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1 INTRODUCTION

C h i l l i  o r  r e d  p e p p e r  is a n  i m p o r t a n t  v e g e t a b l e  c u m  s p  c e  c r o p  g r o w n  

t h r o u g h o u t  I n d i a  f o r  d o m e s t i c  a s  w e l l  a s  e x p o r t  m a r k e t s  T h e y  a r e  c o n s u m e d  

in  g r e e n  r e d  a s  w e l l  a s  n  s u n  d r  e d  c o n d i t i o n s  I t  is  u n  q u e  a m o n g  s p  c e  

c r o p s  b e i n g  a  n a t u r a l  s o u r c e  o f  c a p s a i c i n  t h e  p u n g e n t  p r  n c  p i e  n c h i l l  a n d  

c o l o u r

C a p s a  c m  is a n  e f f e c t i v e  c o u n t e r  r r i t a n t  a n d  h e n c e  c h  II e x t r a c t s  a r e  

u s e d  n  p h a r m a c e u t  c a l  a n d  c o s m e t i c  p r e p a r a t  o n s  S i n c e  m a n y  c o u n t r i e s  

i n c l u d i n g  I n d i a  a r e  a p p l y i n g  m o r e  a n d  m o r e  r e s t r i c t i o n  o n  t h e  u s e  o f  a r t  f  c  al 

c o l o u r s  c h i l l i  c o l o u r  m a y  h a v e  a  g o o d  d e m a n d  a s  a  s i  b s t  t u t e  n f o o d  

i n d u s t r y  A l s o  o l e o r e s  n o b t a  n e d  b y  s o l v e n t  e x t r a c t  o n  f i n d  a p p l  c a t  o n  n 

f o o d  p h a r m a c e u t  c a l  a n d  c o s m e t  c  i n d u s t r  e s  T h e  g r e e n  c h  11 f r u  t s  a r e  

v a l u a b l e  o n  a c c o  in t  o f  t h e  r r c h n e s s  in  a s c o r b  c  a c i d

C h i l l i  b e l o n g s  t o  t h e  f a m i l y  S o l a n a c e a e  a n d  c o m e s  u n d e r  t h e  g e n u s  

Capsicum  R e c o g n i z i n g  t h e  e x t e n t  o f  v a r i a b i l i t y  m o d e r n  t a x o n o m  s t s  h a v e  

c o n s o l  d a t e d  t h e  c u l t  v a t e d  Capsicum  i n t o  t h e  f o l l o w  n g  f  v e  s p e c  e s  

Capsicum annuum C frutescens C chinense C baccatum  a n d  C  pubc cen

M o s t  o f  t h e  c h  11 e s  a v a  l a b l e  n t h e  m a r k e t  b e l o n g  to  C  annuum  w h  c h  

s  t h e  m o s t  w  d e l y  c u l t  v a t e d  s p e c i e s  T h e  p r e s e n t  b r e e d i n g  w o r k s  n  c h i l l i  is  

m a i n l y  c o n c e n t r a t e d  o n  t h e  u t i l i z a t i o n  o f  a  r e l a t i v e l y  n a r r o w  g e n e  b a s e  w i t h i n  

t h e  v a r i o u s  c u l t i v a r  g r o u p s  e v e n t h o u g h  a  w i d e  g e n e t  c  d i v e r s i t y  e x  s t s  b o t h  

i n t r a s p e c i f i c a l l y  a n d  i n t e r s p e c i f i c a l l y  T o  e v o l v e  v a r i e t i e s  s u  t e d  f o r  s p e c  f c  

p u r p o s e  w i d e n  n g  o f  g e n e t  c  b a s e  is  n e v i t a b l e
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C chmense o n e  o f  t h e  s p e c i e s  g r o w n  in  t h e  h o m e s t e a d s  o f  K e r a l a  c a n  

b e  u t i l i z e d  f o r  t h e  i m p r o v e m e n t  o f  t h e  p r e s e n t  d a y  c u l t i v a r s  o f  C annuum 

C h a r a c t e r i z e d  b y  i t s  t y p i c a l  f l a v o u r  a n d  a r o m a  t h e  s p e c i e s  i s  n o t e d  f o r  it s  

h i g h  o l e o r e s i n  c o n t e n t  a n d  p u n g e n c y  T h e  p l a n t  is  p e r e n n i a l  i n  h a b i t  a n d  

b e a r s  t w o  to  f  v e  f l o w e r s  p e r  n o d e  as  a g a i n s t  s o l i t a r y  b e a r i n g  i n  C  annuum 

c u l t  v a r s  M o r e o v e r  t h e  s p e c i e s  is  r e p o r t e d  to  b e  r e s i s t a n t  to  s e v e r a l  

p a t h o g e n s  i n c l u d i n g  Ralstoma solanacearum  a n d  t o m a t o  s p o t t e d  w i l t  v i r u s  

w h i c h  a t t a c k  C annuum i n  t h e  h u m i d  t r o p i c s

R e c e n t l y  t h i s  c r o p  i s  b e i n g  e x p o r t e d  to  M a l d i v e s  f r o m  

T h i r u v a n a n t h a p u r a m  a i r p o r t  w h e r e  i t  h a s  g o t  m u c h  d e m a n d  b e c a u s e  o f  i t s  

f l a v o u r  I t  is k n o w n  t h a t  t h i s  h o t  c h i l l i  is  b e i n g  l a r g e l y  u s e d  f o r  t h e  

p r e p a r a t i o n  o f  t u n a  f i s h  w h i c h  is  o n e  o f  t h e  m o s t  f a v o u r i t e  d i s h e s  o f  t h e  

p e o p l e  o f  M a l d i v e s

K e r a l a  is  b l e s s e d  w i t h  d i v e r s e  c l i m a t i c  a n d  s o i l  c o n d i t i o n s  w h i c h  h a v e  

h e l p e d  n t h e  d e v e l o p m e n t  o f  d i f f e r e n t  l a n d r a c e s  o f  C  chmense h a v i n g  a  w i d e  

r a n g e  o f  v a r i a b i l i t y  B u t  s o  f a r  t h e r e  is  n o  c o m m e r c i a l  v a r i e t y  a v a i l a b l e  in  

t h i s  s p e c  e s  in  I n d i a  A  c r i t i c a l  e s t i m a t e  o f  g e n e t  c  v a r i a b i l i t y  in  t h e  a v a i l a b l e  

g e r m p l a s m  is a  p r e  r e q u i s i t e  in  a  b r e e d i n g  p r o g r a m m e  f o r  e f f e c t i v e  s e l e c t i o n  

o f  s u p e r i o r  g e n o t y p e s  a n d  n o  s y s t e m a t i c  e f f o r t  h a s  b e e n  t a k e n  in  t h i s  s p e c i e s  

s o  f a r

T a k i n g  i n t o  c o n s i d e r a t i o n  o f  a l l  t h e s e  a s p e c t s  t h e  p r e s e n t  s t u d y  w a s  

u n d e r t a k e n  w  tl t h e  f o l l o w i n g  o b j e c t i v e s

1 T o  g e n e t i c a l l y  c a t a l o g u e  t h e  a v a i l a b l e  l a n d r a c e s  in  C chmense



3

2  T o  i d e n t  f y  s u p e r  o r  g e n o t y p e s  b a s e d  o n  y i e l d  q u a l i t y  a n d  p e s t  a n d  

d  s e a s e  r e s  s t a n c e

3 T o  e s t  m a t e  t h e  e x t e n t  o f  a v a  l a b l e  v a r  a b i l  t y  f o r  m p o r t a n t  cl  a r a c t e r s  

n  C chtncn e

4 T o  s t u d y  t h e  e x t e n t  o f  g e n e t i c  d i v e r g e n c e  a m o n g  t h e  l a n d r a c e s  a n d  to  

g r o u p  t h e m  i n t o  c l u s t e r s  b a s e d  o n  g e n e t i c  d i s t a n c e

5 T o  e s t  m a t e  t h e  r o l e  o f  g e n e t i c  c o n t r i b u t i o n  in  t h e  e x p r e s s i o n  o f  e a c h  

c h a r a c t e r  a n d

6 T o  m e a s u r e  t h e  d e g r e e  a n d  p a t t e r n  o f  a s s o c i a t  o n  b e t w e e n  th e  

c h a r a c t e r s
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2 REVIEW OF LITERATURE

Capsicum chmcn c a n  e c o n o m  c a l l y  m p o r t a n t  s p e c  e s  o f  v e g e t a b l e  

c h  III o r  g  n a t e d  n t h e  N e w  W o r l d  ( S m  th  a n d  H e i s e r  1 9 5 7 )  T h e  s p e c  e s  

w h i c h  s n o t e d  f o r  t s  b  e n n  a l  o r  p e r e n n  a l  h a b i t  a n d  f o r  t h e  h  g h l y  p u n g e n t  

d e e p  r e d  c o l o u r e d  f r u  t s  a r e  g r o w n  n t h e  w e s t e r n  h e m i s p h e r e  t r o p  c a l  S o u t h  

A m e r i c a  C a r r  b b e a n  a n d  S o  i th  C e n t r a l  A m e r  c a  ( L o e w e n f e l d  a n d  B a c k  

1 9 8 5 )  S c o t c h  B o n n e t  a n d  H a b a n e r o  p e p p e r s  t h e  h i g h l y  p u n g e n t  c u l t i v a r  

c l a s s e s  o f  t h  s  c r o p  a r e  e x t r e m e l y  p o p u l a r  in t h e  U n  t e d  S t a t e s  ( F e r y  a n d  

T h e s  1 9 9 7 )

E v e n t h o u g h  c o n s  d e r a b l e  e f f o r t s  h a v e  b e e n  m a d e  f o r  t h e  i p  o v e m e  t 

o f  C annrn m t h e  r ch  d v e r s  t y  n C  ch nen c h a s  n o t  r e c e  v e d  m  c h  a t t e n t  o n

T h e  a v a  l a b l e  1 t e r a t u r e  o n  t h e  v a r  a b i l  t y  in  Capy ci m s p p  a r e  

r e v i e w e d  u n d e r  t h e  f o l l o w  n g  s u b h e a d s

2 1 G e n e t  c  c a t a l o g  i n g

2  2  V a r  a b  1 ty

2 3 H e r  t a b  1 t y  a n d  g e n e t  c  a d v a n c e

2  4  C o r r e l a t i o n  s t u d  e s

2  5 P a t h  c o e f f i c i e n t  a n a l y s  s

2  6 S e l e c t i o n  n d e x

2 7  G e n e t  c  d i v e r g e n c e

2 8 C h e m  c a l  c o n s t  t e n t s

2 9 R e a c t  o n  to  v a r d s  n o s a  c  d s e a s e



2  1 G e n e t i c  c a t a l o g u i n g

T h e  g e n u s  Cap cum p o s s e s s  a  w i d e  v a r  a t i o n  n s e v e r a l  m o r p h o l o g i c a l  

c h a r a c t e r s  ( M u r t h y  a n d  B a v a j e e  1 9 8 2 )

O r t  z  a n d  d e  la f l o r  (1 9 9 0 )  e v a l u a t e d  f  v e  c u l t iv a te d  s p e c  e s  o f  Cap cu n a n d  

d e n t i f l e d  t h e  p r in c ip a l  c h a r a c t e r s  d f f e r e n t  a t ng  t h e m  S i n l a r l y  P r a d e e p k  n a r  

( 1 9 9 0 )  g r o t  p e d  t h e  a c c e s s i o n s  u n d e r  C  ch nense n t o  t h r e e  m o r p h o l o g  c a l l y  

d s t  n e t  g r o u p s  b a s e d  o n  c o r o l l a  c o l o u r  a n d  c a l y x  a n n u l a r  c o n s t r i c t  o n

I n d  r a  ( 1 9 9 4 )  s u b j e c t e d  e g h t y  t w o  c h  111 g e n o t y p e s  t o  m o d e r n  

t a x o n o m  c  t r e a t m e n t s  a s  s u g g e s t e d  b y  I B P G R  a n d  a s s  g n e d  t h e m  n t o  f o u r  

Caps cum  s p e c  e s  n a m e l y  C  annuum C f n  (e ccn C ch ncn c a n d  C  

baccaii n

In  C  frulescens  h g h  v a r  a b i l i t y  f o r  m o r p h o l o g  c a l  c h a r a c t e r s  w a s  

o b s e r v e d  b y  S h e e l a  ( 1 9 9 8 )

B a s e d  o n  p l a n t  g r o w t h  h a b  t f l o w e r  a n d  f r u i t  c h a r a c t e r s  S i  n 1 a n d  

A h m a d  ( 1 9 9 8 )  c l a s s  f  e d  1 6 0  a c c e s s i o n s  o f  c h i l l  {Caps cum s p p )  n t o  f o u r  

c u l t i v a t e d  s p e c  e s

A  w  d e  r a n g e  o f  v a r  a t  o n  h a s  b e e n  r e p o r t e d  f o r  v a r  o u s  q u a l  t a t  v e  a n d

q u a n t  t a t  v e  c h a r a c t e r s  n c h  11 ( V e r m a  et al 1 9 9 8  a n d  F a t  m a  1 9 9 9 )

T w e n t y  e g h t  a c c e s s  o n s  o f  C  ch nense w e r e  c a t a l o g u e d  f o r  m o r p h o l o g  c a l  

c h a r a c t e r s  u s i n g  t h e  I B P G R  d e s c r  p t o r  I s t  f o r  Capsicum  ( C h e r  a n  2 0 0 0 )

2 2 Variability

G e n e t i c  v a r  a b  1 t y  n t h e  b a s e  p o p u l a t i o n  s  a  p r e  r e q u  s te  f o r

e f f e c t  v e  c r o p  i m p r o v e m e n t  C o n s  d e r a b l e  v a r  a t  o n  f o r  s e v e r a l  c h a r a c t e r s  n
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c h i l l i  w a s  r e p o r t e d  b y  H i r e m a t h  a n d  M a t h a p a t i  ( 1 9 7 7 )  G o p a l a k r i s h n a n  et al 

( 1 9 8 7 )  K u m a r  et al ( 1 9 9 3 )  a n d  C h e n a n  ( 2 0 0 0 )

2  2  1 M o r p h o l o g i c a l  c h a r a c t e r s

H i g h  v a l u e s  f o r  p h e n o t y p  c  a n d  g e n o t y p i c  v a r i a n c e s  w e r e  o b s e r v e d  f o r  

p l a n t  h e i g h t  b y  A r y a  a n d  S a n  ( 1 9 7 7 )  R a m a l m g a m  a n d  M u r u g a r a j e n d r a n  

( 1 9 7 7 )  a n d  G o p a l a k r  s h n a n  et al ( 1 9 8 7 )  A h m e d  et al ( 1 9 9 0 )  a n d  S a h o o  et al 

( 1 9 9 0 )  r e v e a l e d  a  l o w  r a n g e  o f  v a r  a t i o n  n p l a n t  h e  g h t  In C  ch nen e 

C h e r i a n  ( 2 0 0 0 )  o b t a  n e d  a p h e n o t y p  c  a n d  g e n o t y p  c  c o e f f  c e n t s  o f  v a r  a t  on  

o f  14 68 a n d  1 j  10 p e r  c e n t  r e s p e c t  v e l y

In  C  annuum  R a m a l m g a m  a n d  M u r u g a r a j e n d r a n  ( 1 9 7 7 )  n o t  c e d  h i g h  

v a l u e s  o f  p h e n o t y p  c  a n d  g e n o t y p  c v a r  a n c e s  f o r  b r a n c h e s  p e r  p l a n t  w h e r e a s  

B a  et al ( 1 9 8 7 )  o b s e r v e d  lo w  v a lu e s  L o w  p h e n o t y p i c  a n d  g e n o t y p  c  v a r  a n c e s  

f o r  p r  m a r y  b r a n c h e s  p e r  p l a n t  w a s  r e p o r t e d  b y  S a h o o  et al ( 1 9 9 0 )  S m  la r ly  

V a r a l a k s h m  a n d  H a r  b a b  ( 1 9 9 1 )  o b t a i n e d  l o w  p h e n o t y p e  a n d  g e n o t y p e  

c o e f f i c i e n t s  o f  v a r i a t i o n  f o r  t h e  c h a r a c t e r

In  t h e  c a s e  o f  p l a n t  s p r e a d  h  g h  p h e n o t y p i c  a n d  g e n o t y p  c c o e f f i c  e n t s  

o f  v a r i a t i o n  w a s  o b s e r v e d  b y  V i j a y a l a k s h m i  et al ( 1 9 8 9 )  w h e r e a s  A h m e d  et al 

( 1 9 9 0 )  o b t a i n e d  l o w  v a l u e s  W  d e  r a n g e  o f  v a r  a t  o n  f o r  p l a n t  s p r e a d  w a s  

n o t i c e d  b y  S a h o o  et al ( 1 9 9 0 )

L o w  p h e n o t y p  c a n d  g e n o t y p  c c o e f f  c i e n t s  o f  v a r  a t i o n  w a s  r e p o r t e d  

f o r  d a y s  t o  f  r s t  f l o w e r  n g  ( A r y a  a n d  S a  n 1 9 7 7  V a r a l a k s h n  a n d  H a r  b a b u  

1991  C h e r i a n  2 0 0 0 )

P o l l e n  f e r t i l i t y  w a s  o b s e r v e d  to  h a v e  a  r a n g e  o f  95  6 9 6  0 p e r  c e n t  n

s w e e t  p e p p e r  ( C  a n n u m  L )  o n  t h e  d a y  o f  a n t h e s  s ( V i j a y  et al 1 9 7 9 )



P r a d e e p k u m a r  ( 1 9 9 0 )  o b t a i n e d  a  r a n g e  o f  3 7  2 4  p e r  c e n t  in C chacoense to  

9 4  1 1 p e r  c e n t  in C annuum

A r y a  a n d  S a m  ( 1 9 7 6 )  r e p o r t e d  a  m o d e r a t e  g e n o t y p e  c o e f f i c  e n t  o f  

v a r  a t i o n  f o r  d a y s  t o  m a t u r i t y  n C annuum A  h i g h  g e n e t i c  v a r i a t  o n  f o r  t h e  

c h a r a c t e r  w a s  o b s e r v e d  b y  K u m a r  et al ( 1 9 9 3 )  a n d  l o w  v a r  a t  o n  b y  C h e r  an  

(2000)

2  2  2  E c o n o m i c  c h a r a c t e r s  

2  2  2 1 F r u i t  a n d  f r u i t  y i e l d

A  w i d e  r a n g e  o f  v a r  a t  o n  n f r u i t  a n d  f r i  t y  e ld  p e r  p l a n t  v a s  repo r te d  

by  A r y a  a n d  S a n  ( 1 9 7 7 )  H r e m a th  a n d  M a th a p a t  (1 9 7 7 )  R a n a l n toa n  a n d  

M u r u g a r a j e n d r a n  ( 1 9 7 7 )  G o p a l a k r  s h n a n  et al ( 1 9 8 5 )  A h m e d  et al ( 1 9 9 0 )  

S a h o o  et al ( 1 9 9 0 )  a n d  K a t a r a ( 1 9 9 7 )

H i g h  p h e n o t y p  c  a n d  g e n o t y p i c  c o e f f i c i e n t s  o f  v a r i a t i o n  w a s  o b s e r v e d  

b y  S n g h  a n d  B r a r  ( 1 9 7 9 )  R a j p u t  et al ( 1 9 8 1 )  N a i r  et al ( 1 9 8 4 )  J a b e e n  et al 

( 1 9 9 9 ) a n d  C h e r  a n  ( 2 0 0 0 )

In  C  frutescens  S h e e l a  ( 1 9 9 8 )  o b t a i n e d  h i g h  g e n o t y p i c  c o e f f c i e n t  o f  

v a r i a t i o n  f o r  f ru  t  y i e l d

2  2  2  2  F r u i t  c h a r a c t e r s

L o w  p h e n o t y p i c  a n d  g e n o t y p i c  c o e f f i c i e n t s  o f  v a r i a t i o n  w a s  o b s e r v e d  

f o r  f r u  t  l e n g t h  f r u i t  g  r th  a n d  f r u  t  w e i g h t  b y  V i j a y a l a k s h m i  et al ( 1 9 8 9 )  

w h e r e a s  S h e e l a  ( 1 9 9 8 )  D a s  a n d  C h o u d h a r y  ( 1 9 9 9 b )  F a t  m a  ( 1 9 9 9 )  a n d  

S r e e l a t h a k u m a r y  ( 2 0 0 0 )  r e p o r t e d  h i g h  v a l u e s



R a j p u t  et al ( 1 9 8 1 )  a n d  N a  r  et al ( 1 9 8 4 )  o b s e r v e d  h g h  g e n o t y p i c  

c o e f f i c  e n t s  o f  v a r  a t  o n  n f r u  t  w e  g h t  In  t h e  c a s e  o f  f r u i t  g  r th  a  n a r r o w  

g e n e t  c  v a r i a b  l i ty  w a s  r e p o r t e d  b y  G o p a l a k r i s h n a n  el al ( 1 9 8 7 )  a n d  M u n s h  

a n d  B e h e r a  (2000)

P e d  c e l  l e n g t h  e x h  b  t e d  a l o w  r a n g e  o f  v a r  a b  1 ty  n C  n 

( C h o u d h a r y  et al 1 9 8 5 )  O n  th e  o t h e r  h a n d  R a n  ( 1 9 9 6 a )  o b s e r v e d  c o n s  d e r a b l e  

v a r i a t i o n  f o r  t h e  c h a r a c t e r  In  C  chmense a  p e d  c e l  l e n g t h  r a n g e  o f  1 35  to  

4  2 d  c m  w  th  2 d  93  a n d  25  39  p e r  c e n t  o f  p h e n o t y p  c  a n d  g e n o t y p i c  c o e f f i c  e n t s  

o f  v a r i a t i o n  r e s p e c t  v e l y  w a s  r e p o r t e d  b y  C h e r i a n  ( 2 0 0 0 )

2  2  2  3  S e e d  c h a r a c t e r s

W  d e  v a r  a b  1 t y  n s e e d s  p e r  f r  l t w a s  o b s e r v e d  b y  A r y a  a n d  Sn  n 

( 1 9 7 6 )  V  j a y a l a k s h m  el al ( 1 9 8 9 )  V a r a l a k s h m i  a n d  H a r i b a b u  ( 1 9 9 1 )  a n d  

R a m  ( 1 9 9 6 b )

S a h o o  el al ( 1 9 9 0 )  r e p o r t e d  a  l o w  r a n g e  o f  v a r i a t  o n  in  100  s e e d  

w e i g h t  w h e r e a s  R a m  ( 1 9 9 6 b )  n o t i c e d  a f o u r  f o l d  v a r  a b i l i t y  n f r  it s e e d  

w e i g h t  R a m  et al ( 1 9 9 6 )  r e v e a l e d  h gh  g e n o t y p i c  c o e f f  c  e n t  o f  v a r  a t  o n  n 

100 s e e d  w e  g h t

2  3 H e r i t a b i h t y  a n d  g e n e t i c  a d v a n c e

E f f e c t  v e n e s s  o f  s e l e c t  o n  d e p e n d s  i p o n  t h e  h e r  t a b i l  ty  a n d  g e n e t  c 

a d v a n c e  o f  t h e  c h a r a c t e r  s t u d  ed

S n g h  a n d  S i n g h  ( 1 9 7 0 )  r e p o r t e d  l o w  v a l u e s  o f  h e r i t a b  1 t y  a n d  g e n e t  c 

a d v a n c e  f o r  m o s t  o f  t h e  t r a  t s  s t u d  e d  w h i l e  J a b e e n  et al ( 1 9 9 8 )  o b t a i n e d  

h g h  v a l u e s  f o r  s e v e r a l  c h a r a c t e r s



H i g h  h e r  t a b  1 t y  h a s  b e e n  r e p o r t e d  f o r  p l a n t  h e i g h t  in  C  annuun 

(S  n g h  a n d  B r a r  1 9 7 9  G h a i  a n d  T h a k u r  1 9 8 7 )  O n  t h e  o t h e r  h a n d  lo w  

h e r i t a b i l i t y  w a s  o b s e r v e d  b y  V i j a y a l a k s h m i  et al ( 1 9 8 9 )

In  C  annuu n b r a n c h e s  p e r  p l a n t  e x h i b  t e d  h  g h  h e r i t a b  I i ty  a n d  g e n e t  c  

a d v a n c e  ( R a m a l  n g a m  a n d  M u r u g a r a j e n d r a n  1 9 7 7  N a  r et al 1 9 8 4 )  L o w  

h e r i t a b  l i ty  a n d  g e n e t  c a d v a n c e  f o r  p r i m a r y  b r a n c h e s  p e r  p l a n t  w a s  r e p o r t e  1 

b y  R a n  et al ( 1 9 9 6 )

P l a n t  s p r e a d  w a s  r e p o r t e d  to  h a v e  l o w  h e r i t a b i l  t y  a n d  g e n e t i c  a d v a n c e  

b y  R a m a k u m a r  et al ( 1 9 8 1 )  w h i l e  V i j a y a l a k s h m i  et al ( 1 9 8 9 )  a n d  S a h o o  et al 

( 1 9 9 0 )  o b s e r v e d  h i g h  v a l u e s

N a  r et al ( 1 9 8 4 )  a n d  V j a y a l a k s h m i  et al ( 1 9 8 9 )  r e p o r te d  h gh  h e r  t a b i l  ty  

a n d  l o w  g e n e t  c  a d v a n c e  f o r  d a y s  to  f  r s t  f l o w e r  n g  w h  le m o d e r a t e  h e r  t a b  1 ty  

a l o n g  w  th  l o w  g e n e t i c  a d v a n c e  f o r  t h e  c h a r a c t e r  w a s  o b s e r v e d  b y  R a n i  et al 

( 1 9 9 6 )  S i n g h  a n d  S n g h  ( 1 9 9 8 )  r e p o r t e d  l o w  h e r i t a b  1 t y  f o r  d a y s  t o  f  r s t  

f l o w e r  n g

H i g h  h e r i t a b i l i t y  w a s  o b s e r v e d  f o r  d a y s  to  m a t u r i t y  in C  annuum  ( G h a i  

a n d  T h a k u r  1 9 8 7 )  V a l l e jo  a n d  C o s t a  ( 1 9 8 7 )  o b t a i n e d  a  n a r r o w  s e n s e  h e r  t a b  1 ty  

o f  4 7  p e r  c e n t  f o r  t h e  c h a r a c t e r  n C ch nense

F r u  t a n d  f r u  t y  e ld  p e r  p l a n t  w a s  r e p o r t e d  to  h a v e  h g h  h e r  t a b  I ty  

a n d  g e n e t  c  a d v a n c e  ( A r y a  a n d  S a n  1 9 7 7  R a j p u t  el al 1981 R a m a k u  n a r  

el al 1981  S a h o o  et al 1 9 9 0  a n d  K u m a r  et al 1 9 9 3 )  R a n i  et al ( 1 9 9 6 )  

o b t a i n e d  h e r i t a b i l  ty  e s t  m a t e s  o f  9 9  3 p e r  c e n t  f o r  f r u i t s  a n d  9 9  5 p e r  c e n t  fo r  

f r u  t  y  e ld  S m l a r  r e s  Its  w e r e  a l s o  r e p o r t e d  b y  D a s  a n d  C h o  dl ar> ( 1 9 9 6 b )  

a n d  J a b e e n  et al ( 1 9 9 9 )  n C  annuum a n d  C h e r i a n  ( 2 0 0 0 )  in C  chinen e
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S i n g h  a n d  B r a r  ( 1 9 7 9 )  a n d  G o p a l a k r i s h n a n  el al ( 1 9 8 5 )  n o t i c e d  

m o d e r a t e  h e r  t a b  I t y  f o r  f r u i t  y  e ld

H i g h  h e r t a b i h t y  a n d  g e n e t  c  a d v a n c e  f o r  s e v e r a l  f r u i t  c h a r a c t e r s  w a s  

r e p o r t e d  b y  S n g h  et al ( 1 9 9 4 )  P i t c h a i m u t h u  a n d  P a p p  a h  ( 1 9 9 5 )  B h a t t  a n d  

S h a h  ( 1 9 9 6 )  G h i l d  y a l  et al ( 1 9 9 6 )  a n d  C h e r i a n  ( 2 0 0 0 )

C h o u d h a r y  el al ( 1 9 8 5 )  r e v e a l e d  l o w  h e r i t a b i l  ty  a n d  g e n e t  c  a d v a n c e  

f o r  f r u i t  g i r t h  w h e r e a s  R a n i  et al ( 1 9 9 6 )  o b s e r v e d  t h e  s a m e  f o r  f r u  t l e n g t h  

M u n s h i  a n d  B e h e r a  ( 2 0 0 0 )  r e p o r t e d  m o d e r a t e  h e r i t a b  I i ty  a n d  h i g h  g e n e t i c  

a d v a n c e  f o r  f r u  t g  r th  a n d  f r u  t  w e  g h t

In  t h e  c a s e  o f  s e e d s  p e r  f r u i t  l o w  h e r i t a b i l  t y  c o u p l e d  w i t h  l o w  g e n e t  c

a d v a n c e  w a s  r e p o r t e d  b y  R a m a k u m a r  et al ( 1 9 8 1 )

S i n g h  a n d  S i n g h  ( 1 9 7 0 )  o b s e r v e d  l o w  h e r i t a b i l  ty  c o u p l e d  w  th  l o w  

g e n e t  c  a d v a n c e  f o r  1 0 0 0  s e e d  w e i g h t  w h e r e a s  M e h r a  ( 1 9 7 8 )  n o t i c e d  h gh  

h e r  t a b i l  ty  f o r  s e e d  w e  g h t  o f  2 5  p o d s

2  4 C o r r e l a t i o n  s t u d i e s

A  t h o r o u g h  k n o w l e d g e  o f  t h e  r e l a t  o n s h i p  b e t w e e n  y  e ld  a n d  ts  

c o m p o n e n t  c h a r a c t e r s  m a k e  c r o p  i m p r o v e m e n t  m o r e  e f f e c t  v e

P a w a d e  et al ( 1 9 9 5 )  r e p o r t e d  a  s t r o n g  p o s  t i v e  c o r r e l a t i o n  o f  f r u i t s  p e r

p l a n t  w i t h  y i e l d  S u n d a r a m  a n d  I r u l a p p a n  ( 1 9 9 8 )  c o n c l u d e d  t h a t  f r u  t s  p e r  

p l a n t  s  t h e  p r i m a r y  y  e l d  c o m p o n e n t  H  g h  p o s i t i v e  a s s o c i a t i o n  b e t w e e n  y i e l d  

a n d  f r u  t s  p e r  p l a n t  w a s  a l s o  o b s e r v e d  b y  D a s  a n d  C h o u d h a r y  ( 1 9 9 9 a )  A l  y u  

et al ( 2 0 0 0 )  a n d  C h e r  a n  ( 2 0 0 0 )

F l o w e r s  p r o d u c e d  w a s  f o u n d  to  h a v e  a h i g h  p o s i t i v e  c o r r e l a t i o n  w i t h  

y i e l d  ( S u t h a n t h i r a p a n d  a n  a n d  S i v a s u b r a m a n i a n  1 9 7 8 )  A  h g h  n e g a t  ve



c o r r e l a t i o n  w a s  o b s e r v e d  b e t w e e n  y i e ld  a n d  d a y s  to  f i r s t  f l o w e r  n g  ( W a r a d e  et al 

1 9 9 6  S r e e l a t h a k u m a r y  2 0 0 0 )

A r y a  a n d  S a i n  ( 1 9 7 6 )  f o u n d  a  n e g a t  v e  a s s o c i a t i o n  b e t w e e n  y i e l d  a n d

p l a n t  h e  g h t  w h e r e a s  a  p o s  t  v e  c o r r e l a t  o n  w a s  o b s e r v e d  b y  D e v  a n d

A r u m u g a m  ( 1 9 9 9 )  a n d  A l  y u  et al ( 2 0 0 0 )

R a m a k u m a r  et al ( 1 9 8 1 )  r e p o r t e d  a  s t r o n g  c o r r e l a t  o n  b e t w e e n  p l a n t

h e i g h t  a n d  p l a n t  s p r e a d  In  C  annuum b r a n c h e s  a n d  p l a n t  s p r e a d  w e r e

p o s i t i v e l y  c o r r e l a t e d  w  th  y i e l d  ( G h a i  a n d  T h a k u r  1 9 8 7  R a m  1 9 9 5  S u b a s h r  

a n d  N a t a r a j a n  1 9 9 9 )

F r u  t y  e ld  w a s  o b s e r v e d  to  h a v e  a  p o s i t  v e  c o r r e l a t  o n  w  th  fr t 

w e  g h t  f r u i t  l e n g t h  a n d  f ru  t g  r th  ( W a r a d e  et al 1 9 9 6 )  A s t r o n g  a s s o c  a t  o 

o f  y  e ld  w  th  f ru  t w e  g h t  a n d  f r u  t c  r c u m f e r e n c e  w a s  a l s o  r e p o r t e d  b y  M s h r a  

et al ( 1 9 9 8 )  M u n s h i  et al ( 2 0 0 0 )  n o t i c e d  a  n o n  s g m f i c a n t  p o s i t i v e  c o r r e l a t i o n  o f  

f r u  t  l e n g t h  a n d  f r u  t  b r e a d t h  w i t h  f r u i t  a n d  f r u i t  y i e l d

R a m  ( 1 9 9 6 d )  o b s e r v e d  h i g h  p o s i t i v e  c o r r e l a t i o n  o f  f r u i t  w e i g h t  w i t h  

f r u i t  d i a m e t e r  a n d  s e e d s  p e r  f r u i t  S e e d s  p e r  f r u i t  w a s  r e p o r t e d  to  h a v e  h i g h  

c o r r e l a t i o n  w i t h  y  e ld  ( C h o u v e y  et al 1 9 8 6  D a s  et al 1 9 8 9  R a m  1 9 9 6 b )

A  p o s i t i v e  c o r r e l a t  o n  w a s  o b s e r v e d  b e t w e e n  y i e l d  a n d  s e e d  w e i g h t  o f  

2 5  p o d s  b y  M e h r a  ( 1 9 7 8 )  w h e r e a s  R a m  ( 1 9 9 7 )  r e p o r t e d  t h a t  y i e l d  h a s  n o  

c o r r e l a t i o n  w  t h  1000 s e e d  w e i g h t

In  C  frutescens  S h e e l a  ( 1 9 9 8 )  o b t a  n e d  a  h i g h  p o s i t i v e  c o r r e l a t  o n  

b e t w e e n  h a r v e s t s  a n d  f ru  t y  e ld



2 5  P a t h  c o e f f i c i e n t  a n a l y s i s

R a o  et al ( 1 9 7 4 )  c o n c l u d e d  th a t  in c h  111 th e  p r i n c ip a l  t r a i t s  i n f l u e n c  n g  

g r e e n  p o d  y i e l d  d r e c t l y  o r  i n d i r e c t l y  w e r e  d a y s  t o  f i r s t  f l o w e r i n g  d a y s  t o  p o d  

m a t u r i t y  a n d  p o d s  p e r  p l a n t

S e e d  w e i g h t  o f  2 5  p o d s  w a s  o b s e r v e d  to  b e  t h e  m a j o r  c o n t r  b u t o r  to

y i e l d  f o l l o w e d  b y  d a y s  to  f i r s t  f r u i t  s e t  l o c u l e s  p e r  f r u  t  a n d  p r i m a r y

b r a n c h e s  p e r  p l a n t  ( M e h r a  1 9 7 8 )

S u n d a r a m  a n d  R a n g a n a t h a n  ( 1 9 7 8 )  r e p o r t e d  t h a t  f r u i t s  p e r  p l a n t  

e x e r t e d  t h e  m a x i m u m  p o s i t i v e  d i r e c t  e f f e c t  o n  y i e l d  T h e  i n d i r e c t  e f f e c t s  o f  

o t h e r  c h a r a c t e r s  t h r o u g h  f ru  ts  p e r  p l a n t  w e r e  c o n s i s t e n t l y  h gh

F r u  t s  s e c o n d a r y  b r a n c h e s  f r u  t w e  g h t  f r u  t c  r c u m f e r e n c e  a n d  

d u r a t i o n  e x h  b i te d  p o s  t v e  d r e c t  e f f e c t s  o n  y ie ld  ( N a  r et al 19 8 4 )

F r u i t s  p e r  p l a n t  a n d  f r u i t  w e i g h t  w e r e  r e p o r t e d  to  b e  t h e  p r i m a r y  y  e ld  

d e t e r m i n a n t s  n c h i l l  ( R a o  a n d  C h h o n k a r  1981 D e p e s t r e  et al 1 9 8 9  P a w a d e  

eta l  1995  D a s  a n d  C h o u d h a r y  1 9 9 9 a  C h e r i a n  2 0 0 0  M u n s h i  et al 2 0 0 0 )

C h o u v e y  et al ( 1 9 8 6 )  o b t a i n e d  d i r e c t  p o s i t i v e  e f f e c t s  o f  s e e d s  p e r  

f r u i t  f r u i t  c  r c u m f e r e n c e  a n d  p e d u n c l e  l e n g t h  o n  f ru  t  y  e ld

In  s w e e t  p e p p e r  ( C  annm m  L  ) f r u i t s  p e r  p l a n t  a n d  f r u  t  s i z e  e x h i b i t e d  

p o s i t  v e  n d i r e c t  e f f e c t s  a b r a n c h e s  p e r  p l a n t  ( D e k a  a n d  S h a d e q u e  1 9 9 7 )

D e s h m u k h  et al ( 1 9 9 7 )  r e p o r t e d  t h a t  w e i g h t  o f  5 0  r e d  r i p e  f r u i t s  

e x e r t e d  t h e  h i g h e s t  d r e c t  p o s  t i v e  e f f e c t  o n  y  e ld  f o l l o w e d  b y  p l a n t  d i a m e t e r

a n d  w e i g h t  o f  5 0  d r  e d  f r u  t s
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P l a n t  s p r e a d  a n d  f r u  t s  p e r  p l a n t  r e c o r d e d  t h e  h i g h e s t  p o s i t i v e  d r e c t  

e f f e c t s  o n  y i e l d  ( M  s h r a  et al 1 9 9 8 )

D e v  a n d  A r u m u g a m  ( 1 9 9 9 )  n o t  c e d  a n e g a t  v e  d r e c t  e f f e c t  o f  p l a n t  

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

i n d e x  s e c o n d a r y  b r a n c h e s  c a p s a  c m  c o n t e n t  a n d  s e e d s  p e r  f r u i t

F a t i m a  ( 1 9 9 9 )  f o u n d  t h a t  f r u i t  w e i g h t  e x h i b  t e d  t h e  h i g h e s t  p o s i t  v e  

d i r e c t  e f f e c t  o n  y i e l d  w h e r e a s  L e g e s s e  et al ( 1 9 9 9 )  o b s e r v e d  t h a t  c a n o p y  

w i d t h  l e a f  a r e a  f ru  ts  p e r  p l a n t  a n d  p e r i c a r p  t h i c k n e s s  h a d  p o s i t  v e  d i r e c t  

e f f e c t s  o n  f r u i t  y i e l d

In  p e p p e r  ( C  annuum L ) t o t a l  d r y  w e i g h t  e x e r t e d  t h e  m a x i m u m  d r e c t  

e f f e c t  o n  y i e l d  f o l l o w e d  b y  l e a f  a r e a  n d e x  f r u i t s  a n d  s e e d s  p e r  f r u i t  (A l  yu  

e ta l  2000)

2  6  S e l e c t i o n  i n d e x

S i n g h  a n d  S i n g h  ( 1 9 7 7 )  s u g g e s t e d  t h a t  s e l e c t i o n  b a s e d  o n  p l a n t  h e i g h t  

b r a n c h e s  d a y s  t o  f i r s t  f l o w e r i n g  d a y s  t o  m a t u r i t y  f r u i t  l e n g t h  f r u i t  s i z e  a n d  

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

o t h e r  h a n d  M e h r a  ( 1 9 7 8 )  f o u n d  t h a t  g e n e t i c  a d v a n c e  t h r o u g h  s t r a i g h t  

s e l e c t  o n  f o r  y i e l d  p e r  p l a n t  per se w a s  h i g h e r  t h a n  t h a t  c a l c u l a t e d  by  

d i s c r i m i n a n t  f u n c t i o n  c o n s  d e r i n g  a l l  c o m b  n a t i o n s  o f  c o m p o n e n t  c h a r a c t e r s

F r u  ts  p e r  p l a n t  a n d  b r a n c h e s  a r e  t h e  m p o r t a n t  c h a r a c t e r s  t h a t  s h o t  Id b e  

t a k e n  f o r  s e l e c t i o n  n i m p r o v e m e n t  p r o g r a m m e s  n c h i l l i  ( S i n d a r a m  et al 1 9 7 9 )

R a m a k u m a r  et al ( 1 9 8 1 )  o p i n e d  t h a t  d i s c r i m i n a n t  f u n c t i o n  b a s e d  o n  

f r u i t  g r th  f r u i t s  p e r  p l a n t  a n d  p l a n t  s p r e a d  m a y  b e  m o r e  e f f  c  e n t  t h a n  

s t r a i g h t  s e l e c t  o n



S e l e c t i o n  n d e x  n v o l v m g  y ie ld  p e r  p l a n t  f ru i t  w e i g h t  a n d  f ru i t s  p e r  p l a n t  

w a s  s u i t a b l e  to  d e n t  fy  s u p e r i o r  g e n o t y p e s  n  C chmense ( C h e r i a n  2 0 0 0 )

2 1 G e n e t i c  d i v e r g e n c e

S n g h  a n d  S n g h  ( 1 9 7 6 )  g r o u p e d  f o r t y  f i v e  s t r a  n s  o f  c h  II n to  t e n  

c l u s t e r s  b a s e d  o n  t h e  r d i v e r g e n c e  p a t t e r n  T h e  c l u s t e r  n g  p a t t e r n  r e v e a l e d  

t h a t  s t r a i n s  b e l o n g  n g  to  a  p a r t i c u l a r  g e o g r a p h  c a l  l o c a t i o n  g e n e r a l l y  t e n d e d  to  

b e  in t h e  s a m e  c l u s t e r

M e h r a  ( 1 9 7 8 )  s t u d i e d  g e n e t i c  d i v e r g e n c e  n  c h i l l i  u s i n g  M a h a l a n o b i  s 

D 2 s t a t i s t  c  a n d  g r o u p e d  2 7  c h  Hi v a r  e t i e s  i n t o  n i n e  g e n e  c o n s t e l l a t  o n s  Y  e ld  

p e r  p l a n t  w a s  o b s e r v e d  in c o n t r i b u t i n g  m a x i m u m  t o w a r d s  d i v e r g e n c e

S u n d a r a m  et al ( 1 9 8 0 )  c o u l d  n o t  o b s e r v e  a n y  r e l a t i o n  b e t w e e n  g e n e t i c  

a n d  g e n o t y p i c  d i v e r s i t y  w h e n  t h e y  s u b j e c t e d  3 5  I n d i a n  a n d  15 e x o t i c  l i n e s  o f  

C  frutesceiis t o  D 2 a n a l y s i s  B r a n c h e s  p e r  p l a n t  a n d  f ru  t s  p e r  p l a n t  w e r e  t h e  

i m p o r t a n t  c h a r a c t e r s  c o n t r i b u t  n g  to  g e n e t i c  d i v e r g e n c e

In s w e e t  p e p p e r  s x  p a re n t s  an d  th e  r  f f t e e n  F  h y b r  d s  f o r m e d  s e v e n  

c lu s t e r s  i r r e s p e c t iv e  o f  the  n u m b e r  o f  g e n o ty p e s  in e a c h  c lu s t e r  (G  II et a! 19 8 2 )

V a r a l a k s h m  a n d  H a r  b a b u  ( 1 9 9 1 )  g r o u p e d  3 2  g e n o t y p e s  o f  C ann i 

b a s e d  o n  t e n  c h a r a c t e r s  i n to  e l e v e n  g e n e  c o n s t e l l a t i o n s

I n d i r a  ( 1 9 9 4 )  a s s e s s e d  g e n e t i c  d i v e r s i t y  a m o n g  c h i l l  g e n o t y p e s  in c l  i d i n g  

C  chmense c o n s i d e r  n g  e i g h t  q u a n t  t a t i v e  c h a r a c t e r s  B a s e d  o n  g e n e t i c  

d i s t a n c e s  71 g e n o t y p e s  w e r e  g r o u p e d  i n to  n n e  c l u s t e r s  d u r  n g  t h e  F r s t  

s e a s o n  a n d  7 2  g e n o t y p e s  i n to  s x  c l u s t e r s  d u r i n g  t h e  s e c o n d  s e a s o n



R o y  a n d  S h a r m a  ( 1 9 9 6 )  g r o u p e d  2 0  g e n o t y p e s  o f  c h  11 n t o  s e v e n  

c l u s t e r s  a n d  o b s e r v e d  t h a t  y i e l d  p e r  p l a n t  p r i m a r y  b r a n c h e s  p e r  p l a n t  f r u  t 

g i r t h  a n d  p l a n t  h e  g h t  w e r e  t h e  h i g h e s t  c o n t r i b u t o r s  t o  t o t a l  d v e r g e n c e

2  8 C h e m i c a l  c o n s t i t u e n t s  o f  c h i l l i

T h e  m p o r t a n t  c h e m  c a l  c o n s t i t  e n t s  o f  c h  11 f r  t s  l n c h d e  c a p s a  c n 

o l e o r e s  n  a n d  a s c o r b  c  a c i d  c o n t e n t s  B u t  s y s t e m a t i c  s t u d  e s  o n  t h e  p h y s  c o  

c h e m i c a l  q u a ! i t  e s  o f  C  chmense  s v e r y  1 t t l e

2 8 1 Capsaicin

T h e  p u n g e n t  p r  n c  p i e  n  c h i l l  c a p s a i c  n ( C  8H 27O 3N )  s a  s u b s t i t u t e d  

b e n z y l a m  n e  d e r  v a t  v e  ( N a r a y a n a n  et al 1 9 9 9 )

A b o u t  9 0  p e r  c e n t  o f  c a p s a  c  n a r e  c o n c e n t r a t e d  in  t h e  p l a c e n t a  w h  c h  

h a s  a c a p s a i c  n  c o n t e n t  o f  a b o i t  7  p e r  c e n t  ( S u m a t h y k u t t y  a n d  M a t h e w  1 9 8 4 )  

T e o t i a  a n d  R a  n a  ( 1 9 8 7 )  d e t e r m  n e d  c a p s a i c  n  b y  t h i n  l a y e r  c h r o m a t o g r a p h y  

m e t h o d  a n d  o b s e r v e d  a  r a n g e  o f  9 8  7  t o  1 9 9  9 m g  p e r c e n t a g e  T e w a r i  ( 1 9 9 0 )  

r e p o r t e d  t h a t  c a p s a i c  n c o n t e n t  c a n  b e  i m p r o v e d  b y  d e l a y i n g  t h e  h a r v e s t  to  

w  t h e r i n g  s t a g e

I n d  r a  ( 1 9 9 4 )  c l a s s  f e d  g e n o t y p e s  w i t h  c a p s a  c  n in  t h e  r a n g e  1 0 to  

1 5 p e r  c e n t  a s  h g h l y  p u n g e n t  0 2 5  t o  0 7 5  p e r  c e n t  a s  m e d  urn  p u n g e n t  a n d  

0 11 t o  0 2 5  p e r  c e n t  a s  l e s s  p u n g e n t

M  m  ( 1 9 9 7 )  e v a l u a t e d  d i f f e r e n t  Capsicum  s p e c  e s  a n d  r e p o r t e d  t h a t  

C chmense a c c e s s i o n s  C A  6 4 0  a n d  C A  6 4 5  w e r e  h a v  n g  t h e  h i g h e s t  p u n g e n c y

M a t h u r  et al ( 2 0 0 0 )  c o n d u c t e d  a  s u r v e y  to  f i n d  o u t  c h  II w  th  h i g h  

c a p s a  c  n  a n d  d h y d r o  c a p s a i c i n  T h e  T e z p u r  c u l t  v a r  o f  C  fr i tescens ( N a g a h a r  )



w a s  f o u n d  t o  c o n t a i n  t h e  h i g h e s t  a m o u n t s  o f  c a p s a i c i n  a n d  d i h y d r o c a p s a  c  n 

(4  2 8  a n d  1 4 2  p e r  c e n t  r e s p e c t  v e ly )  w h i c h  s  t h e  h o t t e s t  ch i l l i  k n o w n  to  d a t e

S n g h  el al ( 2 0 0 1 )  r e p o r t e d  c a p s a i c i n  c o n t e n t s  o f  2  15 p e r  c e n t  a n d  

2 0 6  p e r  c e n t  w i t h  a c e t o n e  a n d  e t h y l  a l c o h o l  a s  s o l v e n t s  r e s p e c t i v e l y

N a i r  et al ( 1 9 8 4 )  o b s e r v e d  h i g h  h e r i t a b i h t y  a n d  g e n e t i c  a d v a n c e  f o r  

c a p s a i c i n  A  n e g a t i v e  c o r r e l a t i o n  o f  c a p s a i c i n  w i t h  f r u i t  w e i g h t  w a s  r e p o r t e d  

b y  J i a n g  et al ( 1 9 8 7 )  a n d  R a n i  ( 1 9 9 5 )

T h e  w  d e  r a n g e  o f  v a r i a t i o n  in c a p s a i c i n  r e p o r t e d  b y  s e v e r a l  w o r k e r s  

a r e  s u m m a r i z e d  b e l o w

R e p o r t e d  b y R a n g e  o f  c a p s a i c  n ( % ) S p e c i e s

P r a d e e p k u m a r  ( 1 9 9 0 ) 0 4 2  2  5 4 Capsicum  s p p

R a m  ( 1 9 9 4 ) 0 0 5 6  1 81 C annuum  L

R a n  ( 1 9 9 6 c ) O i l  1 81 C  anm i m L

M i n i  ( 1 9 9 7 ) 1 10 2 20 Capsicum s p p

S h e e l a  ( 1 9 9 8 ) 0  4 3  1 7 0 C  frutescens

C h e r i a n  ( 2 0 0 0 ) 0 8 2  1 85 C chmen e

S r e e l a t h a k u m a r y  ( 2 0 0 0 ) 0 6 5  1 0 6 Capsici m s p p

2  8 2  O l e o r e s i n

O l e o r e s i n  c o n s i s t s  o f  f i x e d  o i l  c a p s a i c i n  p i g m e n t s  s u g a r s  a n d  r e s i n  

( B a j a j  et al 1 9 8 0 )  P r a d e e p k u m a r  ( 1 9 9 0 )  r e p o r t e d  a n  o l e o r e s i n  r a n g e  f r o m



u

18 7 0  p e r  c e n t  n  C annuum  t o  31 7 0  p e r  c e n t  in  C chmense In  C annuum 

P a p a l k a r  et al ( 1 9 9 1 )  o b s e r v e d  a  r a n g e  o f  6 2 7  t o  8 6 7  p e r  c e n t

M i n  ( 1 9 9 7 )  r e p o r t e d  a  p o s  t  v e  c o r r e l a t  o n  o f  o l e o r e s  n w  th  fr t s  p e r  

p l a n t  a n d  n e g a t  v e  c o r r e l a t  o n  w  th  e a r l  n e s s  D a y s  t o  f  r s t  f l o w e r  n g  1 a d  th e  

m a x i m u m  d r e c t  e f f e c t  o n  o l e o r e s i n  y  e ld  O l e o r e s i n  r e c o v e r y  w a s  m a x  m i  m

a t  f u l l  r i p e  s t a g e  w h i c h  w a s  o n  p a r  w i t h  t u r n  n g  s t a g e

M a n d a l  et al ( 1 9 9 8 )  o b s e r v e d  a  h i g h e r  o l e o r e s i n  y i e l d  f r o m  t h e  p u l p  o f  

t h e  f r u i t  t h a n  t h e  w h o l e  f r u i t  M i n i  et al ( 1 9 9 9 )  e v a l u a t e d  n n e  c h  111 

g e n o t y p e s  u n d e r  t h r e e  d i f f e r e n t  s e a s o n s  a n d  d e n t i f i e d  v a r i e t y  A r k a  L o h  t a s  

t h e  h i g h e s t  o l e o r e s i n  y  e l d e r  ( 3 0  4  p e r  c e n t )  G e n o t y p e s  w e r e  h i g h e r  n o l e o r e s  n 

c o n t e n t  d u r  n g  w i n t e r  C h e r  a n  ( 2 0 0 0 )  o b s e r v e d  a r a n g e  o f  9  0 t o  2 5  7 5  p e r  

c e n t  in  C  chinemc  S r e e l a t h a k u m a r y  ( 2 0 0 0 )  o b t a  n e d  a n  o l e o r e s i n  r a n g e  o f  

12 4 0  p e r  c e n t  in  C  annuum  t o  2 3  35  p e r  c e n t  n C chmense S i n g h  et al 

( 2001) r e p o r t e d  a c e t o n e  a s  t h e  b e s t  s o l v e n t  f o r  o l e o r e s i n  e x t r a c t i o n

2 8 3 Ascorbic acid

T h e  f r u  t s  o f  m o s t  Capsicum  s p e c i e s  c o n t a i n  h i g h  a m o u n t s  o f  v ta rn  n

C  u p t o  3 4 0  m g  p e r  1 0 0  g  w h e n  n f r e s h  s t a t e  ( A n u  a n d  P e t e r  2 0 0 0 )

A s c o r b i c  a c  d c o n t e n t  w e r e  r e p o r t e d  to  h a v e  h gh  h e r i t a b  I ty  a n d  g e n e t  c 

a d v a n c e  b y  B h a g y a l a k s h m i  et al ( 1 9 9 0 )  K u m a r  et al ( 1 9 9 3 )  a n d  R a m  et al ( 1 9 9 6 )

B a j a j  et al ( 1 9 8 0 )  o b s e r v e d  a n  a s c o r b i c  a c i d  r a n g e  o f  53  7 7  to  221 86 

m g  p e r  100 g a n d  r e p o r t e d  t h a t  t h e  v a r i e t a l  v a r i a t  o n  a l s o  d e p e n d e d  u p o n  t h e  

m a t u r i t y  o f  t h e  f r u i t s  M a u r y a  et al ( 1 9 8 4 )  r e p o r t e d  a r a n g e  o f  1 5 8  to  171 m g  

p e r  1 0 0  g  f r e s h  f r u  t w e i g h t  f o r  a s c o r b i c  a c  d in  C  annuum  L  A  w i d e  

v a r i a t i o n  in  a s c o r b i c  a c i d  ( 5 8  73  t o  1 9 3  1 m g  p e r  1 0 0  g )  w a s  r e p o r t e d  b y



R a n i  ( 1 9 9 4 )  T o d o r o v a  et al ( 1 9 9 7 )  o b s e r v e d  a  r a n g e  o f  1 4 7  1 t o  3 4 3  8 m g  

p e r  100 g  f r e s h  f r u i t  w e  g h t  f o r  a s c o r b i c  a c i d  a n d  r e p o r t e d  a  p o s i t i v e  

c o r r e l a t i o n  w  th  d r y  m a t t e r  c o n t e n t  a n d  th  c k n e s s  o f  p e r i c a r p  

S r e e l a t h a k u m a r y  ( 2 0 0 0 )  r e p o r t e d  a r a n g e  o f  9 2  7 4  t o  9 7  01 m g  p e r  1 0 0  g  n 

C  ch nen e

2  9 R e a c t i o n  t o w a r d s  m o s a i c  d i s e a s e  o f  c h i l l i

M o s a i c  s  a  s e r i o u s  v r u s  d s e a s e  f o u n d  in c h  ill a l l  o v e r  t h e  c o u n t r y  It 

c a u s e s  s t u n t i n g  o f  t h e  c h i l l i  p l a n t  a n d  r e d u c t i o n  o f  l e a v e s  a n d  f r u i t s  ( T e w a n  

1 9 8 3 )  B i d a r i  a n d  R e d d y  ( 1 9 9 1 )  r e p o r t e d  t h a t  m o s a  c  n c i d e n c e  o f  Caps cim  

w a s  w  d e s p r e a d  in  c o m m e r c  a l l y  c u l t  v a t e d  f i e l d s  in  K a r n a t a k a  w  th  d i s e a s e  

i n c  d e n c e  f r o m  11 8 to  9 4  8 p e r  c e n t

2  9  1 C a u s a l  o r g a n i s m

A  n u m b e r  o f  v r u s e s  h a v e  b e e n  a s s o c i a t e d  w i t h  m o s a i c  d i s e a s e  o f  c h  Hi 

in  I n d i a  C h i e f  a m o n g  t h e m  a r e  c u c u m b e r  m o s a i c  v i r u s  ( C M V )  p o t a t o  v i r u s  X  

( P V X )  p o t a t o  v i r u s  Y  ( P V Y )  ch  11 m o s a i c  v i r u s  t o b a c c o  m o s a i c  v  r u s  ( T M V )  

a n d  t o b a c c o  l e a f  c u r l  v i r u s  ( T L C V )

T h e  v r u s  s t r a n s m  t t e d  b y  a p h  d v e c t o r s  n a m e l y  Aph go yp  

A evonymi a n d  Myzus pers cae a n d  is n o t  s e e d  t r a n s m  t t e d  ( C h a t t o p a d h y a y  

a n d  S a t y a b r a t a m a i t  1 9 9 0 )

2  9 2  P h y s i o l o g i c a l  e f f e c t s

V i r u s e s  c a u s e  a  lo t  o f  a b n o r m a l i t i e s  a n d  p h y s i o l o g  c a l  i m b a l a n c e s  le a d  n g  

to  a d r a s t i c  r e d u c t i o n  n t h e  y i e l d  ( J a y a r a j a n  a n d  R a m a k r  s h n a n  1 9 6 1 )  A b n o r m a l  

s h e d d i n g  o f  f l o w e r  b u d s  f a i l u r e  o f  a n t h e r s  to  m a t u r e  w h  c h  s  p a r t i a l l y  f i l led  w i th  

n o n  f u n c t  o n a l  p o l l e n  a re  r e p o r t e d  b y  J a y a r a j a n  a n d  R a n a k r s h n a i  ( 1 9 6 1 )  a  d



A w a s t h i  a n d  S n g h  ( 1 9 7 4 )  C h a u h a n  ( 1 9 8 0 )  o b s e r v e d  8 0  to  9 0  p e r  c e n t  s t e r  1 t y  in 

v i r u s  i n f e c t e d  c h i l l  p l a n t s  In e g g  p l a n t  G u p t a  el al ( 1 9 8 8 )  o b s e r v e d  55  68 to  

8 7  4 5  p e r  c e n t  p o l l e n  s t e r  h t y  d u e  to  e g g  p l a n t  m i l d  m o s a  c  v i r u s

2  9 3  S o u r c e  o f  r e s i s t a n c e

A  g o o d  n u m b e r  o f  s o u r c e s  o f  r e s  s t a n c e  t o  d i f f e r e n t  v  r u s e s  h a v e  b e e n  

l o c a t e d  b y  v a r  o u s  s c  e n t i s t s

S i n g h  ( 1 9 7 3 )  e v a l u a t e d  1 0 5  v a r i e t i e s  o f  c h  l h  i n v o l v  n g  f i v e  s p e c  e s  

a n d  r e p o r t e d  t h a t  t h e  v a r  e t i e s  P u r  R e d  P u r i  O r a n g e  G 2  K o n d  v e r u m  a n d  

S u r y a m u k h i  w e r e  r e s  s t a n t  t o  m o s a i c  K o n a i  a n d  N a r i a n i  ( 1 9 8 0 )  r e p o r t e d  t h a t  

v a r i e t i e s  P a n t  C l  a n d  P a n t  C 2  w e r e  t o l e r a n t  t o  C M V  T M V  P V X  a n d  T L C V

A  l o c a l  p e r e n n  a l  c h i l l i  ( I C  3 1 3 3 9 )  h a s  b e e n  r e p o r t e d  t o  b e  m m u n e  

a g a i n s t  b o t h  C M V  a n d  P V X  a n d  t o l e r a n t  t o  T M V  a n d  T L C V  It is  a l s o  

r e s i s t a n t  t o  c h  11 m o s a  c  v i r u s  ( T e w a r  1 9 8 3 )

T h a k u r  et al ( 1 9 8 5 )  s c r e e n e d  51 v a r i e t i e s  o f  p e p p e r  a g a i n s t  P V Y  a n d  

f o u n d  t w o  r e s i s t a n t  o n e s  F o u r  v a r  e t i e s  w e r e  m o d e r a t e l y  r e s i s t a n t  a n d  t h e  

r e s t  w e r e  e i t h e r  s u s c e p t i b l e  o r  h i g h l y  s u s c e p t i b l e

S i x t y  o n e  g e n o t y p e s  o f  c h i l l  w e r e  s c r e e n e d  f o r  r e s  s t a n c e  t o  P V Y  a n d  

i d e n t i f i e d  o n e  c u l t u r e  ( A c c  N o  4 2 6 )  a s  m o d e r a t e l y  r e s i s t a n t  ( A n a n d a m  1 9 9 2 )

K a l i o o  ( 1 9 9 4 )  r e p o r t e d  a  C  chmense  a c c e s s i o n  P I  1 5 9 2 3 6  r e s i s t a n t  t o  

T M V  S i n g h  a n d  S n g h  ( 1 9 9 8 )  a n d  A c h a r y y a  ( 1 9 9 9 )  r e p o r t e d  t h a t  v a r i e t y  

P u n j a b  L a i  i s  r e s i s t a n t  t o  C M V

I n  a  s c r e e n i n g  t r  a l  n v o l v  n g  5 3  a c c e s s  o n s  o f  c h  11 ( C  anm i L  ) 

F a t  m a  ( 1 9 9 9 )  o b s e r v e d  t h a t  n n e  a c c e s s i o n s  w e r e  f o u n d  to  b e  r e s i s t a n t  

t w e l v e  w e r e  m o d e r a t e l y  r e s  s t a n t  a n d  t h e  r e m a  n n g  w e r e  s u s c e p t  b l e
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3 MATERIALS AND METHODS

T h e  p r e s e n t  n v e s t i g a t i o n  w a s  c a r r  e d  o u t  n t h e  D e p a r t m e n t  o f  

O l e r i c u l t u r e  C o l l e g e  o f  A g r  c u l t u r e  V e l l a y a n i  d u r  n g  S e p t e m b e r  2 0 0 0  M a y  

2 0 0 1  T h e  a r e a  is s t u a t e d  a t  8 5 °  N  l a t  t u d e  7 6  9°  E  l o n g  t u d e  a t  a n  a l t  t u d e  

o f  2 9  0 m  a b o v e  m e a n  s e a  l e v e l  E x p e r i m e n t a l  s i t e  h a s  a  l a t e r  t c  re d  l o a n  

s o i l  w i t h  a p H  o f  5 2  T h e  a r e a  e n j o y s  a  w a r m  h u m i d  t r o p i c a l  c l i m a t e

T h e  s t u d y  c o n s i s t e d  o f  t h e  f o l l o w i n g  e x p e r i m e n t s  

3 I G e n e t i c  c a t a l o g u i n g  o f  Capsicum chmense 

3 2 V a r i a b i l i t y  n C  chmense 

3 1 G e n e t i c  c a t a l o g u i n g  o f  C  chmense

T h e  b a s i c  m a t e r  a l  f o r  t h e  s t u d y  c o n s i s t e d  o f  3 2  d i v e r s e  a c c e s s i o n s  o f  

C  chmense c o l l e c t e d  t h r o u g h  s u r v e y  a n d  c o r r e s p o n d e n c e  T h e  d e t a i l s  o f  t h e  

a c c e s s i o n s  a n d  t h e  r s o u r c e s  a r e  p r e s e n t e d  in  T a b l e  1 T h e  d e s c r  p t o r  

d e v e l o p e d  b y  I B P G R  ( 1 9 9 5 )  fo r  Capsicum w a s  u s e d  f o r  c a t a l o g u  n g  ( T a b l e  2 )

3 2 V a r i a b i l i t y  in  C chmense

3 2  1 E x p e r i m e n t a l  m a t e r i a l s  a n d  m e t h o d s

T h i r t y  t w o  a c c e s s i o n s  o f  C  chmense w e r e  g r o w n  d u r i n g  S e p t e m b e r  

2 0 0 0  t o  M a y  2 0 0 1  to  i d e n t  f y  s u p e r i o r  g e n o t y p e s  w i t h  y  e ld  q u a l i t y  a n d  

r e a c t i o n  t o w a r d s  t h e  i n c i d e n c e  o f  p e s t s  a n d  d i s e a s e s
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Table 1 Particulars of accessions of  C chm ense  used in the study and 
their sources

SI No Accession
number

Source

I CC 1 Vellayani Thiruvananthapuram

2 CC 2 Anchal Kollam

3 CC 3 Neyyattinkara Thiruvananthapuram

4 CC 4 Veliyam Kollam

5 CC 5 Venganoor Thiruvananthapuram

6 CC 6 Nemom Th ruvananthapuram

7 CC 7 Vithura Th ruvananthapuram

8 CC 8 Vithura Th ruvananthapuram

9 CC 9 Indian Cardamom Research Institute 
Saklespur Karnataka

10 CC 10 Paudikkonam Th ruvananthapuram

11 CC 11 V thura Thiruvananthapuram

12 CC 12 Kumarapuram Thiruvananthapuram

13 CC 13 Vithura Thiruvananthapuram

14 CC 14 Neyyattinkara Thiruvananthapuram

15 CC 15 V lavoorkal Thiruvananthapuram

16 CC 16 Venganoor Th ruvananthapuram

17 CC 17 Paudikkonam Th ruvananthapuram

18 CC 18 Neyyatt nkara Thiruvananthapuram

19 CC 19 Venganoor Th ruvananthapuram

20 CC 20 Sreekaryam Th ruvananthapuram

21 CC 21 Sreekaryam Thiruvananthapuram

22 CC 22 Vithura Thiruvananthapuram

23 CC 23 Nemom Thiruvananthapuram
24 CC 24 V thura Th ruvananthapuram

25 CC 25 Vithura Thiruvananthapuram

26 CC 26 V thura Thiruvananthapi ram

27 CC 27 V thura Thiruvananthapuram

28 CC 28 Pothankode Thiruvananthapuram

29 CC 29 Pothankode Th ruvananthapuram

30 CC 30 Nemom Th ruvananthapuram

31 CC 31 Nemom Th ruvananthapuram

32 CC 32 Neyyatt nkara Th rt vananthapt ram



T a b le  2 G e n e t ic  c a ta lo g u in g  of C chmense

1 V e g e t a t i v e  c h a r a c t e r s

1 1 H y p o c o t y l  c o l o u r W h i te  /  g reen  / purp le

2 S t e m  p u b e s c e n c e S p a rs e  /  in te rm ed ia te  /  d e n se

3 L e a f  c o l o u r L gh t  green  /  g reen  /  d a rk  green  /  1 ght 
p u rp le  /  p u rp le

4 L e a f  s h a p e D el to id  / ova te  /  lanceo la te  / e lo n g  de l to  d

5 S t e m  c o l o u r G re e n  /  g re en  w i th  pu rp le  s t r ipes  /  p u rp le

6 N o d a l  a n t h o c y a n i n G re e n  /1  gh t  pu rp le  /  p u rp le  /  d a rk  pu rp le

7 P l a n t  g r o w t h  h a b  t P rostra te  /  in te rm ed  ate  /  e rec t

8 S t e m  l e n g th  ( c m ) I le ght to f  rs t b furca tion

2 I n f l o r e s c e n c e
c h a r a c t e r s

2 1 N u m b e r  o f  f lo w e rs  p e r  axi l -  O n e  /  t w o  /  t h r e e  o r  m o r e

2 F l o w e r  p o s i t i o n -  P e n d a n t  /  i n t e r m e d i a t e  /  e r e c t

3 C o r o l l a  c o l o u r -  W h i te  /  light y e l lo w  /  y e l lo w  g re en  / pu rp le

4 C o r o l l a  s p o t A b s e n t  /  p r e s e n t

5 C o r o l l a  s h a p e R o t a t e  /  c a m p a n u l a t e

6 A n t h e r  c o l o u r W h i t e  / y e l l o w  /  p a l e  b l u e  /  b l u e  /  p u r p l e

7 F i l a m e n t  c o l o u r W h ite  /  y e l lo w  / green  / b lue / 1 g h t  pu rp le  /  
p u rp le

8 S t i g m a  e x s e r t i o n I n s e r t e d  / s a m e  l e v e l  /  e x s e r t e d

9 C a l y x  p i g m e n t a t i o n -  A b s e n t  /  p r e s e n t

10 C a l y x  m a r g i n E n t i r e  / i n t e r m e d i a t e  / d e n t a t e

11 C aly x  an n u la r  cons t r ic t  on A b s e n t  /  p r e s e n t



T a b l e  2 C o n t d

3 F r u i t  a n d  s e e d  c h a r a c t e r s

3 1 A n t h o c y a n i n  s p o t s  o r  s t r ipe s A b s e n t  /  p r e s e n t

2 F r u i t  c o l o u r  a t m m a t u r e  
s t a g e

W h  te  /  y e l l o w  /  g r e e n  /  o r a n g e  /  p r p l e  
/  d e e p  p u r p l e

3 F r u  t c o l o u r  a t  m a t u r e  
s t a g e

W h i t e  /  l e m o n  y e l l o w  /  o r a n g e  y e l lo w  
o r a n g e  /  l ig h t  red  /  red  /  d a r k  re d  /  p u r p l e

4 F r u i t  s h a p e -  E l o n g a t e  /  a l m o s t  r o u n d  /  t r i a n g u l a r  /  
c a m p a n u l a t e  /  b l o c k y

5 F r u i t  s h a p e  a t  p e d u n c l e  
a t t a c h m e n t

-  A c u t e  /  o b t u s e  /  t r u n c a t e  /  c o r d a t e  / 
l o b a t e

6 N e c k  a t  b a s e  o f  f r u i t A b s e n t  /  p r e s e n t

7 F r u i t  s h a p e  a t  b l o s s o m  e n d -  P o i n t e d  /  b l u n t  /  s u n k e n  /  s u n k e n  an d  
p o in t e d

8 F r u  t  c r o s s  s e c t  o n a l  
c o r r u g a t i o n

SI g h t l y  c o r r u g a t e d  /  n t e r n e d  a t e  /  
c o r r u g a t e d

9 N u m b e r  o f  l o c u l e s T w o  /  t h r e e  ( a s  p e r c e n t a g e  o f  e a c h  
c a t e g o r y )

10 S e e d  c o l o u r -  S t r a w  /  b r o w n  /  b l a c k



Statistical details were as furnished below

D e s i g n R B D

R e p l i c a t i o n s 3

T r e a t m e n t s 3 2  a c c e s s i o n s

P l o t  s i z e 6 7 5  m 2

S p a c i n g 7 5  x  6 0  c m

N u m b e r  o f  

p l a n t s  p e r  p l o t 15

T h e  c r o p s  w e r e  r a i s e d  a s  p e r  p a c k a g e  o f  p r a c t i c e s  r e c o m m e n d a t i o n s  o f  

K e r a l a  A g r i c u l t u r a l  U n i v e r s i t y  ( K A U  1 9 9 6 )  N o  i n s e c t i c i d e  o r  f u n g i c i d e  w a s  

a p p l i e d  o n  t h e  p l a n t s  d u r i n g  t h e  c o u r s e  o f  e x p e r i m e n t a t i o n  t o  o b s e r v e  t h e  

r e a c t i o n  o f  t h e  a c c e s s i o n s  t o w a r d s  p e s t s  a n d  d i s e a s e s

3  2  2  O b s e r v a t i o n s

F i v e  p l a n t s  w e r e  r a n d o m l y  s e l e c t e d  p e r  a c c e s s i o n  p e r  r e p l i c a t i o n  f o r  

t a k i n g  o b s e r v a t i o n s  a n d  t h e  m e a n  w o r k e d  o u t  F o r  r e c o r d i n g  o b s e r v a t i o n s  o n  

f r u i t  c h a r a c t e r s  f i v e  f r u i t s  a t  f u l l y  m a t u r e  g r e e n  s t a g e  w e r e  s e l e c t e d  a t  

r a n d o m  f r o m  e a c h  a c c e s s i o n  i n  e a c h  r e p l i c a t i o n  O b s e r v a t i o n s  o n  th e  

f o l l o w i n g  c h a r a c t e r s  w e r e  r e c o r d e d

3 2 2 1 Plant characters

(a) Plant height (cm)

M e a s u r e d  f r o m  t h e  g r o u n d  l e v e l  t o  t h e  t  p o f  t h e  p l a n t  a t  t h e  t i m e  o f  

f i n a l  h a r v e s t



( b )  P r i m a r y  b r a n c h e s  p e r  p l a n t

B r a n c h e s  a r i s i n g  f r o m  t h e  m a m  s t e m  w e r e  c o u n t e d

( c )  P l a n t  s p r e a d  / P l a n t  c i r c u m f e r e n c e  ( c m )

E x p r e s s e d  a s  n d  w h e r e  d i s  t h e  a v e r a g e  o f  N o r t h  S o u t h  a n d  E a s t  

W e s t  s p r e a d  o f  t h e  p l a n t  t a k e n  a c r o s s  t h e  b u s h  i n  N o r t h  S o u t h  a n d  E a s t  W e s t  

d i r e c t i o n  r e s p e c t i v e l y

3 2  2  2  F l o w e r i n g  c h a r a c t e r s  

( a )  D a y s  t o  f i r s t  f l o w e r i n g

N u m b e r  o f  d a y s  f r o m  t r a n s p l a n t i n g  u n t i l  5 0  p e r  c e n t  o f  p l a n t s  i n  e a c h  

a c c e s s i o n  h a v e  a t  l e a s t  o n e  o p e n  f l o w e r

(b) Pollen v iability

P o l l e n  v i a b i l i t y  w a s  d e t e r m i n e d  b y  t h e  a c e t o c a r m i n e  s t a i n i n g  

t e c h n i q u e  A n t h e r s  a b o u t  t o  d e h i s c e  w e r e  c o l l e c t e d  s e p a r a t e l y  f r o m  e a c h  

a c c e s s i o n  a n d  t h e  p o l l e n  g r a m s  w e r e  m o u n t e d  n  a  d r o p  o f  a c e t o c a r m  n e  

g l y c e r i n e  m i x t u r e  (1 1) T h e  s l i d e s  w e r e  k e p t  f o r  a b o u t  3 0  m i n u t e s  t o  a l l o w

p o l l e n  g r a i n s  t o  t a k e  s t a i n  p r o p e r l y  b e f o r e  e x a m i n i n g  u n d e r  a  m i c r o s c o p e  

P o l l e n  v i a b i l i t y  w a s  s t u d i e d  b y  c o u n t i n g  t h e  w e l l  f i l l e d  a n d  s t a i n e d  p o l l e n  

g r a i n s  A n  a v e r a g e  o f  1 0 0  p o l l e n  w e r e  c o u n t e d  i n  d i f f e r e n t  m i c r o s c o p  c  f i e l d s  

i n  e a c h  a c c e s s i o n  U n f i l l e d  a n d  u n s t a i n e d  p o l l e n  g r a m s  w e r e  c o n s i d e r e d  a s  

s t e r  l e  P o l l e n  v i a b i l i t y  w a s  c a l c u l a t e d  a s  f o l l o w s

?5

N u m b e r  o f  w e l l  f i l l e d  a n d  s ta  n e d  p o l l e n  g r a i n s
%  o f  p o l l e n  v i a b i l i t y  -    x  100

T o t a l  n u m b e r  o f  p o l l e n  g r a m s  c o u n t e d



2<S

( c )  D a y s  t o  m a t u r i t y

N u m b e r  o f  d a y s  f r o m  f r u  t s e t  u n t  I t h e  f r u  t s h o w  s g n s  o f  r p e n  n 0 

w a s  o b s e r v e d

3  2  2  3  F r u i t  a n d  y i e l d  c h a r a c t e r s

( a )  F r u i t s  p e r  p l a n t

T o t a l  n u m b e r  o f  f r u i t s  p e r  p l a n t  w a s  o b s e r v e d

( b )  F r u i t  l e n g t h  ( c m )

D i s t a n c e  b e t w e e n  p e d i c e l  a t t a c h m e n t  a n d  f r u i t  a p e x

( c )  P e d i c e l  l e n g t h  ( c m )

D  s t a n c e  b e t w e e n  t h e  p o  n t  o f  a t t a c h m e n t  o f  p e d i c e l  w i t h  t h e  s t e m  a n d  

t h e  f r u  t

( d )  F r u i t  g i r t h  ( c m )

M e a s u r e d  u s  n g  t w i n e  a n d  s c a l e  a t  t h e  m a x i m u m  w  d t h  o f  t h e  f r u  t

( e )  F r u i t  w e i g h t  ( g )

A v e r a g e  o f  f i v e  f r u i t s  w e i g h t

( f )  S e e d s  p e r  f r u i t

S e e d s  p e r  f r u i t  w e r e  c o u n t e d  n f  v e  f r u  ts  a n d  a v e r a g e  w a s  t a k e n

( g )  1 0 0 0  s e e d  w e i g h t

T h e  d r y  w e i g h t  o f  r a n d o m l y  s e l e c t e d  1 0 0 0  s e e d s  w e r e  t a k e n

( h )  Y i e l d  p e r  p l a n t  ( g )

W e  g h t  o f  f r u  t s  h a r v e s t e d  f r o m  e a c h  p l a n t  w a s  r e c o r d e d



( I) Y i e l d  p e r  h a r v e s t  (g )

W e i g h t  o f  f r u  ts  h a r v e s t e d  f r o m  e a c h  p l a n t  w a s  r e c o r d e d  f o r  e a c h  

h a r v e s t  a n d  t h e  a v e r a g e  t a k e n

( j )  N u m b e r  o f  h a r v e s t s

T o t a l  n u m b e r  o f  h a r v e s t s  f r o m  e a c h  p l a n t  w a s  r e c o r d e d

3 2  2 4  Q u a l i t y  c h a r a c t e r s

( a )  C a p s a i c i n  ( % )

C a p s a  c  n c o n t e n t  o f  d f f e r e n t  a c c e s s i o n s  w e r e  d e t e r m  n e d  b y  F o l  n 

D e n n  s m e t h o d  T h e  p u n g e n t  p r  n c  p i e  r e a c t s  w i t h  F o l  n D e n n  s r e a g e n t  to  

g i v e  a  b l u e  c o l o u r e d  c o m p l e x  w h i c h  s  e s t i m a t e d  c o l o n m e t r i c a l l y  ( M a t h e w  

e ta l  1 9 7 1 )

R e a g e n t s

( i )  F o l i n  D e n n i s  r e a g e n t

R e f l u x e d  7 5 0  m l  d i s t i l l e d  w a t e r  1 0 0  g s o d i u m  t u n g s t a t e  2 0  g 

p h o s p h o m o l y b d  c  a c  d  a n d  5 0  m l  p h o s p h o r i c  a c i d  f o r  t w o  h o u r s  C o o l e d  a n d  

d l u t e d  to  1 0 0 0  m l  w i t h  d i s t  l i e d  w a t e r

( II) 2 5  %  a q u e o u s  s o d  urn c a r b o n a t e  s o l u t i o n  

(11 ) A c e t o n e

P r o c e d u r e

T h e  f r u  t s  h a r v e s t e d  a t  r e d  r i p e  s t a g e  w e r e  d r i e d  n a h o t  a i r  o v e n  a t  

5 0 ° C  a n d  p o w d e r e d  f i n e l y  in  a m  x e r  g r i n d e r  F i v e  h u n d r e d  m g  e a c h  o f  t h e  

s a m p l e  w a s  w e i g h e d  n t o  t e s t  t u b e s  A d d e d  10 m l  a c e t o n e  to  t  a n d  k e p t



o v e r n i g h t  A l i q u o t s  o f  I m l  w e r e  p i p e t t e d  i n t o  1 0 0  m l  c o n i c a l  f l a s k s  a d d e d  

2 5  m l  o f  F o l i n  D e n n i s  r e a g e n t  a n d  a l l o w e d  t o  s t a n d  f o r  3 0  m i n u t e s  A d d e d  

2 5  m l  o f  f r e s h l y  p r e p a r e d  s o d i u m  c a r b o n a t e  s o l u t i o n  a n d  s h o o k  v i g o r o u s l y  

T h e  v o l u m e  w a s  m a d e  u p  t o  1 0 0  m l  w  th  d i s t i l l e d  w a t e r  a n d  t h e  o p t  c a l  

d e n s i t y  w a s  d e t e r m  n e d  a f t e r  3 0  m  n u t e s  a t  7 2 5  n m  a g a  n s t  r e a g e n t  b l a n k  (1 m l  

a c e t o n e  +  2 5  m l  F o l  n  D e n n i s  r e a g e n t  +  2 5  m l  a q u e o u s  s o d i u m  c a r b o n a t e  

s o l u t i o n )  u s i n g  a  U V  s p e c t r o p h o t o m e t e r

T o  d e t e r m  n e  t h e  E l  p e r  c e n t  v a l u e  f o r  p u r e  c a p s a i c i n  a  s t o c k  

s o l u t i o n  o f  s t a n d a r d  c a p s a i c i n  ( 2 0 0  p g  m l  )  w a s  p r e p a r e d  b y  d i s s o l v i n g  

2 0  m g  in  1 0 0  m l  a c e t o n e  F r o m  t h i s  a s e r i e s  o f  s o l u t i o n s  o f  d i f f e r e n t  

c o n c e n t r a t i o n s  w e r e  p r e p a r e d  a n d  t h e  r o p t i c a l  d e n s i t y  m e a s u r e d  a t  7 2 5  n m  

S t a n d a r d  g r a p h  w a s  p r e p a r e d  a n d  c a l c u l a t e d  t h e  c o n t e n t  o f  c a p s a  c m  n 

t h e  s a m p l e s

( b )  O l e o r e s i n  ( % )

O l e o r e s  n  m  c h  II w a s  e x t r a c t e d  n a  S o x h l e t  s a p p a r a t  s u s  n g  s o l v e n t  

a c e t o n e  ( S a d a s  v a m  a n d  M a n  k a m  1 9 9 2 )

P r o c e d u r e

C h i l l  f r u i t s  h a r v e s t e d  a t  r e d  r i p e  s t a g e  w e r e  d r i e d  in  a  h o t  a  r o v e n  a t  

5 0 ° C  p o w d e r e d  f i n e l y  in  a  m i x e r  g r i n d e r  T w o  g  o f  c h i l l i  p o w d e r  w a s  

w e i g h e d  a n d  p a c k e d  in  f i l t e r  p a p e r  a n d  p l a c e d  in  S o x h l e t  s a p p a r a t u s  T w o  

h u n d r e d  m l  o f  a c e t o n e  w a s  t a k e n  n t h e  r o u n d  b o t t o m  f l a s k  o f  t h e  a p p a r a t u s  

a n d  h e a t e d  in  a  w a t e r  b a t h  T h e  t e m p e r a t u r e  w a s  m a i n t a i n e d  a t  t h e  b o  l i n g  

p o  n t  o f  s o l v e n t  A f t e r  c o m p l e t e  e x t r a c t i o n  ( 7  t o  8 h )  t h e  s o l v e n t  w a s  

e v a p o r a t e d  t o  d r y n e s s  u n d e r  v a c u u m



Y i e l d  o f  o l e o r e s  n o n  d r y  w e  g h t  b a s i s  w a s  c a l c u l a t e d  u s  n g  t h e  

f o r m u l a

W e i g h t  o f  o l e o r e s i n
O l e o r e s  n ( % )  -----------------------------------------  x  10 0

W e i g h t  o f  s a m p l e

( c )  A s c o r b i c  a c i d  ( m g  p e r  1 0 0  g  f r e s h  f r u i t  w e i g h t )

A s c o r b  c a c  d c o n t e n t  o f  f r u i t s  a t  r e d  r i p e  s t a g e  w a s  e s t i m a t e d  b y  

2 6 d c h l o r o p h e n o l  n d o p h e n o l  d y e  m e t h o d  ( S a d a s i v a m  a n d  M a m c k a m  1 9 9 2 )

R e a g e n t s

( l )  O x a l i c  a c i d  ( 4  % )

( n )  A s c o r b i c  a c  d s t a n d a r d

P r e p a r e d  a  s t o c k  s o l u t  o n  b y  d s s o l v m g  100 m g  o f  a s c o r b i c  a c  d n 100 m l  

o f  f o u r  p e r  c e n t  o x a l i c  a c  d D i l u t e d  10 m l  o f  t h e  s t o c k  s o l u t i o n  to  1 0 0  m l  

w i t h  f o u r  p e r  c e n t  o x a l  c  a c  d to  g e t  w o r k i n g  s t a n d a r d  s o l u t  o n

( n  ) 2  6 d i c h l o r o p h e n o l  n d o p h e n o l  d y e

W e i g h e d  4 2  m g  s o d i u m  b i c a r b o n a t e  i n to  a s m a l l  v o l u m e  o f  

d i s t i l l e d  w a t e r  D i s s o l v e d  5 2  m g  2 6 d i c h l o r o p h e n o l  i n d o p h e n o l  in t a n d  

m a d e  u p  t o  2 0 0  m l  w i t h  d i s t  l i e d  w a t e r

P r o c e d u r e

P i p e t t e d  o u t  5 m l  o f  t h e  w o r k i n g  s t a n d a r d  s o l u t  o n  in to  a  1 0 0  m l  

c o n i c a l  f l a s k  a n d  a d d e d  10  m l  o f  f o u r  p e r  c e n t  o x a l i c  a c i d  T i t r a t e d  it  a g a i n s t  

t h e  d y e  ( V  m l )  E n d p o i n t  is t h e  a p p e a r a n c e  o f  p  n k  c o l o u r  w h  c h  p e r s i s t e d  

f o r  a t  l e a s t  f  v e  s e c o n d s



60

F i v e  g  o f  f r e s h  f r u i t  w a s  e x t r a c t e d  in  a n  a c i d  m e d i u m  ( 4  %  o x a l  c  a c  d )  

a n d  t i t r a t e d  a s  a b o v e  a g a  n s t  t h e  d y e  s o l u t  o n  t o  a p  n k  c o l o u r  ( V 2 m l )  

A s c o r b i c  a c  d c o n t e n t  o f  t h e  s a m p l e  w a s  c a l c u l a t e d  u s  n g  t h e  f o r m u l a

A m o u n t  o f  a s c o r b  c  0  5 x  V 2 x  1 0 0
a c i d / 1 0 0  g  s a m p l e -------------------------------------------------- x  1 0 0

V  x  5 x  w e  g h t  o f  s a m p l e

3  2  2  5  R e a c t i o n  t o w a r d s  m a j o r  p e s t s  a n d  d i s e a s e s

N o  s c o r  n g  w a s  d o n e  f o r  p e s t s  s i n c e  t h e r e  w a s  n o  m a j o r  p e s t  n c  d e  c e  

m  t h e  c r o p  M o s a i c  w a s  t h e  o n l y  d i s e a s e  o b s e r v e d  a n d  h e n c e  s c o r  n g  b a s e d  

o n  v i s u a l  o b s e r v a t i o n s  w a s  d o n e  f o r  m o s a i c  i n c i d e n c e

Scoring for chilli mosaic incidence

T h e  r a t  n g  s c a l e  g  v e n  b y  R a j a m o n y  et al ( 1 9 9 0 )  n  m e l o n  w a s  u s e d  

f o r  s c o r i n g  w i t h  m i n o r  m o d i f  c a t i o n s  T h  s  w a s  d o n e  a c c o r d i n g  to  t h e  

c h a r a c t e r  S tic  s y m p t o m  o f  e a c h  o b s e r v a t  o n a l  p l a n t  ( T a b l e  3 a n d  P l a t e s  1 to  4 )

T a b l e  3  S c o r i n g  f o r  c h i l l i  m o s a i c  d i s e a s e

R a t i n g  s c a l e S y m p t o m C a t e g o r y

0 N o  s y m p t o m H  g h l y  r e s  s t a n t

1 V e r y  1 g h t  m o t t l  n g  o f  g r e e n  c o l o u r R e s i s t a n t

2 P r o m  n e n t  m o t t l  n g  o f  l e a v e s M o d e r a t e l y  r e s  s t a n t

3 M o t t l  n g  c o v e r s  t h e  e n t i r e  l e a f  l a m i n a S u s c e p t i b l e

4 S t u n t  n g  o f  t h e  p l a n t  R e d u c t i o n  in  
l e a f  s i z e  w i t h  c h a r a c t e r i s t  c  r a t  t a i l i n g  
a n d  f o r k  n g  a t  t h e  a p e x

H i g h l y  s u s c e p t  b l e

T h e  i n d i v i d u a l  p l a n t  s c o r e  w a s  u t i l  z e d  t o  w o r k  o u t  t h e  S e v e r i t y  

I n d e x  o r  V u l n e r a b  I t y  I n d e x  ( V I )  s o  a s  t o  m e a s u r e  t h e  r e s  s t a n c e



Pla t e  1

Pla te  3

P la t e  2

P la te  4
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T h e  i n d e x  w a s  c a l c u l a t e d  u s i n g  a n  e q u a t i o n  a d o p t e d  b y  S i l b e r n a g e l  a n d  J a f r i  

( 1 9 7 4 )  f o r  m e a s u r i n g  r e s i s t a n c e  in s n a p  b e a n  {Phaseolus vulgaris) t o  b e e t  

c u r l y  t o p  v i r u s  a n d  m o d  f  e d  l a t e r  b y  B o s  ( 1 9 8 2 )

(O n0 +  1 n +  2 n2  +  3 n 3 +  4 n 4)
V u l n e r a b  1 t y  I n d e x  ( V  I ) --------------------------------------------------------------- x  1 00

n ( n c 1)

w h e r e

no n n 4 n u m b e r  o f  p l a n t s  in  c a t e g o r y  0 1 4  r e s p e c t  v e l y

n -  t o t a l  n u m b e r  o f  p l a n t s

n c =  t o t a l  n u m b e r  o f  c a t e g o r i e s  5

T h e  v u l n e r a b  1 t y  n d e x  w a s  i s e d  to  c l a s s  fy  t h e  g e  o t y p e s  n lo

d i f f e r e n t  c a t e g o r i e s

SI N o V u l n e r a b i l i t y  I n d e x C a t e g o r y

1 0 2 0 H i g h l y  r e s i s t a n t

2 21 4 0 R e s i s t a n t

3 41  60 M o d e r a t e l y  r e s i s t a n t

4 61 80 S u s c e p t i b l e

5 81 100 H g h l y  s u s c e p t i b l e

3  2  3 S t a t i s t i c a l  a n a l y s i s

3  2  3  1 A n a l y s i s  o f  v a r  a n c e  ( A N O V A )  a n d  c o v a r  a n c e  ( A N C O V A )  f o r  

R a n d o m  z e d  B l o c k  D e s i g n  ( R B D )  n r e s p e c t  o f  t h e  v a r o i s  

c h a r a c t e r s  w a s  d o n e  ( P a n s e  a n d  S u k h a t m e  1 9 6 7 )

3  2  3  2  M e a n  T h e  m e a n  o f  t h e  c h a r a c t e r  X  ( X  ) w a s  w o r k e d  o u t



3 2  3  3 V a r  a b i !  t y  c o m p o n e n t s  ( p h e n o t y p  c a n d  g e n o t y p  c )  f o r  d f f e r e n t  

c h a r a c t e r s  w a s  e s t i m a t e d  a s  s u g g e s t e d  b y  K e m p t h o r n e  ( 1 9 7 7 )

( a )  T h e  v a r i a n c e  a n d  c o v a r i a n c e  c o m p o n e n t s  w e r e  c a l c u l a t e d  a s  p e r  t h e  

f o l l o w i n g  f o r m u l a e

F o r  t h e  c h a r a c t e r  X

E n v  r o n m e n t a l  v a r  a n c e  CJe M S E

M S T  M S E
G e n o t y p i c  v a r i a n c e  <jg 2 ---------------------

r

P h e n o t y p  c  v a r  a n c e  crp 2 crg 2 +  a e 2

w h e r e  M S T  a n d  M S E  a r e  r e s p e c t i v e l y  t h e  m e a n  s u m  o f  s q u a r e s  f o r  

t r e a t m e n t  a n d  e r r o r  f r o m  A N O V A  a n d  r t h e  n u m b e r  o f  r e p l i c a t i o n s

F o r  t w o  c h a r a c t e r s  X  a n d  X

E n v  r o n m e n t a l  c o v a r i a n c e  a c M S P E

M S P T  M S P E

G e n o t y p i c  c o v a r i a n c e  a g --------------------------
r

P h e n o t y p i c  v a r i a n c e  a p +  a

w h e r e  M S P T  a n d  M S P E  a r e  r e s p e c t i v e l y  t h e  m e a n  s u m  o f  p r o d u c t s  b e t w e e n  

t h e  h a n d  j h c h a r a c t e r s  f o r  g e n o t y p e  a n d  e n v i r o n m e n t  r e s p e c t i v e l y  f r o m  

A n a l y s i s  o f  C o v a r  a n c e  ( A N C O V A )

T h e  g e n o t y p e s  w e r e  c l a s s i f  e d  i n to  p o o r  m e d  urn  a n d  b e t t e r  c a t e g o r  e s  

w i t h  r e s p e c t  t o  e a c h  c h a r a c t e r  a s  f o l l o w s

s52
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D e f i n i t i o n C a t e g o r y

L e s s  t h a n  m e a n  S E m P o o r

B e t w e e n  m e a n  ±  S E m M e d i u m

M o r e  t h a n  m e a n  +  S E m B e t t e r

w h e r e  S E m is t h e  s t a n d a r d  e r r o r  o f  t h e  m e a n  f o r  e a c h  c h a r a c t e r

M S E

r

F o r  t h e  c h a r a c t e r  d a y s  to  f i r s t  f l o w e r i n g  t h e  r e v e r s e  o r d e r  is  b e i n g  

f o l l o w e d  f o r  c a t e g o r i z a t i o n

( b )  C o e f f i c i e n t  o f  v a r i a t i o n

V a r i a b  1 t y  t h a t  e x  s t e d  n t h e  p o p u l a t  o n  f o r  v a r  o u s  c h a r a c t e r s  w e r e  

a p p o r t i o n e d  us  n g  t h e  e s t  m a t e s  o f  c o e f f  c i e n t  o f  v a r i a t  o n  (S  n g h  a n d  

C h a u d h a r y  1 9 8 5 )

F o r  t h e  c h a r a c t e r  X

X

cre
E n v i r o n m e n t a l  c o e f f i c i e n t  o f  v a r i a t i o n  E C V  —  x  1 00

X

w h e r e  <TP <Tg a n d  CTe a r e  r e s p e c t i v e l y  t h e  p h e n o t y p  c  g e n o t y p  c  a n d  

e n v i r o n m e n t a l  s t a n d a r d  d e v  a t i o n s  w i t h  r e s p e c t  t o  e a c h  c h a r a c t e r

P h e n o t y p i c  c o e f f i c i e n t  o f  v a r i a t i o n  P C V  - x  10 0
X

G e n o t y p  c  c o e f f i c i e n t  o f  v a r i a t i o n  G C V  - x  1 00



<->4

3 2 3  4 H e r i t a b i l i t y

H a n s o n  et al ( 1 9 5 6 )  p r o p o s e d  t h e  m a t h e m a t  ca l  e la t  o n s h  p o f  va  

e s t  m a t e s  o n  c o m p u t a t  o n  o f  h e r  t a b i l  t y  w h  ch  s u s  a l l y  e x p r e s s e d  as  

p e r c e n t a g e

2 CTg2H e r i t a b i l i t y  ( b r o a d  s e n s e )  H   x  1 0 0

V

T h e  r a n g e  o f  h e r i t a b  1 t y  w a s  c a t e g o r  z e d  a s  s u g g e s t e d  b y  R o b i n s o n  et al 

( 1 9 4 9 )  a s  f o l l o w s

D e f i n i t i o n  C a t e g o r y

0 3 0  p e r  c e n t  L o w

31 6 0  p e r  c e n t  M e d  u m

61 p e r  c e n t  a n d  a b o v e  H  g h

3 2 3  5 G e n e t i c  a d v a n c e

G e n e t  c  a d v a n c e  as  p e r c e n t a g e  o v e r  m e a n  w a s  c a l c u l a t e d  a s  p e r  t h e  

f o r m u l a  g  v e n  b y  L u s h  ( 1 9 4 9 )  a n d  J o h n s o n  et al ( 1 9 5 5 )

k H 2 ctp

G e n e t i c  a d v a n c e  G A   — —  x  10 0
X

w h e r e  H 2 h e r  t a b  1 ty  n b r o a d  s e n s e

CJP p h e n o t y p  c  s t a n d a r d  d e v  a t i o n

k  s e l e c t  o n  d i f f e r e n t  a l  w h  c h  is  2  0 6  n c a s e  o f  5 %  s e l e c t i o n  in 

l a r g e  s a m p l e s  ( M i l l e r  et al 1 9 5 8  a n d  A l l a r d  1 9 6 0 )



3 5 -

G e n e t  c  a d v a n c e  w a s  c a t e g o r i z e d  a c c o r d i n g  to  R o b i n s o n  et al ( 1 9 4 9 )  

a s  f o l l o w s

D e f i n i t i o n  C a t e g o r y

L e s s  t h a n  2 0  p e r  c e n t  L o w

G r e a t e r  t h a n  2 0  p e r  c e n t  H i g h

3  2  3 6 C o r r e l a t i o n  a n a l y s i s

P h e n o t y p i c  g e n o t y p i c  a n d  e n v i r o n m e n t a l  c o r r e l a t i o n  c o e f f i c i e n t s  w e r e  

w o r k e d  o u t  a c c o r d i n g  to  t h e  p r o c e d u r e  s u g g e s t e d  b y  S i n g h  a n d  C h o u d h a r y  

( 1 9 8 5 )

3  2  3 7  P a t h  a n a l y s i s

T h e  d i r e c t  a n d  nd r e c t  e f f e c t s  o f  y e ld  c o n t r  b u t  n g  f a c t o r s  w e r e

e s t i m a t e d  t h r o u g h  p a th  a n a l y s i s  t e c h n i q u e  ( W r i g h t  1 9 5 4 )

3 2 3 8 M a h a l a n o b i  s D 2 a n a l y s i s

G e n e t  c  d i v e r g e n c e  w a s  s t u d i e d  b a s e d  o n  t e n  c h a r a c t e r s  t a k e n  t o g e t h e r  

u s i n g  M a h a l a n o b  s  D 2 s t a t  s t  c a s  d e s c r  b e d  b y  R a o  ( 1 9 5 2 )  T h e  g e n o t y p e s  

w e r e  c l u s t e r e d  b y  T o c h e r s  m e t h o d

3 2  3 9 S e l e c t i o n  i n d e x

T h e  v a r i o u s  g e n o t y p e s  w e r e  d i s c r  m  n a t e d  b a s e d  o n  t e n  c h a r a c t e r s  

u s i n g  t h e  s e l e c t i o n  in d e x  d e v e l o p e d  b y  S m i t h  ( 1 9 3 6 )  u s i n g  th e  d i s c r  m i n a n t  

f u n c t i o n  o f  F  s h e r  ( 1 9 3 6 )  T h e  s e l e c t i o n  in d e x  is d e s c r i b e d  b y  th e  f u n c t  o n

I - b  X  + b 2 X 2 +  b k X k



T h e  f u n c t i o n  H  a  G  +  a 2G 2 +  a k Gk d e s c r i b e s  t h e  m e r i t  o f  a  p l a n t  w h e r e

X  X 2 X k  a r e  t h e  p h e n o t y p i c  v a l u e s  a n d  G  G 2 Gk a r e  t h e  g e n o t y p i c  

v a l u e s  o f  t h e  p l a n t  w  th  r e s p e c t  t o  t h e  c h a r a c t e r s  X j  X 2 X k H d e n o t e s  

t h e  g e n e t i c  w o r t h  o f  t h e  p l a n t  T h e  e c o n o m i c  w o r t h  a s s i g n e d  t o  e a c h

c h a r a c t e r  is  a s s u m e d  to  b e  e q u a l  t o  u n i t y  1 e a  a  a k 1 T h e

r e g r e s s i o n  c o e f f i c i e n t s  b  b 2 b k a r e  e s t  m a t e d  n s u c h  a w a y  t h a t  t h e

c o r r e l a t i o n  b e t w e e n  H  a n d  I s  m a x  m u m

1 e  b  ~  P  G a  w h e r e  P  a n d  G  a r e  t h e  p h e n o t y p i c  a n d  g e n o t y p i c  

v a r i a n c e  c o v a r i a n c e  m a t r i c e s  r e s p e c t i v e l y  B a s e d  o n  t h e  b e s t i m a t e s  a n d  

t h e  m e a n  v a l u e s  f o r  t h e  t e n  c h a r a c t e r s  w  th  r e s p e c t  to  e a c h  a c c e s s  01 s c o  e s  

w e r e  c a l c u l a t e d  a n d  t h e  a c c e s s  o n s  w e r e  r a n k e d



i Z e j u l t



4 RESULTS

E x p e r i m e n t a l  d a t a  r e c o r d e d  d u r i n g  t h e  c o u r s e  o f  i n v e s t i g a t i o n  w e r e  

s u b j e c t e d  t o  s t a t i s t  c a l  a n a l y s i s  a n d  a r e  p r e s e n t e d  u n d e r  t h e  f o l l o w i n g  h e a d s

4 1 G e n e t  c c a t a l o g u  n g  in Caps cum chmense

4  2  V a r i a b i l i t y  n C  chmense

4 1 G e n e t i c  c a t a l o g u i n g  in  C chmense

T h i r t y  t w o  a c c e s s i o n s  o f  C  chmense w e r e  g e n e t  c a l l y  c a t a l o g u e d  b a s e d  

o n  t h e  d e s c r i p t o r  ( I B P G R  1 9 9 5 )  M o r p h o l o g  c a l  c h a r a c t e r s  1 k e  v e g c t a t  v t  

( T a b l e  4 )  n f i o r e s c e n c e  ( T a b l e  5 )  a n d  f ru  t a n d  s e e d  c h a r a c t e r s  ( T a b l e  6 )  v e r e  

r e c o r d e d  a n d  a c c e s s  o n s  w e r e  c a t a l o g u e d

A l l  t h e  a c c e s s  o n s  h a d  g r e e n  to  p u r p l e  h y p o c o t y l  a n d  s t e m  c o l o u r  T h e  

l e a f  c o l o u r  v a r  e d  b e t w e e n  1 g h t  g r e e n  t o  1 g h t  p u r p l e  w i t h  d e l t o i d  l e a f  s h a p e  

M o s t  o f  t h e  a c c e s s i o n s  h a d  s p a r s e  s t e m  p u b e s c e n c e  w i t h  g r e e n  t o  d a r k  p u r p l e  

n o d a l  a n t h o c y a n i n  P l a n t  g r o w t h  h a b i t  w e r e  e i t h e r  e r e c t  o r  c o m p a c t  w i t h  a  

s t e m  l e n g t h  o f  21 0 0  to  55  7 5  c m

F l o w e r s  p e r  a x i l  w e r e  e t h e r  t w o  o r  t h r e e  w i t h  e r e c t  t o  p e n d a n t  p o s  t i o n  

C o r o l l a  c o l o u r  r a n g e d  f r o m  1 g h t  y e l l o w  to  p u r p l e  w i t h  p a l e  b l u e  t o  p u r p l e  

a n t h e r  a n d  w h i t e  t o  l i g h t  p u r p l e  f i l a m e n t  A l l  t h e  a c c e s s i o n s  h a d  r o t a t e  c o r o l l a  

w  t h o u t  c o r o l l a  s p o t  A l l  t h e  a c c e s s  o n s  w e r e  i d e n t  c a l  w i t h  a  p r o m  n e n t

a n n u l a r  c o n s t r  c t  o n  a t  c a l y x  C a l y x  p i g m e n t a t i o n  w a s  a b s e n t  n a l l  t h e



Tabic 4 Vegetative characters in C chmense accessions

A c c e s s  o n  
n u n  b e

H y p o c o t y l
c o l o u r

S l e n
p u b e s c e n c e

L e a f  c o  o u r S t e m  c o l o u r N o d a l  a n t h o c y a n  n
P l a n t  g r o  v  h 

h a b  t
S t e m  l e n g t h  

( c m )
C C  1 G r e e n S p a r s e L g h t  g r e e n G r e e n G r e e n E r e c t 4 6  0 0
C C  2 G r e e n S p a r s e L g h  g r e e n G r e e n  v t h  p u r p l e  s t r  p e s L g h t  p u r p l e C o m p a c t 2 6  6 0
C C  3 G r e e n S p a  s e L g h t  g  e e n G r e e n  v  t h  p u r p l e  s  r  p e s G r e e n E r e c t 5 5  7 5
C C  4 G r e e n S p a  s e L g h t  g r e e n G  e e n G r e e n E r e c t 4 4  0 0
C C  5 P u r p l e S p a r s e L  g h t  p u r p l e P u r p l e D a r k  p u r p l e E r e c t 4 0  5 0
C C  6 G r e e n S p a  s e L g h t  g r e e n G r e e n L  g h t  p u r p l e E r e c t 2 3  3 3
C C  7 G r e e n S p a  s e L g h t  g r e e n G  e e n  v th  p u r p l e  s t r  p e s L g l p u  p i e C o m p a c 3 0  5 0
C C  8 G r e e n S p a  s e G  e e n G  e e n L  g h t  p u  p  e E  e c t 2 5  17
C C  9 G r e e n S p a r s e L g h l g  e n G  c e n L  g h t  p u r p  e E r e c t 2 8  0 0
C C  10 G r e e n I n  c  t i e d  a  e L g h t  g  c e n G  e e n L g h  p u  p i e E r  c 2 4  6 7
C C  11 G r e e n S p a r s e L  g h  g  e e n G  c e  i p u r p l e  s i r  p e s L  g h  p u r p l e C o m p a c 3 0  0 0
C C  12 G r e e n S p a r s e L  g h t  g r e e n G  e e n  v h  p u  p i e  s  r  p e s P u r p l e E r e c t 3 2  2 5
C C  1 G r e e n S p a  s e L  g h t  g r e e n G  c e n G r e e n E r  c t 3 5  0 0
C C  14 G r e e n S p a  s e L  g h t  g r e e n G  e e n  w  h  p u  p i e  s t r  p e s L  g h  p u  p i e E r e c t 3 4  0 0
C C  I d G r e e n I t e  e d  a  e L  g l I g r e e n G  e e n  v t h  p u r p l e  s  r  p e s G r e e n E r e c t 2 7  0 0
C C  16 G r e e n S p a r s e L g h t  g  e e n G r e e n L g h t  p u r p l e C o m p a c t 3 4  6 7
C C  17 G r e e n S p a  s e L  g h  g r e e n G  e e n  h  p u r p l e  s t r  p e s G r e e n E r e c t 2 4  0 0
C C  18 G r e e n S p a r s e I g h t  g  e e n G  e e n  w  th  p u r p  e s t r  p e s L  g h t  p u  p  e E r e c t 2 8  0 0
C C  19 G r e e n S p a  s e L g h t  g r e e n G  e e n  v  t h  p u r p l e  s t r  p e s G r e e n C o m p a c t 3 3  3 3
C C  2 0 G r e e n S p a  s e L  g h t  g  e e n G  e e n  w  th  p u r p l e  s r  p e s L  g h t  p u  p i e E r e c t 2 8  5 0
C C  21 G r e e n S p a  s e L g h t  g r e e n G r e e n  th  p u r p l e  s t r  p e s P u r p l e E  e c t 2 6  5 0
C C  2 2 G r e e n S p a  s e L g h  g r e e n G  e e n G r e e n C o m p a c 2 7  0 0
C C  2 G r e e n S p a r s e L g h t  g r e e n G r e e n G r e e n C o m p a c t 3 5  5 0
C C  2 4 G r e e n S p a r s e L  g h  g r e e n G  e e n  v  h  p u  p i e  s t  p e s L g h t  p u  p e E e c t 2 3  2 5
C C  2 d P u r p l e S p a r s e L  g h t  p u r p l e P u r p l e D a r k  p u r p l e E r e c t 2 6  0 0
C C  2( G r e e n n t e  n  e d  a t e L g h t  g  e e n G  e e n  v  h p u r p l e  s t r  p e s G r e e n E r c c 3 3  2 5
C C  2 7 G r e e n S p a r s e L g h t  g r e e n G  e e n L g h t  p u r p  e E r e c t 31  0 0
C C  2 8 G  c e n S p a  s e L  g h t  g  e e n G  e e n  w  ll p u r p l e  s t r  p e s G r e e n C o m p a c t 2 5  6 7
C C  2 9 G r e e n I n t e r m e d  a  e L g h  g r e e n G  e e n G  e e n C o m p a c t 2 1  0 0
C C  3 0 G r e e n S p a  s e L  g h t  g  c e n G  e e n G  e e n C o m p a c t 3 5  0 0
C C  3 G r e e n S p a  s e L g h t  g  c e n G e n  v  h  p u  p i e  s t r  p e s G  e e n C o m p a c 3 3  7 5
C C  3 2 G r e e n S p a  s c I g h  g r e e n G e n G r e e n E e c 2 8  0 0
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Table 5 Inflorescence characters in C chmense accessions

A c c e s s  o n  
N u m b e r

N u m b e r  o f  
f lo  ve  s p e r  

a 1

r i o  e r
p o s  0

C o r o l l a  
c o  o u r

A n t h e r  
c o  o u r

F l a m e n t  
c o l o u r

S t  g n  a  e \ s e  I o n  ( o u t  o f  10) C a l y  
p g m e n t a t  o n C a l y x  m a r g  n

E x s e r t c d
S a m e

e v e l
I n s e r t e d

C C  1 T  vo C r e c t L g h t  y e l l o w P a l e  b l u e W h  t c 6 4 A b s e n t I n t c r m e d  a t e

C C  2 T  o E  e c t L g h t  y e l l o w L g h  p u  p  e W h  t e 8 2 A b s e n t I n t c  m e d  a  e

C C  3 T h  e e E  e c t L  g h t  y e l lo  v P a l e  b  u e W h  t e 6 I A b s e n t E n  r e
C C  4 T h  e e E  e e l L g h t  y e l  o  v L g h t  p u  p i e W h  t e 10 A b s e n l n t e r m e d  a t e
C C  5 Ti  e e 1 c  n  d  a  e P u r p l e P u  p e L  g h t  p u r p l e 3 5 P r e s e n t n t c r m e d  a t e

C C  6 T  o I e  d a L e h  y e l lo  v P a l e  b l u e W h  t e 4 6 A b s e n In  c r m e d  a  e

C C  7 T  e e n  e  n e d  a t e L g h t  y e l l o w L g h  p u  p  e W h  te 7 3 A b s e n t l n t e r m e d  a  e

C C  8 T  o 1 i  n c d  a l e L g h t  y e l lo  v L  g h  p u  p i e W h  te 6 A b s e n t I n t e r m e d  a  e

C C  9 T h  e e I m  d e L g h t  ye l  o  v L  g h t  p u  p i c W h  e 4 3 I A b s e n I n t e r n  e d  a t e

C C  0 T  o C r e c L el y e l lo  v L  g h t  p u  p W h  c 9 I A b s e n l n t e r m e d  a t e

C C  11 T h r e e E  e c L g h  y e l lo  v L  g h t  p u  p e W h  tc 10 A b s e n l n t e r m e d  a l e
C C  12 T  vo P n d a n L e h t  y e l lo  v P a  e  b  u e W h  tc 9 1 A b s e n t l n t e r m e d  a  e

C C  1j T  o b  c t L el t  y e l lo  v P a l e  b l u e W h  t c 10 A b s e n t l n t e r m e d  a t e
C C  14 T  o I n  e  n  e d  a t e L g h t  y e l  o  v L  g h t  p u r p l e W h  e 8 2 A b s e n t l n t e r m e d  a t e

C C  3 T  o P e n d a n t L g h t  y e l lo  v P a l e  b l u e W h  t e 9 1 A b s e n t l n t e r m e d  a t e
C C  16 T  o E  c c L g h t  y e l lo  v L g h t  p u r p  e W h  t e j 4 3 A b s e n l n t e r m e d  a t e
C C  17 T  o In  n e d  a  c L g h t  y e l lo  v L g h  pu  p i c W h  t e 7 0 1 A b s e n t l n t e r m e d  a  e
C C  18 T h  e e E r  c t L g h t  y e l lo  v L g h t  p u r p l e W h  t e 6 4 A b s e n t l n t e r m e d  a t e
C C  19 T  e e n t e  n  e d  a e L g h t  y e l lo  v P a l e  b l u e W h  e 3 4 1 A b s e n l n t e r m e d  a t e
C C  2 0 T h  e e In  c r m e d  a e L g h t  y e l lo  v L g h  p u r p  e W h  t e 6 j 1 A b s e n l n t e r m e d  a t e
C C  21 T h  e e E  c c L g h t  y e l lo  v L  g h t  p u r p  e W h  te 7 A b s e n l n t e r m e d  a t e
C C  2 ? T h  e e In  e n e d  a e L  g h t  y e l lo  v L  g h t  p u  p i e W h  e 10 A b s e n t l n t e r m e d  a t e
C C  23 T l  r e e In  c  m c d  a t e L g h t  y e l lo L  g h t  p u r p l e W h  tc 7 2 1 A b s e n t l n t e r m e d  a t e

C C  2 4 T  o P c n d a n L g h t  y e l l o w L g h  p u r p  e W h  te 8 1 1 A b s e n l n t e r m e d  a t e
C C  2 3 T h  e e In  m e d  a t e P u  p i e P u r p l e L  g h t  p u r p l e ? 3 P r e s e n t l n t e r m e d  a t e

C C  ? 6 T  o In  c  m e d  a  e L g h t  y e l  o  v P a l e  b  u e W h  e 8 I A b s e n t l n t e r m e d  a t e
C C  7 T h  e e P e n d a n L  g h t  y e  lo v L g h t  p u r p W h  tc j 6 1 A b s e n t l n t e r m e d  a t e
C C  2 8 T  o E c t L g h t  y e l lo  v L  g h t  p u r p  e W h  t c 9 I A b s e n t l n t e r m e d  a t e
C C  2 9 T h  e e In  n e d  a e L g h t  y e l lo  v L  g h  p u r p l W h  e 8 2 A b s e n l n t e r m e d  a t e
C C  0 T  o E  c L e h t  y e l  o  v P a l e  b  u e W h  e 9 1 A b s e n t l n t e r m e d  a  e
C C  I T h  c e r  c L e h t  y e l l o  v L  g h t  p u r p  e W h  t e 10 A b s e n t E n t  e
C C T h  e e n m e d  a e L e h  yell  v L  g h  p u  p e W h  t 6 1 A b s e n t I n  e r m e d  a t e  |
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Table 6 Fruit and seed characters in C chmense accessions

A c c e s s  on  
N u m b e

A n lh o c y a n  n 
sp o ts  o r  s p e s  

o n  f  u

F ru  t c o l o u r  a t  
m m a t u r e  s ta g e

Tru  t c o l o u r  a t  
m a i i e  s t a g e

F r u  t s h a p e
Fru  t  s h a p e  at  

p e d  cel 
a t ta ch n  en

N e c k  a t  b a s e  
o f  fru t

F ru  I s h a p e  at 
b lo s s o m  e n d

Fru t c ro s s  
s ec t  o n a l  

co r ru g a t  o n
S e e d  c o lo u

C C  ! A b se n G r e e n R ed E l o n g a te A c u te A b s e n t P o  n lcd C o rru g a te d S t r a w
C C  2 A b se n t G r e e n R e d C a n  p a n u la te T r u n ca te A b s e n t P o  n ted In c m e d  a te S t r a w
C C  3 A b s e n G r e e n R ed E l o n g a t e A c u te P r e s c n P o  n tcd C o r ru g a te d S t r a w
C C 4 A b se n t G r e e n D a  k  re d E l o n g a te Acute P r e s e n t P o  n te d I e  n ed  a e S t r a w
C C  5 P re s c n G r e e n D a  k  red C a m p a n u l a t e A c u te A b s e n P o  n tcd In c  n  d a te S t r a  v
C C  6 A b s e G  e en D a  k  r e d T  a n g u la r T r u n c a  e A b s e n t P o  n ted C o  u ga ted St  a  v
C C  7 A b se n t G  een D a  k red C a m p a n u l a t e 1 runca tc P r e s e n t P o  n tcd C o  u c a  e d S t r a  v
C C  8 A b s e n t G r e e n R e d C a n  p a n u la te T r u n ca  e A b s e n B lu n C  u g a te d St a
C C  9 A b s e n t G  een L c  n o n  y e l  o w C a m p a n u l a t e C o rd a te A b s e n B lu n t C o  u g a  e d S t r a  v

C C  10 A b s e n t G  e e n R e d T r  a n g u la C o r d a  c A b s e n t B lun t C o r ru g a te d S t r a  v
C C A b s e n G  e en D a  k  cd E  o n g a  e A c u te P r e s e n t P o  n te d C o r ru g a te d S t r a w
C C  2 A b s e n t G  e en R ed T  a n g u la r T r u n c a t e A b s e n t P o  n tcd C o  uga  ed S t r a  v
C C  13 A b s e n t G re e n D a  k ed E l o n g a te A c u te A b s e n t P o  n tcd C o r ru g a te d S t r a w
C C  14 A b se n t G  e en R e d C a m p a n u l a t e T r u n c a te A b s e n t B lu n t C o  uga  ed S t r a  v
C C  13 A b se n t G r e e n R e d B  o c k y T r u n c a  c P  e sc n t B lu n t C o r ru g a te d S t r a w
C C  6 A b s e n G r e e R ed T  a n g u la r T r u n c a  e A b s e n t P o  n c d C o r ru g a te d S t r a w
C C  17 A b se n t G r e e n R e d T  a n g u la r T r u n ca  c A b s e n t P o  n ted C o r ru g a te d S t r a  v
C C  18 A b s e n G r e e n R e d C a m p a n u l a t e Truncate A b s e n t B lu n t C o r ru g a te d S t r a  v
C C  19 A b s e n t G r e e n R e d E l o n g a t e A c u te A b s e n t B lu n t In  c rm e d  a te S t r a  v
C C  2 0 A b s e n G r e e n R e d C a m p a n u l a t e T  runca te A b s e n t P o  n ted C o r ru g a te d S t r a w
C C  2 A b s e n t G  e e n R e d C a m p a n u l a  e T r u n ca te A b s e n t P o  n ted C o  ru g a led S t r a w
C C  2 2 A b s e n t G  e en R e d B lo c k y T r u n c a te A b s e n t B lu n t C o r ru g a te d S t r a w
C C  ^3 A b s e n G r e e n R e d A  m o s t  r o u n d T r u n ca  e A b s e n B lu n t S ig h  ycorrugated S t r a w
C C  ? 4 A b s e n G re e n R e d B lo c k y T r u n ca te A b s e n t P o  n ed C o r ru g a te d S t r a w
C C  *>3 A b s e n t D e e p  p u rp le R e d C a m p a n u l a  e A c u te A b s e n t P o  n ted C o r ru g a te d S t r a w
C C  ? 6 A b s e n t G re e n R e d C a m p a n u  a te T r u n c a te A b s e n t P o  n ed C o  u g a te d S t r a w
C C  ? 7 A b s e n G  e en L e m o n  y e  o w B lo c k y C o  d a  c A b s e n P o  n ted C o  ru g a  ed S t r a w
C C  8 A b s e n t G re e n R e d T  a n g u la r 1 ru n ca  e A b s e n t B lu n t C o r ru g a  ed S t r a w
C C  *>9 A b s e n G een R ed B lo c k y 1 runca  c A b s e n B lu n t C o  ru g a  ed S t  a w
C C  0 A b s e n t G re e n D a r k  r e d T  a n g u l a r 1 unca  c A b s e n t B lu n t C o r ru g a te d S t r a  v
C C  I A b s e n G  e en R ed T  a n g u la 1 runca  e A b s e n B un t C o  ru g a  e d St a w

C C A b s e n G re e n D a  k  R e d C a n  p a n u  a te C o  da te A b s e n t P o  n ted C o  ruga  ed S t r a w

-t>*
o



a c c e s s i o n s  e x c e p t  C C  5 a n d  C C  2 5  w h i l e  c a l y x  m a r g  n w a s  i n t e r m e d i a t e  n 

m o s t  o f  t h e  a c c e s s i o n s

F r u i t  c o l o u r  a t  m m a t u r e  s t a g e  r e m a  n e d  g r e e n  e x c e p t  in  C C  2 5  w h i c h  

h a d  d e e p  p u r p l e  c o l o u r  E x c e p t  f o r  C C  5 a l l  t h e  a c c e s s  o n s  h a d  n o  

a n t h o c y a n  n s p o t s  o r  s t r  p e s  o n  f n  t A t  m a t u r e  s t a g e  C C  9 a  d C C  2 7  

r e c o r d e d  l e m o n  y e l l o w  c o l o u r  w h i l e  t h e  r e s t  o f  t h e  a c c e s s  o n s  h a d  r e d  t o  d a r k  

r e d  c o l o u r

F r u i t  s h a p e  v a r i e d  f r o m  e l o n g a t e  t o  b l o c k y  w i t h  a c u t e  t r u n c a t e  o r  

c o r d a t e  s h a p e  a t  p e d  c e l  a t t a c h m e n t  N e c k  a t  b a s e  o f  f r u i t  w a s  a b s e n t  n m o s t  

o f  t h e  a c c e s s i o n s  w i t h  e t h e r  p o i n t e d  o r  b l u n t  b l o s s o m  e n d  S l i g h t l y  c o r r u g a t e d  

t o  c o r r u g a t e d  f r u i t  c r o s s  s e c t i o n  w a s  n o t i c e d  w i t h  t w o  t o  t h r e e  l o c u l e s  p e r  

f r u i t  S e e d  c o l o u r  w a s  f o u n d  t o  b e  s t r a w  n a l l  t h e  a c c e s s  o n s

4 2  V a r i a b i l i t y  i n  C chm ense

4 2 1 Mean perform ance

A n a l y s  s o f  v a r i a n c e  s h o w e d  s  g n  f i c a n t  d  f f e r e n c e s  a m o n g  t h e  

a c c e s s  o n s  f o r  a l l  t h e  c h a r a c t e r s  s t u d  e d  ( T a b l e  7 )  T h e  m e a n  v a l  e s  o f  3 ^  

a c c e s s  o n s  f o r  d f f e r e n t  c h a r a c t e r s  a r e  p r e s e n t e d  n T a b l e  8

P l a n t  h e i g h t

T h e r e  w a s  s i g n i f i c a n t  d i f f e r e n c e  a m o n g  t h e  a c c e s s i o n s  f o r  p l a n t  h e i g h t  

It  r a n g e d  f r o m  61  3 3  t o  13 3  3 3  c m  w  t h  a n  o v e r a l l  m e a n  o f  9 8  6 9  c m  C C  2 7  

w a s  t h e  t a l l e s t  w i t h  a  h e  g h t  o f  1 3 3  3 3  c m  w h i c h  w a s  o n  p a r  w  th  C C  7



T ab le  7 A nalysis  o f  v a r ia n c e  fo r  20 c h a r a c t e r s  in 32 access ions  o f  C chmense  (M ean  sq u a re s )

S o u r c e d f P l a n t  h e i g h t
P r i m a r y  

b r a n c h e s  p e r  
p l a n t

P l a n t  s p r e a d
D a y s  to  f  r s t  

f l o w e r i n g
P o l l e n  

v i a b  l i ty
D a y s  to  
m a t u r i t y

F r u i t s  p e r  
p l a n t

R e p l i c a t i o n 2 61 19 0 01 1 0 0 5  50 2 2  2 0 5 41 13 2 0 * * 6 8 7  38

G e n o t y p e 31 108 3  1 0 * * 4 9 5 * * 5 9 4 5  9 4 * * 101 4 2 * * 83 9  8 8 * * 4 2  17** 6 8 8 5 3  0 4 * *

E r r o r 62 4 8  0 7 1 68 6 8 6  32 7 09 2 63 I 2 9 2 7 2  96

S o u r c e d f F r u  t l e n g t h P e d  c e l  l e n g t h F r u  t g  rtl F r  u t  \ e i g l  t
S e e d s  p e r  

fru  t
1000  s ee d  

w e i g h t
Y i e l d  p e r  

p l a n t

R e p h c a t  o n 2 0 0 0 2 0 03 0 01 0 02 7 95 0 01 3 1 4 9  0 0 *

G e n o t y p e 31 3 1 1 * * 1 5 2 * * 6 7 1 * * 8 3 1 * * 4 3 8  7 7 * * 1 0 6 * * 4 7 4 8 2 0  9 0 * *

E r r o r 62 0 0 7 0 0 2 0 03 0 06 4  41 0 03 9 8 7  52

S o u r c e d f
Y i e l d  p e r  

h a r v e s t
N u m b e r  o f  

h a r v e s t s
C a p s a i c  n O l e o r e s i n A s c o r b  c a c i d

M o s a i c
i n c i d e n c e

R e p l i c a t i o n 2 140  3 4 0 03 0 0 2 * * 0 24 14 8 4 * * 5 00

G e n o t y p e 31 1 2 8 8 5  2 2 * * 5 4 9 * * I 4 1 * * 59  0 4 * * 8 3 8  7 7 * * 9 7  2 1 * *

E r r o r 6 2 6 7  89 0 0 2 0 0 0 2 0 6 7 0 81 15 83

*S g n  f  c a n t  a t  5 p e r  c e n t  l e v e l  
** S gn  f i c a n t  a t  I p e r  c e n t  l e v e l

bo



Table 8 Mean value o f  biometric characters

A c c e s s  o n  
N o

Plan t  he  g h  
( c m )

P r  n  a ry  
b r a n c h e s  
p e r  p la n

P la n t
s p r e a d

(c m )

D a y s  to  
f  rs  

f l o w e r  n g

P o  len  
v  a b  1 ty  

( % )

C C  1 115 0 0 4  6 7 271  2 2 6 8  0 0 6 5  3 7

C C 2 1 0 0  0 0 3 6 7 2 7 0  4 4 6 5  3 3 7 5  7 0

C C  3 1 1 8  3 3 8 6 7 3 2 4  6 3 6 9  0 0 65 4 7

C C  4 1 2 5  6 7 6 6 7 3 0 4  4 7 6 4  0 0 7 9 9 0

C C  5 1 1 6  0 0 6  3 3 3 j 4 5 8 7 7  0 0 4 8 0

C C  6 9 4  6 7 4 3 3 3 1 5  21 7 2  3 3 4 0  10

C C  7 1 2 8  0 0 6 3 3 4 5 4  4 8 6 5  3 3 8 5  10

C C  8 103  6 7 4 9 0 2 8 6  n 6 8  3 3 3 3  ^ 7

C C 9 7 7  0 0 4 3 3 ? 6 9  9 7 7 0  0 0 4 9 3 0

C C  10 93  0 0 5 6 7 2 9 4  *>6 7 0  0 0 4 4  4 7

C C  11 1 0 7  6 7 3 3 3 3 5 j  6 9 7 1  3 3 8 0  4 0

C C  12 1 2 2  6 7 3 3 3 7 9  8 7 6 5  3 3 4 7  3

C C  13 10 5  0 0 3 6 7 2 6 8  61 5 4  6 7 7 9  9 3

C C  14 1 0 2  0 0 4 6 7 09?  ] 7 6 6  3 3 3 8  2 3

C C  15 10 6  6 7 4 0 0 3 j 0  3 9 6 7  6 7 8 0  8 0

C C  16 1 0 6 8 3 3 3 0 8  6 6 6 9  6 7 6 9  93

C C  17 6 6  0 0 4  3 3 3 2 9  0 8 71 6 7 7 0  7 3

C C  18 7 2  6 7 6  0 0 2 6 5  73 7 3  3 3 7 0  83

C C  19 8 6  0 0 7 0 0 9 4 8  71 6 7  0 0 4 7  7 0

C C  2 0 1 1 4  6 7 6 0 0 3 8 2  7 5 7 9  33 61 5 7

C C  21 8 0  67 5 6 7 3 ^ 0  7 0 7 6  6 7 4 5  4 3

C C  2 2 81 33 4  3 3 3 2 0  4 4 71  6 7 7 2  j 0
C C  23 1 0 2  0 0 6  0 0 ^ 9 9  5 0 6 0  6 7 7 9  0

C C  2 4 8 6  0 0 4  6 7 3 2 4  8 9 6 6  6 7 6 0  0 0

C C  2 5 8 3  0 0 5 0 0 j  17  36 7 6  0 0 4 6  6 0

C C  2 6 9 9  6 7 7  0 0 3 1 6  2 5 7 6  3 3 4 0  2 7

C C  2 7 1 j 3 j 5 0 0 j 81 9 7 7 6  0 0 81 1

C C  2 8 9 7  6 7 ^ 33 j 7 7 5 7 4  6 7 8 6  4 0

C C  2 9 61 6  3 3 2 4 9  2 3 8 3  0 0 56 9

C C  3 0 1 1 8  0 0 4  33 j 68 61 6 3  0 0 7 7  6 0

C C  31 8 6  0 0 6  33 7 81 9 6 7 0  6 7 8 6  9 3

C C  32 6 8  0 0 6 0 0 9 2  9 5 7 4  6 7 6 2  4 3

C D  (5° ) 11 3*519 2  1 1 6 0 7 8 0 8 4  3 4 8 2 2 6 4 8 8

D a y s  to Tn i  ts  p e r  F  u  t  le ng th  | Cn e th  F r u  t g  r th  
m a tu r  ty p la n t  ( c m )  ( c m )

3 6  33 196 4 5 6 53 4 00 5 77 4 93

31  0 0 2 1 6  3 3 5 6 0 3 8 0 10 23 8 6 3

2 8  3 3 2 7 4  0 0 5 57 3 0 7 6 9 0 4  0 8

3 7  33 2 3 3  3 3 5 9 7 3 53 5 2 7 I 2 2

2 9  6 7 2 0 1  0 0 5 93 5 2 0 7 93 6  5 0

2 9  0 0 3 7  6 7 6 17 2 9 j 9 4 7 5 8 2

31  0 0 oOS 8 9 6  75 3 9 j 9  93 6  3 8

3 6  6 7 8 7  6 0 5 6 7 3 2 10 3 7 6 5 5

31 0 0 r> 50 5 53 4 4 0 10 10 6 5 5

2 9  3 3 49 00 5 9 3 2  9 7 7 2 3 2  0 7

31 3 3 171 0 0 8 33 4  10 7 6 7 5 3 6

3 5  6 7 18 8  5 0 5 6 0 3 8 10 10 6  7 2

3 7  3 3 6 2 0  0 0 6 63 2 8 7 7  0 7 5 18

2 9 j 6  6 7 4 5 7 2  6 0 10 0 7 5 9 7

2 9  3 3 3 2 6  6 7 5 9 0 3 0 7 10 0 0 6  8 7

31 6 7 2 0 1  8 7 6 63 3 10 8 17 3 3 2

2 7  6 7 7 9  2 8 6 0 0 3 2 0 9  7 7 4  7 3

3 5  6 7 2 0  3 7 4  83 2 5 0 9 73 4  51

3 4  6 7 111 3 6 4 5 7 4 4 3 6 87 4  15

31 0 0 6 6  0 0 3 8 0 2 87 7 7 7 4  0 5

3 2  6 7 4 8  3 3 6 4 7 3 17 7 73 3 3 9

3 2  6 7 13 6  5 0 5 5 7 3 9 7 9 7 0 4  0 0

3 0  3 3 6 3 7  4 4 4  10 7 0 8 9 7 5 8 8

2 8  0 0 18 9 9 6 0 0 3 2 3 7 5 0 5 2 8

2 3  0 0 8 6  6 4 3 6 0 5 5 0 6  4 3 3 17

3 0  0 0 3 5  3 3 5 87 3 6 7 6 8 0 4  2 7

31 3 3 1 9 8  4 3 7 j 3 4 0 7 9 7 0 7  4 4

3 4  6 7 2 1 3  9 0 6 4 7 6 0 9 2 0 7 0 5

2 6  0 0 9 9  8 9 4 6 3 2 7 7 9 7 7 5 13

2 2  0 0 2 1 2  3 3 6 93 3 9 0 9  10 3 6 4

j O 6 7 2 0 j  0 0 5 6 0 2 9 0 8 53 5 3 3

2 8  6 7 19 0 0 4 93 2 8 7 6 43 2 4 2

1 8 5 8 0  2 6  9 7 9 7  0 4 7 5  0  2 0 2  0 2 8 1 3  0  4 1 0 4

Gs



Table 8 Contd

A c c e s s  o n  
N o

S e e d s  p e  
f r u  I

1 0 0 0  s e e d  
v c  g h t  

( g )

Y  e l d  p e r  
p l a n t  

( g )

Y  e l d  p e r  
h a r v e s t  

(R)

N u m b e r  o f  
h a r v e s t s

C a p s a  c  n 

( % )

O l e o r e s  n 

( % )

A s c o r b  c  
a c i d  

( m g / l O O g )

M o s a  c  
n c  d e n c e

( V I )

C C  1 13 33 3 7 9 3 1 9  4 9 1 0 6  5 0 3 0 0 1 2 0 13 0 9 1 1 9  6 0 5 5  4 2

C C  2 4 9  0 0 5 0 2 9 1 9  9 0 171 6 6 5 4 0 2  4 1 17 8 6 9 4  2 0 51 19

C C  3 2 3  0 0 3 7 3 4 0 8  0 3 1 0 8  5 5 3 7 7 3 5 9 10 91 1 2 0  3 7 51 3 9

C C 4 3 6 7 4  1 1 2 5 5  7 1 7 9  6 4 3 2 2 2 8 5 16  3 8 1 0 6  2 0 61 61

C C  5 *>8 33 3 7 2 4 7 9  8 0 7 4  4 3 6  4 5 2 3 6 2 7  18 9 4  5 3 51 6 7

C C  6 4 j  6 7 4 15 1 3 0  18 3 8  5 0 3 3 5 1 7 2 9  17 91  0 7 5 4  7 9

C C  7 4 2  6 7 3 4 6 1 0 5 9  3 7 7 6 3  17 4  0 3 2  73 16 2 5 1 3 6  3 3 5 2  5 8

C C  8 3 0  0 0 3  15 1j  0 5 8 3  6 9 3 7 5 1 4 9  j 3 1 0 4  10 5 6  55

C C  9 7 6 7 3 4 2 12 2 0 3 4 2 3 6 9 1 75 7 2 6 8 5  9 3 5 7  0 8

C C  10 4 3  0 0 3 0 4 1 0 2  8 0 2  9 0 3  2 2  6 9 10  7 9 8 5  6 0 61  7 9

C C  11 4 0  3 3 3 3 0 j 9 0  5 4 7 4  91 5 2 2 3 0 3 13 0 5 1 0 5  5 3 51 19

C C  12 4 0  3 3 4  3 6 8 0 7  6 2 1 5 7  8 7 5  12 2  7 3 12 6 4 6 1  83 5 4  8 6

C C  13 41 6 7 4  10 1 4 j 5 6 0 2 0 6  9 7 6  9 4 3 0 3 13 9 4 1 0 2  7 0 4 0  6

C C  14 2  0 0 4  6 0 1 4 0  4 6 5  0 3 2  16 1 4 3 8 6 6 1 0 9  6 0 5 6  11

C C  15 4 4  6 7 4  21 7 4 3  4 5 1 7  3 8 6  3 4 1 9 8 10  3 8 1 0 2  7 0 51 3 9

C C  16 2 5  3 3 3  9 5 4 1 4  4 0 4 0  4 3 2  9 6 3 7 4 2 4  2 5 6 8  5 0 6 7  9 0

C C  17 41 0 0 4  6 3 1 9 7  3 8 4 5  9 8 4  2 9 2  4 8 11 0 7 1 0 2  7 0 5 6  3 5

C C  18 2 5  3 3 4 2 6 8 5  6 7 2 4  5 4 3 4 9 2 4 8 11 6 6 8 9  0 0 51 6 7

C C  19 2 7  3 3 2  8 3 ^ 4 8  31 5 9  81 4  15 2  8 3 7  1 6 8 2  2 0 5 8  7 7

C C  2 0 2 9  0 0 4 9 2 7 5 0  81 71 4 4 3  51 3 15 8 19 7 5  3 0 5 2  4 3

C C  21 2 0  0 0 5 21 1 5 4  5 3 6 6  5 9 2  3 3 2  17 4  9 2 8 9  0 0 5 3  6 2

C C  2 2 3 3  6 7 4  11 3 3 1  6 2 8 3  19 3 9 9 3 10 16 2 4 9 9  3 0 4 6  8 8

C C  23 4 7  6 7 4 2 9 1 6 4 9  7 2 7 7 8  31 5  9 3 I 5 9 9  2 5 1 0 2  7 0 5 0  15

C C  2 4 18 6 7 4  5 8 5 5  0 0 2 8 2 2  4 2 2  9 7 13 3 5 9 8  6 0 6 4  5 8

C C  2 d 2 6  6 7 4  3 j 1 4 3  0 7 7 8  4 9 5 0 2 1 2 5 8 3 3 8 2  2 0 4 8  61

C C  2 6 21 0 0 3 7 4 7 3  5 7 6  4 0 2 0 3 2  9 7 13 9 6 1 0 2  7 0 6 4  4 0

C C  7 4 9  6 7 4 4 2 7 6 4  3 6 3 9  15 5 4 9 2  j 7 10 6 8 1 3 0  10 5 7  9 2

C C  28 14 6 7 4  5 5 6 6 7  71 2 5  9 3 5 1 2 53 2 0  3 0 1 2 3  3 0 5 4  2 5

C C  *>9 2 6  3 5 11 7 7 5  9 1 7 4 3 3 7 6 3 4 1 11 6 6 71  9 0 6 3  0 6

C C  0 2 6 4  0 9 6 9 6  2 3 16 0 6 6 0 0 2  2 7  8 9 1 0 2  7 0 6 0  0 2

C C  1 5 7  6 7 4  5 7 5 8 1  8 7 1 16  3 7 5  0 0 2  5 3 12  2 4 1 0 9  6 0 5 9  0 8

CC 2 
CD ( o)

3 2  6 7  
3 4  9 4

4 15

0  2 5 9 3

5 1
5 l  3 6 4

19 7 8  
1 4 5 5 3

7 f 0  

0  2 3 4

3 4 3  
0 0 6 9 3

15 01

1 3 4 1 2

1 0 6  2 0  
1 4 7 2 9

5 2 7
6 4 9 7 6



( 1 2 8  0 0  c m )  C C  4  ( 1 2 5  6 7  c m )  a n d  C C  12 ( 1 2 2  6 7  c m )  T h e  a c c e s s i o n  C C  2 9  

w a s  t h e  s h o r t e s t  (61  3 3  c m )

P rim ary branches per plant

P r i m a r y  b r a n c h e s  p e r  p l a n t  w a s  f o u n d  t o  v a r y  f r o m  3 3 3  t o  8 6 7  T h e  

a c c e s s i o n s  o n  a n  a v e r a g e  h a d  5 4 4  p r i m a r y  b r a n c h e s  p e r  p l a n t  M a x  m u m  

p r i m a r y  b r a n c h e s  w a s  o b s e r v e d  in  C C  3 ( 8  6 7 )  a n d  m i n i m u m  n C C  12  (3  3 3 )

Plant spread

M e a n  p l a n t  s p r e a d  v a r i e d  f o r m  2 4 8  71 t o  4 5 4  4 8  c m  w i t h  a  g e n e r a l  

m e a n  o f  3 1 5  3 9  c m  P l a n t  s p r e a d  w a s  m a x  m u m  n C C  7  ( 4 5 4  4 8  c m )  a n d  

m i n i m u m  in  C C  19 ( 2 4 8  71 c m )

Days to first flowering

D a y s  t o  f i r s t  f l o w e r  n g  e x h i b i t e d  a  r a n g e  o f  5 4  6 7  t o  8 3  0 0  C C  13 w a s  

t h e  e a r l i e s t  t o  f l o w e r  ( 5 4  6 7 )  a n d  w a s  s i g n i f i c a n t l y  d i f f e r e n t  f r o m  a l l  o t h e r  

a c c e s s i o n s  C C  2 9  ( 8 3  0 0 )  w a s  t h e  l a t e s t  w h i c h  w a s  o n  p a r  w i t h  C C  2 0

( 7 9  3 3 )

Pollen v iability

W i d e  v a r  a t i o n  a m o n g  t h e  a c c e s s i o n s  w a s  o b s e r v e d  f o r  p o l l e n  v i a b i l i t y  

( P l a t e s  5 a n d  6 )  I t r a n g e d  f r o m  3 3  2 7  p e r  c e n t  in  C C  8 t o  8 6  9 3  p e r  c e n t  in  

C C  31 T h e  a c c e s s  o n s  C C  2 8  ( 8 6  4 0  p e r  c e n t )  a n d  C C  7  ( 8 5  10 p e r  c e n t )  v e r e  

o n  p a r  w  t h  C C  31
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Days  to m a t u r i t y

The accessions varied significantly for days taken from fruit set to 

harvest. CC 30 was the earliest to mature, which took 22 days, while CC 4 

was the latest (37.33).

F r u i t s  p e r  p l an t

A wide range of variation was noticed for fruits per plant. Maximum 

fruits were obtained from CC 23 (637.44) which was on par with CC 13

(620.00). CC 24 had the minimum fruits (18.99) which was on par with CC 32

(19.00), CC 18 (20.37), CC 9 (22.50), CC 26 (35.33), CC 14 (36.67) and CC 6 

(37.67).

F r u i t  l engt h

Fruit length varied considerably from 3.60 cm in CC 25 to 8.33 cm in 

CC 1 1 with an overall mean of 5.75 cm (Plate 7).

Pedice l  l ength

Pedicel length among the accessions was found to range from 2.50 

(CC 18) to 5.50 cm (CC 25).

F r u i t  g i r t h

Girth of the fruits varied significantly among the accessions from 5.27 

to 10.37 cm. Maximum fruit girth was recorded in CC 8 (10.37 cm) which 

was on par with CC 2 (10.23 cm) and CC 9 (10.10 cm). Accession CC 4 (5.27 cm) 

had the minimum fruit girth.
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h i g h e s t  in  C C  2  ( 8  6 3  g )  a n d  l o w e s t  in  C C  4  ( I  2 2  g )

Seeds per fruit

S e e d s  p e r  f r u  t o b s e r v e d  a  r a n g e  f r o m  5 6 7  in  C C  4  t o  5 7  6 7  n C C  31 

w  t h  a n  o v e r a l l  m e a n  o f  3 2  14

1000 seed weight

A  n a r r o w  r a n g e  o f  v a r  a t i o n  w a s  o b s e r v e d  f o r  1 0 0 0  s e e d  w e  g h t  f r o m  

2  8 3  t o  5 2 1  g  C C  21  h a d  t h e  h i g h e s t  1 0 0 0  s e e d  w e i g h t  o f  5 21  g  a n d  t h e  

l o w e s t  n C C  19  ( 2  83  g )

Yield per plant

A  w i d e  r a n g e  o f  v a r i a t  o n  w a s  n o t i c e d  f o r  y  e l d  p e r  p l a n t  C C  2 3  h a d  

t h e  h g h e s t  y  e l d  ( 1 6 4 9  7 2  g )  w h i c h  w a s  s i g n i f i c a n t l y  d i f f e r e n t  f r o m  a l l  o t h e r  

a c c e s s i o n s  T h e  l o w e s t  y  e l d  w a s  o b t a  n e d  f r o m  C C  3 2  (51  31 g )  v \h  c h  w a s

o n  p a r  w  t h  C C  2 4  ( 5 5  0 0  g )  C C  2 6  ( 7 3  5 7  g )  a n d  C C  18 ( 8 5  6 7  g )

Yield per harvest

Y i e l d  p e r  h a r v e s t  h a d  a  r a n g e  f r o m  19 7 8  g  in  C C  3 2  t o  2 7 8  31 g  in  

C C  2 3  w i t h  a n  o v e r a l l  m e a n  o f  9 5  7 8  g

F r u i t  w e i g h t

R a n g e  in fru t w e ig h t  a m o n g  the  acces s io n s  w a s  from  1 22 to 8 63 g



Number of harvests

A m o n g  t h e  a c c e s s  o n s  t h e  n u m b e r  o f  h a r v e s t s  w a s  f o u n d  to  v a r y  f r o m  

2  0 3  in  C C  2 6  t o  6 9 4  n C C  13

Capsaicin

C a p s a i c  n c o n t e n t  o b s e r v e d  a  r a n g e  o f  1 2 0  t o  3 7 4  p e r  c e n t  A m o n g  

t h e  3 2  a c c e s s i o n s  C C  16 c o n t a  n e d  t h e  m a x i m u m  c a p s a  c m  (3  7 4  p e r  c e n t )  

w h e r e a s  C C  1 h a d  t h e  m  n m u m  (1 2 0  p e r  c e n t )

Oleoresin

A m o n g  t h e  a c c e s s  o n s  o l e o r e s  n c o n t e n t  r a n g e d  f r o m  4 9 2  p e r  c e n t  n 

C C  21  t o  2 4  2 5  p e r  c e n t  in  C C  1 6 w  th  a n  o v e r a l l  m e a n  o f  12 4 4  p e r  c e n t

Ascorbic acid

W i d e  v a r  a t i o n  n a s c o r b  c  a c  d w a s  o b s e r v e d  a m o n g  t h e  a c c e s s  o n s  

w i t h  C C  7  c o n t a i n i n g  t h e  m a x  m u m  o f  1 3 6  3 3  m g  p e r  1 0 0  g  a n d  C C  12  w  t h  

t h e  m i n i m u m  (61  83  m g  p e r  1 0 0  g )

Mosaic incidence

T h e  v u l n e r a b i l  t y  i n d e x  f o r  m o s a i c  i n c i d e n c e  r a n g e d  f r o m  4 0  6 3  to  

6 7  9 0  M a x i m u m  m o s a  c n c  d e n c e  w a s  o b s e r v e d  in  C C  16 ( 6 7  9 0 )  w h e r e a s  

C C  13 ( 4 0  6 3 )  w a s  t h e  l e a s t  a f f e c t e d  C C  13 w a s  o n  p a r  w  th  C C  2 2  ( 4 6  8 8 )  

T h e  r e a c t  o n  o f  a c c e s s  o n s  t o w a r d s  m o s a i c  n c  d e n c e  ( T a b l e  9 )  n d i c a t e d  t h a t  

2 6  a c c e s s i o n s  w e r e  m o d e r a t e l y  r e s  s t a n t  a n d  t h e  r e m a i n i n g  s  x  ( C C  4  C C  10 

C C  16 C C  2 4  C C  2 6  a n d  C C  2 9 )  w e r e  s u s c e p t i b l e  t o  t h e  d s e a s e



so

T h e  a c c e s s i o n s  w e r e  c l a s s  f i e d  i n t o  t h r e e  b a s e d  o n  n o r m a l  d i s t r  b u t  o n  

p r o p e r t y  a n d  p r e s e n t e d  n T a b l e  10  C C  2  C C  7  C C  12 C C  13 a n d  C C  2 3  

w e r e  f o u n d  t o  b e  p e r f o r m i n g  b e t t e r  f o r  m o s t  o f  t h e  c h a r a c t e r s  w h e r e a s  C C  18 

C C  2 4  C C  2 6  a n d  C C  3 2  w e r e  p o o r  n m o s t  o f  t h e  c h a r a c t e r s

4 2 2 Genetic parameters

T h e  p o p u l a t i o n  m e a n  r a n g e  p h e n o t y p i c  g e n o t y p i c  a n d  e n v i r o n m e n t a l  

v a r i a n c e s  p h e n o t y p i c  a n d  g e n o t y p i c  c o e f f i c i e n t s  o f  v a r i a t  o n  a r e  g  v e n  n 

T a b l e  11

H g h  p h e n o t y p  c  a n d  g e n o t y p i c  v a r  a n c e s  w e r e  o b s e r v e d  f o r  s e v e r a l  

c h a r a c t e r s  i n c l u d  n g  y e l d  p e r  p l a n t  f r u i t s  p e r  p l a n t  a n d  p l a n t  s p r e a d  W i d e  

v a r i a t i o n  w a s  o b s e r v e d  n p h e n o t y p i c  a n d  g e n o t y p  c v a r  a n c e s  a m o n g  t h e  

c h a r a c t e r s  A  c l o s e  a s s o c i a t  o n  b e t w e e n  p h e n o t y p i c  a n d  g e n o t y p  c  v a r i a n c e s  

w a s  n o t i c e d  f o r  y  e l d  p e r  p l a n t  f r u  t s  p e r  p l a n t  f r u i t  g  r t h  a n d  f r u  t w e  g h t  

F o r  m o s t  o f  t h e  c h a r a c t e r s  g e n o t y p  c  v a r i a n c e  m a k e s  u p  t h e  m a j o r  p o r t  o n  o f  

p h e n o t y p i c  v a r i a n c e  w  t h  v e r y  1 t t l e  e f f e c t  o f  e n v i r o n m e n t

P h e n o t y p i c  a n d  g e n o t y p i c  c o e f f i c i e n t s  o f  v a r  a t  o n  ( P C V  a n d  G C V  

r e s p e c t i v e l y )  o b s e r v e d  w e r e  h i g h  f o r  m o s t  o f  t h e  c h a r a c t e r s  ( F  g  1) F r u  t s  

p e r  p l a n t  h a d  t h e  h i g h e s t  P C V  ( 9 0  0 8 )  a n d  G C V  ( 8 9  5 4 )  f o l l o w e d  b y  y i e l d  p e r  

p l a n t  ( 8 9  3 9  a n d  8 9  12 r e s p e c t i v e l y )  a n d  t h e  l o w e s t  P C V  a n d  G C V  w e r e  

e x h i b i t e d  b y  d a y s  t o  f  r s t  f l o w e r i n g  (8  8o  a n d  7  9 9  r e s p e c t i v e l y )
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Table  10 Classi fication o f  accessions

S  N o C h a  a c l e P o o M e d  u m B e
1 P l a n t  h e  g h t C C  6 C C  9 

C C  10 C C  17 
C C  18 C C  9  
C C  21 C C  22 
C C  2 4  C C  2 5  
C C  2 9  C C  31 
C C  3 2

C C  2  C C  14 
C C  2 3  C C  2 6  
C C  2 8

C C  1 C C  3 
C C  4 C C  5 
C C  7  C C  8 
C C  1 C C  2 
C C  3 C C  13 
C C  6 C C  2 
C C  2 7  C C  3 0

2 P r  m a r y  b r a n c h e s  p e r  
p  a n t

C C  1 C C  2  C C  6 
C C  9 C C  12 
C C  13 C C  14 
C C  15 C C  17 
C C  2 2  C C  2 4  
C C  3 0

C C  8 C C  10  
C C  11 C C  18 
C C  2 0  C C  21 
C C  *>3 C C  2 3  
C C  2 7  C C  2 8  
C C  3 2

C C  3 C C  4  
C C  5 C C  7 
C C  6 C C  19 
C C  2 6  C C  *> J 
C C  31

3 P l a n t  s p r e a d C C  1 C C  2 C C  8 
C C  9  C C  10 
C C  13 C C  14 
C C  18 C C  19 
C C  2 3  C C  2 9  
C C  3 1 C C  3 2

C C  3 C C  4  
C C 6 C C  5 
C C  16  C C  17 
C C  21 C C  2 2  
C C  2 4  C C  2 5  
C C  2 6

C C S  C C  7 
C C  11 C C  12 
C C  2 0  C C  2 7  
C C  2 8  C C  3 0

4 D a y s  t o  f  r s  f l o w e r  n g C C  5 C C  6 
C C  18 C C  2 0  
C C  2 1 C C  2 5  
C C  2 6  C C  2 7  
C C  2 8  C C  2 9  
C C  3 2

C C  3 C C  9  
C C  1 0  C C  11 
C C  16 C C  17  
C C  2 2  C C  31

C C  1 C C  2 
C C  4  C C  7  
C C  8 C C  P  
C C  13 C C  14 
C C  15  C C  19 
C C  2 3  C C  ? 4  
C C  3 0

5 P o  l e n  v a b  1 t y C C  5 C C  6 C C  8 
C C  9 C C  10 
C C  2  C C  14  
C C  9 C C  2 0  
C C  21 C C  2 4  
C C  2 3  C C  2 6  
C C  2 9

C C  3 2 C C  1 C C  2 
C C  3 C C  4 
C C  7 C C  11
c c  n  e r  3
C C  16 C C  7 
C C  18 C C  ">2 
C C  2 3  C C  *>7 
C C  2 8  C C  3 0  
C C  31

6 D a y s  o  m a t u  ty C C  3 C C  5 C C  6 
C C  0  C C  4 
C C  15 C C  17 
C C  2 3  C C  2 4  
C C  2 5  C C  2 6  
C C  2 9  C C  3 0  
C C  3 2

C C  2  C C  7 
C C  9  C C  1 
C C  1 6  C C  2 0  
C C  2 7  C C  3

C C  C C  4 
C C  8 C C  12 
C C  13 C C  18 
C C  19 C C  0 1 
C C  2 2  C C  2 8

7 F r u  t s  p e r  p l a n t C C  6 C C  8 C C  9 
C C  1 0  C C  14  
C C  17  C C  18 
C C  19  C C  2 0  
C C  21 C C  2 2  
C C  2 4  C C  2 3  
C C  2 6  C C  2 9  
C C  3 2

C C  11 C C  I C C  2 
C C  3 C C  4  
C C  5 C C  7 
C C  2  C C  13 
C C  5 C C  16 
C C  2 3  C C  2 7  
C C  ?8  C C  3 0  
CC



Table 10 Contd
SI

N o
C harac  e P oo M e d  um B et te

8 F ru  t l e n g th CC 2 CC 3 CC 9 
CC 12 CC 4 
CC 18 CC 19 
CC 20 CC 22 
CC 23 CC 25 
CC 29 CC 31 
CC 32

CC 8 CC 26 CC 1 CC 4 
CCS  CC 6 
CC 7 CC 10 
CC 11 CC 13 
CC 15 CC 16 
CC 17 CC 21 
CC 24 CC 27 
CC 28 CC 30

9 P e d  c e  l e n g th CC 3 CC 6 CC 8 
CC 10 CC 13 
CC 14 CC 5 
CC 16 CC 17 
CC 18 CC 20 
CC 21 CC 24 
CC 29 CC 31 
CC 32

CC 4 CC 28 CC 1 CC 2 
CC 5 CC 7 
CC 9 CC 11 
CC 2 CC 19 
CC 22 CC 23 
CC  25 CC 26 
CC 27 CC 30

10 F ru  t g h CC 1 CC 3 CC 4 
CC 5 CC 10 
CC I CC 13 
CC 16 CC 19 
CC 20 CC 2 
CC 24 CC 25 
CC 26 CC 32

CC 31 CC 2 CC 6 
CC 7 CC 8 
CC 9 CC 12 
CC 14 CC 15 
C C  17 CC 18 
CC2*> CC 2 
CC 27 CC 28 
CC 29 CC 30

11 F u w e gh CC 3 CC 4 CC 0 
CC 6 CC 17 
CC 18 CC 9 
CC 20 CC 2 
CC 22 CC 25 
CC 26 CC 30 
CC 32

CC 1 CC 29 CC 2 CC 5 
CC 6 CC 7 
CC 8 CC 9 
CC 1 CC 1 
CC 3 CC 4 
CC  15 CC 23 
CC  24 CC 27 
CC 28 CC 31

12 S e e d s  p e r  fru  I CC 1 CC 3 CC 4 
CC 5 CC 8 CC 9 
CC 16 CC 8 
C C  19 CC 20 
CC 21 CC 24 
CC 25 CC 26 
CC 28 CC 29 
CC 30

CC 14 CC 32 CC 2 CC 6 
CC 7 CC 10 
CC 1 CC 12 
CC 13 CC 15 
CC 7 CC 22 
CC 23 CC 7 
CC 3

13 1000  s ee d  ve gh CC 1 CC 3 CC 5 
CC 7 CC 8 CC 9 
CC 10 CC 1 
CC 16 CC 19 
CC 26

CC 4 CC 6 
CC 13 CC 5 
CC 22 CC 30 
CC 32

CC 2 CC 12 
CC 14 CC 17 
CC 8 CC 20 
CC  21 CC 23 
CC  24 CC 25 
CC 27 CC 28 
CC 29 CC 31
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Table 10 Contd

s
N o
14

C h a r a c t e r

Y  e l d  p e r  p  a n

P o o r

C C  1 C C  3 C C  4  
C C  6 C C  8 C C  9  
C C  10 C C  11 
C C  14 C C  16 
C C  17 C C  18 
C C  19 C C  2 0  
C C  21 C C  2 2  
C C  2 4  C C  2 5  
C C  2 6  C C  2 9  C C  3 2

M e d  u m B e t t e

C C  2  C C  5 
C C  7 C C  *> 
C C  13 C C  5 
C C  2 3  C C  2 7  
C C  2 8  C C  3 0  
C C  31

15 Y  e l d  p e r  h a r v e s t C C  4  C C  5 C C  6 
C C  8 C C  9 C C  10 
C C  11 C C  14 
C C  17 C C  18 
C C  19 C C  2 0  
C C  21 C C  2 2  
C C  2 4  C C  2 5  
C C  2 6  C C  2 9  
C C  3 2

16 N u m b e r  o f  h a r v e s  s C C  1 C C  3 C C  4 
C C  6 C C  7  C C  8 
C C  9  C C  10 
C C  14 C C  16 
C C  18 C C  2 0  
C C  21 C C  2 2  
C C  2 4  C C  2 6  
C C  2 9  C C  3 2

17 C a p s a  c n C C  1 C C  2  C C  5 
C C  6 C C  8 C C  9 
C C  12 C C  14 
C C  I d C C  21 
C C  2 3  C C  25  
C C  2 7  C C  3 0

18 O l e o r e s  n C C  3 C C  6 C C  8 
C C  9  C C  10 
C C  14 C C  15 
C C  17 C C  18 
C C  19 C C  2 0  
C C  21 C C  2 3  
C C  2 5  C C  2 7  
C C  2 9  C C  3 0

19 A s c o r b  c  a c  d C C  2  C C  5 C C  6 
C C  9  C C  10 
C C  12 C C  6 
C C  18 C C  9 
C C  2 0  C C  21 
C C  2 5  C C  2 9

C C  19

C C  17 C C  18

C C  12 C C  31

C C  1 C C  2 
C C  3 C C  7 
C C  2 C C  
C C  I d 
C C  2 3  
C C  2 8  
C C  31

C C  16 
C C  2 7  
C C  3 0

C C  2  C C  5 
C C  11 C C  P
C C  13 
C C  7 
C C  2 5  
C C  2 8  
C C  31

C C  D 
C C
C C  2 7  
C C  3 0

C C  3 C C  4 
C C  7 C C  10 
C C  11 C C  13
C C  16 
C C  2 0  
C C  2 4  
C C  2 8  
C C  31

C C  9 
C C  2 2  
C C  7 6  
C C  2 9  
C C  3 2

C C  1 C C  2 
C C  4  C C  D 
C C  7 C C  1 1 
C C  13 C C  16 
C C  2 2  C C  2 4  
C C  2 6  C C  2 8  
C C  3 2

C C  1 C C  
C C  4  C C  7 
C C  8 C C  1 
C C  13 C C  14
C C  15 
C C  2 2  
C C  2 4  
C C  2 7  
C C  3 0  
C C  3 2

C C  17 
C C  23  
C C  2 6  
C C  2 8  
C C  3



Table 11 Range mean phenotypic genotypic and environmental variances phenotypic and genotypic coefficients of 
variation for different characters in C chmense

SI
No

C h a r a c t e r R a n g e M e a n  +  SEm a p 2 a e 2 PCV (°o) GCV (° 0)

1 P l a n t  h e  g h l  ( c m ) 61 33 13j 3 98  6 9 +  4 00 3 9 3  08 345  01 4 8  07 20 09 18 82

0 Pr  m a ry  b ra n c h es  p e r  p an 3 33 8 67 5 44 + 0 75 2 77 1 09 1 68 30 DC 19 17

3 P l a n t  s p  c a d  ( c m ) ^48 71 4 d4 48 j  15 3 9 + 1 5  1 2 4 3 9  53 175 20 6 8 6  32 Id 6C 1 7g

4 D a y s  to  f  s  f lo  v e r  n g d4 67  8 j 00 70 18+1 54 38 53 I 44 7 09 8 8 d 7 99

P o l l e n  v  a b  ty  (°o) 3 27 86 9 62  8 + 0  94 281 71 279  08 2 63 26 7 6 60

6 D a y s  to  m a t u r  ty 22 00  37 33 31 0 4 + 0  66 14 92 13 62 1 30 12 44 1 89

7 F r u  t s  p e r  p l a n t 18 99 6 37  44 168 8 5 + 9  54 7 3 1 3 2  99 2 2 8 6 0  03 2 7 2  96 90 08 89 54

8 F r u  t l e n g  h ( c m ) 3 60  8 j 5 73 +0  5 1 08 1 01 0 07 18 07 17 D 1

9 P e d  c e l  l e n g t h  ( c m ) 2 d0 5 50 3 5 3 + 0  07 0 52 0 50 0 02 20 37 70 07

10 F r u  t g  h  ( c m ) a 27  10 37 8 4 3 + 0  09 9 2 26 2 23 0 03 17 79 17 67

11 F r u  t w e  g h l  ( g ) 1 22 8 6 j 3 0 2 + 0  15 2 81 2 75 0 06 33 41 j  03

12 S e e d s  p e r  f  u o 67 57 67 32  14+1 21 149 20 144 79 4 41 38 01 7 44

13 1 0 0 0  s e e d  e  g h t  ( g ) 2 83 5 7] 4 12+0  0 9 0 37 0 34 0 03 14 74 14 23

14 Y e ld  p e r  p l a n  ( g ) 3 1 3 1  1649 72 4 43  9 6 + 18  14 15 8 93 2  00 157944 40 9 8 7  6 0 89 39 | 89 12

5 Y e ld  p e r  h a r v e s t  ( g ) 19 78 27 8  j  1 95 78 + 4  76 4 j>40 33 4 27 2  44 6 7  89 68 87 68 28

16 N u m b e r  o f  h a  v e s t s 7 0 6 94 4 18+0  08 1 84 1 82 0 02 32 48 37 30

17 C a p s a  c  n (°o) 20 j 74 2 4 9 + 0  02 0 47 0 46 0 01 27  d7 27 d2

18 01 e o  es  n ( % ) 4 92 24 23 12 4 4 ± 0  47 2 0  13 19 45 0 68 36 07 D 46

19 A sc o rb  c  ac  d  (m g  p e  0 0  g) 61 83 1j 6 3 98 0 7 + 0  52 2 8 0  1j 279  32 0 81 17 07 17 04

20 M o s a  c n c  d e n c e  
( V u l n e r a b  1 y  I n d e x )

40 63 67 90 33 18+2 3 0 42 96 27  13 I d 83 11 88 9 44



Fig. 1 Phenotypic and genotypic coefficient of variation for 20 characters
in C. chinense
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4.2 .3  H e r i t a b i l i t y  a n d  g e n e t i c  a d v a n c e

Heritability and genetic advance for different characters are presented 

in Table 12 (Fig. 2).

High heritability coupled with high genetic advance was observed for 

most o f the characters, except primary branches per plant, days to first 

flowering and mosaic incidence.

Heritability estimates were high for most of the characters studied v/z., 

ascorbic acid (99.71), capsaicin (99.62), yield per plant (99.38) and pollen 

viability (99.07). Primary branches per plant recorded the lowest but a 

moderate heritability (39.35).

Genetic advance was highest for fruits per plant (183.37), followed by 

yield per plant (183.01) and the lowest for days to first flowering (14.87) and 

mosaic incidence (15.45). High heritability combined with high genetic 

advance was observed for fruits per plant and yield.

4.2 .4  C o r r e l a t i o n  a n a l y s i s

The phenotypic, genotypic and environmental correlation coefficients 

were estimated for 20 characters (Tables 13, 14 and 15).

(A)  P h e n o t y p i c  c o r r e l a t i o n

(i) C o r r e l a t i o n  b e t w e e n  y i e l d  a n d  o t h e r  c h a r a c t e r s

Yield per plant recorded high positive correlation with plant height 

(0.4401), pollen viability (0.5759), fruits per plant (0.9300), fruit weight (0.4513),



T a b l e  12. H e r i t a b i l i t y  and g en et ic  a d v a n c e  for  d i f f er en t
c h a r a c t e r s  in C. chinense

SI.
No. Characters Heritability

(% )
Genetic advance 

(% )

1 Plant height 87.77 36.32

2 Primary branches per plant 39.35 24.77 !

3 Plant spread 71.87 23.18

4 Days to first flowering 81.60 14.87

5 Pollen viability 99.07 54.53

6 Days to maturity 91.32 23.41

7 Fruits per plant 98.82 183.37

8 Fruit length 93.95 34.97

9 Pedicel length 97.04 40.72

10 Fruit girth 98.68 36.17

1 1 Fruit weight 97.75 67.28

12 Seeds per plant 97.04 75.99

13 1000-seed weight 93.16 28.29

14 Yield per plant 99.38 183.01

15 Yield per harvest 98.44 139.55

16 Number of harvests 98.89 66.16

17 Capsaicin 99.62 56.58

18 Oleoresin 96.65 71.81

19 Ascorbic acid 99.71 35.05

20 Mosaic incidence 63.15 15.45



Fig. 2 Heritability and genetic advance for 20 characters in C. chinense
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seeds per fruit (0.4798), number of harvests (0.7304) and ascorbic acid 

(0.2756). Days to first flowering and mosaic incidence were negatively 

correlated with yield (-0.5488 and -0.3531 respectively).

(ii) C o r r e l a t i o n  a m o n g  the  yield c o m p o n e n t  c h a r a c t e r s

Plant height was positively correlated with plant spread (0.5282). fruits 

per plant (0.4256), fruit length (0.3862), number of harvests (0.2833) and 

ascorbic acid content (0.3204) and negatively correlated with days to first 

flowering (-0.3255).

Fruit girth and fruit weight were negatively correlated with primary 

branches per plant (-0.3391 and -0.3531 respectively), while capsaicin 

(0.4058) and mosaic incidence (0.3072) were positively correlated with 

primary branches per plant.

Fruit length observed high positive correlation with plant spread 

(0.3080). Days to First flowering recorded negative correlation with most of 

the characters, the highest being with fruits per plant (-0.5963).

Pollen viability exhibited high positive correlation with several 

characters like fruits per plant (0.5800), fruit length (0.3460), seeds per fruit 

(0.2691), number of harvests (0.4827), capsaicin (0.3051), oleoresin (0.3307) 

and ascorbic acid (0.4774).

Days to maturity was negatively correlated with days to first flowering 

(-0.2636). Fruits per plant was positively correlated with seeds per fruit 

(0.3240) and negatively correlated with mosaic incidence (-0.3667).



Table 13. Phenotypic correlat ion coefficients among yield and  its components

Character XI X2 X3 X4 X5 X6 X7 X8 X9 XIO X I ! X12 X I 3 X I 4 X15 X16 X I 7 X18 X19 X 2 0

Plant height ( X I ) 1 0000

Primary branches 
per plant (X2) 
Plant spread (X3)

0 0494 

0 5282**

1.0000 

-0 0479 1 0000

Days to first 
flowering (X4) 
Pollen viability (X5)

-03255* 

0 2127

0 1937 

00029

00229 

0 2301

1 0000 

-0 2630 1 0000

Days to maiuritv 
(X6)
Fruits pet plant (X ')

0 2222 

0 4256**

-00121 

-0 0212

-0 1536 

00778

-0 2636 

-0 5963**

0 0674 

0 5800**

1 0000 

0 2020 1 0000

Fruit length (X8) 0 3862* -0 0827 0 3080 -0 1765 0 3460* 0 1775 0 1414 1.0000

Pedicel length < X9) 02150 -0 0758 0 1903 0 0384 -0 1068 -0 1280 00650 0 0446 1 0000

Fruit girth (XIO) -0 0803 -0.3391* 0 1488 -0 0005 0 0637 -00767 -0 0103 0 0241 -0 1490 1 0000

Fruit weight ( X I I ) 0 1928 -0.3531 * 0 1330 -0 0898 0 1252 0 1126 0 2430 0.1634 0 1466 0 6862** 1 0000

Seeds pet fhnt (X I2) 00382 -02300 0 1366 -0 1669 0 2691 -0 1513 0 3240* 0 0652 -0 1097 0 4553** 04151* 1 0000

1000-seed weight 
(XI3)

Yield per plant
(X l4 )
Yield pet harvest
( X I5)
Number of harvests 
(X I6 )
Capsaicin (X I? )

-0 2057 

0 4401** 

0 5176** 

02833 

-0 0654

-0 1978 

-0 1410 

-00161

-0 2675 

04058*

0 0381 

0 2082 

0 2900 

0 1537 

0 0781

0 2441 

-0 5488** 

-0 5145** 

-0 2919 

0 1471

0 2137 

0 5759** 

0 5611 ** 

0 4827** 

0 3051

-0 1961

0 1652 

0 2138 

-0 0341 

-00152

-0 0045 

0.9300** 

0.8637** 

0.6804 ** 

0 0004

-0 2203 

0 1592 

0 1840 

0 1665 

0.1551

-0 3117 

0 0920 

0 0528 

0 3676* 

-0 2990

02137 

0 2440 

0.2468 

0 2427 

-0 2485

0 1374 

0.4513** 

0 4076* 

0 4517** 

-0 3551*

00292 

04798** 

0 3985*

0 4608**

-0 0772

1 0000 

0.0725 

00503 

00054 

0 0139

1 0000 

09409** 

0 7304** 

-0 0684

1 0000 

0 5294** 

-0.0257

I 0000 

-0 1345 1 0000

Oleoresin (X181 0 2029 0.1731 00745 -0 0085 0 3307* 02118 0.2042 0.2989 0 1056 -0 0770 00924 -0 0990 -0 0219 0.1741 0.2381 0 1250 04255** 1 0000

Ascorbic acid iX I9 ) 0 3204* -0 0449 0 2651 -0 1914 0 4774** 0 1013 0 2670 0 4292** 0 0423 0 0059 0 2458 0 0965 -0 M il 0 2756 0.3101 0.1241 -0 1637 0 1238 1 0000

Mosaic incidence
(X20)

0 0032 03072 -0 0410 0 1558 -0 1717 -0 1644 -0 3667* 0 1123 -0 1621 -0 0939 -0 2076 -0 2430 -0 0229 -0.3531* -02369 -0.4308** 02037 0 105 -0 1305 1 0000

* Significant at 5 per cent level ** S ignificant at 1 per cent level
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Fruit length was positively correlated with oleoresin (0.2989) and 

ascorbic acid contents (0.4292). Pedicel length observed high negative 

correlation with 1000-seed weight (-0.31 17) and capsaicin (-0.2990).

Fruit girth observed high positive correlation with fruit weight 

(0.6862), seeds per fruit (0.4553) and negatively correlated with capsaicin 

(-0.2485).

Seeds per fruit was positively correlated with fruit weight (0.4151), 

whereas capsaicin was negatively correlated with fruit weight (-0.3551).

Mosaic incidence observed high negative correlation with number of 

harvests (-0.4308).

A high positive correlation was observed between capsaicin and 

oleoresin contents (0.4255).

(B) G e n o t y p ic  c o r r e la t io n

(i) C o r r e l a t i o n  be tween  yield a n d  o t h e r  c h a r a c t e r s

High positive correlation was observed between yield per plant and 

plant height (0.4604), pollen viability (0.5808), fruits per plant (0.9323), fruit 

weight (0.4614), seeds per fruit (0.4876), yield per harvest (0.9425) and 

number of harvests (0.7356), whereas days to First flowering and mosaic 

incidence exhibited a high negative correlation (-0.6131 and -0.4581 respectively). 

Y ield per harvest was positively correlated with plant spread (0.3426).



Table 14. Genotypic correlation coefficients am ong  yield and its components

Characlcr X I X2 X3 X4 X5 X6 X7 X8 X9 XIO X II XI2 X13 X 14 XI5 X16 X17 XI8 X19 X20
Plant height (X I ) 1 0000

Primary branches per 
plant (X2)

Plant spread (X3)

00594

06222

1 0000 

-0 0307 1 0000

Days to first 
flowering (X4) 
Pollen viability (XS)

-0 3803 

02269

0 3746 

0 0027

00659 

0 2795

1 0000 

-0 2943 1 0000

Days to maturity
(X6)
Fruits per plant (X7)

0 2346 

04471

-0 0533 

-0 0622

-0 2163 

00830

-0 3092 

-0 6651

0 0717 

0 5869

1 0000 

0 2144 1 0000

Fruit length (X8) 0 4048 -0 1639 0 .3772 -0 1925 0.3590 0 1797 0 1484 I 0000

Pedicel length (X9) 0 2282 -0 1003 0 2217 00555 -0 1046 -0 1409 0 0679 0 0511 1 0000

Fruit girth (XIO) -0 0839 -0 5248 0 1898 00091 0 0667 -0 0755 -0 0077 0 0194 -0 1541 1 0000

Fruit weight ( X I I ) 0.2192 -0 5483 0 1444 -0.1034 0 1324 0 1193 0 2503 0 1646 0 1452 0 6990 1 0000

Seeds per fruit ( X I2) 0 0470 -0 3590 0 1757 -0 2050 0.2760 -0 1622 0 3313 00658 -0 1176 04637 04220 1 0000

1000-seed weight 
( X I3)
Yield per plant (X I4 )

-0 2271 

0 4604

-0.2712 

-0 2443

00199 

0 2459

0 2721 

-06131

02199 

0 5808

-0 2163 

0 1726

-0 0082 

0 9323

-0 2293 

0 1626

-0 3289 

00957

0.2265 

0 2479

0.1382 

0 4614

0 0399 

0 4876

1 0000 

00774 1.0000

Yield per harvest
(X15)
Number of harv ests 
(X I6 )
Capsaicin ( X I7)

0.5391 

0 3070 

-0 0667

-0 0655 

-04118 

06510

0 3426 

0 1819 

0 0980

-0 5814

-0.3233 

0 1637

0 5690 

0 4872 

0 3072

0 2250 

-0 0404 

-0 0159

0 8667 

0 6881

0 0003

0 1900 

0 1711 

0 1586

00575 

0.3743 

-0 3022

02519 

02485 

-0 2528

04206 

0 4594 

-0 3604

0 4062 

0 4684 

-0 0789

00565 

0 0060 

00123

09425 

0 7356 

-0 0692

1 0000 

05395 

-0 0269

1 0000 

-0 1353 1 0000

Oleoresin ( X I8) 0 2136 0 2930 0 1084 -0 0153 0 3364 0 2222 02131 0.3136 0 1054 -0 0778 0 0941 -0 1062 -0 0316 0 1792 0 2463 0 1255 0 4341 1 0000

Ascorbic acid (X I9) 0 3369 -0 0718 0 3056 -0 2123 04803 0 1060 0 2688 0 4420 0 0436 0 0060 0 2498 0 1006 -0 1149 0 2764 0 3122 0 1252 -0 1639 0 1281 1 0000

Mosaic incidence
(X20)

-00260 04916 -0 0485 0 2672 •0 2044 -0 1788 -0 4701 0 1119 -0 2086 -0 1215 -0 2976 -0 3007 -0 0377 -04581 -0 3170 -0 5557 0 2558 0 1272 -0 1631 1 0000
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(ii) C o r r e l a t i o n  a m o n g  the yield c o m p o n e n t  c h a r a c t e r s

Plant height had high positive correlation with plant spread (0.6222), 

fruits per plant (0.4471), fruit length (0.4048) and ascorbic acid content 

(0.3369) and negatively correlated with days to first flowering (-0.3803).

Primary branches per plant exhibited high positive correlation with 

capsaicin (0.6510), mosaic incidence (0.4916) and days to first flowering 

(0.3746), whereas fruit girth (-0.5248), fruit weight (-0.5483) and seeds per 

fruit (-0.3590) were negatively correlated.

Fruit length and ascorbic acid were positively correlated with plant 

spread (0.3772 and 0.3056 respectively). Days to first flowering exhibited 

high negative correlation with fruits per plant (-0.6651), days to maturity 

(-0.3092) and pollen viability (-0.2943).

Pollen viability observed high positive correlation with several 

characters like fruits per plant (0.5869), fruit length (0.3590), seeds per fruit 

(0.2760), capsaicin (0.3072), oleoresin (0.3364) and ascorbic acid (0.4803) 

contents and negative correlation with mosaic incidence (-0.2044).

Fruits per plant had high positive correlation with seeds per fruit 

(0.3313) and negative correlation with mosaic incidence (-0.4701). Oleoresin 

and ascorbic acid exhibited high positive correlation with fruit length (0.3136 

and 0.4420 respectively), whereas 1000-seed weight and capsaicin were 

negatively correlated with pedicel length (-0.3289 and -0.3022 respectively).



Table 15. Environmenta l  correla t ion coefficients am ong  yield and  its components

Characicr X I X2 X3 X4 X5 X6 X7 X8 X9 X I0 X I I X I2 XI3 X 14 X15 X16 X17 XI8 X I9 X20
Plain height (X I ) 1 0000

Primary branches per 
plant (X2)

0 0531 1 0000

Plant spread (X ? ) 0.1837 -00764 1 0000

Days to first flowering 
<X4)

-00248 -0 0555 -0 1210 1 0000

Pollen \lability (X5) 0 0316 00157 -0 1121 0 0394 1 0000

Days to maturity (X6) 0.1183 0 0863 0.1384 00260 -0.0264 1 0000

Fruits pci plant (X7) 0.2433 0 2082 0.1349 00209 -00704 -0 0524 1 0000

Fruit length (XS) 02165 00884 -0 0148 -0 0751 -0.0150 0.1520 -0.0607 1 0000

Pedicel length (X9) 00732 -0 1028 0 0560 -0 1479 -0 2589 0 0921 -0 0774 -0 0994 1 0000

Fruit girth (X 10) -0 0538 -0 1345 -0 1810 -0 1771 -0 2044 -0 1511 -0.2183 0 1897 0 0873 1 0000

Fruit weight ( X I I ) -O 1959 -0 1115 0 1501 00399 -03558 -0 0024 •0 1868 0 1527 0 2025 -0 0199 1.0000

Seeds per fruit ( X I2) -0 0862 -0 0609 -0 1108 0.2105 -0 0914 0 0283 -0 0260 0 0562 0.1493 0 0781 0 1614 1.0000

1000-seed weight 
(X 13)

-0 0035 -0 1648 0 1569 0 0612 0 0975 0 0444 0 1198 -0 0898 0 0228 -0.1181 0 1407 -0 1959 1 0000

Yield per plant (X I4 ) 0 3653 0 1915 00100 00987 -0 0438 00356 0 7132 0 1097 -0 1494 -0 1616 -0 2926 00704 -0 0974 1.0000

Yield per harvest 
(X I5 )

03770 0 2528 0 0267 0 1217 -0 0647 00146 0 6547 0 0401 -0 1618 -0 1015 -02657 00671 -0 1160 0 8840 1 0000

Number of harvests 
( X 16)

-0 0745 -0 1291 0 0067 -00336 0 0512 0 1382 00167 0 0610 0 0525 -0 2341 00012 0 1045 -0 0135 0 1352 -0.2197 1 0000

Capsaicin ( X I7) -0 1403 -00377 -0 1452 -0.0170 -00256 -0 0051 00119 0 1 108 -0 1825 0 2947 0 0663 00376 0 1227 00800 0 1102 -00393 1 0000

Oleoresin ( X 18) 00972 -0.0535 -0 1635 00653 0 0858 0 0554 -0 2053 0 0023 0 1097 -0 0448 0 0355 0 1224 0 1676 -0 1051 -0.0935 0 1194 0 0355 1 0000

Ascorbic acid i XI9( 0 2771 0 0036 0 2229 0 0067 00145 00142 0 0365 0 1066 -0 0728 -0 0032 -0 0956 -0 2664 -0 0242 0 0990 0.1134 -0 0380 -0 1054 -0 1941 1 0000

Mosaic incidence 
(X20)

0 1062 0 1314 -0 0258 -0.1383 -0 1714 -0 1601 0 0709 0 1747 0 0113 0 0286 0 2885 -0 0731 0 0380 0 2034 0 1716 0.1305 00217 0 0509 -0 0313 1 0000



Fruit girth had high positive correlation with fruit weight (0.6990), 

seeds per fruit (0.4637) and negatively correlated with capsaicin content 

(-0.2528).

Fruit weight also had a negative correlation with capsaicin (-0.3604) 

along with mosaic incidence (-0.2976), but positively correlated with seeds 

per fruit (0.4220). Seeds per fruit exhibited high negative correlation with 

mosaic incidence (-0.3007).

Number of harvests had a more or less similar trend of correlation as 

that of yield per plant.

Capsaicin had high positive correlation with oleoresin (0.434 I ).

(C)  E n v i r o n m e n t a l  c o r r e l a t i o n

Environmental correlation coefficients were found to be negligible 

among yield and its component characters, except for the correlation between 

fruits per plant and yield per plant (0.7132).

4.2.5 Pa th  Analys is

In path coefficient analysis, the genotypic correlation coefficients 

among yield and its component characters were partitioned into direct and 

indirect contribution of each character to fruit yield (Table 16 and Fig. 3). 

Plant height, days to first flowering, pollen viability, fruits per plant, fruit 

weight, seeds per fruit, number of harvests, ascorbic acid and mosaic 

incidence were selected for path coefficient analysis.



T a b le  16. D irect  and ind ire c t  e f fec t  o f  s e l ec ted  yie ld  c o m p o n e n t s  on fruit  y ie ld  in C. chinense

Character Plant
height

Days to 
first 

flowering

Pollen
viability

Fruits per 
plant

Fruit
weight

Seeds per 
fruit

Number
of

harvests

Ascorbic
acid

Mosaic
incidence

Correlation 
with yield

Plant height 0.0498 0.0081 0.0148 0.3499 0.0452 0.0058 0.0035 -0.0160 -0.0007 0.4604

Days to first 
flowering

-0.0189 -0 .0 2 1 4 -0.0192 -0.5205 -0.0213 -0.0255 -0.0037 0.0101 0.0073 -0.6131

Pollen
viability

0.0113 0.0063 0 .06 52 0.4593 0.0273 0.0343 0.0056 -0.0228 -0.0056 0.5808

Fruits per 
plant

0.0222 0.0143 0.0382 0 .78 26 0.0516 0.0412 0.0079 -0.0128 -0.0129 0.9323

Fruit weight 0.0109 0.0022 0.0086 0.1959 0.2061 0.0525 0.0053 -0.01 19 -0.0082 0.4614

Seeds per 
fruit

0.0023 0.0044 0.0180 0.2593 0.0870 0 .1 2 4 3 0.0054 -0.0048 -0.0083 0.4876

Number of 
harvests

0.0153 0.0069 0.0317 0.5385 0.0947 0.0582 0 .01 15 -0.0059 -0.0153 0.7356

Ascorbic
acid

0.0168 0.0045 0.0313 0.2104 0.0515 0.0125 0.0014 -0 .0 4 7 5 -0.0045 0.2764

Mosaic
incidence

-0.0013 -0.0057 -0.0133 -0.3679 -0.0613 -0.0374 -0.0064 0.0077 0 .0275 -0.4581

Residue = 0.2410
Direct effects- diagonal elements
Indirect effects- o ff diagonal elements



Fig. 3 Pa th di ag ram s howing direc t a nd indirect effects of thc co mpo ncnts on yield 

0.2410 
L-_-""=---.. Residue Direct effects given in straight lines and correlations in curved line s 

Y - Yield per plant 
X, - Plant height 
X 1 - Da) s 10 first Oowering 

X3 - Pollen viability 
X, - Fru its per plant 
X5 - Fruit weight 

X. - Seeds per fruit 
X, - Number of harvests 
Xs - Ascorbic acid 
X9 Mosaic inc idence 
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Fruits per plant exhibited the highest positive direct effect on fruit yield 

(0.7826), followed by fruit weight (0.2061) and seeds per fruit (0.1243). The 

direct effects of plant height, pollen viability, number of harvests and mosaic 

incidence were negligible, whereas days to first flowering and ascorbic acid 

exerted small and negative direct effects on yield.

Indirect effects through fruits per plant were consistently high 

signifying the importance of that character. Thus in the case of plant height, 

pollen viability and number of harvests, high positive correlation with yield 

was mainly due to their positive indirect effects through fruits per plant 

(0.3499, 0.4593 and 0.5385 respectively). Sim ilarly, high negative correlation 

of days to first flowering and mosaic incidence on yield was due to high 

negative indirect effects through fruits per plant (-0.5205 and -0.3679 

respectively). In the case of fruit weight and seeds per fruit, the correlation 

was mainly built by the direct as well as indirect effect via fruits per plant.

4.2.6 Se lec t ion Index

A discriminant function analysis was carried out for isolating superior 

genotypes. Selection index involving characters viz., plant height (X |), days 

to first flowering (X 2), pollen viability (X 3), fruits per plant (X 4), fruit weight 

( X 5), seeds per fruit (X 6), yield per plant (X 7), number of harvests (X 8), 

ascorbic acid (X 9) and mosaic incidence ( X 10) were selected for the analysis.



The selection index worked out was as follows :

I = 0.6548872 X, - 0.8016408 X 2+ 1.396126 X 3 + 0.8978062 X 4 + 3.657391 X 5 

+ 0.7279018 X 6+ 0.9976921 X 7 + 2.350527 X g + 0.9246957 X 9 - 0.4314854 X ,0.

The scores obtained for the accession based on the selection index were 

given in Table 17.

Based on selection index, CC 23 (7471.67) ranked first, followed by 

CC 13 (6805.48) and C'C 7 (4955.16) (Plates 8, 9 and 10). The minimum 

scores were obtained for CC 32 (762.16) and CC 24 (78 1.35).

4.2.7 M a h a l a n o b i ’s I)2 ana lys i s

Following Mahalanobi’s D: statistic, the 32 accessions of C. chinense  

were subjected to cluster analysis, based on ten characters viz., plant height, 

days to first flowering, pollen viability, fruits per plant, fruit weight, seeds per 

fruit, yield per plant, number of harvests, ascorbic acid and mosaic incidence.

The 32 accessions fell under six clusters. The clustering pattern is 

furnished in Table 18. Cluster I was the largest with 21 accessions, followed 

by cluster II with 6 accessions and cluster III with two accessions. Clusters 

IV , V and V I had one accession each.

The cluster means of the ten characters are presented in Table 19. 

Cluster IV  consisted of taller accession (CC 5) which was late in flowering, 

whereas cluster V (CC 13) comprised of early flowering accession, which had 

more number of harvests and low mosaic incidence. Cluster III (CC 2 and



T a b le  17. Select ion indices  a r r a n g e d  in des ce n d in g  o r d e r

Rank Accessions Selection index
1 CC 23 7471.67
2 CC 13 6805.48
3 CC 7 4955.16
4 CC 2 4248.36
5 CC 15 3926.26
6 CC 27 3756.06
7 CC 12 3504.63
8 CC 30 3408.03
9 CC 28 3367.46
10 CC 31 3098.68
1 1 CC 3 2643.41
12 CC 5 2573.48
13 CC 1 1 2416.41
14 CC 16 2333.01
15 CC 1 2186.01
16 CC 4 2055.50
17 CC 22 2010.79
18 CC 8 1731.02
19 CC 19 1537.20
20 CC 29 1512.32
21 CC 20 1494.36
22 CC 17 1441.58
23 CC 25 1 130.55
24 CC 14 1 102.03
25 CC 6 1035.57
26 CC 21 1031.92
27 CC 10 941.39
28 CC 9 909.99
29 CC 18 883.80
30 CC 26 804.73
31 CC 24 781.35
32 CC 32 762.16



P la t e  8 P la t e  9



T able  18. Clus te r ing  pa t te rn  of  accessions

Cluster No. Number of 
accessions

Accessions

I 21 CC 14, CC 6, CC 9, CC 21, 

CC 18, CC 10, CC 25, CC 26, 

CC 17, CC 24, CC 32, CC 19, 

CC 20, CC 29, CC 4, CC 1, 

CC 8, CC 22, CC 11, CC 3, 

CC 16

II 6 CC 28, CC 30, CC 15, CC 31, 

CC 27, CC 12

I I I 2 CC 2, CC 7

IV

r

1 CC 5

V 1 CC 13

V I 1 CC 23



T a b l e  18 C l u s t e r i n g  p a t t e r n  o f  a c c e s s io n s

C l u s t e r  N o N u m b e r  o f  
a c c e s s  o n s

A c c e s s i o n s

I 21 C C  14 C C  6  C C  9 C C  21  

C C  18 C C  1 0  C C  2 d C C  2 6  

C C  17 C C  2 4  C C  3 2  C C  19 

C C  2 0  C C  2 9  C C  4  C C  1 

C C  8 C C  2 2  C C  11 C C  3 

C C  16

II 6 C C  2 8  C C  3 0  C C  15 C C  3 1 

C C  2 7  C C  12

II I 2 C C  2  C C  7

I V 1 C C  5

r

V 1 C C  13

V I 1 C C  2 3



T a b l e  19 C l u s t e r  m e a n s  o f  ten  b i o m e t r i c  c h a r a c t e r s

C l u s t e r
P l a n t

h e i g h t
( c m )

D a y s  t o  
f  r s t  

f l o w e r  n g

P o l l e n  
\ a b i l  t )  

( % )

F r u i t s  p e r  
p l a n t

F r u i t
w e i g h t

( g )

S e e d s  p e r  
f r i  t

\  e l d  p e r  
p l a n t

u

N u m b e r
o f

h a r v e s t s

A s c o r b  c  
a c  d 

( i W 1 0 0 ° )

M o s a i c
n c i d e n c e

( V I )

I 9 2  51 71 6 8 5 6  5 3 9 6  7 5 4  3 3 2 7  8 9 2 1 2  6 2 3 4 2 9 4  17 5 6  2 8

II 1 1 0  7 2 6 9  5 6 7 6  6 7 2 2 3  81 6 18 3 8  8 9 7 1 0 2 1 5 5 4 105  0 4 5 6  2 5

I I I 1 1 4  0 0 6 5  3 j 8 0  4 0 2 8 5  11 7 51 4 d 8 4 9 8 9  6 4 4  7 2 1ID 2 7 51 8 9

I V 11 6  0 0 7 7  0 0 4 2  8 0 2 0 1  0 0 6  5 0 2 8  3 3 4 7 9  8 0 6  4 5 9 4  5 3 51  6 7

V 105  0 0 5 4  6 7 7 9  9 3 6 2 0  0 0 5 18 41 6 7 1 4 3 5  6 0 6  9 4 1 0 2  7 0 4 0  6 3

V I 1 0 2  0 0 6 0  6 7 7 9  3 0 6 3 7  4 4 5 8 8 4 7  6 7 1 6 4 9  7 2 5 9 3 10 2  7 0 5 0  15



C C  7 )  h a d  t h e  h g h e s t  p o l l e n  v i a b i l  t y  f r u i t  w e i g h t  a n d  a s c o r b i c  a c i d  c o n t e n t  

Y i e l d  p e r  p l a n t  f r u i t s  p e r  p l a n t  a n d  s e e d s  p e r  f r u i t  w e r e  h i g h e s t  in  c l u s t e r  V I  

( C C  2 3 )

T h e  a v e r a g e  n t e r  a n d  n t r a c l u s t e r  d s t a n c e s  a r e  p r e s e n t e d  n T a b l e  2 0  

T h e  c l u s t e r  d i a g r a m  is  s h o w n  in  F i g  4

T h e  i n t r a c l u s t e r  d i s t a n c e  w a s  o n  t h e  i n c r e a s e  w i t h  i n c r e a s i n g  c l u s t e r  

s i z e  C l u s t e r  I h a d  t h e  h i g h e s t  i n t r a c l u s t e r  d i s t a n c e  ( 2 2 9  9 3 )  f o l l o w e d  b y  

c l u s t e r s  II  a n d  II I ( 2 1 7  55  a n d  1 8 8  7 4  r e s p e c t  v e l y )

T h e  h g h e s t  n t e r c l u s t e r  d  s t a n c e  w a s  o b s e r v e d  b e t w e e n  c l u s t e r s  I a n d  

V I  ( 1 9 6 5  7 4 )  f o l l o w e d  b y  c l u s t e r s  I a n d  V  ( 1 6 4 0  10) a n d  c l u s t e r s  IV  a n d  VI 

( 1 6 0 6  19 )  T h e  g e n e t  c  d i s t a n c e  ( D )  b e t w e e n  c l u s t e r s  1 II a n d  IV w e r e  l a r g e s t  

w i t h  c l u s t e r  V I  T h e  m i n i m u m  n t e r c l u s t e r  d i s t a n c e  w a s  o b s e r v e d  b e t w e e n  

c l u s t e r s  V  a n d  V I  ( 3 3 9  7 4 )  in d  c a t  n g  a  c l o s e  r e l a t i o n s h  p a m o n g  t h e  a c c e s s  o n s  

n c l u d e d



T a b l e  20 A v e r a g e  i n t e r  a n d  i n t r a c l u s t e r  d i s t a n c e s

C l u s t e r I II II I IV V V I

I 2 2 9  9 3  7 4 8  9 3 1 1 4 7  88 3 8 8  9 7 1 6 4 0  10 1 9 6 5  74

11 2 1 7  5 5 4 4 8  0 4 3 9 6  41 9 4 1  4 6 1 2 5 6  21

III 188  7 4 7 8 9  6 5 5 5 9  55 8 51  5 4

IV 0 0 0 1 2 7 9  9 0 1 6 0 6  9

V 0 0 0 3 3 9  7 4

V I 0 0 0

D i a g o n a l  e l e m e n t s  n t r a c l u s t e r  v a l u e s  

O f f  d  a g o n a l  e l e m e n t s  n t e r c l u s t e r  v a l u e s



Fig 4 Cluster diagram

II

T h e  v t !  e s  n c  r c l e s  n d  c a t e  n t r a c l u s t e r  D  v a l  e s  a n d  
o t h e  s d c a t e  n t e r c l u s t e r  D  v a l u e s
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5 DISCUSSION

T h e  g e n u s  Capsicum is  n o t e d  f o r  t s  r  c h n e s s  in  d i v e r s i t y  H o w e v e r  t h e  

e x p l o r a t  o n  o f  th  s d v e r s  t y  s m a  n l y  r e s t r  c t e d  t o  t h e  m o s t  w  d e l y  c u l t  v a t e d  

s p e c i e s  C  annuum C ch nen c c h a r a c t e r  z e d  b y  t s  p e r e n n i a l  h a b  t a n d  

h i g h l y  p u n g e n t  f r u  t s c u l t i v a t e d  in t h e  h o m e s t e a d s  o f  K e r a l a  T h e  t w o  

r e c o g n i z e d  v a r i e t  e s  o f  C  chinense viz S c o t c h  B o n n e t  a n d  H a b a n e r o  a r e  

k n o w n  f o r  t h e  r e x t r e m e  p u n g e n c y

K e r a l a  s b l e s s e d  w  th  d i v e r s e  c l m a t i c  a n d  s o i l  c o n d  t i o n s  w h  c h  h a v e  

h e l p e d  n t h e  d e v e l o p m e n t  o f  d i f f e r e n t  l a n d r a c e s  o f  c r o p s  h a v  n g  h gh  

v a r i a b i l  t y  T h e s e  l a n d r a c e s  t h e  p r o d u c t s  o f  n a t u r a l  s e l e c t  o n  m a i n t a  n 

g e n e t  c  h e t e r o g e n  t y  n b a l a n c e  o v e r  t i m e  ( S h a r m a  1 9 9 4 )  T h e  e x p l o  t a t  o n  

o f  t h i s  h e t e r o g e n i t y  c a n  h e l p  n t h e  i m p r o v e m e n t  o f  t h e  c r o p

T h e  g e n e t i c  i m p r o v e m e n t  o f  a n y  c r o p  a i m s  a t  i n c r e a s i n g  t h e  p r o d u c t  o n  

p o t e n t i a l  a n d  q u a l i t y  b y  a l t e r i n g  t h e  g e n e t i c  m a k e u p  o f  t h e  e x i s t i n g  v a r i e t i e s  

T o  a c h i e v e  th  s  g o a l  a  p l a n t  b r e e d e r  r e q u i r e s  i n f o r m a t i o n  o n  c e r t a i n  g e n e t i c  

p a r a m e t e r s  1 k e  v a r  a b i l  t y  h e r i t a b  1 t y  g e n e t i c  a d v a n c e  a n d  a s s o c i a t  o n  

b e t w e e n  c h a r a c t e r s  F o r  t h e  d e v e l o p m e n t  o f  s u p e r i o r  v a r i e t  e s  s e l e c t  o n  s 

t h e  f u n d a m e n t a l  p r o c e s s  w h i c h  u t i l i z e s  t h e  a v a i l a b l e  v a r i a b i l i t y  in a  c r o p

H e n c e  a  s t u d y  w a s  u n d e r t a k e n  t o  c o l l e c t  a n d  c a t a l o g u e  t h e  a v a  l a b l e  

l a n d r a c e s  o f  C chinense f o r  v a r  o u s  n o r p h o l o g  c a l  c h a r a c t e r s  a n d  to  a s s e s s  

t h e  m a g n i t u d e  o f  g e n e t i c  v a r i a b  1 ty  f o r  i d e n t i f y  n g  s u p e r i o r  g e n o t y p e s  b a s e d  

o n  y i e l d  q u a l i t y  a n d  p e s t  a n d  d i s e a s e  r e s  s t a n c e



G e n e t i c  c a t a l o g u  n g  b a s e d  o n  s t a n d a r d  d e s c r  p t o r s  h e l p s  to  e a s  ly 

d e s c r  b e  t h e  m o r p h o l o g  ca l  f e a t u r e s  o f  a g e n o t y p e  a n d  t h i s  h e l p s  e x c h a n g e  1 

i n f o r m a t  o n  a b o u t  n e w  a c c e s s  o n s  in  a m o r e  c l e a r  w a y

T h i r t y  t w o  a c c e s s i o n s  o f  C  chmense u p o n  c a t a l o g u i n g  s h o w e d  d i s t i n c t  

v a r i a t i o n s  a m o n g  e a c h  o t h e r  w i t h  r e s p e c t  t o  v e g e t a t i v e  i n f l o r e s c e n c e  f r u i t  

a n d  s e e d  c h a r a c t e r s  T h e  a c c e s s i o n s  h a d  e i t h e r  e r e c t  o r  c o m p a c t  g r o w t h  h a b  t 

w i t h  g r e e n  t o  p u r p l e  s t e m  a n d  l e a v e s  F l o w e r s  p e r  a x i l  w e r e  e  t h e r  t w o  o r  

t h r e e  w  th  a  p r o m i n e n t  a n n u l a r  c o n s t r  c t i o n  a t  c a l y x  F r u i t  c o l o u r  a n d  f ru  t 

s h a p e  s h o w e d  w i d e  v a r  a t  o n  a m o n g  t h e  a c c e s s i o n s  T h e r e  a r e  r e p o r t s  o n  h g h  

v a r i a b i l i t y  f o r  m o r p h o l o g i c a l  c h a r a c t e r s  n C  annuum ( I n d  ra  1 9 9 4 )  n 

C  frutescens ( S h e e l a  1 9 9 8 )  a n d  in C  chmense ( C h e r i a n  2 0 0 0 )

5 2 Variability

A n  n s i g h t  i n to  t h e  m a g n i t u d e  o f  v a r  a b i l i t y  p r e s e n t  m  a c r o p  s p e c i e s  is 

o f  u t m o s t  i m p o r t a n c e  a s  it p r o v i d e s  a b a s i s  f o r  e f f e c t i v e  s e l e c t  o n  T h e  

o b s e r v e d  v a r i a b  l i ty  in  t h e  p o p u l a t i o n  is t h e  s u m  t o t a l  o f  t h e  v a r i a t  o n s  t h a t  

a r i s e  d u e  t o  g e n o t y p  c a n d  e n v i r o n m e n t a l  e f f e c t s  H e n c e  a k n o w l e d g e  o n  t h e  

n a t u r e  a n d  m a g n i t u d e  o f  g e n e t  c  v a r i a t i o n  c o n t r  b u t  n g  to  g a  n u n d e r  s e l e c t  o n  

is  e s s e n t i a l

In  t h e  p r e s e n t  n v e s t i g a t  o n  a n a l y s i s  o f  v a r  a n c e  r e v e a l e d  h i g h l y  

s g n  F ic a n t  d  f f e r e n c e s  a m o n g  t h e  t h i r t y  t w o  a c c e s s i o n s  f o r  a l l  t h e  c h a r a c t e r s  

s t u d i e d  n a m e l y  p l a n t  h e i g h t  p r i m a r y  b r a n c h e s  p e r  p l a n t  p l a n t  s p r e a d  d a y s  t o  

f i r s t  f l o w e r i n g  p o l l e n  v i a b i l i t y  d a y s  to  m a t u r  t y  f r u  t s  p e r  p l a n t  f r i  t l e n g t h  

p e d  c e l  l e n g t h  f r u i t  g i r t h  f ru  t w e  g h t  s e e d s  p e r  f ru  t 1 0 0 0  s e e d  w e  g h t

5 1 G e n e t ic  c a ta lo g u in g



y i e l d  p e r  p l a n t  y  e ld  p e r  h a r v e s t  n u m b e r  o f  h a r v e s t s  c a p s a  c n o l e o r e s i n  

a s c o r b i c  a c i d  a n d  m o s a i c  in c  d e n c e  S u c h  v a r  a t i o n  n d  c a t e d  t h e  s c o p e  t o r  

i m p r o v i n g  t h e  p o p u l a t i o n  f o r  t h e s e  c h a r a c t e r s  a s  r e p o r t e d  e a r l i e r  b y  H r e m a t h  

a n d  M a t h a p a t i  ( 1 9 7 7 )  G o p a l a k r i s h n a n  el al ( 1 9 8 7 )  a n d  K u m a r  el al ( 1 9 9 3 )  

in c h  11

In  r e s p e c t  o f  v e g e t a t i v e  c h a r a c t e r s  a m p l e  v a r i a b i l i t y  w a s  o b s e r v e d  as  

e v i d e n t  f r o m  t h e  w  d e  r a n g e  o b t a i n e d  f o r  p l a n t  h e  g h t  a n d  p l a n t  s p r e a d  

A m o n g  t h e  a c c e s s i o n s  e v a l u a t e d  C C  2 7  w a s  t h e  m o s t  v i g o r o u s  r e g i s t e r  n g  t h e  

h i g h e s t  v a l u e s  f o r  p l a n t  h e  g h t  a n d  C C  7  f o r  p l a n t  s p r e a d  C o n s i d e r a b l e  

v a r i a b i l  t y  w a s  r e p o r t e d  b y  G o p a l a k r  s h n a n  cl al ( 1 9 8 7 )  f o r  p l a n t  1 e g h t  a i d  

S a h o o  el al ( 1 9 9 0 )  f o r  p l a n t  s p r e a d  P r  m a r y  b r a n c h e s  p e r  p l a n t  r e c o r d e d  a 

l o w  r a n g e  o f  v a r  a t  o n  c o m p a r e d  to  o t h e r  c h a r a c t e r s  a s  r e p o r t e d  b y  S a h o o  cl al 

( 1 9 9 0 )  n c h i l l

T h e  a c c e s s i o n  C C  13 w a s  t h e  e a r l i e s t  t o  f l o w e r  It  a l s o  h a d  t h e  

m a x i m u m  h a r v e s t s  a n d  h i g h  f r u i t  y i e l d s  In  t h e  p r e s e n t  s t u d y  d a y s  t o  f  r s t  

f l o w e r i n g  v a r i e d  f r o m  5 4  6 7  to  83  0 0  P o l l e n  v i a b  1 t y  s h o w e d  a  w i d e  r a n g e  

o f  v a r i a t i o n  a m o n g  t h e  a c c e s s i o n s  S i m i l a r  r e s u l t s  w e r e  a l s o  r e p o r t e d  b y  

P r a d e e p k u m a r  ( 1 9 9 0 )  D a y s  to  m a t u r  ty  r e c o r d e d  a n a r r o w  r n g c  o l  va  o 

M o s t  o f  t h e  a c c e s s  o n s  a t t a i n e d  f ru  t m a t u r i t y  a r o u n d  :>1 d a y s  a f t e r  f r i  t s e t  

C h e r i a n  ( 2 0 0 0 )  r e p o r t e d  a s m i l a r  r a n g e  f o r  d a y s  to  m a t u r i t y  in C  ch neme

P e d i c e l  l e n g t h  in t h e  p r e s e n t  s t u d y  r a n g e d  f r o m  2 5 0  to  5 5 0  c m  

P e d i c e l  in  c h  Hi is n o n  e d i b l e  a n d  f r u i t s  w i t h  s h o r t  p e d i c e l  is d e s i r a b l e  

C o n s i d e r a b l e  v a r i a t i o n  f o r  t h e  c h a r a c t e r  w a s  a l s o  r e p o r t e d  b y  R a n i  ( 1 9 9 6 a )  

a n d  C h e r i a n  ( 2 0 0 0 )



A m o n g  t h e  a c c e s s  o n s  m a x  m u m  f r u  t w e i g h t  w a s  o b s e r v e d  in C C  2 

O t h e r  a c c e s s  o n s  w  th  b e t t e r  f r u i t  w e i g h t  w e r e  C C  2 7  a n d  C C  2 8  B o t h  f r u  t 

l e n g t h  a n d  f r u i t  g r th  c o n t r i b u t e d  to  b e t t e r  f r u i t  w e i g h t  in  C C  2  In  t h e  p r e s e n t  

s t u d y  f r u i t  l e n g t h  r a n g e d  f r o m  3 6 0  t o  8 33  c m  S i m i l a r l y  f r u i t  g  r t h  a l s o  

v a r i e d  f r o m  5 2 7  to  10  3 7 c m  s u g g e s t i n g  a m p l e  v a r i a b i l  t y  a n d  s c o p e  f o r  

m p r o v e m e n t  o f  f r u i t  s i z e  n  C  chineme

F r u i t s  p e r  p l a n t  a n d  y  e ld  p e r  p l a n t  e x h i b i t e d  h ig h  v a r i a b i l i t y  A m o n g  th e  

a c c e s s  o n s  e v a l u a t e d  f r u  ts p e r  p l a n t  a n d  y i e ld  w e r e  m a x i m u m  n C C  23  ( N e m o m  

T h i r u v a n a n t h a p u r a m )  f o l l o w e d  b y  C C  13 ( V i t h u r a  T h i r u v a n a n t h a p u r a m )  a n d  

C C  7  ( V i t h u r a  T h  r u v a n a n t h a p u r a m )  T h e  h i g h  y i e l d  n C C  2 3  m a y  b e  

a t t r i b u t e d  t o  t h e  h g h  f r u i t s  p e r  p l a n t  p o l l e n  v i a b i l i t y  a n d  m o r e  h a r v e s t s  

C C  13 w a s  c h a r a c t e r i z e d  b y  l e a s t  m o s a  c  n c i d e n c e  a n d  e a r l  n e s s  r e s  I t i n g  n 

m o r e  n u m b e r  o f  h a r v e s t s  a n d  f  n a l l y  y  e l d  T h e  a c c e s s i o n  C C  7 a p a r t  f r o n  

b e  n g  b e t t e r  f o r  m o s t  o f  t h e  f r u  t  c h a r a c t e r s  l i k e  f r u  t l e n g t h  f ru  t g  r th  a n d  

f r u  t  w e  g h t  it a l s o  r e g  s t e r e d  h g h  v a l u e s  f o r  p l a n t  h e i g h t  a n d  p l a n t  s p r e a d  

i n d i c a t i n g  a  v  g o r o u s  n a t u r e  T h i s  c o n f i r m s  t h e  f a c t  t h a t  f r u i t  y i e l d  s a 

c o m p l e x  t r a  t  a n d  is t h e  u l t  m a t e  e x p r e s s i o n  o f  m a n y  c o m p o n e n t  c h a r a c t e r s

S e e d s  p e r  f r u i t  e x h  b i t e d  a  w  d e  r a n g e  o f  v a r  a t  o n  f r o n  5 6 7  t o  5 7  6 7  

w h e r e a s  1 0 0 0  s e e d  w e  g h t  h a d  a  n a r r o w  r a n g e  a s  n d  c a t e d  b y  a l o w  

p h e n o t y p i c  a n d  g e n o t y p i c  v a r i a n c e s  W  d e  v a r i a b  I t y  in  s e e d s  p e r  f r u i t  w a s  

o b s e r v e d  b y  A r y a  a n d  S a i n  ( 1 9 7 6 )  a n d  V  j a y a l a k s h m  et al {1 9 8 9 )  S a h o o  et al 

( 1 9 9 0 )  r e p o r t e d  a  l o w  r a n g e  o f  v a r  a t  o n  in  1 0 0  s e e d  w e i g h t  V a r i e t i e s  w  th  

h i g h  f r u i t  s e e d  w e  g h t  a n d  f r u  t  s e e d  n u m b e r  a r e  p r e f e r r e d  n o t  o n l y  t o  n c r e a s e  

c r o p  p r o d u c t i o n  b u t  a l s o  t o  m e e t  t h e  n e e d s  o f  t h e  s e e d  in d  is try  a n ^  f a r m e r s



C a p s a  c m  t h e  p u n g e n t  p r i n c i p l e  o f  c h i l l i  is c o n s  d e r e d  t o  b e  o n e  o f  t h e  

m o s t  i m p o r t a n t  q u a l i t y  c h a r a c t e r s  In  t h e  p r e s e n t  s t u d y  w i d e  v a r i a t i o n  w a s  

o b s e r v e d  b e t w e e n  t h e  a c c e s s i o n s  f o r  c a p s a i c i n  c o n t e n t  T h  s  v a r i a t  o n  c o u l d  

p r o b a b l y  b e  d u e  to  t h e  p r e s e n c e  o f  g e n e  m o d i f y i n g  f a c t o r s  f o r  p u n g e n c y  a n d  

t h e  r a t i o  o f  p l a c e n t a l  t i s s u e  t o  s e e d  a n d  p e r i c a r p  V a r i e t a l  v a r i a t  o n  n 

c a p s a i c i n  c o n t e n t s  n c h i l l i  w a s  a l s o  r e p o r t e d  b y  P r a d e e p k u m a r  ( 1 9 9 0 )  S h e e l a  

( 1 9 9 8 )  C h e r i a n  ( 2 0 0 0 )  a n d  S r e e l a t h a k u m a r y  ( 2 0 0 0 )  A l l  t h e  a c c e s s  o n s  

e v a l u a t e d  in  t h e  p r e s e n t  s t u d y  h a d  h g h  c a p s a  c m  c o n t e n t  ( > I  p e r  c e n t )  w h  ch  

a r e  p a r t  c u l a r l y  v a l u e d  f o r  t h e  r p u n g e n c y  a n d  f o r  t h e  m a n u f a c t u r e  o f  h gh  

c a p s a  c i n  o l e o r e s  n In t h i s  c o n t e x t  t h e  a c c e s s  o n s  C C  9 a n d  C C  2 7  w h  ch  

p r o d u c e d  y e l l o w  f r u i t s  a t  m a t u r e  s t a g e  w  11 b e  m o r e  e c o n o m  c a l  f o r  c a p s a  c n 

e x t r a c t  o n  a s  t h e r e  w i l l  n o t  b e  a n y  i n t e r f e r e n c e  o f  r e d  p i g m e n t s

O l e o r e s  n r e p r e s e n t s  t h e  t o t a l  f l a v o u r  e x t r a c t  o f  g r o u n d  s p i c e s  a n d  

c o n s  s t s  o f  f i x e d  o  I c a p s a  c m  p i g m e n t s  s u g a r s  a n d  r e s i n  T h e y  a r e  n o w  

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

( B a j a j  et al 1 9 8 0 )  T h e  r e s u l t s  o b t a  n e d  in  t h e  c u r r e n t  i n v e s t  g a t i o n  r e v e a l e d  

c o n s i d e r a b l e  v a r i a t  o n  a m o n g  t h e  a c c e s s i o n s  f o r  o l e o r e s  n  c o n t e n t  T h i s  is n 

a g r e e m e n t  w i t h  t h e  r e s u l t s  o b t a i n e d  b y  P r a d e e p k u m a r  ( 1 9 9 0 )  C h e r i a n  ( 2 0 0 0 )  

a n d  S r e e l a t h a k u m a r y  ( 2 0 0 0 )  T h e  h i g h  p u n g e n c y  o l e o r e s i n  o b t a  n e d  f r o m  t h e  

y e l l o w  f r u i t e d  a c c e s s i o n s  n a m e l y  C C  9 a n d  C C  2 7  c a n  b e  o f  h g h  v a l u e  in  t h e  

p h a r m a c e u t i c a l  a n d  c o s m e t i c  n d u s t r i e s  w h e r e  h i g h  p u n g e n c y  a n d  l o w  c o l o i r  

a r e  d e s  r a b l e

T h e  n u t r i t  v e  v a l u e  o f  c h i l l i  s l a r g e l y  d e t e r m  n e d  b y  t h e  c o n t e n t  o i  

a s c o r b  c  a c i d  S g n  f  c a n t  v a r i a t i o n  in a s c o r b i c  a c i d  c o n t e n t  b e t w e e n  

a c c e s s  o n s  w a s  n o t e d  n t h e  p r e s e n t  s t u d y  S u c h  w i d e  v a r  a t  o n  v a s  a l s o



r e p o r t e d  b y  R a n i  ( 1 9 9 4 )  a n d  T o d o r o v a  et al ( 1 9 9 7 )  A c c e s s i o n s  w  th  h g h  

a s c o r b i c  a c i d  c o n t e n t  a r e  s u i t a b l e  f o r  v e g e t a b l e  p u r p o s e s

M o s a i c  s a  s e r i o u s  d i s e a s e  a f f e c t i n g  c h i l l i  a n d  s a  m a j o r  c o n s t r a  n t  n 

c h i l l i  c u l t i v a t i o n  n K e r a l a  S i g n i f i c a n t  d i f f e r e n c e s  w e r e  o b s e r v e d  a m o n g  t h e  

a c c e s s i o n s  f o r  m o s a i c  n c i d e n c e  w h i c h  c l e a r l y  i n d  c a t e d  t h a t  t h e  l e v e l  o f  

r e s i s t a n c e  o r  s u s c e p t i b i l i t y  t o  t h e  d i s e a s e  v a r i e d  w  t h  t h e  a c c e s s  o n  O u t  o f  

t h e  3 2  a c c e s s i o n s  e v a l u a t e d  2 6  w e r e  m o d e r a t e l y  r e s i s t a n t  a n d  t h e  r e m a i n  n g  

s i x  w e r e  f o u n d  to  b e  s u s c e p t i b l e  t o  t h e  d i s e a s e  S c r e e n i n g  f o r  c h i l l i  m o s a  c 

r e s  s t a n c e  w a s  a l s o  d o n e  b y  T h a k u r  el al ( 1 9 8 5 )  A n a n d a m  ( 1 9 9 2 )  K a l l o o  

( 1 9 9 4 )  a n d  F a t i m a  ( 1 9 9 9 )  T h e  a c c e s s  o n s  w h  c h  w e r e  f o u n d  to  b e  m o d e r a t e l y  

r e s  s t a n t  n t h e  p r e s e n t  s t u d y  m a y  b e  u s e d  a s  r e s  s t a n t  d o n o r s  f o r  m p a r t  n g  

d i s e a s e  r e s  s t a n c e  t o  o t h e r w  s e  d e s  r a b l e  g e n o t y p e s

H i g h  c o e f f i c i e n t s  o f  v a r  a t i o n  ( p h e n o t y p  c [ P C V ]  a n d  g e n o t y p  c  

[ G C V ] )  w e r e  o b s e r v e d  f o r  f r u i t s  p e r  p l a n t  y i e l d  p e r  p l a n t  a n d  f r u i t  w e i g h t  

S i m i l a r  r e s u l t s  w e r e  a l s o  r e p o r t e d  b y  N a i r  et al ( 1 9 8 4 )  J a b e e n  et al ( 1 9 9 9 )  

a n d  C h e r  a n  ( 2 0 0 0 )  T h e  h g h  P C V  a n d  G C V  o b s e r v e d  f o r  t h e s e  c h a r a c t e r s  a r e  

e v i d e n t  f r o m  t h e i r  h g h  v a r i a b i l  t y  w h i c h  n t u r n  o f f e r s  g o o d  s c o p e  f o r  

s e l e c t i o n  T h e  l o w e s t  P C V  a n d  G C V  w a s  e x h i b i t e d  b y  d a y s  t o  f i r s t  f l o w e r  n g  

w h i c h  w a s  in  c o n f o r m  t y  w  th  t h e  f i n d  n g s  o f  C h e r i a n  ( 2 0 0 0 )  T h e  G C V  w a s  

v e r y  n e a r  t o  P C V  f o r  m o s t  o f  t h e  c h a r a c t e r s  n d i c a t i n g  a  h i g h l y  s g n  f  c a n t  

e f f e c t  o f  g e n o t y p e  o n  p h e n o t y p i c  e x p r e s s i o n  w i t h  v e r y  1 t t l e  e f f e c t  o f  

e n v i r o n m e n t



T h e  t o t a l  v a r j a b i l  t y  e x i s t i n g  in  a  p o p u l a t i o n  s a  s u m  o f  h e r  t a b l e  a n d  

n o n  h e r  t a b l e  c o m p o n e n t s  a n d  t is  n e c e s s a r y  t o  p o r t  o n  t h e s e  c o n p o n t n l  

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

c o n s t i t u t  o n  o f  b r e e d  n g  m a t e r  al

H i g h  v a l u e s  o f  h e r  t a b  I t y  w e r e  o b s e r v e d  f o r  m o s t  o f  t h e  c h a r a c t e r s  

s t u d i e d  H i g h e r  m a g n  t u d e  o f  h e r i t a b  h t y  ( > 9 0  % )  w a s  r e g i s t e r e d  f o r  y  e ld  

p e r  p l a n t  f r u i t s  p e r  p l a n t  f r u i t  l e n g t h  f r u i t  g i r t h  f r u i t  w e  g h t  s e e d s  p e r  f r u i t  

1 0 0 0  s e e d  w e  g h t  p o l l e n  v  a b i l i t y  d a y s  t o  m a t u r  ty  n u m b e r  o f  h a r v e s t s

c a p s a  c m  o l e o r e s i n  a n d  a s c o r b  c  a c  d c o n t e n t s  S n  l a r  f i n d i n g s  w e r e  a l s o

r e p o r t e d  b y  R a j p u t  ei al ( 1 9 8 1 )  f o r  f r u i t s  p e r  p l a n t  a n d  f r u  t y  e l d  N a  r t  / 

( 1 9 8 4 )  f o r  c a p s a  c  n B h a g y a l a k s h m i  et al ( 1 9 9 0 )  a n d  K u m a r  et al ( 1 9 9 3 )  f o r  

a s c o r b i c  a c i d  a n d  S n g h  et al ( 1 9 9 4 )  f o r  f r u  t c h a r a c t e r s  H i g h  h e r i t a b i l  t y  

e s t i m a t e s  i n d i c a t e  t h e  p r e s e n c e  o f  l a r g e  n u m b e r  o f  f  x a b l e  a d d i t  v e  f a c t o r s  a n d  

h e n c e  t h e s e  t r a  t s  c a n  b e  m p r o v e d  b y  s e l e c t  o n

H g h  h e r i t a b  1 t y  e s t  m a t e s  d o e s  n o t  n e c e s s a r  ly  m e a n  a  h g h  g e n e t  c

a d v a n c e  f o r  a p a r t  c u l a r  c h a r a c t e r  T h e  e f f e c t  v e n e s s  o f  s e l e c t  o n  d e p e n d s  

u p o n  t h e  h e r  t a b  1 t y  a n d  g e n e t i c  a d v a n c e  o f  t h e  c h a r a c t e r  s e l e c t e d  T h e  

p r e s e n t  n v e s t i g a t  o n  r e v e a l e d  h g h  h e r  t a b  h t y  c o u p l e d  w  th  h g h  g e n e t  c 

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

p l a n t  f r u i t  w e  g h t  f r u  t g  r t h  a n d  f r u  t  l e n g t h  J a b e e n  et al ( 1 9 9 8 )  a l s o  

o b s e r v e d  h  g h  h e r  t a b  h t y  a n d  g e n e t i c  a d v a n c e  f o r  s e v e r a l  y  e l d  c h a r a c t e r s

5 3 H e r i t a b i l i t y  a n d  g e n e t ic  a d v a n c e
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H i g h  h e r  t a b i l i t y  c o u p l e d  w i t h  l o w  g e n e t i c  a d v a n c e  a t t r i b u t a b l e  t o  n o n  

a d d i t i v e  g e n e  a c t  o n  w a s  n o t i c e d  f o r  d a y s  t o  f i r s t  f l o w e r i n g  S i m i l a r  r e s u l t s  

w e r e  r e p o r t e d  b y  N a  r et al ( 1 9 8 4 )  a n d  V  j a y a l a k s h m  et al ( 1 9 8 9 )

O n  t h e  b a s  s o f  t h e  p r e s e n t  s t u d y  t  c a n  b e  c o n c l u d e d  t h a t  s m i  I t a n e o  s  

s e l e c t i o n  b a s e d  o n  m u l t i p l e  c h a r a c t e r s  h a v  n g  h i g h  e s t  m a t e s  o f  h e r  t a b  I ty  

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

5  4 C o r r e l a t i o n  s t u d i e s

C o r r e l a t i o n  p r o v  d e s  n f o r m a t  o n  o n  t h e  n a t u r e  a n d  e x t e n t  o f  

r e l a t i o n s h i p  b e t w e e n  all p a i r s  o f  c h a r a c t e r s  A  s t u d y  o f  c o r r e l a t  o n  a u o n g  

y i e l d  a n d  i ts  c o m p o n e n t s  w  11 b e  o f  g r e a t  v a l u e  in p l a n n i n g  a n d  e v a l u a t  n g  

b r e e d i n g  p r o g r a m m e s

In  t h e  p r e s e n t  s t u d y  b o t h  a t  p h e n o t y p i c  a n d  g e n o t y p  c  l e v e l s  t h e  

c h a r a c t e r s  v r  p l a n t  h e  g h t  p o l l e n  v i a b i l i t y  f r u i t s  p e r  p l a n t  f r i  t w e  g h t  

s e e d s  p e r  f r u i t  a n d  n u m b e r  o f  h a r v e s t s  s h o w e d  s t r o n g  p o s  t i v e  a s s o c i a t i o n  

w i t h  y i e l d  p e r  p l a n t  D a y s  to  f i r s t  f l o w e r i n g  a n d  m o s a i c  i n c i d e n c e  w e r e  

n e g a t i v e l y  c o r r e l a t e d  w  th  y i e l d

T h e  v e r y  h i g h  p o s  t  v e  a s s o c  a t i o n  o f  f r u  ts  p e r  p l a n t  w i t h  y  e ld  

i n d i c a t e d  t h a t  f ru  t s  p e r  p l a n t  w a s  t h e  p r  m a r y  y i e l d  a t t r  b u t e  n c h  II S i m i l a r  

r e p o r t s  w e r e  a l s o  s u g g e s t e d  b y  S u n d a r a m  a n d  I r u l a p p a n  ( 1 9 9 8 )  a n d  C h e r  an  

(2000)

T h e  p r e s e n t  i n v e s t i g a t  o n  r e v e a l e d  t h a t  p l a n t  h e  g h t  w a s  p o s  t v e ly  

c o r r e l a t e d  w i t h  p l a n t  s p r e a d  a n d  y i e l d  R a m a k u m a r  et al ( 1 9 8 1 )  r e p o r t e d  a 

s t r o n g  c o r r e l a t i o n  b e t w e e n  p l a n t  s p r e a d  a n d  p l a n t  h e i g h t  A l  y u  et al ( 2 0 0 0 )  

s u p p o r t e d  t h e  a s s o c  a t  o n  b e t w e e n  p l a n t  h e i g h t  a n d  y  e ld  P r o d  c t  o n  o f



i n c r e a s e d  v e g e t a t i v e  g r o w t h  l i k e  p l a n t  s p r e a d  a n d  p l a n t  h e i g h t  m i g h t  l e a d  to  

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

P o s i t i v e  a s s o c i a t i o n  o f  f r u i t  w e i g h t  a n d  s e e d s  p e r  f r u i t  w i t h  y i e l d  w a s  

i n  a g r e e m e n t  w i t h  t h e  f i n d i n g s  o f  R a m  ( 1 9 9 6 b )  a n d  M i s h r a  et al ( 1 9 9 8 )  H i g h  

c o r r e l a t i o n  o b s e r v e d  b e t w e e n  n u m b e r  o f  h a r v e s t s  a n d  y i e l d  w a s  i n  c o n f o r m i t y  

w i t h  t h a t  o f  S h e e l a  ( 1 9 9 8 )

T h e  s t u d y  r e v e a l e d  a  s t r o n g  p o s i t i v e  a s s o c i a t i o n  b e t w e e n  p o l l e n  

v i a b i l i t y  a n d  y i e l d  T h i s  c a n  b e  e x p l a i n e d  a s  w h e n  p o l l e n  v i a b i l i t y  i n c r e a s e s  

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

t h e r e b y  l e a d i n g  to  a n  i n c r e a s e d  f r u i t  s e t  f r u i t s  p e r  p l a n t  a n d  f i n a l l y  y i e l d  

T h i s  w a s  s u p p o r t e d  b y  h i g h  c o r r e l a t i o n  o f  p o l l e n  v i a b i l i t y  w i t h  f r u i t s  p e r  p l a n t  

w h i c h  i n  t u r n  w a s  c o r r e l a t e d  w i t h  y i e l d

T h e  h i g h  n e g a t i v e  c o r r e l a t i o n  b e t w e e n  d a y s  t o  f i r s t  f l o w e r i n g  a n d  y i e l d  

w a s  s u p p o r t e d  b y  t h e  f i n d i n g s  o f  W a r a d e  et al ( 1 9 9 6 )  a n d  S r e e l a t h a k u m a r y  

( 2 0 0 0 )  H e n c e  a n y  s e l e c t i o n  a i m e d  f o r  e a r l m e s s  w i l l  b e  u s e f u l  f o r  i m p r o v i n g  

y i e l d  a n d  y i e l d  a s s o c i a t e d  c h a r a c t e r s

C a p s a i c in  w a s  f o u n d  to  b e  p o s i t i v e ly  c o r re la te d  w i t h  p r i m a r y  b r a n c h e s  p e r  

p l a n t  p o l l e n  v ia b i l i ty  a n d  o le o r e s i n  a n d  n e g a t iv e ly  w i t h  p e d ic e l  l e n g th  a n d  f ru i t  

w e i g h t  H e n c e  s e l e c t io n  b a s e d  o n  th e s e  c h a r a c te r s  m a y  b e  d o n e  t o  im p r o v e  c ap s a ic in  

a n d  a  s i m u l t a n e o u s  i m p r o v e m e n t  i n  o l e o r e s i n  c o n t e n t s  A  n e g a t iv e  c o r r e l a t i o n  o f  

c a p s a i c in  w i th  f ru i t  w e i g h t  w a s  a lso  r e p o r t e d  b y  J i a n g  et al ( 1 9 8 7 )  a n d  R a m  (1 9 9 5 )  

A i m i n g  a t  c a p s a i c in  im p r o v e m e n t  s e l e c t io n  o f  s m a l l  f r u i t e d  a c c e s s io n s  w i l l  r e d u c e  

t h e  f ru i t  y ie ld  l e a d in g  t o  d e c r e a s e  c a p s a i c in  o u t p u t  p e r  u n i t  a r e a  H e n c e  m e d i u m  

w e i g h t  f r u i t e d  a c c e s s io n s  w i t h  fa i r ly  b e t t e r  c a p s a i c in  c o n te n t  m a y  b e  se le c te d  

S im i l a r ly  a s c o rb ic  a c id  w a s  a l s o  c o r r e la te d  w i t h  y ie ld  a n d  y ie ld  c o m p o n e n t s



et

M o s a i c  i n c i d e n c e  e x h i b i t e d  h i g h  n e g a t i v e  c o r r e l a t i o n  w i t h  y i e l d  T h i s  

m i g h t  b e  d u e  to  i t s  n e g a t i v e  a s s o c i a t i o n  w i t h  o t h e r  y i e l d  c o n t r i b u t i n g  f a c t o r s  

l i k e  p o l l e n  v i a b i l i t y  f r u i t s  p e r  p l a n t  f r u i t  w e i g h t  s e e d s  p e r  f r u i t  a n d  n u m b e r  

o f  h a r v e s t s  M o r e o v e r  l a t e  f l o w e r i n g  a c c e s s i o n s  w e r e  m o r e  a f f e c t e d  b y  t h e  

d i s e a s e  w h i c h  a l s o  s h o w e d  r e d u c e d  p o l l e n  v i a b i l i t y  M o s a i c  i n d u c e d  p o l l e n  

s t e r i l i t y  l e a d i n g  to  r e d u c e d  f r u i t  s e t  a n d  f r u i t s  p e r  p l a n t  w a s  r e p o r t e d  b y  

J a y a r a j a n  a n d  R a m a k r s i h n a n  ( 1 9 6 1 )

O n  t h e  b a s i s  o f  t h e  p r e s e n t  s t u d y  i t  is  e v i d e n t  t h a t  s e l e c t i o n  b a s e d  o n  

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

p l a n t  s e e d s  p e r  f r u i t  a n d  n u m b e r  o f  h a r v e s t s  a l o n g  w i t h  m o s a i c  r e s i s t a n c e  

m a y  b e  d o n e  f o r  y i e l d  i m p r o v e m e n t

5 5 Path coefficient analysis

Y i e l d  is  a  c o m p l e x  q u a n t i t a t i v e  c h a r a c t e r  g o v e r n e d  b y  a  l a r g e  n u m b e r  

o f  g e n e s  a n d  i s  g r e a t l y  i n f l u e n c e d  b y  e n v i r o n m e n t a l  f a c t o r s  T h e  p r e s e n t  

i n v e s t i g a t i o n  o f  p a t h  c o e f f i c i e n t  a n a l y s i s  p r o v i d e d  i n f o r m a t i o n  o n  t h e  n a t u r e  o f  

a s s o c i a t i o n  o f  s e v e r a l  c h a r a c t e r s  c o n t r i b u t i n g  to  y i e l d  b y  m e a n s  o f  u n t a n g l i n g  

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

c o m p l e x  c o r r e l a t i o n  A s  e v i d e n c e d  f r o m  c o r r e l a t i o n  s t u d i e s  p a t h  c o e f f i c i e n t  

a n a l y s i s  a l s o  s i g n i f i e s  t h e  i m p o r t a n c e  o f  t h e  c h a r a c t e r  f r u i t s  p e r  p l a n t  w h i c h  

e x h i b i t e d  t h e  h i g h e s t  d i r e c t  a n d  i n d i r e c t  e f f e c t s  o n  f r u i t  y i e l d  S i m i l a r  r e s u l t s  

w e r e  a l s o  r e p o r t e d  b y  C h e n a n  ( 2 0 0 0 )  a n d  M u n s h i  et al ( 2 0 0 0 )

F r u i t  w e i g h t  a n d  s e e d s  p e r  f r u i t  a l s o  e x h  b i t e d  d i r e c t  p o s i t i v e  e f f e c t s  o n  

y i e l d  T h e  d i r e c t  e f f e c t s  o f  p l a n t  h e i g h t  p o l l e n  v i a b i l i t y  n u m b e r  o f  h a r v e s t s



n o s a  c n c  d e n c e  d a y s  to  f i r s t  f l o w e r  n g  a n d  a s c o r b i c  a c i d  c o n t e n t  w e r e  s m a l l  

a n d  n e g l  g i b l e  b u t  t h e i r  nd  r e c t  e f f e c t s  t h r o u g h  f ru  t s  p e r  p l a n t  w e r e  

c o n s i s t e n t l y  h i g h  T h i s  w a s  n c o n f o r m  t y  w i t h  t h e  f  n d i n g s  o f  S u n d a r a m  a n d  

R a n g a n a t h a n  ( 1 9 7 8 )

5 6 S e l e c t i o n  i n d e x

S e l e c t  o n  n d e x  p r o v  d e s  i n f o r m a t i o n  o n  y  e ld  c o m p o n e n t s  a n d  t h u s  

a i d s  n  i n d i r e c t  s e l e c t  o n  f o r  t h e  m p r o v e m e n t  o f  y  e l d  I t  i n v o l v e s  

d i s c r i m i n a n t  f u n c t i o n  a n a l y s i s  w h i c h  is m e a n t  f o r  s o l a t i n g  s u p e r i o r  g e n o t y p e s  

b a s e d  o n  t h e  p h e n o t y p  c  a n d  g e n o t y p  c  c o r r e l a t i o n s  I d e n t  f i c a t i o n  o f  s u p e r  o r  

g e n o t y p e s  o f  C ch neme  b a s e d  o n  d s c r  m i n a n t  f u n c t i o n  a n a l y s  s  w a s  d o n e  b y  

C h e r i a n  ( 2 0 0 0 )  A  m o d e l  n v o l v i n g  t h e  s a m e  s e t  o f  t e n  c h a r a c t e r s  w h  c h  w a s  

u s e d  f o r  p a t h  c o e f f i c i e n t  a n a l y s i s  w a s  s e l e c t e d  f o r  r a n k  n g  t h e  a c c e s s i o n s  O n  

r a n k  ng  the  s c o r e s  o b ta in e d  the  a c c e s s io n  C C  23  ( N e m o m  T h i r u v a n a n t h a p u r a m )  

r a n k e d  f  r s t  f o l l o w e d  b y  C C  13 ( V  th u ra  T h  ru v a n a n th a p u r a m )  and  C C  7  (V  th u ra  

T h  r u v a n a n t h a p u r a m )  T h e s e  a c c e s s i o n s  w  th  h i g h  y i e l d  q u a l i t y  a n d  m o s a i c  

r e s  s t a n c e  m a y  b e  r e c o m m e n d e d  a s  e l i t e  t y p e s  a f t e r  r e f i n e m e n t  a n d  

m u l t  l o c a t i o n a l  t e s t i n g

5 7 Mahalanobi s D 2 analysis

B r e e d i n g  c r o p  p l a n t s  a d o p t  n g  h y b r i d  z a t i o n  as  a  t o o l  is o n e  o f  t h e  

m o s t  l n p o r t a n t  c r o p  i m p r o v e m e n t  m e t h o d s  T h e  s u c c e s s  o f  h y b r i d  z a t  on  

p r o g r a m m e  is  m a  n l y  d e p e n d e n t  o n  t h e  g e n e t i c  d v e r s i t y  o f  t h e  p a r e n t s  c h o s e n  

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

p r o d u c e  h i g h  h e t e r o t  c  e f f e c t s  M a h a l a n o b  s D 2 s t a t  S t ic  s o n e  o f  t h e  p o t e n t  

t e c h n i q u e s  f o r  m e a s u r i n g  g e n e t i c  d i v e r g e n c e  a t  b o th  n t r a  a n d  n t e r c l u s t e r
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l e v e l s  a n d  t h u s  p r o v  d e s  a  b a s  s f o r  s e l e c t i o n  o f  g e n e t  c a l l y  d v e r g e n t  p a r e n t s  

n  h y b r i d i z a t  o n  p r o g r a m m e s  G e n e t i c  d v e r g e n c e  in  c h  U w a s  a s s e s s e d  b y  

M e h r a  ( 1 9 7 8 )  S u n d a r a m  et al ( 1 9 8 0 )  G i l l  et al ( 1 9 8 2 )  V a r a l a k s h m i  a n d  

H a r  b a b u  ( 19 9 1) In d  ra  ( 1 9 9 4 )  a n d  R o y  a n d  S h a r m a  ( 1 9 9 6 )

In  t h e  p r e s e n t  s t u d y  b a s e d  o n  M a h a l a n o b  s D 2 s t a t  S t ic  t h e  3 2  

a c c e s s i o n s  w e r e  g r o u p e d  in to  s i x  g e n e  c o n s t e l l a t  o n s  T h e  m a x i m u m  n u m b e r  

o f  a c c e s s i o n s  ( 2 1 )  w e r e  i n c l u d e d  in c l u s t e r  I f o l l o w e d  b y  c l u s t e r  II ( s  x )  a n d  

c l u s t e r  I I I  ( t w o )  C l u s t e r s  IV  V  a n d  V I  h a d  o n e  a c c e s s  o n  e a c h  T h e  p a t t e r n  

o f  c l u s t e r i n g  c l o s e l y  f o l l o w e d  t h e  r a n k i n g  o b t a i n e d  f r o m  s e l e c t i o n  n d e x

C o n s i d e r i n g  t h e  c l u s t e r  m e a n s  f o r  t h e  v a r  o u s  c h a r a c t e r s  s tu d  e d  c l u s t e r s  

I I I  V  a n d  V I  w e r e  s u p e r i o r  f o r  m o s t  o f  t h e  b i o m e t r i c  c h a r a c t e r s  w h e r e a s  c l u s t e r s  

I a n d  I V  w e r e  g e n e r a l l y  p o o r  C l u s t e r  II w a s  f o u n d  to  b e  n t e r m e d i a t e  F o r  c r o p  

i m p r o v e m e n t  p r o g r a m m e s  i n t e r c r o s s i n g  a m o n g  a c c e s s i o n s  w  th  o u t s t a n d i n g  

m e a n  p e r f o r m a n c e  f o r  t h e s e  c h a r a c t e r s  w o u l d  b e  e f f e c t  v e

T h e  s t u d y  r e v e a l e d  m a x i m u m  d v e r g e n c e  b e t w e e n  c l u s t e r s  I a n d  VI 

f o l l o w e d  b y  c l u s t e r s  I a n d  V  a s  s h o w n  b y  t h e  r  h g h  n t e r c k s t e r  d  s t a n c e s  

C l u s t e r s  V  a n d  V I  w  th  l e a s t  d  v e r g e n c e  s h o w e d  a c l o s e  r e l a t i o n s h  p b e t w e e n  

t h e  a c c e s s i o n s  C C  13 a n d  C C  2 3  T h e  i n t r a c l u s t e r  d i s t a n c e  w a s  n a x  m m  f o r  

c l u s t e r  I w h i c h  h a d  t h e  m a x i m u m  n u m b e r  o f  a c c e s s i o n s  O n  t h e  b a s i s  o f  t h e  

p r e s e n t  s t u d y  t h e  a c c e s s i o n s  o f  c l u s t e r s  V  a n d  V I  m a y  b e  u s e d  as  b a s e  

m a t e r  a l s  f o r  h y b r  d  z a t i o n  w i t h  s e l e c t e d  a c c e s s i o n s  o f  c l u s t e r  1 n  o r d e r  to  

o b t a i n  d e s  r a b l e  s e g r e g a n t s  w  th  h g h  y  e l d  p o t e n t  al

T h e  p r e s e n t  n v e s t  g a t i o n  o n  3 2  C  chmense  a c c e s s i o n s  s h o w e d  w  d e  

v a r i a t i o n  f o r  a l m o s t  a l l  t h e  c h a r a c t e r s  s t u d i e d  H i g h  h e r i t a b  I t y  c o u p l e d  w i t h



h i g h  g e n e t i c  a d v a n c e  w a s  o b s e r v e d  f o r  m o s t  o f  t h e  b i o n e t r c  c h a r a c t e r s  

w h i c h  i n d i c a t e s  t h e  s c o p e  f o r  e f f e c t i v e  s e l e c t i o n  C o r r e l a t i o n  a n d  p a t h  

c o e f f i c i e n t  a n a l y s i s  r e v e a l e d  t h a t  f r u i t s  p e r  p l a n t  s  t h e  p r i m a r y  y e ld  

c o m p o n e n t  T h e  a c c e s s i o n s  C C  2 3  ( N e m o m  T h i r u v a n a n t h a p u r a m )  C C  13 

( V i t h u r a  T h  r u v a n a n t h a p u r a m )  a n d  C C  7  ( V i t h u r a  T h i r u v a n a n t h a p u r a m )  

w e r e  f o u n d  to  b e  p r o m i s i n g  w i t h  r e g a r d  to  y i e l d  q u a l i t y  a n d  m o s a  c 

r e s i s t a n c e  T h e  s a m e  m a y  b e  u s e d  f o r  f u r t h e r  i m p r o v e m e n t  p r o g r a m m e s
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6 SUMMARY

T h e  p r e s e n t  n v e s t i g a t i o n  o n  G e n e t  c c a t a l o g u i n g  o f  h o t  c h  II 

{Capsicum chincn c J a c q  ) w a s  c o n d u c t e d  a t  t h e  v e g e t a b l e  r e s e a r c h  p l o t  o f  

t h e  D e p a r t m e n t  o f  O l e r i c u l t u r e  C o l l e g e  o f  A g r i c u l t u r e  V e l l a y a n i  d u r i n g  

S e p t e m b e r  2 0 0 0  to  M a y  2 0 0 1

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

C  chinense a s s e s s m e n t  o f  g e n e t  c  v a r i a b  l i ty  d i v e r g e n c e  a s s o c i a t  o n  a m o n g  

t h e  c h a r a c t e r s  n c l u d  n g  t h e  d i r e c t  a n d  n d i r e c t  e f f e c t s  o f  v a r i o u s  c h a r a c t e r s  

o n  y  e ld  a n d  f o r m u l a t i o n  o f  a  s e l e c t  o n  i n d e x  f o r  d e n t  f y i n g  s u  t a b l e  l i n e s  

b a s e d  o n  y i e l d  q u a l i t y  a n d  p e s t  a n d  d i s e a s e  r e s i s t a n c e

T h e  e x p e r i m e n t a l  m a t e r i a l  c o n s i s t e d  o f  3 2  a c c e s s i o n s  c o l l e c t e d  f r o m  

d i f f e r e n t  p a r t s  o f  K e r a l a  T h e  e x p e r i m e n t  w a s  l a id  o u t  in a  r a n d o m i s e d  b l o c k  

d e s i g n  w  th  t h r e e  r e p l  c a t  o n s  T h e  a c c e s s  o n s  w e r e  g e n e t  c a l l y  c a t a l o g u e d  

b a s e d  o n  t h e  d e s c r i p t o r  1 s t  f o r  Capsicum ( 1 B P G R  1 9 9 5 )  T h e  r e s u l t s  

r e v e a l e d  d s t  n e t  v a r  a t i o n s  a m o n g  t h e  a c c e s s  o n s  w i t h  r e s p e c t  to  v e g e t a t  ve  

i n f l o r e s c e n c e  f ru  t a n d  s e e d  cl a r a c t e r s

S i g n i f i c a n t  d  f f e r e n c e s  w e r e  o b s e r v e d  a m o n g  t h e  a c c e s s  o n s  f o r  a l l  t h e  

c h a r a c t e r s  s t u d i e d  viz p l a n t  h e i g h t  p r i m a r y  b r a n c h e s  p e r  p l a n t  p l a n t  s p r e a d  

d a y s  t o  f i r s t  f l o w e r i n g  p o l l e n  v  a b i l i t y  d a y s  t o  m a t u r i t y  f r u  t s  p e r  p l a n t  f ru  t 

l e n g t h  p e d i c e l  l e n g t h  f ru  t  g  r th  f r u i t  w e i g h t  s e e d s  p e r  f r u  t  1 0 0 0  s e e d  w e  g h t  

y i e l d  p e r  p l a n t  y i e l d  p e r  h a r v e s t  n u m b e r  o f  h a r v e s t s  c a p s a  c m  o l e o r e s i n  

a s c o r b i c  a c i d  a n d  m o s a i c  i n c i d e n c e
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T h e  h i g h e s t  y i e l d  w a s  o b s e r v e d  in C C  2 3  ( N e m o m  T h i r u v a n a n t h a p u r a m  

1 6 4 9  7 2  g )  w h  c h  a l s o  r e c o r d e d  t h e  m a x i m u m  f ru  t s  p e r  p l a n t  ( 6 3 7  4 4 )  C C  13 

( V  th  r a  T h  r u v a  a n t h a p u r a n )  w a s  t h e  e a r l  e s t  to  f l o w e r  ( 5 4  6 7  d a y s )  w  th  

m a x  m u m  n u m b e r  o f  h a r v e s t s  ( 6  9 4 )  a n d  l e a s t  v u l n e r a b  1 t y  n d e x  f o r  m o s a i c  

( 4 0  6 3 )  A m o n g  t h e  a c c e s s  o n s  C C  2 7  w a s  t h e  t a l l e s t  ( 1 3 3  33  c m )  T h e  

m a x i m u m  p l a n t  s p r e a d  w a s  e x h i b i t e d  b y  C C  7 w h  c h  a l s o  r e c o r d e d  t h e  

h i g h e s t  a s c o r b i c  a c i d  c o n t e n t  ( 1 3 6  3 3  m g  p e r  1 0 0  g )  C C  2  h a d  t h e  m a x i m u m  

f r u i t  w e i g h t  ( 8  6 3  g )  T h e  h i g h e s t  c a p s a i c i n  (3  7 4  p e r  c e n t )  a n d  o l e o r e s i n  

( 2 4  2 5  p e r  c e n t )  c o n t e n t s  w e r e  r e c o r d e d  b y  C C  16 O u t  o f  t h e  3 2  a c c e s s i o n s  

e v a l u a t e d  f o r  m o s a  c  r e s i s t a n c e  2 6  w e r e  m o d e r a t e l y  r e s  s t a n t  a n d  t h e  

r e m a i n i n g  s i x  w e r e  s u s c e p t i b l e  t o  t h e  d  s e a s e

H i g h  c o e f f i c i e n t s  o f  v a r i a t i o n  ( p h e n o t y p i c  [ P C V ]  a n d  g e n o t y p i c  

[ G C V ] )  w e r e  r e c o r d e d  f o r  f r u i t s  p e r  p l a n t  y  e l d  p e r  p l a n t  a n d  f r u i t  w e  g h t  

T h e  l o w e s t  P C V  a n d  G C V  w e r e  e x h  b i t e d  b y  d a y s  t o  f i r s t  f l o w e r i n g

H g h  h e r  t a b i l i t y  c o u p l e d  w  th  h g h  g e n e t i c  a d v a n c e  w a s  o b s e r v e d  f o r  

y  e l d  p e r  p l a n t  f r u i t  p e r  p l a n t  f ru  t w e  g h t  f r u  t g i r t h  a n d  f r u  t  l e n g t h  

n d  c a t  n g  s c o p e  f o r  i m p r o v e m e n t  o f  t h e s e  c h a r a c t e r s  t h r o u g h  s e l e c t  o n

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

l e v e l s  c h a r a c t e r s  l i k e  p l a n t  h e i g h t  p o l l e n  v  a b  l i t y  f r u  t s  p e r  p l a n t  f r u i t  

w e i g h t  s e e d s  p e r  f r u i t  y  e l d  p e r  h a r v e s t  a n d  n u m b e r  o f  h a r v e s t s  w e r e  

p o s i t i v e l y  c o r r e l a t e d  w i t h  y i e l d  D a y s  to  f i r s t  f l o w e r i n g  a n d  m o s a i c  i n c  d e n c e  

w e r e  n e g a t i v e l y  c o r r e l a t e d  w  t h  y i e l d

P a t h  c o e f f i c  e n t  a n a l y s i s  n d  c a t e d  t h a t  f r u i t s  p e r  p l a n t  e x e r t e d  t h e  

m a x  m u m  p o s  t i v e  d i r e c t  e f f e c t  (0  7 8 2 6 )  o n  y  e l d  f o l l o w e d  b y  f r u i t  w e i g h t



( 0  2 0 6 ! )  a n d  s e e d s  p e r  f ru  t ( 0  1 2 4 3 )  T h e  n d  r e c t  e f f e c t s  t h r o u g h  f r u  t s  p e r  

p l a n t  v e r e  c o i s  s t e n t l y  h g h  s g n  fy  n g  t h e  m p o r t a n c c  o f  t h a t  c h a r a c t e r s

A  s e l e c t  o n  in d e x  w a s  w o r k e d  o u t  u s  n g  ten  c h a r a c t e r s  v 2 p l a n t  h e  g h t  d a y s  

to  f i r s t  f l o w e r  n g  p o l l e n  v ia b i l i t y  f r u i t s  p e r  p l a n t  fru  t w e  g h t  s e e d s  p e r  f r u i t  y ie ld  

p e r  p l a n t  n u m b e r  o f  h a r v e s t s  a s c o r b  c  a c  d c o n t e n t  a n d  m o s a  c  n c  d e n c e  B a s e d  

o i  tl e  d e x  s c o r e s  o b t a  n e d  C C  2 3  ( N e n o m  T h  r u v a n a n t h a p u r a m )  r a n k e d  f  r s t  

f o l l o w e d  b y  C C  13 ( V  t h u r a  T h  r u v a n a n t h a p u r a m )  a n d  C C  7 ( V  t h u r a  

T h  r u v a n a n t l  a p u r a m )

T h e  3 2  a c c e s s  o n s  w e r e  g r o u p e d  n t o  s x  c l u s t e r s  b a s e d  o n  

M a h a l a n o b i  s  D 2 s t a t i s t  c  C l u s t e r  I w a s  t h e  l a r g e s t  w h i c h  c o n t a i n e d  21 

a c c e s s  o n s  f o l l o w e d  b y  c l u s t e r  II  w i t h  s i x  a n d  c l u s t e r  I I I  w i t h  t w o  a c c e s s  o n s  

C l u s t e r s  I V  V  a n d  V I  h a d  o n e  a c c e s s i o n  e a c h  W  th  r e g a r d  t o  t h e  c l u s t e r  

m e a n s  c l u s t e r s  V  ( C C  13) a n d  V I  ( C C  2 3 )  p e r f o r m e d  b e t t e r  f o r  m o s t  o f  t h e  

c h a r a c t e r s  t a k e n  T h e  m a x  m u m  n t e r c l u s t e r  d s t a n c e  w a s  o b s e r v e d  b e t w e e n  

c l u s t e r s  I a n d  V I  ( 1 9 6 5  7 4 )  f o l l o w e d  b y  c l u s t e r s  I a n d  V  ( 1 6 4 0  10)  C l u s t e r  I 

h a d  t h e  h g h e s t  n t r a c l u s t e r  d s t a n c e  ( 2 2 9  9 3 )

C o n p a r s o n  a m o n g  t h e  a c c e s s  o n s  f o r  v a r i o u s  b i o m e t r i c  c h a r a c t e r s  

r e v e a l e d  t h a t  C C  2 3  C C  13 a n d  C C  7 w e r e  f o u n d  to  b e  p r o m  s n g  b a s e d  o n  

t h e  r  s u p e r  o r  t y  n y  e ld  q u a l  t y  a n d  m o s a  c  r e s  s t a n c e  a n d  1 e n c e  t h e y  m a y  

b e  u t  I z e d  f o r  f u r t h e r  c r o p  n p r o v e m e n t
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ABSTRACT

T h e  r e s e a r c h  p r o j e c t  G e n e t i c  c a t a l o g u i n g  o f  h o t  c h i l l i  (Capsicum chmense 

J a c q  ) w a s  c a r r i e d  o u t  in  t h e  v e g e t a b l e  r e s e a r c h  p l o t  o f  t h e  D e p a r t m e n t  o f  

O l e r i c u l t u r e  C o l l e g e  o f  A g r i c u l t u r e  V e l l a y a n i  d u r i n g  S e p t e m b e r  2 0 0 0  to  

M a y  2 0 0 1  T h e  o b j e c t i v e  o f  t h e  s t u d y  w a s  to  c a t a l o g u e  t h e  a c c e s s i o n s  b a s e d  

o n  t h e  I B P G R  d e s c r i p t o r  f o r  Capsicum a n d  to  e s t i m a t e  t h e  g e n e t i c  p a r a m e t e r s  

f o r  d i f f e r e n t  t r a i t s  in  t h e  g e r m p l a s m  f o r  i d e n t i f y i n g  s u p e r i o r  l i n e s  b a s e d  o n  

y i e l d  q u a l i t y  a n d  p e s t  a n d  d i s e a s e  r e s i s t a n c e

T h i r t y  t w o  a c c e s s i o n s  o f  C  chmense  c o l l e c t e d  f r o m  v a r i o u s  s o u r c e s  

u p o n  c a t a l o g u i n g  p o  n t e d  o u t  w i d e  v a r  a t  o n  f o r  s e v e r a l  m o r p h o l o g  c a l  

c h a r a c t e r s  A n a l y s  s o f  v a r i a n c e  r e v e a l e d  s i g n i f i c a n t  d f f e r e n c e  a m o n g  t h e  

a c c e s s  o n s  f o r  a l l  t h e  c h a r a c t e r s  s t u d  e d  n a m e l y  p l a n t  h e i g h t  p r i m a r y  

b r a n c h e s  p e r  p l a n t  p l a n t  s p r e a d  d a y s  t o  f i r s t  f l o w e r i n g  p o l l e n  v i a b i l i t y  

d a y s  t o  m a t u r i t y  f r u i t s  p e r  p l a n t  f r u i t  l e n g t h  p e d i c e l  l e n g t h  f r u i t  g i r t h  

f r u i t  w e i g h t  s e e d s  p e r  f r u i t  1 0 0 0  s e e d  w e i g h t  y i e l d  p e r  p l a n t  y i e l d  p e r  

h a r v e s t  n u m b e r  o f  h a r v e s t s  c a p s a i c i n  o l e o r e s i n  a s c o r b i c  a c i d  a n d  m o s a i c  

i n c i d e n c e

A m o n g  t h e  a c c e s s i o n s  C C  2 3  r e c o r d e d  t h e  m a x i m u m  y i e l d  ( 1 6 4 9  7 2  g )  

a s  w e l l  a s  f r u i t s  p e r  p l a n t  ( 6 3 7  4 4 )  C C  13 w a s  t h e  e a r l i e s t  t o  f l o w e r  ( 5 4  67  

d a y s )  w i t h  t h e  m a x i m u m  n u m b e r  o f  h a r v e s t s  (6  9 4 )  a n d  l e a s t  v u l n e r a b i l i t y  

n d e x  f o r  m o s a  c  ( 4 0  6 3 )  F r u i t s  p e r  p l a n t  r e c o r d e d  t h e  m a x i m u m  p h e n o t y p i c



ai d g e n o t y p  c c o e f f i c  e n t s  o f  v a r  a t i o n  f o l l o w e d  b y  y  e l d  p e r  p l a n t  a n d  f r u  t 

w e  g h t

H  g h  h e r i t a b i h t y  c o u p l e d  w i t h  h i g h  g e n e t i c  a d v a n c e  w a s  o b s e r v e d  f o r  

f r u  t s  p e r  p l a n t  y  e ld  p e r  p l a n t  f r u i t  w e i g h t  f r u i t  g i r t h  a n d  f r u i t  l e n g t h

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

p l a n t  is  t h e  p r i m a r y  y i e l d  c o m p o n e n t  a s  e v i d e n c e d  f r o m  i ts  h i g h  p o s i t i v e  

c o r r e l a t  o n  a s  w e l l  a s  h i g h  d i r e c t  a n d  n d i r e c t  e f f e c t s  o n  y i e l d

In t h e  d s c r  m in a n t  fu n c t io n  a n a l y s i s  C C  23  ( N e m o m  T h i r u v a n a n t h a p u r a m )  

r a n k e d  f i r s t  f o l l o w e d  b y  C C  13 ( V i t h u r a  T h i r u v a n a n t h a p u r a m )  a n d  C C  7 

( V i t h u r a  T h i r u v a n a n t h a p u r a m )

B a s e d  o n  t h e  a n a l y s i s  f o r  g e n e t  c  d v e r g e n c e  t h e  3 2  a c c e s s i o n s  w e r e  

g r o u p e d  n to  s x  c l u s t e r s  w  th  t h e  m a x i m u m  i n t e r c l u s t e r  d  s t a n c e  o b s e r v e d  

b e t w e e n  c l u s t e r s  I a n d  V I

O n  t h e  b a s i s  o f  t h e  p r e s e n t  s t u d y  t h e  a c c e s s i o n s  C C  2 3  C C  13 a n d  

C C  7 w e r e  f o u n d  t o  b e  p r o m  s i n g  w  th  r e g a r d  to  y i e l d  q u a l i t y  a n d  m o s a i c  

r e s  s t a n c e  a i d  t h e  s a i  e m a y  b e  u t  1 z e d  fo r  f u r t h e r  n p r o v e m e n t




