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A bstract

Crop  improvement  by  b re e d in g  and s e le c t io n ,  i n i t i a t e d  by th e  
R ubber  R esea rch  In s t i tu te  of Ind ia  in 1954, gave  em p h as i s  to  evo lve  
p lan t ing  m a t e r i a l s  of h igh  p roduc t ion  p o te n t i a l  du r in g  th e  f i r s t  p h a se  

of th e  p rogram m e.  From t h e  hand  p o l l i n a t e d  p rogen ie s  of t h e  1956 

b re e d in g  programme,  nine c lones  (RRII 201, RRII 202, RRII 203, 
RRII 204, RRII 205, RRII 206, RRII 207, RRII 208 and RRII 209)
were  s e le c te d  b a se d  on y i e l d  and o t h e r  s econdary  c h a r a c t e r i s t i c s .
The e a r l y  pe r fo rm ance  of th e s e  c lones  in th e  l a rg e  s ca le  t r i a l  i s  

p r e s e n t e d  in t h i s  p a p e r .

The t r i a l  was l a i d  out a t  t h e  C en t ra l  Exper im en t  Sta tion,  
C h e th ac k a l  dur ing  1973 in a random ized  b lo c k  des ign  w i th  t h r e e  r e p l i c ­

a t io n s .  Vigour dur ing  im m atur i ty  p e r i o d  and  a f t e r  t a p p in g ,  y i e l d  and 
s econdary  c h a r a c t e r s  were  r e c o r d e d .

Signif icant d i f f e r e n c e s  in y i e l d  and growth  a t t r i b u t e s  were  noted 
among c lones .  During t h e  6 th  y e a r  a f t e r  p lan t ing  RRII 203 a t ta in ed
t a p p a b l e  g i r t h .  Yie ld  d a ta  fo r  t h e  f i r s t  s i x  y e a r s  of t app ing  have

shown t h a t  t h e r e  were  s ign i f ican t  d i f f e r e n c e s  among t h e  clones  compared 
to  t h e  co n t ro l .  RRII 208 and RRII 203 w ere  found to be promising
w i th  an av e rag e  y i e l d  of 57.12 and 55.14 g t r e e   ̂ t a p  r e s p e c t i v e l y .  

Wide d i f f e r e n c e s  w ere  a l so  o b s e r v e d  w i th  r e g a r d  to s econdary  a t t r i b u t e s ,  
Clonal v a r i a t i o n  in t h e  case  of l a t e x ,  r u b b e r  and v u lcan iza te  p r o p e r t i e s  
was a l so  o b s e r v e d .

Introduction

Crop  im provem ent  programme b y  b re e d in g  and se lec t ion  was



i n i t i a t e d  by  th e  R u b b er  R esea rch  I n s t i tu t e  of Ind ia  in 1954. The 
In s t i tu te  i s  making r e g u la r  a t t e m p t s  to  d e v e lo p  new c lones  of Jlevea 
by  h y b r i d i z a t i o n  fo l lowed b y  se lec t ion  (N a i r  and P a n ik k a r ,  1966; 
Nair , 1975).  E m phas is  was given to  ev o lv e  p lan t ing  m a te r i a l s
of h igh p roduc t ion  p o te n t i a l  d u r ing  t h e  f i r s t  p h a se  of t h e  programme.  

As a r e s u l t  a s e t  of c lones  of 100 s e r i e s  (N a i r  and  George,  1968),  

200 s e r i e s  (S a r a s w a th y  Amma ^  » 1980) and 300 s e r i e s  (P rem akum ar i
e t  a l . , 1982) w e re  e v o lv e d  and  t h e  s e l e c t e d  c lones  a r e  unde r  v a r io u s

s tages  of e x p e r im e n ta t io n .  T h i s  p a p e r  p r e s e n t s  t h e  pe r fo rm ance  of 
nine s e l e c t io n s ,  of 1956 b re e d in g  programme,  in t h e  l a rg e  s ca le  t r i a l .

M aterials and M ethods

Budgraf ted  o l a n t s  of t h e  nine RRII se le c t io n s  (RRII 201, RRII 202, 

RRII 203, RRII 204, RRII 205, RRII 206, ■ RRII 207, RRII 208 and 
RRII 209) and t h e  con t ro l  (PR 107) w ere  p la n te d  a t  C en t ra l  E x p e r im en ta l  
Stat ion (C h e th a c k a l )  of t h e  Rubber  R esea rch  I n s t i t u t e  of India  dur ing

1973 in a  r a n d o m ised  b l o c k  des ign  w i th  t h r e e  r e p l i c a t i o n s .  The g ro ss  
s tan d  p e r  p lo t  was 36. O b se rv a t io n s  w ere  taken  from t h e  16 p la n t s  
in t h e  cen t r e  of each  p l o t .  Uniform c u l tu ra l  o p e ra t io n s  were  c a r r i e d  

out.  During immature  s tage  annual g i r t h  and  seco n d a ry  c h a r a c t e r s  were  
r e c o r d e d .  The t r e e s  were  opened dur ing  1981 and t h e  t ap p in g  sys tem 

fo l lowed was 1/2S d / 2 .  Yie ld  was r e c o r d e d  by  cup coagulation m e thod .  

Annual y i e l d  p e r  t r e e  p e r  t a p  and y i e l d  d u r ing  summer were  computed .  
Yield d e p r e s s io n  d u r ing  summer was c a lc u la te d  from t h e  y i e l d  dur ing
t h e  p e r i o d  F e b r u a r y  to  May as  t h e  pe rcen tage  of t h e  av e rag e  annual
y i e l d .  Im por tan t  s ec o n d a ry  c h a r a c t e r s  l i k e  v ig o u r ,  g row th  h a b i t ,  

t h i c k n e s s  of v i rg i n  and renewed b a r k ,  s u s c e p t i b i l i t y  to  d i s e a s e s  and 
wind damage were  r e c o r d e d .  Growth v igou r  was r e c o r d e d  b y  measuring 

t h e  g i r t h  of t h e  t ru n k  a t  a h e ig h t  of 150 cm a bove  t h e  bud union.

T h ic k n e s s  of b a r k  was m easu red  w i th  a S c h l e i p e r s '  guage.  The d a ta  
were  su b je c te d  to s t a t i s t i c a l  a n a l y s i s .  La tex  p r o p e r t i e s  l i k e  magnesium 

content ,  mooney v i s c o s i t y  and p l a s t i c i t y  r e t e n t io n  in d e x  were  r e c o r d e d .  
Rubber  sam ples  were  a l so  compounded acco rd ing  to  ACSI formula t ion 
and  t e n s i l e  s t r e n g th  was d e te r m in e d .



Growth v igou r  du r ing  th e  im m atu r i ty  p e r io d  i s  given in Tab le  1

Table  1. Mean g i r t h  (cm) of RRII 200 s e r i e s  s e l e c t io n s .

Clone Paren tage 1977 1978 1979 1980 1981

RRII 201 T j i r  1 X  PB 25 27.88 37.71 48.18 57.31 64.47
RRII 202 PB 8 6  X  Mil 3/2 29.39 39.98 49.37 58.13 66.71
RRII 203 PB 8 6  X  Mil 3/2 30.37 44.15 53.45 59.76 67.38
RRII 204 PB 8 6  X  Mil 3/2 22.25 33.92 44.51 54.56 62.51
RRII 205 PB 8 6  X  BD 10 23.19 35.62 45.34 51.39 58.27
RRII 206 Mil 3/2 X  AVROS 255 24.24 36.77 45.92 51.33 59.36
RRII 207 Mil 3/2  X  AVROS 255 24.75 38.72 50.39 58.50 69.78
RRII 208 Mil 3/2 X  AVROS 255 21.71 33.45 43.72 50.14 58.06
RRII 209 Mil 3/2  X  BD 10 24.08 37.01 48.80 55.93 64.60
PR 107 P r im a ry  clone 24.16 36.49 46.05 51.81 57.79

GM 25.20 37.38 47.58 54.89 62.89
SE 2.74 3.03 2.91 2.90 2.57
CD 8.14 9.00 8.64 8.61 7.64

Signif icant d i f f e r e n c e  in v ig o u r  was noted fo r  t h e  c lone RRII 203.
Th is  clone a t t a in e d  t a p p a b l e  g i r t h  a t  t h e  6 th  y e a r  a f t e r  p lan t ing .  
RRII 207 a l so  a t t a in e d  t a p p a b l e  g i r t h  b y  t h i s  t im e .  Among t h e  se lec t ions  

RRII 203 and RRII 207 a r e  th e  most v igorous  c lones .

Mean annual y i e l d  of t h e  s e le c t io n s  and  con t ro l  fo r  t h e  f i r s t  

s i x  y e a r s  of t ap p in g  i s  g iven  in T ab le  2. Compared to  t h e  contro l  
PR 107 s ig n i f ic an t  d i f f e r e n c e  in y i e l d  was noted  among t h e  c lones .  
During t h e  s i x t h  y e a r  of t ap p in g  RRII 208 t o p p e d  t h e  l i s t  (86.77 g
t r e e   ̂ t a p ' M  fo l lowed by  RRII 202 (84.48 g) and  RRII 203 (79.86 g ) .  
Mean y i e l d  o v e r  s ix  y e a r s  of t a p p in g ,  pe rcen tage  of y i e l d  d e p re s s io n  
dur ing  d ro u g h t ,  g i r t h  increment  on t a p p in g ,  t h i c k n e s s  of v i rg in  and 
renewed b a r k  a r e  g iven  in Tab le  3.  RRII 208 and RRII 203 showed

- I



Table  2.  Mean y i e l d  (g t r e e   ̂ t a p  of RRII 200 s e r i e s  s e lec t ions .

Clone 1981 1982 1983 1984 1985 1986

RRII 201 29.61 35.90 43.75 68.59 67.77 71.70

RRII 202 25.41 36.31 47.71 68.43 67.83 84.48

RRII 203 29.73 39.09 48.57 67.30 66.27 79.86

RRII 204 28.86 36.32 41.89 64,42 64.59 78.17
RRII 205 24.62 32.62 39.28 43.96 47.45 56.13
RRII 206 23.61 32.48 49.51 76.16 72.57 72.02
RRII 207 21.76 32.34 42.15 62.57 55.35 55.91
RRII 208 35.19 38.91 46.73 66.37 68.76 86.77
RRII 209 28.18 38.56 46.71 68.43 58.25 70.26
PR 107 17.52 21.77 30.37 50.11 46.06 46.51

GM 26.45 34.43 43.67 63.63 61.49 70.18
SE 2.18 2.69 2.94 4.25 4.79 5.06
CD 6.47 7.99 8.73 12.62 14.23 15.03

Table  3. Yie ld  and  s eco n d a ry  c h a r a c t e r s  of th e  s e le c t io n s .

Clone G i r th  i n ­
c rement on 
t a p p in g  5 

y e a r s  ave rage

Yield (%) T h ick n e ss  T h ick n ess  Mean y i e l d  g 
d e p r e s s io n  of v i rg i n  of renewed  - 1 .  -1 

d u r ing  summer b a r k  b a r k
p e r io d  ^

RRII 201 4.56 40 9.46 8.08 52.89
RRII 202 4.05 41 9.62 8.60 55.03
RRII 203 3.67 40 9.15 8.03 55.14
RRII 204 4.30 41 9.54 8.16 52.38
RRII 205 4.28 34 10.38 8.43 40.68
RRII 206 5.00 35 9.52 8.48 54.39
RRII 207 5.12 29 9.34 9.17 45.01
RRII 208 4.22 40 9.74 8.61 57.12
RRII 209 4.77 33 9.31 8.01 51.73
PR 107 3.88 43 9.82 8.91 35.39



t h e  h i g h e s t  y i e l d  g iv ing 57.12 g and 55.14 g r e s p e c t i v e l y .  The le a s t  
y i e l d  d e p r e s s io n  d u r ing  summer was r e c o r d e d  in RRII 207 followed 
by  RRII 209, RRII 205 and RRII 206. The con tro l  clone PR 107 showed 
t h e  h i g h e s t  p e rcen tag e  of y i e l d  d e p r e s s i o n .  T he re  was no s ign if ican t  
d i f f e r e n c e s  among th e  c lones  w i th  r e g a r d  to  t h e  t h i c k n e s s  of v i rg in  
and renew ed  b a r k .

Secondary  c h a r a c t e r s  of t h e  clones  a r e  g iven  in T ab le  4. RRII 203 
showed m o d e ra te ly  h e a v y  and w e l l  d i s t r i b u t e d  b ra n c h e s  and m odera te ly  
dense  canopy ,  RRII 208 showed wel l  d i s t r i b u t e d  b r a n c h e s  having  l i g h t  
and open canopy .  RRII 209 showed h igh  inc idence  of wind damage. 
The inc idence  of wind damage was below av e rag e  fo r  t h e  clone RRII 208 
and no wind damage inc idence  was o b s e r v e d  fo r  PR 107. The r e s i s t a n c e  
of PR 107 to w ind  was  r e p o r t e d  e a r l i e r  ( J o s e p h  ^  , 1980).  Brown

b a s t  inc idence  was a v e r a g e  fo r  th e  c lones  and  ab se n t  in RRII 206, 
RRII 207 and PR 107, RRII 203 showed average  to le ran ce  to common 
d i s e a s e s  w h e rea s  t h e  young p la n t s  of RRII 208 were  s u s c e p t ib l e  to 
P h y t o p h t h o r a .

P r o p e r t i e s  of l a t e x ,  raw  r u b b e r  and  v u lcan iza te  of d i f f e r e n t

c lones  a r e  shown in T ab le  5. Magnesium (Mg) content  in t h e  l a t e x  is
an u n d e s i r a b l e  c h a r a c t e r  a f fec t ing  th e  c o l lo id a l  s t a b i l i t y .  RRII 205 

and RRII 207 showed l e a s t  Mg content  (0.009%) followed b y  RRII 208, 

PR 107, RRII 202 and RRII 203. RRII 204 showed t h e  h i g h e s t  Mg content 

(0.024%). Varia tion in mooney v i s c o s i t y  i s  not pronounced and the  
minimum va lue  ob ta in ed  i s  (61) fo r  RRII 205 and th e  maximum value  
(74) fo r  RRII 209. T h e re  i s  not much c lonal v a r i a t io n  w i th  r e g a rd

to p l a s t i c i t y  r e ten t ion  in d e x .  Clonal v a r i a t io n  i s  noted f o r  t e n s i l e
s t r e n g th  and th e  minimum t e n s i l e  s t r e n g th  was noted fo r  clone RRII 201 
(14 .40)  and t h e  maximum by  RRII 207 (16.50) (T ab le  5).

The r e s u l t s  p r e s e n t e d  above  in d ic a te  t h a t  t h e r e  was s ign if ican t
d i f f e r e n c e s  in v ig o u r  and  y i e l d  among t h e  c lones .  The h igh  vigour
of RRII 203 was a l r e a d y  r e p o r t e d  (S a rasw a th y  Amma e^  a l . , 1988).
Compared  to  t h e  c on t ro l  PR 107 a l l  t h e  RRII clones showed b e t t e r
y i e l d .  Clonal v a r i a t i o n  was a l so  o b s e r v e d  w i th  r e g a r d  to  o t h e r  secondary  
c h a r a c t e r s  l i k e  p r o p e r t i e s  of raw  r u b b e r  and v u lcan iza te s .  RRII 208
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Table  5.  P r o p e r t i e s  of raw  r u b b e r  and  v u lcan iza te  of d i f f e r e n t  clones

Clone Magnesium 
(% on TS)

Mooney v i s c o s i t y  
ML (1+4) a t  100°C

P l a s t i c i t y  Tensi le  s t r e n g th  
re ten t ion  in d e x  (N/mm^)

RRII 201 0.020 70 •M 14.4
RRII 202 0.015 71 84 14.9 .t
RRII 203 0.015 69 91 16.2
RRII 204 0.024 67 90 16.1
RRII 205 0.009 61 90 : 15.0
RRII 206 0.016 68 89 16.0
RRII 207 0.009 71 86 16.5
RRII 208 o . o n 73 86 15.3 .
RRII 209 0.017 74 87 15.6
PR 107 0.014 67 87 15.1

and RRII 203 showed av e rag e  Mg content and medium mooney v i s c o s i t y .
RRII 203 r e c o r d e d h ig h  p l a s t i c i t y  re ten t ion  index and above  ave rage
t e n s i l e  s t r e n g t h .

Among t h e  c lones  s t u d i e d  RRIl 203 and  RRII 208 a r e  t h e  p romis ing  
h igh  y i e l d e r s  from th e  p rogen ies  of 1956 b re e d in g  programme.  RRII 203 

i s  no ted  f o r  i t s  h igh  v ig o u r .  Even though th e  coagulum of t h i s  clone 

ha s  a t endency  fo r  b l a c k  d i s c o l o r a t i o n ,  r u b b e r  p r o p e r t i e s  a r e  not 
a f f e c t e d .
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