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Estimation of Genetic Parameters in Barley (Hordeum vulgare L.) 
II. Partial Diallel Analysis 

B.D.  Chaudhary ,  S .N.  Kakar  and R . K .  Singh 
Haryana  Agr icu l tu ra l  Un ive r s i ty ,  H i s s a r  ( India)  

S u m m a r y .  F o u r  different  se t s  of pa r t i a l  d ia l le l s  were  ana lysed  for t he i r  r e l a t i ve  e f f ic ienc ies  for  e s t i m a t i n g  the 
genet ic  p a r a m e t e r s  in ba r l ey :  (1) par t ia l  dia l le l  with 12 pa ren t s ,  each involved in only 5 c r o s s e s ;  (2) par t ia l  
dia l le l  with 12 p a r e n t s ,  each involved in  only 3 c r o s s e s ;  (3) pa r t i a l  d ia l le l  with 8 p a r e n t s ,  each involved in  only 
5 c r o s s e s ;  and (4) pa r t i a l  dial lel  with 8 pa ren t s ,  each involved in only 3 c r o s s e s .  In par t ia l  dia l le l  e x p e r i m e n t s ,  
the e s t i m a t e s  of gca effects  were  higher  than in those of full d ia l le l .  Ranking pa t t e rn  of the pa ren t s  on the bas i s  
of gca effects  in  par t ia l  d ia l l e l s  deviated c o n s i d e r a b l y  f rom the ranking  in  full d ia l le l .  With dec rea s ing  's' pe r  
pa ren t ,  the devia t ion in  r ank ing  was also mor e .  This c l e a r l y  sugges t s  the unsu i tab i l i ty  of pa r t i a l  dia l le l  ana lys i s  
for s c r e e n i n g  high genera l  c o m b i n e r s .  Select ion of best  c r o s s  combina t ions  is also not poss ib le  because  only a 
s ample  of c r o s s e s  (s  out of n) is  ana lysed  under  par t ia l  dia l le l  so that t he r e  is eve ry  poss ib i l i ty  of the best  
c r o s s  being excluded f rom the s amp le .  In gene ra l ,  ove rdominance  was exhibi ted,  ind ica t ing  that the re  is  ample  
scope for  h e t e r o s i s  b reed ing  in  ba r l ey .  

Dial le l  c r o s s  ana lys i s  involving all poss ib le  c o m b i -  

na t ions  in a set  of n i nb reds  becomes  unmanageab le  

as the n u m b e r  of l i nes  (n) i n c r e a s e s .  On the o ther  

hand,  if only a sma l l  n u m b e r  of inb reds  is  tes ted ,  the 

e s t i m a t e s  of combin ing  abi l i ty  tend to have a l a r ge  

s amp l ing  e r r o r .  These diff icul t ies  have led to the de-  

ve lopment  of the concept  of s ampl ing  of c r o s s e s  p r o -  

duced by a l a r g e r  n u m b e r  of i nb reds  without affecting 

the eff ic iency of dial lel  technique .  To achieve this  goal 

different  approaches  have been  followed by va r ious  

worke r s  (Kempthorne  and Curnow 1961; Hinke lmann  

and S te rn  1960; Fyfe and Gi lber t  1963; H inke lmann  

1968).  In the p r e s e n t  i nves t iga t ion  the model p roposed  

by Kempthorne  and Curnow (1961) for par t ia l  dial lel  

was used.  Its r e l a t i ve  ef f ic iency in con t r a s t  to fu l l -  

d ia l le l  was t es ted  in e s t ima t ing  the genet ic  p a r a m e t e r s  

in ba r l ey ,  cons ide r ing  ( i )  two se t s  of p a r e n t s ,  the one 

with 12 and the o ther  with 8 p a r e n t s ,  and ( i i )  the two 

s i zes  of the s amp led  c r o s s e s  per  l ine .  The i n f o r m a -  

t ion co l lec ted  on the na tu re  and magni tude  of genet ic  

p a r a m e t e r s  would help in  fo rmula t ing  a su i t ab le  b r e e d -  

ing policy in ba r l ey .  

Mater ia l  and Method  

Six exotic (AB-12 /59 ,  Eb-1556,  PTS-57,  A-59 ,  N ume r  
and EC-24882)  and six indigenous (BG-1 ,  K-572/10 ,  
IB-226,  C-164,  RD-42 and B P - 3 )  v a r i e t i e s  of ba r l ey  
were  se lec ted ,  keeping in  view the i r  d ive r s i ty ,  and the 

following four se t s  of par t ia l  dial lel  c r o s s e s  (PD) were  
produced:  
1. PD I : 12 p a r e n t s ,  each involved in 5 c r o s s e s  
2. PD II : 12 pa ren t s ,  each involved in 3 c r o s s e s  
3. PD I I I :  8 pa r en t s ,  each~involved in  5 c r o s s e s  
4.  PD IV : 8 pa ren t s ,  each involved in 3 c r o s s e s .  

The Kempthorne  and Curnow (1961 ) s amp l ing  p r o -  
ce s s  was adopted. The c r o s s e s ,  together  with the i r  
p a r e n t s ,  were  t e s t ed  in  a r a n d o m i s e d  block des ignwi th  
four r ep l i ca t i ons .  In each case ,  five p lants  pe r  plot 
were  se lec ted  r andomly  a n d o b s e r v a t i o n s  were  r e c o r d e d  
on (i)  plant  height ,  ( i i )  n u m b e r  of effect ive t i l l e r s ,  
( i i i )  e a r  length,  ( iv)  n u m b e r  of g r a i n s  pe r  ea r ,  (v) 
100-seed  weight and (vi)  g r a i n  y ie ld  per  plant .  The fo l -  
lowing s t a t i s t i ca l  model was used for  the ana lys i s  of 
pa r t i a l  dial lel  : 

Yijl = m + r 1 + gi + s i j  + eijl  

where, 

Yijl = the phenotypic value of i j th c r o s s  in  l th r e p l i -  
ca t ion  

m = genera l  mean  
r 1 = effect of lth r ep l i ca t i on  

gi = genera l  combin ing  abi l i ty  (gca)  effect of ith 
pa ren t  

s . .  = speci f ic  combin ing  abi l i ty  ( sca )  effect of the 
1l i • j th c r o s s  

eij 1 = e r r o r  effect.  

The genera l  and speci f ic  combin ing  abi l i ty  effects  
and v a r i a n c e s  were  e s t ima ted ;  these  v a r i a n c e s  were  
t r a n s l a t e d  into components  of genet ic  v a r i a n c e s  ( i .  e.  
a~ and a~ ) following the model of Grif f ing (1956) .  
The addi t ive genet ic  v a r i a n c e  ( ~ ) and the v a r i a n c e s  
due to dominance  devia t ions  ( a~ ) were  used  to e s t i -  
mate  the ave rage  degree  of dominance .  
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Table 1. Combining  abi l i ty  ana lys i s  in full and pa r t i a l  d ia l le l  e x p e r i m e n t s  with the d e g r e e  of 
dominance  

Type of d ia l le l  Source  D . F .  
e x p e r i m e n t  

Mean sum of s q u a r e s  ~ 

Plant  E a r  Number  of Gra in  l O 0 - g r a l n  Number  
height  length e f fec t ive  y i e ld  weight  of g r a in s  
( cm)  ( cm)  t i l l e r s  (gm)  (gm)  p e r  e a r  

F . D  

gca  7 151.50 2 .05  58.07 543.64 0 .33  206.89 
s c a  28 82.68 1.78 140.95 787.87 0 .15 108.66 
e r r o r  189 11.12 0 .98 8 .72 21.35 0.11 3.97 

2 2 aD/aA_ 4.59 12.58 7 .37 14.92 1.16 4 .70 

PD-I  

gca  11 185.07 6.56 558.47 4025.57 0 .68  213.06 
s c a  18 140.85 3 .19  355.58 1750.00 0 .51 275.15 
e r r o r  87 19.76 0 .25  21.63 124.38 0.01 2 .74  

2 2 -/CA 6.22 1.98 3 .74 1.62 7 .11 9.98 ~D 

PD-II  

gca  11 82.41 5 .74 385.25 3865.49 0 .58  130.00 
s c a  6 43.09 2 .54  358.73 1623.74 0 .70  275.21 
e r r o r  51 20.08 0 .25 18.26 106.93 0.01 2 .15 

2 2 _/o A 0 .79  0 .98  17.51 0 .92 7 .96 2 .56 OD 

PD-III 

gca  7 449.83 5 .10 341.28 1702.63 0 .28 173.62 
s c a  12 111.53 6 .19  314.14 1770.16 0.31 232.10 
e r r o r  57 19.33 0.27 17.10 104.32 0.01 3 .59  

2 2 
CD/aA_ 0.58 11.48 23.83 52.86 5.50 8 .30  

PD-IV 

gca  7 311.86 4.98 478.11 3029.85 0.37 215.62 
s c a  4 164.53 11.02 227.90 944.23 0 .52 340.21 
e r r o r  33 21.43 0 .32 16.90 100.65 0 .01 4.05 

2 2 _/r A 1.25 1.99 1.09 0.52 4 .30 3.47 ~D 

All mean  sum of s q u a r e s  w e r e  s igni f icant  at 5 ~ l eve l  

Resu l t s  

Combining  abi l i ty  ana lys i s  showed that  v a r i a n c e s  due 

to gene ra l  and spec i f i c  combin ing  abi l i ty  w e r e  s i g n i -  

f icant  for  all the c h a r a c t e r s  under  each  of the four  

s e t s  of pa r t i a l  d ia l le l  (Table 1) .  The s ign i f i cance  of 

both these  componen t s  ind ica ted  the o c c u r r e n c e  of 

both addi t ive  and non-add i t ive  types  of gene  effect  in 

the p r e s e n t  m a t e r i a l .  The r e l a t i v e  magni tude  of addi -  

t ive  to non-add i t ive  type of  gene ac t ion  was m e a s u r e d  
2 2 

as a r a t io  of  aD/a A , i . e .  a v e r a g e  d e g r e e  of d o m i -  

nance .  In g e n e r a l ,  the  dominance  type of gene  ac t ion  

s e e m e d  to p r e d o m i n a t e .  F o r  n u m b e r  of e f fec t ive  t i l -  

l e r s  and number  of g r a in s  p e r  e a r ,  o v e r - d o m i n a n c e  

was exh ib i ted  under  all the four  s e t s  of pa r t i a l  d ia l l e l .  

F o r  e a r  length ,  the va lues  under  the t h r e e  pa r t i a l  d ia l -  

l e l s ,  i . e .  PD-I ,  PD-III  and PD-IV,  w e r e  in the r ange  

of o v e r d o m i n a n c e ,  but in PD-I I  c o m p l e t e  dominance  

w a s  shown. O v e r d o m i n a n c e  was a lso  evident  under  

PD- i ,  II and III for  g r a i n  y ie ld  and 100 g ra in  weight .  

F o r  plant he ight ,  h o w e v e r ,  the  o v e r - d o m i n a n c e  va lues  

w e r e  obta ined only under  PD-I  and IV, w h e r e a s  the 

o ther  two des igns  gave  an ind ica t ion  of pa r t i a l  domi -  

nance.  Another  o b s e r v a t i o n  was that the va lue  fo r  a v e r -  

age d e g r e e  of  dominance  was l ower  in P . D .  -II  than in 

P.  D. I, except  fo r  e f f ec t i ve  t i l l e r s .  S i m i l a r l y ,  t h e s e  

e s t i m a t e s  w e r e  l o w e r  in PD IV than in PD III, except  

fo r  plant height .  The full d ia l le l  which was c o m p a r a b l e  

with PD III and IV p rov ided  an e s t i m a t e  of d e g r e e  of 

dominance  which was l e s s  than tha t  of PD III, but m o r e  

than PD IV, except  i n t h e  c a s e  of plant he ight .  The m e a n  

sums  of s q u a r e s  due to gca  and soa  w e r e  g e n e r a l l y  

g r e a t e r  in pa r t i a l  d i a l l e l s  than in full d ia l l e l .  

An ana lys i s  of the gca  e f fec t s  (Tab le2)  obta ined 

under  four  d i f ferent  pa r t i a l  d i a l l e l s  ind ica ted  that the 

ranking  pa t t e rn  of t he  pa ren t s  with r e g a r d  to gca  ef fec t  

under  PD-I  was s i m i l a r  to that  under  PD- I I ;  a lso ,  r a n -  
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T a b l e  2 .  G e n e r a l  c o m b i n i n g  a b i l i t y  e f f e c t s  i n  fu l l  a n d  p a r t i a l  d i a l l e l  e x p e r i m e n t s  

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

A B - 1 2 / 5 9  E B - 1 5 5 6  B G - 1  P T S - 5 7  A - 5 9  K - 5 7 2 / 1 0  I B - 2 2 6  C - 1 6 4  

F D  - 1 . 8 1  3 . 7 7  - 3 . 6 0  - 2 . 9 1  - 0 . 7 1  1 . 8 5  
P D - I  - 1 . 6 6  6 . 2 8  3 . 2 2  - 4 . 9 2  2 . 4 2  - 0 . 7 6  

P l a n t  h e i g h t  P D - I I  - 3 . 5 5  3 . 8 4  5 . 4 1  0 . 7 6  7 . 3 0  2 . 6 3  
( c m )  P D - I I I  3 . 8 2  9 . 3 8  - 1 . 4 4  - 7 . 4 7  - 5 . 0 0  - 0 . 7 1  

P D - I V  4 . 9 4  1 0 . 7 3  0 . 7 6  - 9 . 4 6  - 6 . 5 5  - 1 . 6 3  

- 1 . 2 6  4 . 6 7  
- 3 . 4 6  1 . 4 0  

3 . 6 1  1 . 3 3  
4 . 1 6  5 . 5 8  

- 7 . 0 4  8 . 2 5  

F D  0 . 1 6  0 . 1 3  - 0 . 4 9  - 0 . 3 2  0 . 0 6  - 0 . 2 1  0 . 6 9  - 0 . 0 2  
P D - I  0 . 0 2  - 0 . 0 7  - 0 . 4 8  - 0 . 2 0  0 . 9 7  0 . 6 0  1 . 5 6  - 0 . 1 7  

E a r  l e n g t h  P D - I I  0 . 4 8  0 . 0 1  - 0 . 7 5  0.27 1 . 6 9  0 . 7 9  1 . 3 8  - 0 . 6 7  
( c m )  P D - I I I  0 . 7 4  0 . 6 5  - 0 . 5 0  - 0 . 8 5  0 . 0 6  - 0 . 3 7  0 . 4 4  - 0 . 1 8  

P D - I V  0 . 3 5  0 . 0 2  - 1 . 3 9 -  1 . 4 0  0 . 5 0  0 . 0 8  1 . 3 9  0 , 4 4  

F D  - 0 . 5 9  - 1 . 3 2  3 . 2 4  - 1 . 4 1  - 1 . 0 0  0 . 6 4  2 . 3 8  - 1 , 9 5  
P D - I  - 5 . 0 9  - 7 . 5 6  7 . 8 8  1 . 0 6  5 . 5 0  - 6 . 0 6  4 . 6 2  - 5 . 6 7  

E f f e c t i v e  P D - I I  - 1 1 . 3 7  - 9 . 5 3  5 . 2 8  3 . 8 0  4 . 2 1  - 5 . 5 2  8 . 6 8  - 0 , 5 4  
t i l l e r s  P D - I I I  2 . 7 4  2 . 7 9  9 . 6 4  0 . 0 1  - 1 . 2 1  - 6 . 3 0  2 . 9 4  - 4 , 7 1  

P D - I V  4 . 5 8  5 . 0 7  2 1 . 3 2  2 . 0 5  1 . 7 3  - 1 3 . 3 7  9 . 8 3  - 1 1 , 5 5  

F D  - 0 . 0 6  0 . 4 7  9 . 0 3  - 3 . 4 4  2 . 3 3  - 1 , 9 4  7 . 2 4  - 9 . 1 0  
P D - I  - 1 5 . 7 4  - 1 8 . 5 3  1 9 . 9 0  1 . 2 0  2 3 . 7 2  - 7 , 0 0  2 0 . 4 5  - 1 6 . 6 8  

G r a i n y i e l d  P D - I I  - 3 0 . 2 4  - 2 1 . 9 4  3 2 . 7 7  2 1 . 1 8  2 6 . 9 8  - 2 , 4 7  2 6 . 8 4  - 9 . 8 8  
( g m )  P D - I I I  9 . 7 5  3 . 6 7  1 5 . 0 9  - 3 . 5 8  5 . 0 3  - 1 2 . 9 1  - 4 . 2 5  - 1 2 . 6 3  

P D - I V  2 4 . 6 0  1 3 . 1 6  4 0 . 0 3  - 1 5 . 3 4  5 . 2 1  - 3 7 . 6 1  - 1 3 . 9 8  - 1 6 . 0 7  

F D  - 0 . 1 6  - 0 . 2 8  - 0 . 0 4  0 . 0 4  0 . 0 6  0 . 0 9  0 . 0 9  0 . 1 2  
P D - I  - 0 . 3 0  - 0 . 4 1  0 . 1 7  - 0 . 0 7  0 . 4 1  0 . 2 1  0 . 1 8  0 . 3 4  

1 0 0 - g r a i n  P D - I I  - 0 . 2 9  - 0 . 0 2  0 . 5 0  0 . 1 3  0 . 8 8  0 . 4 7  0 . 1 0  - 0 . 0 3  
w e i g h t  ( g i n )  P D - I I I  - 0 . 1 7  - 0 . 2 3  - 0 . 0 3  - 0 . 0 2  0 . 0 9  0 . 0 7  0 . 1 1  0 . 1 9  

P D - I V  - 0 . 0 1  - 0 . 4 0  - 0 . 2 2  - 0 . 1 9  0 . 0 9  0 . 0 5  0 . 4 5  0 . 2 1  

F D  2 . 0 8  6 . 9 3  1 . 3 9  - 1 . 5 2  - 1 . 1 4  - 2 . 1 0  - 0 . 3 3  - 5 . 3 0  
P D - I  0 . 1 5  5 . 5 2  - 0 . 4 7  0 . 4 2  1 . 0 9  1 . 0 5  3 . 0 3  - 7 . 8 1  

N u m b e r  o f  P D - I I  - 1 . 5 3  - 0 . 6 8  2 . 5 1  6 . 3 0  - 1 . 4 4  - 0 . 7 9  4 . 8 4  - 5 . 0 5  
g r a i n s  p e r  e a r  P D - I I I  3 . 6 9  2 . 5 3  - 2 . 6 9  - 3 . 1 2  3 . 4 5  0 . 8 3  - 0 . 2 0  - 4 . 4 8  

P D - I V  7 . 3 0  7 . 1 0  - 0 . 0 2  - 0 . 0 2  0 . 3 1  - 4 . 2 3  - 2 . 3 9  0 . 9 5  

k i n g  u n d e r  P D - I I I  w a s  s i m i l a r  to  P D - I V .  T h e s e  t w o  

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

o t h e r .  On  t h e  b a s i s  o f  t h e  d a t a  o n  g c a  e f f e c t s  u n d e r  

t h e s e  f o u r  d i a l l e l s ,  E B - 1 5 5 6  a n d  C - 1 6 4  p r o v e d  t o  b e  

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

l e n g t h ,  t h e  p a r e n t s  s h o w i n g  c o n s i s t e n t l y  h i g h  c o m b i -  

n i n g  a b i l i t y  w e r e  I B - 2 2 6 ,  A - 5 9  a n d  A B - 1 5 / 5 9 .  A - 5 9  

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

a n d  1 0 0 - g r a i n  w e i g h t .  F o r  n u m b e r  o f  e f f e c t i v e  t i l l e r s  

a n d  g r a i n  y i e l d  p e r  p l a n t ,  B G - 1  e x h i b i t e d  e x c e p t i o n a l l y  

h i g h  g e n e r a l  c o m b i n i n g  a b i l i t y .  

F o r  a b e t t e r  c o m p a r i s o n ,  t h e  p a r e n t s  w e r e  r a n k e d  

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

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

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

t e l y  ( T a b l e  3 ) .  A g a i n ,  i t  w a s  e v i d e n t  t h a t  t h e  r a n k i n g  

p a t t e r n  u n d e r  P D  I w a s  m o r e  o r  l e s s  t h e  s a m e  a s  u n d e r  

P D  I I .  S i m i l a r l y ,  t h e  r a n k i n g s  f o r  P D  I I I  a n d  P D  I V  

w e r e  a l i k e .  H o w e v e r ,  i n  n o n e  o f  t h e s e  c a s e s  w a s  t h e  

r a n k i n g  s i m i l a r  to  t h a t  o f  fu l l  d i a l l e l .  W i t h  t h e  h e l p  o f  

T a b l e  3.  R a n k i n g  o f  p a r e n t s  b a s e d o n t h e i r  g c a  e f f e c t s  i n  
fu l l  a n d  p a r t i a l  d i a l l e l  

P a r e n t s  F u l l  P D - I  P D - I I  P D - I I I  P D - I V  P o o l e d  
d i a l l e l  P D  

A B - 1 2 / 5 9  4 8 8 1 . 5  1 4 
E B - 1 5 5 6  3 6 6 1 . 5  2 5 
B G - 1  2 3 3 4 3 7 
P T S - 5 7  8 5 4 8 7 . 5  1 
A - 5 9  6 1 1 3 5 8 
K - 5 7 2 / 1 0  5 4 5 7 7 . 5  3 
I B - 2 2 6  1 2 2 5 6 6 
C - 1 6 4  7 7 7 6 4 2 

F u l l  d i a l l e l :  P D - I  ( r s )  = 0 . 2 6  
F u l l  c l ia l le l :  P D - I I  ( r s )  : 0 . 1 9  
F u l l  d i a l l e l :  P D - I I I  ( r s )  = 0 . 5 4  
F u l l  d i a l l e l :  P D - I V  ( r s )  = 0 . 3 6  



156 Theor .  Appl. Genet .  49 (1977) 

S p e a r m a n ' s  rank  c o r r e l a t i o n  (Snedecor  1946 ), the 

ranking patternunder each partial diallel was compared 

with that of full diallel. The correlations (r s) were 

0.26, 0.19, 0.54 and0.36 for PDI, PDII, PD Ill and 

PD IV, respectively. All these correlations were low 

and non-significant, indicating that none of these modi- 

fications could predic t  the c o r r e c t  o rde r  of pa r e n t s  for  

the i r  combin ing  abi l i ty .  

D i scuss ion  

The genera l  combin ing  abi l i ty  of a l ine  is  defined as the 

average  p e r f o r m a n c e  of that l ine  over  n c r o s s e s ,  if n 

is  the n u m b e r  of l ines  involved in  the d ia l le l .  Thus, the 

average  p e r f o r m a n c e  of a l ine  when c r o s s e d  only to a 

se lec ted  l i n e ( s )  f rom a g iven set  of pa ren t s  (n ) ,  as in 

the par t i a l  d ia l le l ,  may not be the s a m e  as i t s  ave rage  

p e r f o r m a n c e  in full d ia l le l .  The ranking  pa t t e rn  of the 

pa ren t s  with r e spec t  to gca effects  wil l ,  t he re fo re ,  

depend on the pe rcen tage  of the total  c r o s s e s  being 
s 

ana lysed  in a p a r t i c u l a r  par t ia l  dial lel  i . e .  (~ • 100).  

The r e s u l t s  ob ta ined  in the p r e s e n t  i nves t iga t ion  have 

ve ry  c l ea r l y  indica ted  that with s m a l l e r  's' in par t ia l  

dial lel  the rank ing  of the pa ren t s  dev ia tes  more  f rom 

the ranking  based  on full d ia l le l .  The c o r r e l a t i o n  be t -  

ween the rank ings  of pa r en t s ,  based on full dial lel  

i n fo rma t ion  on one hand and the pa r t i a l  dia l le l  on t he  

o ther ,  were  0 .26 ,  0 .19 ,  0 .54 and 0.36 for PD I, PD 

II, PD III and PD IV, r e spec t ive ly .  Cons ide r ing  the 

value of ( ~ •  being 127' , 25 7', 63 7, and 38 7' for 

PD I, II, III and IV, r e spec t ive ly ,  the above c o r r e l a -  

t ion  va lues  a re  well jus t i f ied .  High c o r r e l a t i o n ,  though 

non- s ign i f i can t ,  in  the c a s e  of PD-III  is due to i ts  

l a rges t  p ropor t ion  in s ampled  c r o s s e s .  C l e a r l y  the 

eff iciency of a par t ia l  dial lel  will depend on the s ize  

of the s ampled  c r o s s e s  and just  any random n u m b e r  

of c r o s s e s  taken  for a pa r t i a l  dial lel  will not give 

r e l i a b l e  e s t i m a t e s .  Murty,  Arunacha l am and Anand 

(1966) have r ight ly  sugges ted  that b ias  in  the e s t i m a -  

tes  is  m o r e  c o m m o n  when 's' is  l e s s  than n / 2 .  Of 

the four par t ia l  d ia l le l s  s tudied  in the p resen t  i n v e s t i -  

gat ion,  this  s i tua t ion  was met  only in PD-III .  S imi -  

l a r l y ,  the purpose  of dial lel  ana lys i s ,  to se lec t  the 

best  c r o s s  combina t ions ,  i s  not fulf i l led by the par t i a l  

d ia l le l s  because  only a s ample  of the total  c r o s s e s  is  

ana lysed  and the p robabi l i ty  of the best  c r o s s  being 

not inc luded in  the s ample  is  always t he re .  The p u r -  

pose of pa r t i a l  dia l le l  is  only to give in fo rma t ion  on 

the overa l l  t r e nd  of gene act ion involved in  the i n h e r i -  

t ance  of quant i ta t ive  c h a r a c t e r s .  The p r e s e n t  study 

has indica ted  that both gca and sca  v a r i a n c e s  were  

s igni f icant  in all the four  se t s  of par t ia l  d ia l le l .  How- 

ever ,  in  PD II and IV, w h e r e ' s '  was low (3 ) ,  the 

magni tudes  of gca and sca  mean  sum of squa re s  were  

also low c o m p a r e d  with those of PD I and III, where  

's' was high (5 ) .  S imi l a r  obse rva t ions  could be made  

for gca effects a lso.  Kea r sey  (1965) and Anand et al .  

(1969) have also r e p o r t e d  that a d e c r e a s e  in  's' r e -  

su l t s  in  de c r e a se d  s ign i f icance  of gca and sca  v a r i -  

ances .  The average  degree  of dominance ,  m e a s u r e d  
2 2 as the ratio of c D / r  A , gave an overa l l  p i c tu re  of o v e r -  

dominance .  Thus, the gene act ion in  the ma te r i a l  ind i -  

ca tes  ample  scope for he t e r o s i s  b reed ing .  
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