 31.0 35.5 142.0 6.5 32.0 7 .0 5 .5 123.50 41.75 2.95 86 .63

187 Span Cross 36.0 39.0 105.0 7 .0 50.5 4.5 4.0 107.75 41.75 1.95 81 .39

188 NCAC 434 36.0 38.5 107.0 6.5 30.0 11.0 10.0 73.25 31.25' 1.95 81 .50

189 B-27 36.0 40.5 132.0 7 .0 51 .0 8.5 9 .0 101.00 45.25 1.90 79 .10

190 Loca l  s p r e a d i n g 37.5 38.5 132.0 8 .0 67.0 9 .0 8.5 134.00 53.00 1.70 65 .36

191 43 G 44 37.5 42.5 140.0 8 .0 42.5 8 .0 6 .5 105.00 47.75 1.85 82.30

192 R a b a t  N o .3 30.5 35.5 105.0 7.5 30.5 12.5 12.0 95.25 41.75 1.60 7-9.56

-193 WCG 166 B 39.0 43.5 109.0 6.5 26 .0 5 .0 4 .0 137.75 42.00 2 .95 86 .54

194 NCAC-17615 36.5 39.5 138.0 6.0 31.0 8 .0 7 .5 74.50 32.75 2 .00 84.45

195 NCAC-17649 37.5 40 .0 142.0 7 .0 41.0 11.0 10.5 100.00 44.50 1.85 65 .33

196 Sam Col 303 28.5 31.5 128.0 8 .0 51 .0 19.0 18.0 96.75 38.00 1.85 74 .47  _

197 Bam bey 487 37.5 40.5 138.0 8 .0 44 .0 13.0 12.0 149.75 48.50 1.90 66.77

198 Mwitunde N ahcigwea 34.5 39.0 136.0 7 .0 29 .5 6 .5 5 .5 111.00 51.75 2 .00 69 .83

199 Sam Col 86 31.0 36.5 103.0 7 .0 44.0 6.5 6 .0 72 .00 34.25 1.70 86 .00

200 V i rg in i a  bunch l a rg e 38.5 43.5 140.0 7 .0 30.5 11.0 10.0 95.25 42.00 1.95 83 .68

201 J a p a n e s e 37.0 41.5 132.0 6.0 22.0 17.0 15.0 87.50 42.25 1.80 82 .34



1 2 3 4 5 6 7 8 9 10 i j -V 12 13

202 Sam Col 217 32.0 34.5 136.0 7 .5 53.5 9.5 7 .5 113.00 53.75 2.00 79.22

203 Sam Col 232 37.0 38.5 138.0 6.0 27.5 ‘ 13.0 12,.5 136.00 63.75 1.90 76.81

204 NCAC 17659 34.5 37.5; 136.0 7.5 50.0 14.5 13.5 86.00 44.25 1.75 83 .74

205 NCAC 17562 36.5 39.0 142.0 7 .0 52.5 12.0 11.0 63.00 28.25 1.75 .81 .02

206 NCAC 17705 .36.5 - 38.0 136.0 6.0 30.5 10.5 8 .5 101.25 52 .50 1.95 86.15

207 2/1 36.5 38.5 134.0 6 .5 41.5 9 .5 7 .0 113.00 44.25 1.95 71 .54

208 NCAC 17606 36.5 39 .0 136.0 6.0 32 .0 4 .5 3 .5 85.25 46.00 1.80 85 .28

209 295/63 38 .5 32.5 107.0 7 .0 53.0 7 .0 . 5 .5 113.00 39.25 2.95 '81 .41

210 308/75 29 .0 31.5 134.0 6.0 43.0 14.0 13.0 112.00 42.25 1.90 66.06

211 311/63 32.5 34.5 105.0 6.0 41 .5 8 .0 5 .5 122.25 44.25 1.70 59 .03

212" "404/64 ” " 3 6 .0 " ' ‘ 1 0  . T  " TO 3 7 0 '^ " O '  ' 45 .5 " 1 4 .0 ' 12.5  ‘ "104r. 25 - 39- 25- =  -=-T- 90 ..77'. 88 "

213 L. V -  5 35.5 39 .0 130.0 6 .0 32.0 5 .5 4 .0 146.75 56 .25 1.95 55 .96

214 R .C .M .  582 31.0 36.0 101.0 7 .5 91.5 14.5 13.5 69.25 27 .25 2 .00 73.91

215 P e r d e n i y a 28.0 32.0 101.0 7 .0 28.5 13.0 12.5 72 .75 48.25 1.15 71.73

216 M 1075-74(2) 37.5 42.5 144.0 7.5 33.5 18.0 15.3 136.00 64.75 2.00 80.37

217 M-6-76 M 37.5 43 .0 130.0 6.5 24.0 18.5 17.0 93 .00 45.25 1.90 81 .18

218 M a r a b h a  Runner 37.0 41.5 134.0 6 .0 45.5 3.5 ■2.0 75.75 35.50 1.90 77 .82

219 V a r i e t y  68 32.0 37.5 132.0 8 .0 78.0 -39.0 37.0 102.75 46:75 1.90 72 .16

220 NCAC 17644 35 .0 38.0 142.0 7.0 29.0 8.5 6.5 107.00 47.00 1.90 80 .48

221 NCAC 17690 36.0 39.0 136.0 6.5 37.0 10.0 8.5 71 .75 39.25 1.95 70.31



I ■ 2 3 . 4 5 ' 6 7 8 9 10 11 12 13

222 NCAC 17754 36.5 3 9 . 5 134.0 7 .0 42 .5 17.5 14,5 84.75 40.50 1.75 74.10

223 M-145-75-5 37.0 41.5 138.0 7 .0 56.5 11.5 9 .0 111.75 42.25 1.80 74 .54

224 Hung-Mein Chao 36.5 40 .0 105.5 6 .0 34.0 6 .5 4 .0 142.00 62.00 1.75 85.20

225 VRR 352 30.5 35.5 101.0 7 .5 41.0 17.5 15.0 63.75 33.00 1.95 85 .17

226 VRR 365 33.0 37.0 . ! 0 3 .0 8 .0 39.0 15.5 14.0 78 .50 42.75 1.80 82.72

227 Cord  Willow 35.5 38.0 132.0 7 .5 • 52.5 14.0 12.5 141.75 60.75 1.95 75 .26

228 NCAC 17718 36.5 40 .5 138.0 7 .5 56 .5 19.5 16.0 68.25 41.75 2.00 62.47
229 U .F .  71513 30.5 32.5 109.0 7 .0 40.0 8 .0 7 .0 71 .75 44.00 1.95 69.24

230 F - l - 1 7 36.0 38 .0 132.0 6.0 23.5 5 .5 5 .0 131.00 54.25 1.90 74.71

'231 NCAC-17780 35.0 38.5 136.0 6.0 24.0 13.5 12.0 134.00 53.00 , 1 . 7 0 65 .36

232 = ' NCAC-17864 ■■="  '29. 0 -  ' •v'3TV5'7" i 2 6 . 0  : ...... 6-;0 - ... 21;o - “ = 6’. 5 ■5 : 0 ' ■■ 63 .00 J 27.00 •• 1 . 7 5 ' •76:81

233 Magale-1 36.0 39.5 109.0 8 .0 81 .5 20 .5 19.0 90.00 43.00 1.95 82 .68

234 , NCAC-17591 35.5 38 .5 142 .0 6.5 23 .5 11.5 10.5 104.25 39.25 1.90 77 .88

235 AM-2 .34.0 38.0 142.0 6.5 30.0 12.0 10.0 73.00 44.25 1.85 88.72

236 Luwingu 35.5 37.5 136.0 7 .0 54.5 7 .5 7 . 0 111.00 49.25 1.15 82 .82

237 NCAC 403 28 .5 34.0 105.0 6.5 45.0 13.0 9 .5 111.25 47.75 1.55 77 .92

238 NC 10468 30.5 32.5 142.0 8 .0 54.0 13.0 11.0 111.25 52.00 1.95 82 .43

23.9 NC 10452 30.5 33.5 134.0 7 .5 44.0 6.5 5 .5 151.25 85.00 1.80 70 .52

240 NC 90854 34 .0 35.5' 130.0 7 .0 50 .0 18.0 17.0 128.75 54.75 2 .00 71 .59

241 NC 7497 38 .0 41 .5 138.0 7 .0 36.5 9 .0 8 .5 153.75 62.75 1.90 81 .75



1 2 3 4 5 6 7 8 9 10 11 12 13

242 NC 9085-S 30.5 33.5 132.0 7.0 31.5 10.0 9 .0 157.5 45.00 1.90 79.05

243 NC 6720 37.0 42.5 138.0 7 .5 60.5 11.5 10.0 111.00 61.00 2 .00 87 .78

244 RG 363 34.5 39.0 134.0 7.5 54 .5 10.0 9 .5 167.25 64.00 1.70 81 .43

245 ZM-837 36.5 38.5 132.0 7 .0 34.5 11.5 11.0 122.5 49.25 1.90 77 .88

246 58-41 35.5 39.5 140.0 8 .0 86 .5 21.5 18.5 70.25 31.75 1.80 73.61

247 75-74 . 30.0 34.5 103.0 7 .0 24 .0 15.5 13.5 141.25 58 .25 2.00 71.99

248 59-348 37.0 39.5 140.0 8 .0 63.5 22.5 20 .5 98.75 43 .00 2 .00 64 .46

249 75-51 30.5 33.5 128.0 7 .0 36.5 8 .0 7 .5 144.25 49.00 2 .95 74.65

250 63-106 30.5 35.5 130.0 6.5 56 .0 10.0 6.5 101.00 46.75 1.80 81 .59

251 PR 5290 30.0 32.5 126.0 6.5 40 .5 15.5 14.5 48.50 42.25 1.10 85 .54

252 " . VRR 546 35.5 38.5 140.0 ■ 8 .0 .... ’ 74 .0 32.0 ” 28 .0 ' 125 > 5 54.00 1.90 ' 68 .01

253 VRR 766 34.5 37.5 136.0 7 .5 31.0 14.5 11.5 96.25 38.75 1.90 68.72

2.54 DSA 200 28 .5 32.5 106.0 6.5 48.5 12.0 11.0 100.00 43.75 1.95 65.82

255 G 397-1 36.5 40.5 107.0 6 .0 36.5 5 .5 4 .0 93 .50 42.00 2 .00 78 .06

256 In d o n e s ia -2 36 .0 -40.5 111.0 6 .0 49 .5 9 .5 8 .5 130.25 38.75 2.95 91 .87

257 TMV 2 28.0 29.5 114.0 7 .5 76 .5 23.5 2 5 .0 92.00 48.50 1.85 74 .83
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ABSTRACT
|!
i:

The  r e s e a r c h  p r o j e c t  "Genetic r e s o u r c e  ev a lu a t io n  of g round­

nut  A r a c h i s  h ypogaea  L . )  fo r  r e s i s t a n c e  to  t i k k a  le a f  s p o t  was 

c a r r i e d  out  a t  t h e  Col lege  of ;j H o r t i c u l t u r e ,  K e ra la  A g r ic u l tu r a l  

U n i v e r s i t y ,  V e l l a n ik k a r a ,  d u r in g  jj 1988-89. Two h u n d r e d  and f i f t y
t 'i.

s ix  g roundnut  geno types  a v a i l a b l e  in t h e  D epar tm en t  of A g r ic u l t -
E

u ra l  Botany w e re  made  use  of  f o r  t h e  s t u d y .  A s u s c e p t i b l e  v a r i e t y  

-  TMV 2 -  was  used  as c o n t ro l .  A f i e l d  s c r e e n in g  s tudy  was

conduc ted w i th  t h e  257 geno types  du r ing  du ly  -  November 1988,

in a ran d o m ised  b lock  d es ig n  with;  two r e p l i c a t i o n s .
>

D is e a s e  r a t in g  was done ;fw i th  t h e  a id  of a d ia g ra m m a t ic

c h a r t  and t h e  groundnut a cc ess ions  w e re  g rouped  in to  d i f f e r e n t
i;

ca t e g o r ie s  such  as  immune,  h ig h ly  r e s i s t a n t ,  r e s i s t a n t ,  m o d e ra te ly  

r e s i s t a n t ,  m o d e ra t e l y  s u s c e p t i b l e , :  s u s c e p t i b l e  and h ig h l y  s u s c e p t -
if

i b l e ,  b a s ed  on th e  p e r c e n ta g e  of; in fec t ion  on l e a v e s .  Out of th e  

257 g e no types  used fo r  s c reen ing  s t u d i e s ,  fou r  geno types  w e re

m o d e ra te ly  s u s c e p t i b l e ,  197 s u s c e p t i b l e  and 56 h i g h l y  s u s c e p t i b l e  

to t i k k a  lea f  s p o t .  None of t h e  v a r i e t i e s  was immune,  h ig h l y

r e s i s t a n t  or  m o d e ra t e l y  r e s i s t a n t .

• 1 
From th e  257 t y p e s  of g roundnut,  tw en ty  f i v e  t y p e s  w i th

low d i s e a s e  i n t e n s i ty  in f i e l d  c o n d i t i o n s ,  combined  w i th

h i g h / m o d e r a t e  y i e l d  w e re  s e l e c t e d  fo r  a g la s s  house  sc reen in g

w h e r e  a r t i f i c i a l  in ocu la t ion  of t h e  d i s e a s e  was done,  and th e



t d as in the f ie ld  screening stu d y . . 
d isease  intensity was estrma e ^  ^  ^  ^  „

All the twenty f iv e  genotype intensity was shown

by th e  genotype  C f i e l d
rvf t h e  geno types  in 

COTSid e r l n g  t h e  p e r f—  of ^  ^

sc reen ing  and g la ss  hou s t a b l e  and l e s s  d i s e a s e
. to be h av in g  c o m p a r a t i v e ly

was found to °e
along w i th  m o d e ra te  y i e l d ,  

in t e n s i ty  along acceSSlons
. - b i H t v  among t h e

Sign ificantly  hi6h var l le ld  studied.
.1 the eleven components 7

~  ° bSerVed. f 0 r h i  significant correiation w ith  pod numher per
Disease i n t e n s i t y  k e r n e l  w e ig h t .

uu ~ inn Dod w e ig h t  ana 
p la n t ,  s h e l l i n g  p e r c e n ta g  ,


