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SUMMARY 

The improvement and e f f e c t i v e n e s s o f s e l e c t i o n 
o f c r o p s i s dependant upon t h e magni tude o f t h e 
v a r i a b i l i t y p r e s e n t i n t h e m a t e r i a l and t h e e x t e n t t o 
w h i c h t h e d e s i r a b l e c h a r a c t e r s a r e h e r i t a b l e . Hence 
a k n o w l e d g e o f t h e e s t i m a t e s o f p h e n o t y p i c and 
g e n o t y p i c v a r i a b i l i t y , h e r i t a b i l i t y and g e n e t i c 
advance w o u l d h e l p a b r e e d e r i n s e l e c t i n g s u i t a b l e 
methods f o r b r e e d i n g . S e l e c t i o n f o r y i e l d a l o n e may 
n o t be v e r y e f f e c t i v e . I t i s s u g g e s t e d t h a t t h e 
h e r i t a b i l i t y e s t i m a t e s t o g e t h e r w i t h g e n e t i c advance 
w o u l d g i v e a b e t t e r p i c t u r e o f t h e amount o f advance 
t o be e x p e c t e d from s e l e c t i o n (Johnson e t . a l , 1 9 5 5 ) . 

INTRODUCTION 

L i t t l e o r no a t t e n t i o n has been g i v e n t o s t udy 
t h e r a n g e o f v a r i a b i l i t y found i n l o c a l w i n g e d bean 
germplasm o f w i n g e d bean . Thus one t h e o b j e c t i v e s o f 
t h e p r e s e n t i n v e s t i g a t i o n was t o e s t i m a t e g e n o t y p i c 
and p h e n o t y p i c v a r i a b i l i t i e s , h e r i t a b i l i t y and 
g e n e t i c advance i n l o c a l l y c o l l e c t e d w i n g e d bean 
m a t e r i a l f o r t h e f u t u r e improvement o f t h e c r o p . 
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T a b l e 1: D e t a i l s o f t h e C o l l e c t i o n o f t h e L o c a l 
Winged Bean A c c e s s i o n s 

A c c e s s i o n Source o f C o l l e c t i o n 
Number D i s t i c t V i l l a g e 

SLS 1 P u t t a l a m Thabbowa 
SLS 3 J a f fna Tholpuram 
SLS 6 K e g a l l e Warakapola 
SLS 7 Colombo Colombo 
SLS 8 N u w a r a - E l i y a K a r a l i y a d d a 
SLS 11 Kandy P e r a d e n i y a 
SLS 18 Polonnaruwa M i n n e r i y a 
SLS 20 Kandy Kandy c i t y 
SLS 23 N u w a r a - E l i y a R i k i l l a g a s k a d a 
SLS 29 G a l l e Waragoda 
SLS 37 Colombo Mir igama 
SLS 40 g a l l e Waragoda 
SLS 41 Kandy Ra t emu l l a 
SLS 44 Kandy L e w e l l a 
SLS 47 Kandy H a t a r a l i y a d d a 
SLS 52 Colombo Maharagama 
SLS 55 Colombo Maharagama 
SLS 56 G a l l e K a t t i y a g o d a 
SLS 57 G a l l e Weligama 
SLS 58 G a l l e K a l a h e 
SLS 59 G a l l e K a l a h e 
SLS 60 G a l l e K a l a h e 
SLS 61 G a l l e K a l a h e 
SLS 62 G a l l e K a i l h e 
SLS 63 G a l l e K a l a h e 
SLS 64 G a l l e Maharambe 
SLS 65 G a l l e Maharambe 
SLS 66 Matara Sul thanagoda 
SLS 67 Matara P i l aduwa 
SLS 68 Hambantota T h a n g a l l a 
SLS 69 M a t a l e Thompawela 
SLS 70 M a t a l e Rata lawewa 
SLS 71 M a t a l e We lageda ra 
SLS 72 M a t a l e Bambewa 
SLS 73 M a t a l e G a l e w e l a 
SLS 74 Anuradhapura Katukulam 



SLS 75 J a f f n a Maiape 
SLS 76 J a f fna Chunnakam 
SLS 77 J a f fna Chunnakam 
SLS 78 J a f fna A l a e d d y West 
SLS 79 T r i c o m a l e e Urathauram 
SLS 80 Vavun lya Vavun iya 
SLS 81 P u t t a l a m S i r i g a m p o l a 
SLS 82 P u t t a l a m Dumkannawa 
SLS 83 Gampaha D e v u l d e n i y a 
SLS 84 Kurunega la G i r i u l l a 
SLS 85 Kurunega la Athuruwela 
SLS 86 Gampha Nittambuwa 
SLS 87 Kurunega la K u l i y a p i t i y a 
SLS 88 Kandy Kandekumbura 
SLS 89 Kandy Barigama 
SLS 90 K e g a l l e Y a t i y a n t o t a 
SLS 91 K e g a l l e K a r a w a n e l l a 
SLS 92 K e g a l l e D e h i o w i t a 
SLS 93 Ratnapura E h e l i y a g o d a 
SLS 94 K e g a l l e Ruwanwella 
SLS 95 K e g a l l e A t a l a 
SLS 96 K e g a l l e Galigamuwa 
SLS 98 Gampaha W a t u p i t i m u l l a 
SLS 99 Gampaha J a - E l a 
SLS 100 M a t a l e Ukuwela 
SLS 101 M a t a l e Mahawela 
SLS 102 Kandy Bokkawela 
SLS 103 Gampaha Kotugoda 
SLS 104 T r i n c o m a l e e Akbopura 
SLS 105 T r i n c o m a l e e . K a n t a l e 
SLS 106 T r i n c o m a l e e Pankulam 
SLS 107 T r i n c o m a l e e Morawewa N o r t h 
SLS 109 Anuradhapura Horowpatana 
SLS 111 T r i n c o m a l e e K a n t a l e 
SLS 112 T r i n c o m a l e e K a n t a l e 
SLS 113 T r i n c o m a l e e K a n t a l e 
SLS 114 Anuradhapura Tibbotuwewa 
SLS 115 Polonnaruwa M i n n e r i y a 
SLS 116 Polonnaruwa G i r i t a l e 
SLS 117 Polonnaruwa Jayan th ipu ra 
SLS 118 Polonnaruwa Jayan th ipura 
SLS 119 Polonnaruwa Jayan th ipu ra 
SLS 120 Polonnaruwa J ayan th ipu ra 
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SLS 121 Polonnaruwa Gir idamana 
SLS 122 B a t t i c a l o a P e r i y a p i l l u m a l e 
SLS 124 Ampara K e k i r l h e n a 
SLS 125 Ampara P a d i y a t a l a w a 
SLS 126 B a d u l l a Wewatta 
SLS 127 B a d u l l a Dambana 
SLS 129 B a d u l l a Mahiyanganaya 
SLS 130 B a d u l l a Mahiyanganaya 
SLS 131 B a d u l l a P e r a g a s y a y a 
SLS 132 B a d u l l a Uduwewa 
SLS 133 Hambantota Magama 
SLS 134 Hambantota Tissamaharamaya 
SLS 135 Hambantota Lunugamwehehera 
SLS 136 Moneraga la We11awaya 
SLS 137 Moneraga la Anapal lama 
SLS 138 Moneraga la B u t t a l a 
SLS 139 Moneraga la K a r a n d a g o l l a 
SLS 140 N u w a r a - E l i y a Walapane 
SLS 142 N u w a r a - E l i y a P a d l y a p a l e l l a 
SLS 144 Kandy T a l a t u o y a 
SLS 145 K a l u t a r a P i n w a t t a 
SLS 146 K a l u t a r a Nagada 

MATERIALS AND METHODS 

S e r i e s o f germplasm e v a l u a t i o n e x p e r i m e n t s w e r e 
c a r r i e d ou t a t t h r e e d i f f e r e n t l o c a t i o n s and f o r two 
seasons a t each l o c a t i o n . The l o c a t i o n s w e r e 
M a h a i l l u p a l l a m a , D o d a n g o l l a and Gannoruwa. The two 
seasons w e r e Y a l a and Maha, t h e two major c r o p p i n g 
seasons i n S r i Lanka. The e v a l u a t i o n o f t h e 
v a r i e t i e s x l o c a t i o n s was p r e s e n t e d e l s e w h e r e 
(Wickramas inghe e t . a l , 1 9 8 8 ) . Due t o t h e s i m i l a r i t y 
o f t h e e s t i m a t e s f o r each o f t h e s i x e x p e r i m e n t s , 
o n l y r e s u l t s o b t a i n e d from t h e e x p e r i m e n t a t 
M a h a i l l u p a l l a m a f o r t h e Maha season w e r e used i n 
t h i s s t u d y . The 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 
101 a c c e s s i o n s o f w i n g e d bean . These w e r e grown i n 
a randomized b l o c k d e s i g n w i t h 3 r e p l i c a t e s ( T a b l e 
1 ) . 
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The f o l l o w i n g o b s e r v a t i o n s w e r e used f o r t h e 
p u r p o s e o f t h e p r e s e n t e v a l u a t i o n ; s eed y i e l d , t o t a l 
d r y m a t t e r p r o d u c t i o n , l e a f d r y w e i g h t , stem d r y 
w e i g h t s , l e a f a r e a , 100 s e e d w e i g h t , l e n g t h o f pods 
and number o f s e e d s / p o d . Two samples w e r e t aken a t 
i n t e r v a l s o f 30 and 70 days a f t e r p l a n t i n g stem d r y 
w e i g h t s and l e a f a r e a . 

STATISTICAL PROCEDURE 

A v a r i a n c e a n a l y s i s f o r each v a r i a b l e and t h e 
e s t i m a t e s o f mean squa res t a k e t h e form as shown i n 
t a b l e 2 . 

T a b l e 2 . A n a l y s i s o f V a r i a n c e and E s t i m a t e s o f Mean 
Squares 

Source of d.f M.S. Expectation of 
Variation M.S. 

.2 . 2 Replicates (r-1) Ml 
Accessions (r-1) M2 0%+ro'g 

Error (r-l)(v-l) M3 a\ 

Where , a\ and a2

g a r e t h e e n v i r o n m e n t a l and 
g e n o t y p i c v a r i a n c e s r e s p e c t i v e l y o f Number o f 
g e n o t y p e s and r number o f r e p l i c a t e s . 

On t h e b a s i s o f t a b l e ( 2 ) . P h e n o t y p i c ( o p ) , 
g e n o t y p i c (ag) v a r i a n c e s , h e r i t a b i l i t y ( H ) and 
g e n e t i c advance (GA) a r e c a l c u l a t e d as f o l l o w s , 

G e n o t y p i c v a r i a n c e (a2

g) = (M2-M3) /r 

P h e n o t y p i c v a r i a n c e {a2

p) =a\+a2

e where a\=M3 

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 (PCV) = {<f?p/X) xl00 

G 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 (GCV) ={Jog/X)xlOO 

H e r i t a b i l i t y ( H ) = a2

g/a2

p 
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G e n e t i c advance as s u g g e s t e d by Johnson e t . a l . 
( 1 9 5 5 ) i s 
c a l c u l a t e d u s i n g : ozKo 
G e n e t i c advance GA=——- =H. K. o„ 

„2 P 

G e n e t i c advance as a p e r c e n t a g e o f t h e mean = - = x l 0 0 

Where x i s t h e g e n e r a l mean o f a c h a r a c t e r and 
k t h e s e l e c t i o n d i f f e r e n t i a l e x p r e s s e d i n s t a n d a r d 
d e v i a t i o n u n i t s f o r t h e purpose o f t h i s p a p e r , k was 
g i v e n v a l u e 2 . 0 6 , as e x p e c t e d when t h e f r a c t i o n 
s e l e c t e d was s e t a t 5%. 

RESULTS 

A n a l y s i s o f v a r i a n c e showed s i g n i f i c a n t 
d i f f e r e n c e s among t h e v a r i a n c e f o r 10 c h a r a c t e r s . No 
s i g n i f i c a n t d i f f e r e n c e was i n d i c a t e d f o r n o . o f s e e d s 
p e r p o d . The r a n g e , t h e g e n e r a l mean, s t a n d a r d e r r o r 

. T o f t h e mean and t h e c o e f f i c i e n t o f v a r i a t i o n a r e 
shown i n T a b l e 3 . C o m p a r a t i v e l y l ow l e v e l s o f 
v a r i a b i l i t y was shown f o r a l l t h e c h a r a c t e r s e x c e p t 
f o r s tem d r y w e i g h t ( s ample 1 ) . The v a r i a b i l i t y 

% ranged from 9.4% t o 35.6%. The v a l u e 35.6% b e i n g f o r 
stem d r y w e i g h t ( s amp le 1 ) . 

T a b l e ( 4 ) show t h e p h e n o t y p i c and g e n o t y p i c 
components o f v a r i a n c e , t h e c o e f f i c i e n t s o f 
p h e n o t y p i c and g e n o t y p i c v a r i a b i l i t y , h e r i t a b i l i t y 
and g e n e t i c a d v a n c e . I n g e n e r a l p h e n o t y p i c v a r i a t i o n 
was h i g h e r than t h e g e n o t y p i c v a r i a t i o n f o r a l l t h e 
c h a r a c t e r s . 

T o t a l d r y m a t t e r p r o d u c t i o n and s e e d y i e l d 
showed c o m p a r a t i v e l y h i g h e r g e n o t y p i c and p h 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 than t h e o t h e r c h a r a c t e r s . 
The g e n o t y p i c C o f V f o r t h e s e two c h a r a c t e r s w e r e 
40.1% and 43.5% w h i l e p h e n o t y p i c v a l u e s w e r e 41.2% 

* and 45.0% r e s p e c t i v e l y . 

H e r i t a b i l i t y v a l u e s w e r e v e r y h i g h f o r t o t a l d r y 
* m a t t e r p r o d u c t i o n and s e e d y i e l d , h a v i n g v a l u e s 0 .95 
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and 0 .93 r e s p e c t i v e l y . The o t h e r c h a r a c t e r s showing 
l o w e r v a l u e s . 

A v e r y h i g h magni tude o f g e n e t i c a d v a n c e , 
e x p r e s s e d as a p e r c e n t a g e o f t h e mean was shown f o r 
t o t a l d r y m a t t e r p r o d u c t i o n (80 .4%) and s e e d y i e l d 
( 8 6 . 6 ) . R e s t o f t h e c h a r a c t e r s showed v e r y l ow 
v a l u e s . The two c h a r a c t e r s showed h i g h g e n e t i c 
c o e f f i c i e n t o f v a r i a t i o n t o o . T h i s p a t t e r n was no t 
t r u e f o r l e a f a r e a ( sample 1 ) , l e a f d r y w e i g h t 
( s a m p l e 2 ) , and stem d r y w e i g h t , though t h e 
h e r i t a b i l i t y v a l u e s r e s p e c t i v e l y w e r e 0 . 7 2 , 0 .62 and 
0 . 7 3 , t h e i r g e n e t i c advance as a % o f t h e mean w e r e 
v e r y l o w . 

DISCUSSION 

I n a germplasm e v a l u a t i o n a number o f c h a r a c t e r s 
a r e c o n s i d e r e d . The e f f e c t i v e n e s s o f t h e e v a l u a t i o n 
w i l l depend on t h e magni tude and v a r i a b i l i t y i n t h e 
m a t e r i a l and t h e e x t e n t t o which t h e c h a r a c t e r s a r e 
h e r i t a b l e . The aim o f t h e p r e s e n t i n v e s t i g a t i o n was 
t o o b t a i n i n f o r m a t i o n on t h e h e r i t a b i l i t y o f v a r i o u s 
c h a r a c t e r s , g e n e t i c c o e f f i c i e n t o f v a r i a t i o n and 
e x p e c t e d g e n e t i c advance o f t h e S r i Lankan w i n g e d 
bean germplasm. 

Though t h e c h a r a c t e r s such as l e a f a r e a ( s ample 
2 ) , l e a f d r y w e i g h t ( s amp le 2 ) and stem d r y w e i g h t 
( s a m p l e 2 ) showed h i g h h e r i t a b i l i t i e s , t h e i r v a l u e s 
f o r g e n e t i c advances as a % o f means w e r e l o w . T h i s 
i n d i c a t e t h a t t h e r e c h a r a c t e r s w e r e c o n d i t i o n e d by 
non a d d i t i v e g e n e e f f e c t s hence t h e y a r e n o t 
i m p o r t a n t t o c o n s i d e r i n a s e l e c t i o n p r o c e d u r e . 

I n t h e p r e s e n t s tudy v e r y h i g h h e r i t a b i l i t y 
v a l u e s w e r e o b t a i n e d f o r t o t a l d r y m a t t e r p r o d u c t i o n 
and s e e d y i e l d ( T a b l e 4 ) . The v a l u e s w e r e 
r e s p e c t i v e l y 0.95 and 0 . 9 3 . C o m p a r a t i v e l y h i g h e r but 
l o w e r v a l u e s w e r e shown f o r l e a f a r e a ( sample 2 ) . 
The v a l u e s w e r e 0 . 7 2 , 0 .62 and 0.73 r e s p e c t i v e l y . 
A l l t h e o t h e r c h a r a c t e r s showed v e r y low v a l u e s f o r 
h e r i t a b i l i t y . 
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Coup led w i t h h i g h h e r i t a b i l i t y , t o t a l d r y m a t t e r 
p r o d u c t i o n and s e e d y i e l d showed h i g h v a l u e s f o r 
g e n e t i c advances as a % o f t h e mean. ( T a b l e 4 ) Thus 
as s u g g e s t e d by Johnson e t . a l . ( 1955 ) t h e two 
c h a r a c t e r s , t o t a l d r y m a t t e r p r o d u c t i o n and s e e d 
y i e l d s h o u l d be e f f e c t i v e i n p l a n t s e l e c t i o n and 
improvement . 

A l s o i t c o u l d be r e a s o n a b l y s t a t e d t h a t t h e 
magni tude o f h e r i t a b i l i t y e s t i m a t e s i s i n f l u e n c e d by 
t h e v a r i a b i l i t y be tween t h e p o p u l a t i o n s , i n f l u e n c e o f 
t h e p r e v a i l i n g e n v i r o n m e n t a l c o n d i t i o n s on a 
p a r t i c u l a r c h a r a c t e r and t h e method used i n t h e 
e s t i m a t i o n . Thus t h e e s t i m a t e o f t h e h e r i t a b i l i t y 
o b t a i n e d i n a p a r t i c u l a r e x p e r i m e n t , w i l l be v a l i d 
under t h e c o n d i t i o n s o f t h a t e x p e r i m e n t . 

Thus a q u e s t i o n migh t a r i s e as t o i t s w i d e 
a p p l i c a t i o n . H o w e v e r , i f a number o f e s t i m a t e s f o r 
a c e r t a i n c h a r a c t e r w e r e made under d i f f e r e n t 
e n v i r o n m e n t a l c o n d i t i o n s , a g e n e r a l i d e a c o u l d be 
f o r m u l a t e d as t o t h e r a n g e and i t s magni tude f o r t h e 
c h a r a c t e r . Such e v a l u a t i o n s w e r e c a r r i e d ou t f o r a l l 
t h e s i x e x p e r i m e n t s under t h i s s t u d y . ( T a b l e 5 ) shows 
t h e v a l u e s f o r PCV, GCV, H and GA as a % o f mean f o r 
t h e two c h a r a c t e r s , t o t a l d r y m a t t e r p r o d u c t i o n and 
s e e d y i e l d . F o r t h e s e two c h a r a c t e r s t h e 
h e r i t a b i l i t y and t h e g e n e t i c advance as a % o f t h e 
mean w e r e v e r y h i g h f o r a l l t h e e x p e r i m e n t s , c a r r i e d 
ou t under d i f f e r e n t e n v i r o n m e n t a l c o n d i t i o n s . The 
c o n s i s t e n c i e s o f t h e s e v a l u e s f o r t h e s i x e x p e r i m e n t s 
c l e a r l y i n d i c a t e t h e e f f e c t i v e n e s s o f u s i n g t h e t o t a l 
d r y m a t t e r p r o d u c t i o n and t h e s e e d y i e l d i n a 
programme o f s e l e c t i o n f o r improvement o f t h e c r o p . 
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T a b l e 3 . P h e n o t y p i c V a r i a b i l i t y f o r 11 C h a r a c t e r s i n 101 SLS A c c e s s i o n s 
o f W i n g e d B e a n 

Character Range 
General 
mean 

S.E. of 
mean (+) 

C V . 

(%) 

F values 
(var.ts) 

Leaf area (Sample 1) 1861.2-
5423.8 

3356.5 465.2 19.3 2.84*** 

Leaf area (Sample 2) 4924.5-
10760.5 

7213.3 568.3 11.0 6.19*** 

Leaf dry wt. (Sample 1) 6.6 - 19.9 12 .4 1.3 18.4 3.93*** 
Leaf dry wt. (Sample 2) 16.5 - 39.1 25.3 2 .1 14.1 5.89*** 
Stem dry wt. (Sample 1) 8.5 - 39.2 14 .8 3.1 35.6 1.43*** 
Stem dry wt. (Sample 2) 27.2 - 57.2 39 .2 2.3 10.2 9.01*** 
Tot dry matter production 62.6 -1135.1 513.9 27.9 9.4 55.65*** 
Length of pods 14.7 - 24.2 19 .7 1.5 13.5 1.11*** 
No. of seeds per pod 9.6 - 14.9 12.1 1.4 19.5 0.93 
100 seed wt. 25.4 - 43.5 35.1 2.7 13.4 2.00 
seed yield 31.9 - 556.6 234 .2 15.5 11.5 44.07 

**** Significant at p= 0.001 



T a b l e 4 . E s t i m a t e s o f P h e n o t y p i c & G e n o t y p i c V a r i a n c e s , P h e n o t y p i c & 
G 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 H e r i t a b i l i t y ( H ) a n d G e n e t i c 
A d v a n c e ( G . A ) f o r 11 C h a r a c t e r s 

Character Variance Phenotypic 
C.V.% 

Genotypic 
C.V.% B 

G.A. G. A. as 
% of mean 

Phenotypic Genotypic 

Phenotypic 
C.V.% 

Genotypic 
C.V.% B 

G.A. G. A. as 
% of mean 

Leaf area (samplel) 809126.3 388144.6 26.8 18.6 0.48 888.9 26.5 

Leaf area (sample2) 2260500.1 1632132.8 20.8 17.7 0.72 2236.2 31.0 

Leaf dry wt.(samplel) 10.3 5.1 25.9 18.2 0.49 3.3 26.4 

Leaf dry wt. (sample2) 33.5 20.8 22.9 18.1 0.62 7.4 29.3 

Stem dry wt. (samplel) 31.9 4.0 38.1 13.5 0.12 1.5 9.9 

Stem dry wt.(sample2) 58.3 42.4 19.5 16.6 0.73 11.4 29.2 

Total dry matter production 44743.9 42415.6 41.2 40.1 0.95 413.1 80.4 

Length of pods 7.3 0.26 13.8 2.6 0.03 0.2 1.0 

No.of seeds per pod 6.0 0.4 20.2 5.3 0.07 0.3 2.8 

100 seed wt. 29.4 7.4 15.4 7.7 0.25 2.8 8.0 

Seed yield 11103.1 10380.2 45.0 43.5 0.93 202.9 86.6 



T a b l e 5. E s t i m a t e s o f P C V , G C V , 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 f o r 
T o t a l D r y M a t t e r P r o d u c t i o n a n d S e e d Y i e l d o v e r t h e S i x 
E x p e r i m e n t s . 

Character Experiment Phenotypic 
CV (%) 

Genotypic 
CV (%) 

Heritability G.A. as a % 
of mean 

Total dry matter 1 41.2 40.1 0.95 80.4 
production 

2 40.5 36.9 0.83 69.4 

3 44.9 44.3 0.97 90.0 

4 43.1 41.6 0.93 82.5 

5 48.3 47.7 0.97 97.2 

6 46.0 44.8 0.95 89.9 

Seed yield 1 45.0 43.5 0.93 86.6 

2 44.4 39.8 0.80 73.4 

3 44.8 44.1 0.97 89.6 

4 43.0 40.5 0.88 78.4 

5 48.6 47.7 0.96 96.6 

6 46.4 45.1 0.94 90.3 

Legend : 
Exp. 1, 3, 5 - Maha Season 
Exp. 2, 4, 6 - Yala Season 

" M I - Hahailluppallama 
D - Dodangolla 
G - Gannoruwa 


