
ABSTRACT ' 

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

of s e s a m e a n d y a r d - l o n g b e a n , i n v e s t i g a t e s t h e c o m b i n i n g a b i l i t y 

e f f e c t s and i n h e r i t a n c e of f l o w e r i n g of some i m p o r t a n t l o c a l and 

i n t r o d u c e d c u l t i v a r s of sesame and d e a l s w i t h t h e e v a l u a t i o n of t h e 

t h r e e n a t i v e l i n e s of y a r d - l o n g b e a n , mode of i n h e r i t a n c e of some 

q u a l i t a t i v e and q u a n t i t a t i v e c h a r a c t e r s and s t u d y of t h e i n f l u e n c e of 

s e a s o n a l v a r i a t i o n of t h e s e v a r i e t i e s and t h e i r h y b r i d s and f i n a l l y 

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

SESAME: 

Sesame v a r i e t i e s n a m e l y K i l i n o c h c h i l o c a l ( K i l i ) , G e d i 

t h a l a ( G T ) , Pokunu t h a l a ( P T ) , MI-3 ( h y b r i d v a r i e t y of Maha I l l u p a -

l l a m a ) , A u s t r a l i a n ' i n t r o d u c t i o n ( A I ) and J T - 7 wh ich were s e l e c t e d i n 

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

e x o t i c we re u s e d i n t h i s s t u d y * 

With t h e s i x v a r i e t i e s a l l p o s s i b l e t h i r t y s i x c r o s s e s 

w e r e . m a d e and t h e t h i r t y s i x g e n o t y p e s i n c l u d i n g t h e p a r e n t s were 

g rown u n d e r f i e l d c o n d i t i o n s a t t h e T h i r u n e l v e l y A g r i c u l t u r a l 

R e s e a r c h S t a t i o n 0 The d e t e r m i n a t i o n of h e i g h t of p l a n t , number of 

c a p s u l e s p e r p l a n t , number of b r a n c h e s p e r p l a n t and s e e d y i e l d p e r 

p l a n t was raade«, The d a t a were a n a l y s e d u s i n g Method I and Model I of 

G r i f f i n g ' ' s ( 1956) d i a l l e l a n a l y s i s i n t h e e s t i m a t i o n of c o m b i n i n g 

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

b e t w e e n t h e p a r e n t s and c r o s s e s f o r a l l t h e f o u r c h a r a c t e r s s t u d i e d . 
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The c o m b i n i n g a b i l i t y was found t o be h i g h l y s i g n i f i c a n t 

f o r t h e t h r e e c h a r a c t e r s n a m e l y p l a n t h e i g h t , number of b r a n c h e s p e r 

p l a n t , and s e e d y i e l d p e r p l a n t . The g e n e r a l c o m b i n i n g a b i l i t y 

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

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

s i g n i f i c a n t f o r t h e s e c h a r a c t e r s e x c e p t f o r c a p s u l e n u r a b e r s 0 

The r a t i o of g e n e r a l c o m b i n i n g a b i l i t y t o s p e c i f i c 

c o m b i n i n g a b i l i t y v a r i a n c e i n d i c a t e d t h e p r e d o m i n a n t n a t u r e of n o n -

a d d i t i v e g e n e e f f e c t s i n t h e i n h e r i t a n c e of t h e s e f o u r c h a r a b t e r s 0 

The v a r i e t y K i l i was t h e b e s t g e n e r a l c o m b i n e r c a r r y i n g p o s i t i v e a l ­

l e l o m o r p h 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 e x c e p t f o r p l a n t h e i g h t . 

H o w e v e r , AI and M I - 3 c o u l d be c o n s i d e r e d p o o r g e n e r a l c o m b i n e r s 

f o r number of b r a n c h e s and h e n c e t h e y c o u l d be u s e d i n o b t a i n i n g 

p l a n t s w i t h l e a s t number of b r a n c h e s p e r p l a n t . The p a r e n t MI-3 and 

OT w e r e t h e b e s t p a r e n t s f o r i n c r e a s e d p l a n t h e i g h t . However , when 

s h o r t e r p l a n t s a r e p r e f e r r e d AI would be t h e b e s t p a r e n t b u t i t was 

t h e l o w e s t c o m b i n e r f o r y i e l d . 

The h y b r i d s name ly K i l i x PT, MI-3 x A I , MI-3 x J T - 7 , 

GT x A I , J T - 7 x K i l i , J T - 7 x PT , K i l i x GT, GT x PT and J T - 7 x G.T 

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

s e e d y i e l d p e r p l a n t . 

The f o u r c r o s s e s n a m e l y MI-3 x J T - 7 , J T - 7 x PT, GT x PT 

and J T - 7 x GT i n v o l v e d p a r e n t s whose g e n e r a l c o m b i n i n g a b i l i t y ( g . c . a j 

e f f e c t s w e r e i n s i g n i f i c a n t . I t was o b s e r v e d t h a t g . c . a . of t h e 
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p a r e n t s i n g e n e r a l had no d i r e c t e f f e c t on t h e s p e c i f i c c o m b i n i n g 

a b i l i t y of t h e c r o s s e s * G e n e r a l c o m b i n i n g a b i l i t y of K i l i was 

d i r e c t l y r e l a t e d t o t h e p e r s e p e r f o r m a n c e of t h e p a r e n t s , . 

The s t u d y on t h e i n h e r i t a n c e of f l o w e r i n g i n sesame was 

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

t h i r t y s i x g e n o t y p e s were grown u n d e r 1 0 . 5 h and 1 4 . 5 h d a y - l e n g t h 

and t h e p l a n t s we re o b s e r v e d f o r t i m e - t o - i n i t i a l f l o w e r i n g s The d a t a 

w e r e a n a l y s e d a c c o r d i n g t o t h e g r a p h i c a l me thod of M a t h e r and J i n k s 

( 1 9 7 7 ) f o r d i a l l e l c r o s s e s . T h e r e was no m a t e r n a l i n f l u e n c e on 

i n h e r i t a n c e of f l o w e r i n g t i m e i n t h e v a r i e t i e s u s e d . The v a r i e t i e s 

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

v a r y i n g s e n s i t i v i t y of t h r e e d i s t i n c t g r o u p s . K i l i and GT showed 

s i g n i f i c a n t d i f f e r e n c e s from t h e o t h e r f o u r v a r i e t i e s a t 1 0 , 5 h d a y -

l e n g t h . I n t h e 1 4 , 5 d a y - l e n g t h AI d i f f e r e d from o t h e r v a r i e t i e s and 

K i l i and GT d i d n o t show any d i f f e r e n c e among t h e m s e l v e s b u t 

d i f f e r e d f rom e v e r y o t h e r v a r i e t y , , T h e r e we re t h r e e c l a s s e s f o r t h e 

c h a r a c t e r of t i m e - t o - f l o w e r i n g b o t h a t 14»5 h and 1 0 . 5 h d a y - l e n g t h 

b u t t h e c l a s s e s we re n o t e x a c t l y t h e s ame . The c l a s s w e a k l y s e n s i ­

t i v e i n c l u d e s A I , m o d e r a t e l y s e n s i t i v e i n c l u d e s M I - 3 , J T - 7 and GT a n 

t h e c l a s s s t r o n g l y s e n s i t i v e i n c l u d e s K i l i and PT. 

V a r i e t a l d i f f e r e n c e was e x h i b i t e d among t h e l a t e 

v a r i e t i e s K i l i a n d GT f o r t h e c h a r a c t e r t i m e - t o - f l o w e r i n g . K i l i and 

GT were f o u n d t o be l a t e p a r e n t s , A I , PT, J T - 7 and MI-3 were found 

t o be e a r l y p a r e n t s . AI was f o u n d t o be t h e l e a s t s e n s i t i v e one and 

PT and K i l i we re t h e m o s t s e n s i t i v e o n e s , M I - 3 , GT a n d J T - 7 were 

f o u n d t o be i n t e r m e d i a t e i n s e n s i t i v i t y 0 T h e r e was no i n t e r a c t i o n 
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among t h e g e n e s r e s p o n s i b l e f o r t h e d e t e r m i n a t i o n of t h e g e n o t y p e 

w h e t h e r i t was of e a r l y t y p e o r l a t e t y p e 

The s i g n i f i c a n t r e g r e s s i o n c o e f f i c i e n t v a l u e ( b ) , t h e 

l a r g e and s m a l l p o s i t i v e v a l u e s of i n t e r c e p t s ( c ) a l o n g w i t h V^/W^ 

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

an a d d i t i v e d o m i n a n t raanner0 

YARD~LONG BEAN: 

The - t h r e e n a t i v e c u l t i v a r s name ly ' H a w a r i ' , ' P o l o n g 1 and 

' M u r u n g a ' we re u s e d i n t h e s e c o n d p a r t of t h e s t u d y * They were 

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

' H a w a r i 1 was t h e b e s t l i n e w i t h a s i n g l e p l a n t y i e l d of 490 g 

f o l l o w e d by f P o l o n g ' w h i c h y i e l d e d 200 g p e r p l a n t . The t h i r d v a r i e t y 

was f o u n d t o be i n f e r i o r i n many r e s p e c t s * H y b r i d i z a t i o n was e f f e c t e d 

b e t w e e n b e t t e r p a r e n t s and t h e i r p r o g e n y were u s e d i n t h i s p a r t of 

s t u d y „ 

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

r e v e a l e d t h a t t h e b l a c k c o l o u r of s e e d was d o m i n a n t o v e r w h i t e c o l o u r 

s e e d w i t h b l a c k p a t c h e s , s tem p i g m e n t a t i o n was d o m i n a n t o v e r n o n - s t e m 

p i g m e n t a t i o n * V i o l e t c o l o u r of f l o w e r was d o m i n a n t o v e r y e l l o w c o l o u r 

of f l o w e r and s t r e a k e d n a t u r e of pod was d o m i n a n t o v e r n o n - s t r e a k e d 

n a t u r e of p o d . A H t h e s e c h a r a c t e r s were found t o be c o n t r o l l e d by a 

p a i r of d o m i n a n t and r e c e s s i v e a l l e l e s 0 I t was o b s e r v e d t h a t t h e 

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

o t h e r c h a r a c t e r s we re found t o be n o n - l i n k e d * The a v e r a g e pod l e n g t h 
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of ' H a w a r i ' was 5 9 . 1 cm and ' P o l o n g ' was 2 4 . 9 cm 0 The b r o a d s e n s e 

h e r i t a b i l i t y ' ( h ^ ) v a l u e f o r t h e c h a r a c t e r pod l e n g t h was found t o be 

2 
9 0 . 1 % and t h e n a r r o w s e n s e h e r i t a b i l i t y ( h ) was found t o be 2 5 . 0 1 % 0 

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

t o - f l o w e r i n g v a r i e d w i t h t h e s e a s o n . Bo th t h e p a r e n t s ' P o l o n g 1 and 

• H a w a r i 1 were f o u n d t o be l o n g day p l a n t s b u t v a r i e t y ' P o l o n g 1 was 

e a r l y p a r e n t and ' H a w a r i ' was l a t e p a r e n t . The v a r i e t y and h y b r i d s 

u s e d i n t h i s s t u d y we re found t o be p h o t o - t h e r m o s e n s i t i v e i n 

f l o w e r i n g , , 

Y a r d - l o n g b e a n i s a v e g e t a b l e c r o p w h i c h i s grown f o r 

i t s i m m a t u r e p o d s . H igh mean w i t h v a r i a b i l i t y i n pod l e n g t h was 

o b s e r v e d i n P ^ p o p u l a t i o n . B e t t e r p l a n t s were s e l e c t e d i n F^ an!^ 

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

was f o u n d t o be i n e f f e c t i v e a f t e r t h e f o u r t h g e n e r a t i o n , . H e n c e , 

p r e l i m i n a r y y i e l d t r i a l was c a r r i e d o u t i n F e g e n e r a t i o n . Advanced 
5 

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

of y a r d - l o n g b e a n ( J U - 1 10) w i t h a c c e p t a b l e q u a l i t i e s , were c a r r i e d 

o u t i n t h e F^ and F^ g e n e r a t i o n s 0 The pod y i e l d of t h e new l i n e s 

n a m e l y J U - 4 , J U - 1 , J U - 5 and J U - 8 was found t o be a l m o s t two f o l d of 

t h e b e t t e r p a r e n t 1 H a w a r i ' , 




