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IN T R O D U C T IO N

T he  p a ra  ru b b e r tree (Hevea brasiliensis M u e ll.  A rg .) , is  a s tra te g ic  in d u s tr ia l c ro p  c u lt iv a te d  m a in ly  in  the  
S ou theas t A s ia n  co u n tr ie s . In  o rd e r  to  p ro te c t the  fa s t d e p le t in g  ge ne tic  resources a n d  a lso  to  b ro ad en  the 
n a r ro w  g e n e tic  base o f  c u lt iv a te d  ru b b e r in  th is  re g io n , a h u g e  c o lle c tio n  o f w i ld  Hevea g e rm p la s m  w as m ade 
a t its  c e n te r o f  o r ig in  in  th e  A m a z o n  ra in fo re s ts  o f  B ra z il,  b y  th e  In te rn a t io n a l R u b b e r Research a n d  
D e v e lo p m e n t B oard  d u r in g  1981. T he  e x p e d itio n  area co m p rise d  th ree states in  B ra z il viz.. A c re  (A C ), R o nd on ia  
(R O ) and  M a to  G rosso (M T ) and  the  g e rm p la sm  w as d is tr ib u te d  to  m em ber co u n tr ie s  in c lu d in g  In d ia . A ro u n d  
4500 accessions are b e in g  con se rve d  in  sou rce  b u s h  n u rs e rie s  in  In d ia , a n d  a re  u n d e r  d if fe re n t  stages o f 
e v a lu a tio n  fo r  id e n t if ic a t io n  o f  d e s ira b le  genes. The  p re se n t s tu d y  w as u n d e rta k e n  in  a co ld  p ro n e  re g io n  to  
e va lu a te  th e ir  p e rfo rm a n c e  in  the  ju v e n ile  g ro w th  phase a n d  to  a sce rta in  the  e x te n t o f  g e n e tic  v a r ia b il i ty  in  
the  p o p u la t io n .

M A T E R IA L S  A N D  M E T H O D S

T he  s tu d y  w as c o n d u c te d  a t the  R eg iona l E x p e r im e n t S ta tio n  o f  the  R u bb e r Research In s t itu te  o f  In d ia , 
N a g ra k a ta , W est B enga l, In d ia . 18 w i ld  accessions, 2  p o p u la r  c lones a lo n g  w i th  tw o  c o n tro l c lones R R IM  600 
a n d  H a ik e n  1, w e re  p la n te d  in  a f ie ld  t r ia l in  ra n d o m iz e d  b lo c k  d e s ig n  d u r in g  2000, w i th  th re e  re p lica tio n s . 
T h e  sp a c in g  a d o p te d  w as 4.9 x  4.9 m  w i th  f iv e  p la n ts  p e r p lo t  and  th e  re c o m m e n d e d  c u ltu ra l p rac tices  o f 
R u bb e r B o a rd  w e re  fo llo w e d . A m o n g  the 24 w i ld  accessions, e ig h t  w e re  f ro m  A cre , seven  f ro m  M a to  G rosso 
a n d  n in e  f ro m  R o n d o n ia .

D a ta  o n  n u m b e r o f  le a ve s /p la n t- p re  w in te r  a n d  p o s t w in te r , no . o f  le aves /p lan t- in c re m e n t, n u m b e r o f  w h o r ls /  
p la n t-  p re  w in te r  a n d  p o s t w in te r  w e re  reco rde d . P la n t h e ig h t (cm ) - p re  w in te r  a n d  p o s t w in te r ,  h e ig h t 
in c re m e n t (c m ) and  g ir th  o f th e  p la n t  (cm ) w as reco rde d  a t 15 cm  h e ig h t in  the  f ir s t  year. P la n t h e ig h t (cm ) 
w as m ea su re d  f ro m  th e  b u d  u n io n  to  the  t ip  o f the  tree. T he  ave rage in c re m e n t (cm ) in  p la n t  h e ig h t ove r 
w in te r  season a n d  increase o r decrease o f  n o . o f  leaves a n d  n o  o f  w h o r ls /  p la n t  d u r in g  w in te r  season in  the  
ju v e n ile  phase w a s  c a lc u la te d  u s in g  the  p re  a n d  p o s t w in te r  g ro w th  data. T he  da ta  w e re  sub jec ted  to  ana lys is  
o f  v a rian ce  fo r  ra n d o m iz e d  b lo c k  d e s ig n . G en e tic  c o m p o n e n ts  o f  v a r ia t io n  a n d  b ro a d  sense h e r ita b il i ty  w ere  
es tim a te d  fo l lo w in g  the  m e th o d  o f  Panse and S ukh a tm e  (1978).

R E S U LT S  A N D  D IS C U S S IO N

T he range  a n d  p o p u la t io n  m ean va lue s  in  c o m p a ris o n  w i th  the  c o n tro l c lone  fo r  each o f  th e  e ig h t t ra its  in  the  
e a r ly  g ro w th  phase are p resen ted  in  Table 1. The  g e no typ es  e x h ib ite d  h ig h ly  s ig n if ic a n t  c lo n a l d iffe re nce s  
(P<0.01) fo r  a l l the  q u a n tita t iv e  tra its  s tu d ie d .
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Jiaracter W ild accessions General C ontrol

of Leaves/ plant- p re  w inter 
Jo of Leaves/ plant- post w inter 
4o of w horW  plant- p re  w inter 
4o of whorls/ plant- post w inter 
la n t height- pre w inter (cm) 
la n t height- post w inter (cm) 
la n t height- increm ent (cm) 
a r th  of p lan t (cm)

CV
M inim um M aximum m ean RRIM600 H aiken 1 (%)
14.20 (AC 3074) 47.60 (MT 2229) 31.21 26.33 35.73 8.14
0.00 (AC3293) 29.27 (MT900) 21.71 22.02 28.20 6.64
2.78(RO 2948) 4.87(RO 2908) 3.87 3.40 4.33 0.60
3.47 (AC3074) 5.87(RO 2886) 4.78 4.07 5.13 0.99
78.08(RO 2901) 196.13 (MT900) 134.02 87.40 139.13 28.62
87.48 (AC3074) 210.73 (MT900) 154.79 112.78 164.48 34.34
6.15 (AC3074) 45.01 (MT1020) 20.78 25.38 40.73 21.21
5.36 (AC3293) 11.53 (MT915) 8.78 8.40 10.5 2.28

Jote: Figures in parenthesis denotes the nam e of accession.

n the  pos t w in te r  p e r io d  m a x im u m  leaves p e r p la n t  w as re c o rd e d  in  M T  900 (29.27) as co m p a re d  to  the  
on tTo l c lone  H a ik e n  1 (35.73), w h i le  the  accession M T  2229 re c o rd e d  v e ry  h ig h  loss in  leaves. H ig h  increase 
n n o  o f  w h o r ls  p e r  p la n t  d u r in g  w in te r  p e r io d  w as n o te d  in  A C  3293 (2.07) as co m p a re d  to  th e  c o n tro l 
ia ik e n  1 (0.80). In c re m e n t o f  p la n t  h e ig h t  d u r in g  w in te r  ra n g e d  f ro m  6.15 cm  (A C  3074) to  45.01 cm  (M T  
020) as com pared  to  th e  c o n tro l c lo n e  (40.73). G ir th  o f  a p la n t  in d ic a te d  its  v ig o ro u s  h a b it  in  the  e a rly  
;ro w th  phase o f  the  p la n t. G ir th  o f  th e  trees a t th e  ju v e n ile  phase ra n g e d  f ro m  5.36 cm  (A C  3293) to  11.53 cm  
M T  915). A n n a m m a  et al., (1989), M e rc y  et a l ,  (1995), Rao et al., (1999) a n d  A b ra h a m  et al., (2002), K r is h a n  et
I ,  (2010) have a lso re p o rte d  w id e  v a r ia t io n  in  th e  w i ld  g e rm p la s m  w i th  respect to  c e rta in  g ro w th  tra its  in  
ra d it io n a l ru b b e r g ro w in g  re g io n  in  In d ia .

'o m p o n e n ts  o f  v a r ia t io n  a n d  h e r ita b il i ty  in  th e  b ro a d  sense w e re  e s tim a te d  in  th e  p o p u la t io n  (Table 2). In  
;eneral the  gene tic  con s tan ts  fo r  th e  cha rac te rs  revea led  th a t the  m a g n itu d e  o f  p h e n o ty p ic  c o e ffic ie n t o f  
'a r ia tio n  (P C V ) w as h ig h e r  th a n  th e  c o rre s p o n d in g  g e n o ty p ic  c o e ffic ie n t o f  v a r ia t io n  (G C V ) fo r  a l l  the  tra its  
le n o tin g  e n v iro n m e n ta l fa c to rs  in f lu e n c in g  th e ir  exp ress ion  to  som e degree. V e ry  h ig h  P C V  (75.52) and  
K !V  (43.28) w as ob se rve d  fo r  increase in  p la n t  h e ig h t d u r in g  w in te r  p e r io d  suggested  g re a te r scope fo r  
e lec tion  o f  s u p e r io r  g e n o typ e s  fo r  th is  t r a it  w h ile  fo r  the  re m a in in g  tra its  i t  w as  lo w  in d ic a te d  the  g re a te r 
o le o f  e n v iro ru n e n t in  th e  e xp re ss io n  o f  these tra its . In  th is  s tu d y  v e ry  lo w  P C V  (17.95) a n d  G C V  (12.78) w as 
tbserved fo r  n o  o f  w h o r ls /p la n t  d u r in g  p o s t w in te r  p e rio d .

Table 2. Phenotypic and  genotypic coefficients of variation and  heritability for various quantitative

Characters PCV GCV H eritability (H^)
N o of Leaves/ p lant- p re  w inter 31.05 26.72 0.74
N o of Leaves/ p lant- post w inter 26.47 18.98 0.51
N o of w horls/ plant- p re  w inter 18.90 16.39 0.75
N o of w horls/ p lant- post w inter 17.95 12.78 0.50
Plant height- p re  w inter 25.75 22.25 0.74
Plant height- post w inter 23.84 19.69 0.68
Plant height- increm ent 75.52 43.28 0.32
G irth of plant 23.99 18.14 0.57

h e  a m o u n t o f  advance  to  be expec ted  f ro m  se lec tio n  can be ach ie ved  b y  e s tim a tin g  h e r ita b il i ty  a lo n g  w i th  
o e ffic ie n t o f  v a r ia b ili ty .  B u r to n  (1952) a lso  suggested  th a t G C V  a n d  h e r ita b il i ty  es tim a tes  w o u ld  g iv e  b e tte r 
i fo rm a t io n  o f  the  e x te n t o f  ad van ce  to  be expected  b y  se lection . T he  h e r ita b il i ty  (b ro a d  sense) es tim a tes 
anged f ro m  h ig h  fo r  no . o f  w h o r ls  d u r in g  p re  w in te r  p e r io d  (0.75) to  m e d iu m  (0.32) fo r  h e ig h t in c re m e n t 
lu r in g  w in te r  p e rio d . A b ra h a m  et al., (2002), Rao et al., (2006) a n d  K r is h a n  et a l ,  (2010) have re p o rte d  m od e ra te
3 h ig h  in  the  w i ld  g e rm p la s m  w i th  respect to  g ro w th  pa ram e te rs .



The p resen t s tu d y  c o n f irm e d  the presence o f  w id e  v a r ia b il i ty  in  the  g e rm p la s m  fo r  m o s t g ro w th  c o n tr ib u tin g  
tra its . V ig o ro u s  accessions such  as M T  900, M T 1020 and M T  915 w e re  id e n t if ie d  w h ic h  s h o w e d  g o o d  g ro w th  
d u r in g  the  ju v e n ile  phase in  c o ld  season in  the  s u b -H im a la y a n  re g io n  o f  In d ia . These accessions w i l l  be o f  
use  in  fu tu re  c ro p  im p ro v e m e n t p ro g ra m m e s  a fte r assessm ent o f th e ir  m a tu re  pe rfo rm a n ce .
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