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A b s t r a c t

In o rd e r  to  id e n tify  su p e r io r  m o tiie r  p a re n ts  fo r  p o iy c ro s s  se e d  g a rd e n s , p ro g en y  

a n a ly s is  w a s  c a r r ie d  o u t in  a  se t o f  e x o tic  c lo n e s . S ig n if ic a n t v a r ia tio n  w a s  o b se rv e d  

b e tw e e n  p ro g e n ie s  a t th e  a g e  o f  tw o  y e a rs  o f  g ro w th . T h e  h ig h e s t c o r re la tio n  w as 

o b se rv e d  b e tw e e n  ju v e n i le  y ie ld  an d  v ig o u r  in te rm s  o f  h e ig h t fo llo w e d  by  g irth . 

P ro g e n ie s  o f  PB  2 5 5  re c o rd e d  h ig h  p e rc e n ta g e  o f  s u p e r io r  se e d lin g s  in te rm s  o f  ju v e n ile  

y ie ld  an d  h ig h  p e r fo rm a n c e  in d e x  v a lu e . P ro g e n ie s  o f  se v e n  c lo n e s , v iz ., P B  31 2 , P B  314 , 

R R II 105, P B  2 6 0 , P B  3 1 0 , P B  2 5 5  an d  PB  311 re c o rd e d  h ig h  p e r fo rm a n c e  in d ic es  

c o u p le d  w ith  h ig h  p e rc e n ta g e  o f  rec o v e ry  o f  su p e rio r  se e d lin g s  c o n s id e re d  as  p re p o te n t 

c lo n es .

■Key w o r d s :  p re p o te n c y , H e vea  c lo n es , p ro g e n y  a n a ly s is , se e d  g a rd e n , ju v e n i le  y ie ld  

I n t r o d u c t io n

P re p o te n c y  is th e  g e n e tic  p o te n tia lity  o f  a  fem a le  p a re n t to  p ro d u c e  su p e r io r  o ffsp r in g  

ir re sp e c tiv e  o f  th e  n a tu re  o f  th e  m a le  p are n t. T h e  p re p o te n t a b ili ty  o f  H e ve a  c lo n e s  to  

p ro d u c e  h ig h  q u a lity  s e e d lin g s  co u ld  be d e te rm in e d  by  s y s te m a tic  an d  p la n n ed  

e x p e r im e n ts  lik e  se e d lin g  p ro g e n y  an a ly s is  (M y d in , 1990). P o ly c ro ss  tre e s  a re  g en e ra lly  

m o re  v ig o ro u s  an d  a tta in e d  e a r lie r  ta p p a b ility . T h e y  sh o w  m o re  to le ra n c e  to  a d v e rse  soil 

an d  c lim a tic  c o n d i t io n s  an d  h e n c e  th e y  a re  su ita b le  fo r  m a rg in a l a re a s  (S a ra sw a th y a m m a  

e t a l., 2 0 0 0 ). T h e  t im b e r  y ie ld  fro m  such  tre e s  is h ig h  b e c a u s e  o f  th e ir  h ig h  v ig o u r  an d  

g ir th in g . P o ly c lo n a l se e d s  a re  h y b rid  se e d s  p ro d u c e d  in sp e c ia lly  d e s ig n e d  p o ly c lo n a l 

se e d  g a rd e n s . In o rd e r  to  m a x im iz e  c ro ss  p o llin a tio n  in p o ly c lo n a l se e d  g a rd e n s  c lo n e s  are 

p la n te d  in a sp e c if ic  la y o u t fo r  e n a b lin g  m a x im u m  c ro ss  p o llin a tio n s . E a r lie r  th e  se lec tio n  

o f  p a re n ts  w a s  m a in ly  b a se d  on  th e  p h e n o ty p ic  c h a ra c te r is tic s  o f  a  p la n t, h o w e v e r  su ch  

se le c tio n s  d id  n o t ta k e  in to  c o n s id e ra tio n  th e  c o m b in in g  a b ili ty  o f  th e  p a re n t w ith  reg a rd  

to  y ie ld  c o m p o n e n ts .  P o ly c lo n a l se e d lin g s  re su lta n t o f  c ro s s  p o llin a tio n  e x p re s s  h e te ro s is  

o r  h y b rid  v ig o u r . P o ly c ro s s  o r  sy n th e tic  se e d lin g  p o p u la tio n s  o f  p o ly c lo n a l seed  g a rd e n s  

h a v e  b ee n  su c c e s s fu l ly  u se d  as  p la n tin g  m a te r ia ls . A llo g a m y  c o u p le d  w ith  seed



p ro p a g a tio n  in c re a se s  v a r ia tio n  tiiro u g h  g e n e tic  re c o m b in a tio n  in  s e e d lin g  p o p u la tio n . 

T h e  se e d lin g  p o p u la tio n s  h a v e  sp e c ia l a g r ic u ltu ra l m e rits  in m a in ta in in g  th e  g e n e tic  

v a r ia b ility  a n d  a d a p ta b ility  o f  th e  p o p u la tio n  (M y d in , 1990; V a rg h e se , 1992). T h e  p re se n t 

in v e s tig a tio n  w a s  u n d e r ta k e n  to  ev a lu a te  g e n e tic a lly  su p e r io r  m o th e r  p a re n ts  th ro u g h  

se e d lin g  p ro g e n y  a n a ly s is  fo r  in c o rp o ra tin g  in th e  se ed  g a rd e n s  fo r  th e  p ro d u c tio n  o f  

q u a lity  h y b r id  s e e d s . S e e d lin g s , th o u g h  n o t c o m p a ra b le  w ith  h ig h  y ie ld in g  c lo n e s  in 

p ro d u c tio n  p o te n tia l h a v e  sp e c ia l a g r ic u ltu ra l m e rits  th a t th e re  is a  n ee d  fo r  su p e rio r  

p o ly c ro s s  p ro g e n y  fro m  sp e c ia l p o ly c lo n a l se ed  g a rd e n s  as  p la n tin g  m a te r ia l. T h e  

e v a lu a tio n  o f  su c h  p o ly c ro s s  p o p u la tio n  ca n  be c o n s id e re d  a s  se le c tiv e  b re e d in g . S uch  

‘m u lti p a r e n t’ f irs t  g e n e ra tio n  sy n th e tic  v a r ie tie s  (S y n . 1) h a v e  b ee n  e c o n o m ic a lly  

su c c e ss fu l fo r  m a n y  d e c a d e s , (S im m o n d s , 1986) p re d o m in a n tly  d u e  to  a d d itiv e  g e n e tic  

c o n tro l o f  v ig o u r  a n d  y ie ld  as  w ell a s  h ig h  g e n e ra l c o m b in in g  a b ility  (T a n , 1987, 

S im m o n d s , 1986).

M aterials and M ethods

O p e n  p o llin a te d  se e d s  w e re  co lle c te d  fro m  12 in tro d u c e d  c lo n e s  fro m  M a la y s ia  

an d  T h a ila n d  a lo n g  w ith  th e  se e d s  o f  In d ian  c lo n e  R R II 105 (T a b le  1). S e e d lin g  p ro g e n ie s  

w e re  p la n te d  in  ra n d o m iz e d  b lo c k  d es ig n  w ith  th re e  re p lic a tio n s  in th e  e x p e r im e n ta l farm  

o f  th e  R u b b e r  R e se a rc h  In s titu te  o f  In d ia  (R R II), K o tta y a m . F o rty  p la n ts  p e r  p ro g en y  

w e re  ra ise d  in  a  p lo t w ith  a  sp a c in g  o f  60  x  60  cm . O b s e rv a t io n s  fo r  y ie ld , g irth  an d  

n u m b e r  o f  w h o rls  w e re  ta k e n  fro m  16 p la n ts /p lo t le a v in g  th e  b o rd e r  tre e s . 48  p la n ts /c lo n e  

w e re  su b je c te d  to  d e ta ile d  s tu d ie s .

O b s e rv a t io n s  fo r  m o rp h o lo g ic a l tra its  v iz ., g irth  (a t  10 cm  fro m  th e  g ro u n d  leve l), 

h e ig h t a n d  to ta l n u m b e r  o f  f lu sh e s  p ro d u ce d  w e re  m a d e  a t th e  f irs t  a n d  se c o n d  y e a r  o f  

p la n tin g . S e e d lin g  h e ig h t a t  th e  ag e  o f  s ix  m o n th s  w e re  a lso  re c o rd e d . Ju v e n ile  y ie ld  w as  

d e te rm in e d  b y  th e  te s t  ta p p in g  o f  th e  se e d lin g s  a t  th e  a g e  o f  tw o  y e a rs  by  th e  m o d if ie d  

H a m m a k e r  M o rr is  M a n n  m e th o d  fo llo w in g  a 1/2S d /3  sy s te m , a t  a  h e ig h t o f  15 cm  from  

th e  p la n t b ase . L a te x  fro m  te n  su c c e ss iv e  ta p p in g s  w a s  a l lo w e d  to  a c c u m u la te  in 

c o lle c tio n  c u p , fo llo w in g  w h ic h  th e  cu p  lu m p s w e re  o v en  d r ie d  an d  w e ig h e d  to  rec o rd  

y ie ld . A n a ly s is  o f  v a r ia n c e  w a s  w o rk e d  o u t to  e s tim a te  v a r ia b ili ty  a m o n g  p ro g e n ie s  w ith  

re sp e c t to  a ll v a r ia b le s  s tu d ie d .

P e r fo rm a n c e  in d e x  o f  th e  13 c lo n es  w a s  e s tim a te d  b a se d  on  v e g e ta tiv e  v ig o u r  and  

ju v e n ile  y ie ld  (M y d in , 1990). C o n s id e r in g  th e  v a r ia b le s , p la n t h e ig h t ( x l ) ,  g irth  (x2) 

n u m b e r  o f  le a f  f lu sh e s  p ro d u c e d  (x3 ) an d  ju v e n ile  ru b b e r  y ie ld  (x 4 )



P e rfo rm a n c e  in d e x  =  W l x l  +  W 2 x 2  + W 3 x 3  +  W 4 x 4  

w h e re  W l ,  W 2 , W 3 an d  W 4  =  1 /c t,^  l / a 2^  i W ,  i W

d e n o te  w e ig h ts  a t ta c h e d  to  X I ,  X 2 , X 3 an d  X 4  re s p e c tiv e ly  a n d  p ro v id e  in fo rm a tio n  on 

e a c h  tra it, x l ,  x 2 , x3  a n d  x 4  re p re se n ts  th e  m e an  v a lu e  o f  th e  tr a i ts  X I ,  X 2 , X 3 an d  X 4 .

P ro g e n ie s  w e re  ranlced on  th e  b as is  o f  th e ir  p e rfo rm a n c e  in d ic es . T h e  p e rc e n ta g e  

o f  se e d lin g  p ro g e n ie s  w h ic h  re c o rd e d  a b o v e  a v e ra g e  m e a n  y ie ld  o f  th e  to ta l se e d lin g  

p o p u la tio n  w e re  a lso  c o m p u te d .

R esu lts  and D iscu ssio n

T h e  m e a n  v a lu e s  fo r  h e ig h t o f  th e  p la n ts  a f te r  s ix  m o n th s  a n d  o n e  y e a r  a re  

p re se n te d  in  T a b le  1. A n a ly s is  o f  v a r ia n c e  in d ic a te d  th a t  th e re  is n o  s ig n if ic a n t  d if fe re n c e  

b e tw e e n  se e d lin g  p ro g e n ie s  w ith  re sp e c t to  h e ig h t o f  s e e d lin g s  a t th e  ag e  o f  s ix  m o n th s  

a n d  h e ig h t a n d  g ir th  a t  o n e  y e a r  a f te r  p la n tin g . M y d in  (1 9 9 0 )  re p o r te d  th a t  in  ru b b e r , 12 

m o n th s  p e r io d  is to o  e a r ly  fo r  th e  e x p re ss io n  o f  g e n o ty p ic  d if fe re n c e s  a m o n g  p ro g e n ie s  

fo r  h e ig h t an d  g ir th . T h e  re su lt  o f  th e  p re se n t e x p e r im e n t is in  a g re e m e n t w ith  th e  fin d in g s  

o f  M a rk o se  (1 9 8 4 ) . T h e  n u m b e r  o f  w h o rls  re c o rd e d  s ig n if ic a n t  d if fe re n c e  b e tw e e n  

se e d in g  p ro g e n ie s  a t  o n e  y e a r  o f  ag e . M ean  v a lu e s  fo r  th e  n u m b e r  o f  w h o rls  ran g e d  from  

2 .7 8  (R R Il 105) to  4 .3 0  (P B  3 1 2 ). M e an  v a lu e s  fo r  y ie ld , h e ig h t, g ir th  a n d  n u m b e r  o f  

w h o rls  o f  le a v e s  fo r  th e  p ro g e n ie s  o f  13 c lo n e s  a re  d e p ic te d  in T a b le  3 an d  F ig . 1. H ig h ly  

s ig n if ic a n t v a r ia tio n  co u ld  be o b se rv e d  fo r  th e  tra its  s tu d ie d  a t th e  a g e  o f  tw o  y e a rs  o f  

p la n tin g  (T a b le  4).

J u v e n ile  y ie ld  ra n g e d  fro m  2 .13  g /p la n t/1 0  ta p p in g s  (K R S  163) to  6 .2 4  g /p la n t/1 0  

ta p p in g s  (P B  3 1 1 ) w h ile  th e  c o n tro l R R II 105 re c o rd e d  4 2  g /p la n t/1 0  ta p p in g s . T h e  m e an  

p ro g e n y  y ie ld  re c o rd e d  w a s  4 .1 4  g /p la n t/1 0  ta p p in g s . P ro g e n ie s  o f  c lo n e s  v iz . PB  2 3 5 , PB 

2 5 5 , P B  2 6 0 , P B  3 1 1 , P B  3 1 2 , P B  3 1 4 , R R II 105 e x h ib ite d  a b o v e  m e a n  p ro g e n y  y ie ld .

C o r re la tio n s  a m o n g  p la n t h e ig h t, g irth , n u m b e r  o f  le a f  f lu sh e s  a n d  ju v e n ile  y ie ld  

a t th e  a g e  o f  2  y e a rs  a re  g iv e n  in T a b le  5. S ig n if ic a n t p o s it iv e  c o r re la tio n s  w e re  o b se rv e d  

fo r  a ll th e  tra i ts  s tu d ie d . T h e  h ig h e s t c o rre la tio n  w a s  o b se rv e d  b e tw e e n  ju v e n ile  y ie ld  and  

th e  v ig o u r  o f  s e e d lin g s  in te rm s  o f  h e ig h t ( r= 0 .6 6 1 5 )  fo llo w e d  b y  g ir th  ( r= 0 .5 7 8 5 )  w h ile  

th e  lo w e s t re la tio n s h ip  w a s  e s ta b lish e d  b e tw e e n  y ie ld  a n d  n u m b e r  o f  le a f  w h o rls  

p ro d u c e d , ie. ( r= 0 .3 1 4 7  a t 5 p e r  c e n t lev e l) an d  b e tw e e n  g ir th  an d  th e  n u m b e r  o f  le a f  

w h o rls  (r  =  0 .3 4 0 7 ). S ig n if ic a n t  c o rre la tio n  w a s  re p o rte d  b e tw e e n  y ie ld  an d  g irth  in  ea rly  

c lo n a l p h a s e  a s  w e ll a s  in  ju v e n i le  p h ase  (L icy  et a l ,  1990). C o rre la tio n  b e tw e e n  se e d lin g  

g ir th  an d  h e ig h t w a s  a lso  s ig n if ic a n tly  h ig h  a t 1 p e r  c e n t  lev e l ( r= 0 .4 4 0 6 ). T h e



re la tio n sh ip  b e tw e e n  s e e d lin g  h e ig h t an d  n u m b e r  o f  w h o rls  w e re  v e ry  h ig h  a t 1 p e r  ce n t 

lev e l (r  =  0 .5 6 2 0 ). P o s itiv e  c o rre la tio n  fo r  p la n t h e ig h t an d  g ir th  w ith  ju v e n i le  y ie ld  o f  

s e e d lin g s  h a v e  a lso  b e e n  re p o rte d  e a r lie r  (L icy  an d  P re m a k u m a r i,  1988; V a rg h e se  et a l ,  

1989; M y d in  1990 ; S a ra sw a th y a m m a , 1990). T h e  re su lt o f  th e  p re se n t s tu d y  im p lie s  th a t 

se e d lin g  h e ig h t, g ir th  a n d  th e  n u m b e r  o f  le a f  w h o rls  c o n tr ib u te  to  v ig o u r  w h ic h  in  tu rn  

d e te rm in e  y ie ld  p o te n tia l.

T o  a s se s s  th e  p e rfo rm a n c e  o f  p ro g e n ie s , p e rfo rm a n c e  in d ic e s  w e re  e s tim a ted  

b a s e d  o n  m o rp h o lo g ic a l tra i ts  an d  ju v e n ile  y ie ld . P e r fo rm a n c e  in d ic e s  ra n g e d  fro m  88 .4 6  

(P B  2 1 7 )  to  1 2 5 .5 7  (P B  3 1 1 )  w ith  a  g e n e ra l m e an  o f  1 05 .62 . T h e  p e r fo rm a n c e  in d ic es  o f  

th e  p ro g e n ie s  o f  th e  13 c lo n e s  a re  g iv e n  in T a b le  6. B a sed  o n  th e  p e r fo rm a n c e  in d ices , 

fo u r  c lo n e s  e x h ib ite d  h ig h e s t  ra n k s  a b o v e  th e  co n tro l R R Il 105 (1 2 .4 6 ) , w h ile  p ro g en ie s  

o f  th e  c lo n e s  v iz  P B  3 1 4 , R R Il 105, PB  2 6 0 , PB  31 0 , P R  255  an d  P B  311 sh o w e d  in d ices  

a b o v e  th e  m e a n  v a lu e  o f  105 .62 . T h e  p ro g e n ie s  o f  P B  311 a n d  P B  2 5 5  e x h ib ite d  h ig h e s t 

in d e x  v a lu e  o f  1 2 5 .5 7  an d  124 .24  re sp e c tiv e ly . P ro g e n ie s  o f  R R Il 105 an d  G T  1 had  

e a r lie r  b ee n  re p o r te d  to  p ro d u c e  su p e rio r  p ro g e n y  u n d e r  o p e n  p o llin a tio n s  

(S a ra s w a th y a m m a  a n d  P a n ik k a r, 1989). M y d in  et a l., (2 0 0 2 )  re p o r te d  th a t  in a s tu d y  o f  11 

c lo n e s , p ro g e n ie s  o f  5 c lo n e s  v iz ., PB 2 5 5 , R R II 2 0 3 , R R Il 105, P B  2 6 0  a n d  G T  1 w ere  

id e n tif ie d  a s  lik e ly  p re p o te n t  w ith  a  h ig h  p e rfo rm a n c e  in d e x  an d  h ig h  re c o v e ry  o f  su p e rio r  

an d  e lite  s e e d lin g s  in th e ir  p ro g e n y . T h e  re su lt o f  th e  p re se n t s tu d y  is in c o n fo rm ity  w ith  

th e  e a r lie r  r e p o r t  a s  it is e v id e n t fro m  th e  h ig h  p e rfo rm a n c e  in d e x  v a lu e  fo r  th e  p ro g e n ie s  

o f  th e  c lo n e s  P B  255  a n d  P B  26 0 .

P re p o te n t p a re n t c lo n e s  by  w ay  o f  th e ir  h ig h  G C A  a re  b e s t u se d  a s  c o m p o n e n ts  in 

p o ly c lo n a l se ed  g a rd e n s  fo r  p ro d u c in g  g o o d  q u a lity  p o ly c ro s s  se e d s . T h e  o p en  p o llin a te d  

p ro g e n y  o f  su c h  c lo n e s  a lso  c o m p rise s  su p e rio r  b a se  p o p u la tio n  fo r  se le c tio n  an d  c lo n in g  

o f  th e  b e s t in d iv id u a ls  a s  is th e  p ra c tic e  in H evea  b re e d in g  p ro c e d u re s  (S im m o n d s , 1989; 

T a n , 1998). T h is  c o u ld  su p p le m e n t o r te t se le c tio n  p ro g ra m m e s  a s  a  m e a n s  o f  e v o lv in g  

p r im a ry  c lo n e s  (M y d in  et a l., 2 0 0 2 ). T h e  p e rc e n ta g e  o f  se e d lin g  w h ic h  y ie ld e d  a b o v e  the 

m e a n  y ie ld  o f  th e  p ro g e n ie s  a re  re p re se n te d  in th e  T a b le  6. 3 0 .2 3  p e r  c e n t -  68  p e r  c e n t o f  

p ro g e n ie s  o f  th e  c lo n e s  sh o w e d  ab o v e  a v e ra g e  p ro g e n y  y ie ld . T h e  p ro g e n ie s  o f  P B  25 5 , 

P B  2 6 0 , P B  3 1 0 , P B  3 1 1 , P B  3 1 2 , P B  3 1 4  an d  R R II 105 re c o rd e d  h ig h  p e rc e n ta g e  o f  

s e e d lin g s  sh o w in g  a b o v e  m e a n  p ro g e n y  y ie ld  an d  P B  2 5 5  re c o rd e d  h ig h e s t  (6 8 % ) an d  

K R S  25 (2 9 .5 8 % ) re c o v e re d  th e  lo w e s t p e rc e n ta g e  o f  su p e r io r  se e d lin g s  in te rm s  o f  

ju v e n ile  y ie ld .



In  th e  p re s e n t  s tu d y , o u t o f  th e  13 c lo n e s  e v a lu a te d , 7 c lo n e s  w e re  id e n tif ied  as 

p re p o te n t w ith  h ig h  p e r fo rm a n c e  in d e x  v a lu e  an d  h ig h  p e rc e n ta g e  o f  re c o v e ry  o f  b e tte r  

s e e d lin g s . H ig h  p e r fo rm a n c e  o f  p ro g e n ie s  o f  a  c lo n e  c o u p le d  w ith  a  h ig h  p ro p o rtio n  o f  

su p e r io r  s e e d lin g s  w ith in  th e  p ro g en y  is in d ic a tiv e  o f  th e  a b ili ty  o f  a  p a re n t to  tra n sm it 

su p e r io r  tr a i ts  to  its o f fs p r in g  (M y d in  e t a l., 1996). S ev en  c lo n e s  v iz ., P B  3 1 2 , P B  314 , 

R R II  105, P B  2 6 0 , P B  3 1 0 , P B  2 5 5  an d  P B  311 e x h ib ite d  h ig h  p e r fo rm a n c e  in d ic es  

c o u p le d  w ith  a  h ig h  p e rc e n ta g e  o f  re c o v e ry  o f  s u p e r io r  se e d lin g s  c o n s id e re d  as  lik e ly  

p re p o te n t. T h e s e  p re p o te n t c lo n e s  can  a lso  be in c lu d e d  in th e  b re e d in g  p ro g ra m m e  o f  

ru b b er.
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T able 1. D etails o f  the clones used for progeny analysis

C lone Parentage C ountry o f origin

P B 2 1 7 PB 5/51 X  PB  6/9 M a la y s ia

PB  235 PB 5/51 X  PB S /78 M a la y s ia

P B  255 PB  5/51 X P B  3 2 /3 6 M a la y s ia

P B  2 6 0 PB 5/51 X P B  49 M a la y s ia

P B  2 8 0 P B IG  se e d lin g M a la y s ia

PB  3 1 0 PB 5/51 X R R IM  600 M a la y s ia

P B 3 1 1 R R IM  6 0 0  X  PB 235 M a la y s ia

P B  312 R R IM  6 0 0  X  PB  235 M a la y s ia

P B  3 1 4 R R IM  6 0 0  X  P B  235 M a la y s ia

K R S  25 P rim a ry  C lo n e In d o n e s ia

ICRS 128 PB  5 /63  X  K R S  13 In d o n e s ia

K R S  163 PB  6 /6 3  X  R R IM  501 In d o n e s ia

R R Il 105 T jir  I x G l  1 In d ia



Progeny H eight
(cm)

Girth
(cm)

N um ber o f w horls

P B 2 1 7 116.78=' 3.10"*’ 3 .53^“=

P B  235 100 29"bc 2 _7 2 abcd 3_67abc

P B  255 102.67"'’ 3 .20" 3 .8 2 "’’

P B  2 6 0 99.58"^”= 2.70"'’'̂ 3 .6 0 '’'=

P B  2 8 0 112.60"'^ 2 99^*’'̂ 3 .1 6 '’'=̂

P B 3 1 0 1 0 9 .8 4 “’̂ 2 95 3_70abc

P B 3 1 1 103.88®'^ 2 .6 0 ’’'=̂ 3 .5 2 “’'=

P B  312 103.69*’'’ 2 .5 7 '’' '̂ 4 .3 0 a

P B 3 1 4 8 6 .7 9 '’‘̂ 2.54'^'=^ 3_4?bc

K R S  25 87.11*’'̂ 2_52bcd 3.04'^'*

K R S  128 87.35^=^ 2.45'^^' 3_47bc

K R S  163 94.39abc 2.48'^^ 3 .6 1 ’’'=

R R II 105 73.64^= 2.22^ 2.78^

G eneral M ean 98.35 2.69 3.51

V.R. (% ) 16.58 12.87 11.40

C.D. (0.05) 27.43 0.58 0.65

S ig n if ic a n t a t P < 0 .0 5
M e a n s  fo llo w e d  by  th e  sa m e  le tte rs  a re  n o t s ig n if ic a n tly  d if fe re n t a t 5 p e r  ce n t 

e r ro r



establishm ent

Progeny Yield
(g/plant/10
tappings)

Girth
(cm)

H eight
(m)

N um ber o f  
whorls

P B 2 1 7 3.52'=̂ " 6.70" 2.30" 8.28"

PB 235 4_50abcd 4.90^ 3.11''^' 9.49"*’

PB 255 5 .sr^ 9.57" 3.66" 9.35*>

PB 260 l_23bcd 8.17*̂ 3.49"'’" 9.80"*’

PB 280 3 36cde 6.70" 3.03"'* 8.23"

P B 310 41^ bed 8.23*’ 3 41 "be 10.42"

PB 311 6.24=’ 10.07" 3.40"'^ 9.77"*’

PB 312 4.18bcd 7.10d" 3.28"*’" 9.00'’"

P B 314 4_89abc 7.43e‘* 3.57"'’ 8.17"

KRS 25 27ide 7.00d" 2.40" 8.21"

KRS 128 3.58=“̂ " 8.13* '̂ 2.68'*" 8.24"

KRS 163 2.13" 7.13^® 3.03"'* 9.64"*’

RRII 105 4 60‘'>bcd 8.63*’ 3.10*’"'* 9.50"'’

G eneral M ean 4.14 7.67 3.11 9.08

V.R. (%) 27.96 5.53 9.65 6.61

C.D. (0.05) 1.95 0.71 0.50 1.01

M e a n s  fo llo w e d  by  th e  sa m e  le tte rs  a re  n o t s ig n if ic a n tly  d if fe re n t a t 5 p e r  ce n t 
e r ro r



Characters Range Mean F value Significant

Ju v e n ile  y ie ld 2 . 1 3 - 6 . 2 4 4 .1 4 2 .9 0 HsH=

G irth 4 . 9 0 - 1 0 . 0 7 7 .6 7 3 0 .2 9 **

H e ig h t 2 . 3 0 - 3 . 6 6 3.11 5 .95

N u m b e r  o f  w h o rls 8 .1 7 - 1 0 . 4 2 9 .08 4 .9 3

S ig n if ic a n t a t P < 0 .01

Table 5. Correlation between juvenile yield and grovv'th characters

Yield Girth Height

Y ie ld  •

G irth

H e ig h t

N u m b e r  o f  w h o rls

0 .5 7 9 * *

0 .6 6 9 * *

0 .3 1 5 *

0 .4 4 1 * *

0 .344* 0 .5 5 7 * *

* S ig n if ic a n t a t P < 0 .0 5  
** S ig n if ic a n t a t P <0 .01



Progeny Performance
Index

Per cent seedlings 
with above mean 

progeny yield
PB217 88.46 43.59

PB 235 91.59 40.00

PB 255 124.24 68.00

PB 260 114.55 58.00

PB 280 96.28 30.23

PB 310 115.70 6 i ; i l

PB311 125.57 60.00

PB312 104.07 56.00

PB314 107.37 60.00

KRS 25 90.43 31.58

KRS 128 100.58 43.48

KRS 163 101.77 33.33

RRII 105 112.46 54.50

Mean 105.8 2 49.22


