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H e v e a  b ra s il ie n s is  (W il ld .e x  A J u s s . )  M u c lL  

A rg . ,  a  n a t iv e  o f  th e  A m a z o n  ra in  fo re s ts  is  n o w  

u n d e r c u l t iv a t io n  in  d if fe re n t  a g ro -c lim a te  zones  in  

w o r ld  o v e r  o w in g  to  its  e v e r in c re a s in g  im p o rta n c e , 

b e in g  th e  m a jo r  so u rce  o f  a  s tra te g ic a lly  im p o r ta n t  

c o m m e rc ia l p ro d u c t,  n a tu ra l ru b b e r, and  th e  v a s t 

o p p o r tu n it ie s  i t  o f fe rs  to  th e  p e o p le  in v o lv e d  in  th e  

ru b b e r p la n ta tio n  secto r. In  In d ia , ru b b e r c u lt iv a t io n  

is  u n d e rta k e n  m a in ly  in  th e  s ta te  o f  K e ra la  and  in  

c e r ta in  p la ce s  in  th e  n e ig h b o u r in g  sta tes o f  T a m il 

N a d u  a n d  K a rn a ta k a . H o w e v e r,  in c rea se  in  de m an d  

fo r  n a tu ra l ru b b e r  has fo rc e d  th e  ru b b e r p la n ta tio n  
in d u s try  to  be  exp an de d  to  areas in  the  N o rth -E a s te rn  

p a rts  o f  In d ia  w h e re  th e  c lim a te  is  d if fe re n t  f ro m  

th a t o f  th e  t ra d it io n a l zon e s  a n d  is  less h o s p ita b le  to  

ru b b e r  (S e th u ra j e t a l ,  1 9 8 9 ). G ro w th  a n d  y ie ld  

p e r fo rm a n c e  o f  v a r io u s  H e v e a  c lo n e s  a re  a v a ila b le  

f r o m  d if fe re n t  p a rts  o f  th e  N E  In d ia  (S e th u ra j e t a l.^  

19 89 ; M e e n a tto o r  e t a l., 19 91 ; V in o d  e t a l. ,  1996, 

2 0 0 0 ; P riy a d a rs h a n  e t a l. ,  1998 , 2 0 0 2 ; M o n d a l e i 

a l.,  19 99 ). M e g h a la y a  in  th e  N E  In d ia  is  a sub ­

t r o p i c a l  r e g io n  w h e r e  r u b b e r ,  is  n o w  u n d e r  

c u l t iv a t io n .  C u l t iv a t io n  o f  p e re n n ia l c ro p s  l ik e  

ru b b e r is  an  a lte rn a tiv e  to  th e  t ra d it io n a l ‘jh x m im in g  ’ 

( s h i f t in g )  c u l t iv a t io n  in  M e g h a la y a  w h ic h  in v o lv e s  

s la s h in g  and  b u rn in g  th e  fo re s t a g r ic u ltu ra l a rea  fo r  

c u l t iv a t io n  o f  s h o rt d u ra t io n  c ro p s  l ik e  pa ddy. S in ce  

in c o m e  f ro m  ru b b e r  c u l t iv a t io n  is  o n  a d a i ly  bas is , 

i t  h e lp s  th e  fa rm e rs  to  s h if t  th e ir  a tte n tio n  f r o m  the  

t ra d it io n a l ‘jh u m m in g ’ c u l t iv a t io n .  H ig h  a lt itu d e , 

lo w  te m p e ra tu re  d u r in g  w in te r  m o n th s , h ig h  w in d  

v e lo c ity ,  less s o i l m o is tu re  c o n te n t and  th e  absence 

o f  N o rth -E a s t m o n s o o n  are the  m a jo r  e n v iro ru n e n ta l 

c o n s tra in ts  to  th e  ru b b e r p la n ta tio n  s e c to r in  th e  N E  

re g io n  (C h a n d ra se ka r e t a l.. 1990 ; S an jeeva  R a o  and 

V ija y a k u m a r , 19 92 ). D e s p ite  such  l im i t in g  fac to rs ,

ru b b e r  p la n ta t io n  e s ta b lis h m e n t has so  fa r  b e en  

su c c e s s fu l in  th e  re g io n . O n e  o f  th e  c h a lle n g e s  has 

b e en  to  id e n t i fy  s u ita b le  c lo n e s  fo r  these re g io n s  and  

a ls o  lo c a t io n  s p e c i f ic  c lo n e  d e v e lo p m e n t .  I n  

M e g h a la y a , c u l t iv a t io n  o f  ru b b e r  s ta rte d  in  1985  fo r  

s c ie n t i f ic  e v a lu a t io n  o f  c lo n e s . T h is  s tu d y  is  an  

a tte m p t to  sc reen  c lo n e s  o f  H . b ra s i/ ie n s is  f o r  th e ir  

s u i ta b i l i t y  f o r  c u lt iv a t io n  in  M e g h a la y a . G ro w th  and  

y ie ld  p e r fo r m a n c e  h a v e  b e e n  p re s e n te d  a n d  

d iscussed .

I n  th e  p re se n t s tu d y , da ta  o n  g i r th  a n d  y ie ld  

re c o rd e d  f ro m  tw o  c lo n e  e v a lu a t io n  t r ia ls  f r o m  the  

d is t r ic t  o f  W e s t G a ro  H i l l s  in  M e g h a la y a  w e re  

u t i l iz e d .  T h e  c lo n e  t r ia ls  w e re  e s ta b lis h e d  a t th e  

G a n o lg re  rese a rch  fa rm  o f  th e  R e g io n a l R e sea rch  

S ta tio n , T u ra  ( la t i tu d e  2 5 ° - 2 6 ° ;  lo n g itu d e  9 0 °~ 9 1 ° ; 

a l t i tu d e  6 0 0  m  a b o v e  m s l) ,  w i t h  a  s u b - tro p ic a l 

c lim a te . T h e  f ir s t  c lo n e  t r ia l  w a s  la id  o u t in  1985 

and  the  second in  1986. T en  c lo n e s  each w e re  p la n te d  

in  th e  tr ia ls  in  s in g le  tree  s in g le  p lo t  ra n d o m iz e d  

de s ig n . S p a c in g  a d o p te d  w a s  6 .6  x  3 .3  m  in  th e  f ir s t  

t r ia l  w i th  f i f t y  re p lic a t io n s  a n d  6  x  3 m  s p a c in g  in  

th e  seco nd  t r ia l  w i th  fo r ty  re p lic a t io n s . C lo n e s  used 

in  th e  f ir s t  t r ia l  a re  R R I I 105, R R II  118, R R I l  20 3 , 

R R IM  6 0 0 , R R IM  6 0 5 , P B  86 , P B  2 3 5 , P B  5 /5 1 , 

G T 1 and  G L 1. T en  c lo n e s  used  f o r  th e  seco nd  t r ia l  

a re  R R I I  5 , R R I I  105, R R I I  118, R R I I  2 0 8 , R R IC  

102 . R R IC  105, P B  2 6 0 , P B  3 1 0 , P B  3 1 1 . a n d  P R  

25 5 . C lo n e s  R R II  105 and  R R I I  118 w e re  p la n te d  

in  b o th  t r ia ls .  G ir th  w a s  re c o rd e d  a t a h e ig h t  o f  

150 c m  f ro m  th e  b u d -u n io n  f ro m  th e  th ir d  y e a r a fte r  

p la n tin g .  C lo n e s  w e re  s u b je c te d  to  S /2 d 2  s y s te m  o f  

ta p p in g . R u b b e r  y ie ld  in  te rm s  o f  g ra m  p e r  tre e  p e r 

ta p  ( g / t / t )  w a s  r e c o r d e d  f o r t n i g h t l y  b y  c u p  

c o a g u la t io n  m e th o d . T ie ld  da ta  f ro m  19 97  to  2 0 08



w e re  used  f ro m  th e  1985  c lo n e  t r ia l  f o r  th e  s tu d y  

and  th e  y ie ld  da ta  f ro m  1998 to  2 0 0 8  w e re  used  f ro m  

th e  1 9 8 6  c lo n e  t r ia l .  W e a th e r  p a ra m e te rs  w e re  

re c o rd e d  f ro m  th e  a g ro -m e te o ro lo g ic a l o b s e rv a to ry  

s itu a te d  in  th e  fa rm  s ite . S in c e  th e  o b s e rv a to ry  w a s  

e s ta b lis h e d  in  1 9 8 9 , da ta  o n  w e a th e r  p a ra m e te rs  

w e re  reco rde d  f ro m  1990 and  tw e n ty  years da ta  f ro m  

1 9 90  to  2 0 0 9  a re  p re s e n te d  in  th e  s tud y . W e a th e r 

c o n d it io n s  (T a b le  1) re p re se n te d  m a in ly  b y  fa c to rs  

such  as r a in fa l l ,  w h ic h  is  2 4 1 7  m m , w i th  a s tan da rd  

d e v ia t io n  o f  6 7 0  m m , m in im u m  a ir  te m p e ra tu re  o f

1 6 .5  ° C  m a x im u m  a i r  te m p e r a tu r e  o f

2 8 .8  °C  ( T ^ ) ,  re la t iv e  h u m id ity  ( R H )  o f  89 .5  p e r  

c e n t (6 .2 0  A M )  a n d  6 8 .4  p e r  c e n t (1 .2 0  P M ) ,  b r ig h t  

su n sh in e  h o u rs  (B S S H )  o f  5 .9 , a n d  w in d  speed o f  

2 .4  k m /h r .

Table 1. Annual da ta  on w eather param eters recorded from  1990<o 2009

ta p p a b le  g i r th  (T a b le  2 ). W h e n  7 0 %  o f  th e  trees 

a tta in e d  ta p p a b ili ty ,  th e  p la n ta tio n  w a s  o p e n e d  fo r  

tapp ing . In  1985 c lo n e  t r ia l,  g ir th  ranged f ro m  41 .7  cm  

(P B  5 /5 1 )  to  5 2 .0  c m  (P B  2 3 5 ). R R IM  6 0 0 , R R II  

2 0 3 , P B  2 3 5 , R R I I  118, a n d  P B  86  s h o w e d  g ir th  

a b o ve  ave rage  (4 8 .2  c m ), h o w e v e r, o n ly  th re e  c lo n e s  

a tta in e d  ta p p a b ili ty ,  n a m e ly , P B  2 3 5  (7 1 % ) ,  R R IM  

6 0 0  (7 0 % )  a n d  R R I I  2 0 3  (7 0 % ).

In  1986  c lo n e  t r ia l  g i r th  ra n g e d  f ro m  40 .1  c m  

(P R  2 5 5 ) to  5 7 .8  c m  (R R IC  105). O n ly  o n e  c lo n e , 

n a m e ly , P B  311 a tta in e d  ta p p a b il i ty  ( 7 4 % )  d u r in g  

th e  n in th  y e a r  (T a b le  2 ). C lo n e s  R R IC  105, P B  31 1 , 

R R IC  102, R R I I  118 a n d  R R I I  2 0 8  s h o w e d  g ir th  

ab ove  ave rage  (4 9 .3  c m ). In i t ia l  yea rs  da ta o n  g ro w th  

and  y ie ld  o f  c lo n e s  w e re  a v a ila b le  f r o m  th is  re g io n

Year Tem perature ( °Q RH (% ) Rainfall BSSH W ind vdocity

T(M ax) T (M in) 6.20 AM 1.20 PM (mm) (h n .) (km/hr.)

1990 27.4 16.4 86.3 70.6 2486 6.1 5.0
1991 27.8 16.8 87.8 68.3 2451 5.8 4.8
1992 29.2 16.1 86.1 66.4 2080 6.4 4.8
1993 27.8 17.3 87.3 71.8 2835 6.5 4.0
1994 28.5 17.3 86.5 68.7 1640 6.9 3.4
1995 2 8 i 17.5 88.5 71.3 2188 6.2 3.0
19% 28.8 17.5 86.4 66.5 1983 6.7 2.9
1997 27.9 16.9 85.1 61.6 1425 6.5 2.4
1998 28.6 16.7 85.0 71.2 1912 5.9 2.8
1999 29.0 16.9 84.0 66.1 1764 5.9 1.5
2000 28.6 15.9 85.4 65.8 2570 6.0 1.9
2001 29.2 15.6 84.8 63.6 1817 5.4 1.3
2002 28.8 15.1 85.4 66.7 3105 5.6 1.1
2003 28.9 16.3 86.2 69.8 2128 5.9 0,9
2004 29.5 15.7 85.4 73.2 3256 5.6 1.2
2005 30.1 16.5 85.9 69.2 4002 5.4 1.7
2006 30.1 16.7 85.0 69.0 2224 5.7 1.4
2007 29.1 16.0 84.6 71.6 3303 5.3 1.2
2008 28.8 15.7 87.3 72.3 2668 5.2 1.5
2009 30.0 16.4 87.1 70.9 2433 5.0 1.2

Mean 28.8 J6.5 85.9 68.4 2398 (total) 5.9 2.4
SD 0.7 0.7 \ 2 2.9 670 0.5 1.4

R u b b e r  trees a re  o p e n e d  f o r  ta p p in g  w h e n  the  

trees  a tta in e d  5 0  c m  g ir th  a t a h e ig h t  o f  125 c m . 

U n d e r  n o rm a l c o n d it io n s ,  in  th e  t ra d it io n a l ru b b e r 

g r o w in g  r e g io n s  o f  I n d ia ,  r u b b e r  t re e s  a t ta in  

ta p p a b a le  g i r th  a f te r  7  y e a rs  o f  g ro w th .  H o w e v e r ,  in  

M e g h a la y a ,  d u r in g  th e  p re s e n t s tu d y  p e r io d  n o  

c lo n e s  c o u ld  re a ch  ta p p a b a le  g i r th  in  seven  y e a rs  o f  

g ro w th .  T re e s  w e re , h o w e v e r, o p e n e d  d u r in g  th e  9 ‘  ̂

ye a r a fte r  p la n t in g  w i th  a fe w  c lo n e s  th a t c o u ld  reach

(R e ju  e t a l.,  2 0 0 0 ,2 0 0 1 ) .  C lo n e s  th a t s h o w e d  b e tte r  

g ro w th  p e r fo rm a n c e  in  th e  in i t ia l  yea rs  s h o w e d  th e  

sam e tre n d  in  th e  la te r  yea rs  a lso  in  b o th  th e  tr ia ls .

T h e re  w a s  c lo n a l v a r ia t io n  in  ru b b e r  y ie ld  

w h ic h  ra n g e d  f r o m  2 6 .9  g / t / t  ( R R IM  6 0 5 ) to  44 .3  
g / t / t  ( R R IM  6 0 0 )  in  th e  1985  c lo n e  t r ia l  (T a b le  3 ). 

Y ie ld  o f  c lo n e s  l ik e  R R I I  105 , R R II  2 0 3  a n d  P B  

23 5  w e re  c o m p a ra b le  w i th  th e  fo p  y ie ld e r  R R IM  

60 0 . D r y  ru b b e r y ie ld  in  te rm s  o f  k i lo g ra m  p e r  tree



1'ablc 2. G irth and lappabilit)’ attained by the clones during the year of opening

Clone Parentage Origin G irth (cm) at opening 
during the 9"* year

Tappabiiit)' (% ) 
during  the 9*̂  year

1985 clone trial
RRII 105 Tjir 1 X G1 I Indian 45.2 34
RRII 118 M il3 /2 x H il 28 Indian 50.9 65
RRII 203 PB 8 6  X Mil 3/2 Indian 51.5 70
RRIM 600 Tjir 1 X PB 86 Malaysian 51.6 70
RRIM 605 PB 49 X Tjir 1 Malaysian 49.4 56
PB86 Primary clone Malaysian 48.5 54
PB 235 P B 5 /5 1 x P B S n S Malaysian 52.0 71
PB 5/51 PB 8 6  X PB 24 Malaysian 41.7 7
G T l Primary done Indonesian 47.4 45
G L I Primary done Malaysian 43.5 9

Mean 48.2
SE 1.15

1986 clone (rial
RRII 5 Primary done Indian 42,9 9
RRII 105 Tjir 1 X Gl 1 Indian 48.6 25
RRII 118 M il3 /2 x H il 28 Indian 50.0 69
RRII 208 Mil 3/2xAVROS255 Indian 52.2 41
RRIC 102 RRIC 52 X RRIC 7 Sri Lankan 51.1 42
RRIC 105 Tjir 1 X RRIC 52 Sri Lankan 57.8 65
PB 260 PB 5/51 x P B 4 9 Malaysian 47.6 8
PB310 PB 5/51 X RRIM 600 Malaysian 50,0 50
PB311 RRIM 600 xP B  235 Malaysian 53.0 74
PR 255 Tjir 1 X PR 107 Indonesian 40.1 11

Mean 49,3
SE 1.59

Table 3. Yield data  from 1985 clone tria l (Average o f 12 years)

Clone Dry rubber 
yield (g/t/t)

Dry rubber 
yield (kg/tree/yr)

Productivity
(kg/ha/yr)

RRII 105 40.6 4.1 1421
RRII 1)8 33.5 3.4 1173
RRII 203 39.2 3.9 1372
RRIM 600 44.3 4.4 1551
RRIM 605 26.9 2.7 942
PB 86 29.7 3.0 1040
PB 235 37.2 3.7 1302

PB 5/51 27.4 2.7 959

G T l 30.0 3.0 1050

G L I 27.8 2.8 973

Mean 33.7 3.4 1180
CD(P=0.05) 7.6

p e r y e a r (k g / t re e /y r )  and  k ilo g ra m  p e r  h e c ta re  pe r 

y e a r (k g /h a /y r )  w e re  a ls o  c a lc u la te d  to  e s tim a te  the  

y ie ld  p o te n t ia l o f  c lo n e s  f ro m  trees and  area o f  land . 

F o u r  c lo n e s  v iz . R R IM  6 0 0  (4 .4  k g / t re e /y r  and  1551 

k g /h a /y e a r) , R R I I  105 (4.1 k g / t re e /y r  and 1421 k g / 

h a /y e a r), R R II  2 0 3  (3 .9  k g / t re e /y r  and  1372  k g /h a / 

y e a r) , and  P B  2 3 5  (3 .7  k g / t re e /y r  and  1302  k g /h a /

y e a r)  s h o w e d  y ie ld  a b o v e  ave rag e  o f  3 .4  k g / t re e /y r

and  1180 k g /h a /y e a r.

In  th e  1986  c lo n e  t r ia l  P B  311 w a s  th e  to p  

y ie ld e r  (T a b le  4 ). Y ie ld  ra n g e d  b e tw e e n  2 6 .9  g / t / t  

(R R IC  10 5) and  43 .8  g / t / t  (P B  311). O th e r  p ro m is in g  
c lo n e s  in  th e  t r ia l  w e re  R R I I  105 (3 6 .6  g / t / t ) ,  R R II  

2 0 8  (3 5 .6  g / t / t )  a nd  P B  3 1 0  (3 5 .2  g / t / t ) .  A v e ra g e  tree

Tabic 4. Yield data  from 1986 clone tria l (Average o f 11 years)

Clone Dry rubber 
yield (g/t/t)

Dry rubber 
yield (kg/tree/yr)

Productivity
(kg/ha/yr)

RRII 5 29.2 2.9 1023
RRII 105 36.6 3.7 1281
RRII 118 31.7 3 ^ 1110

RRII 208 35.6 3.6 1247

RRIC 102 26.9 2.7 940

RRIC 105 24.9 2.5 872

PB 260 30.6 3.1 1071

PB310 35.2 3.5 1231

PB311 43.8 4.4 1532

PR 255 28.4 2.8 994

Mean
CD (P=0.05)

32.3
7.1

3.2 1130



w is e  y ie ld  f ro m  th e  t r ia l w a s  3 .2  k g / t re e /y r  and  1130 

k g /h a /y r  w a s  th e  e s tim a te d  area  w is e  y ie ld .  F o u r  

c lo n e s  f r o m  th is  t r ia l  v iz . P B  311 (4 .4  k g / t re e /y r  and 

1532 k g /h a /y r ) ,  R R I I  105 (3 .7  k g / t r e e /y r  a n d  1281 

k g /h a /y e a r ) ,  R R I I  2 0 8  (3 .6  k g / t r e e /y r  a n d  1 2 47  

k g /h a /y r ) ,  a n d  P B  3 1 0  (3 .5  k g / t r e e /y r  a n d  1231 

k g /h a /y r )  s h o w e d  a b o v e  ave ra g e  y ie ld  f o r  b o th  tree  

p e r  y e a r  a n d  h e c ta re  p e r  yea r.

D u r in g  2 0 1 0 , a  fe w  c lo n e s  f r o m  th e  1985 

c lo n e  t r ia l  n a m e ly , P B  2 3 5 , R R I I  2 0 3  and  R R IM  

6 0 0  w e re  p la n te d  in  th e  fa rm e r ’s f ie ld  o n  th e  b a s is  

o f  th e ir  p e r fo rm a n c e  in  th e  e x p e r im e n ta l t r ia ls ,  in  

th e  E a s t a n d  W e s t G a ro  H i l ls  o f  M e g h a la y a  in  the  

f i r s t  b a tc h  o f  o n - fa rm  tr ia ls .

U n d e r  th e  p r e v a i l in g  w e a th e r  c o n d it io n s ,  

v ig o ro u s  c lo n e s  l ik e  P B  2 3 5 , P B  31 1 , R R IM  6 0 0  

a n d  R R I I  2 0 3  a re  b e t te r  f o r  th e  G a ro  H i l l s  o f  

M e g h a la y a . T ra d it io n a l a g r ic u ltu ra l p ra c tic e s  l ik e  

‘jh u m m in g *  c u l t iv a t io n  can  b e  re p la c e d  b y  a d o p tin g  

ru b b e r c u lt iv a t io n  w h ic h  b r in g s  th e  fa rm e r  in c o m e  

o n  a  d a ily  bas is . E a r ly  ta p p a b li l i ty  a n d  h ig h e r  y ie ld ,  

b e in g  th e  im p o r ta n t co n c e rn  f o r  th e  ru b b e r g ro w e r, 

a d o p t in g  h ig h  y ie ld in g  c lo n e s  in  th e  re g io n  m a y  

c o n trib u te  to  the  in c o m e  gene ra tion  o f  th e  lo c a l pe op le  

as w e l l  as e x te ns io n  o f  ru b b e r a i l t iv a t io n  in  th e  reg ion .
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