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A b s tra c t

The predominant outbreeding nature of Hevea b r a s i l i e n s i s  o f fe rs  

scope fo r  th e  id e n t i f ica t io n  and ut i l i sa t io n  of prepo tents .  Seedling

progeny a n a ly s i s  of  twenty c lo nes  was conducted in an at tempt to 

ident i fy  l i k e l y  p re p o te n ts .  P o ly c r o s s  progeny of the  clones were planted 

in* a randomized b lo c k  design with four r e p l i c a t i o n s .  Vegetative  growth 

and ju veni le  y i e l d  were a s s e s s e d  at th e  age of 1 2  months.

' i'here was c o n s id e ra b le  v ar ia t ion  among progenies for  f o l i a r  t r a i t s  

and ju veni le  y i e l d .  However,  genotypic  d i f f e r e n c e s  fo r  plant height 

and g i r th  were not e x p r e s s e d  at  t h i s  s tage .  Vegetative t r a i t s  showed

p o s i t i v e  a sso c ia t ion  with ju veni le  y ie ld  as evidenced by corre la t io n  

e s t im a te s .  L ik e ly  prepotents  were id e n t i f ied  on the  b a s i s  of  a p e r ­

formance i n d e x .

Introduction

Prepotency i s  th e  ca p a c i ty  of a parent  to im p ress  c h a r a c t e r i s t i c s  

on i t s  o f fsp r ing  so that  they  re sem ble  th a t  parent  and each  o th e r  

more c l o s e l y  than usual ( A l l a r d ,  1 9 6 0 ) .  As e x p r e s s e d  by  Harland (1957) 

fo r  coconut,  a prepotent palm is  one where th e  gene combinations tend 

to co h e re  but do not recombine result ing  in th e  'enbloc*  transmission

of parenta l  c h a r a c t e r s  to th e  progeny even under random mating leading 

to some s o r t  of funct ional  homozygosity.  The  concept of prepotency 

has  been f u r t h e r  e luc idated  with inv est igat ions  on s e v e r a l  c r o s s
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poll inated  perennia l  s p e c ie s  l i k e  coconut,  arecanut and cashew.  

Ident i f ica t io n  of prepotent palms and t h e i r  u t i l iza t io n  have become 

e s t a b l i s h e d  as th e  most v i a b l e  means of ensuring a regular  supply  

of e l i t e  planting m ater ia l  in coconut.

Rubber  i s  another  c r o s s  po l l inated  perennia l  t r e e  cro p  in which 

a lso  the  id e n t i f i c a t io n  of prepotent clones assumes much s ig n i f ic a n ce .  

Though s c a t t e r e d  r e p o r t s  on genera l  combining a b i l i t y  (GCA) es t im ates  

from d i a l l e l  matings (Tan and Subramaniam, 1976) and vigour  of seedling 

progeny ( A l i k a ,  1980;  Saraswathyamma ^  a l . , 1984;  Markose,  1984)

are  a v a i l a b l e ,  no study conducted to date  has ind ica ted  th e  scope  

of e x p lo i ta t io n  of prepotency in r u b b e r .  An at tempt was th e r e fo r e

made to evaluate  cer ta in  c lones  fo r  prepotency  through morphological  

t r a i t s  and l a t e x  y ie ld  at th e  ju v e n i le  p h a se .

M a te r ia ls  and Methods

Twenty promising c lo nes  of  r u b b e r  were s e le c te d  on th e  b a s is

of t h e i r  e a r l y  y i e l d s  from a smal l  s c a le  evaluation of  51 c lo nes .  Open 

poll inated seedl ing  progenies  of th e s e  c lones were r a i s e d  in a randomized 

b lo ck  design with four r e p l i c a t i o n s  at  th e  RRII,  Kottayam. The progeny 

of the male s t e r i l e  clone Ch 2 was used as the  co ntro l .  A plot s ize  

of 2 1  p lants  p e r  progeny and a spacing of 60 x  60 cm were adopted.  

Following a s t r a t i f i e d  sampling p ro cedu re ,  15 p lan ts  p e r  p lo t  were 

s e le c te d  fo r  o b s e r v a t i o n s .

F i v e  morphological  t r a i t s  (p lan t  h e ig h t ,  g i r t h  at 10 cm from 

ground l e v e l ,  to ta l  number of  l e a f  f lu s h e s  produced in 1 2  months,  

number of f lu s h e s  re ta in e d  at th e  1 2 th month and number of l e a v e s  

p e r  p lant)  and ju v e n i le  y ie ld  of r u b b e r  at  th e  1 2 th  month were studied 

fo r  v a r i a b i l i t y  within and among the  20 progenies .  Ju v e n i le  y ie ld  was 

determined by the  t e s t  inc is ion  method (Annamma et  a l . ,  198 9 ) .  C o rre ­

la t io n s  among ju v e n i le  t r a i t s  were a lso  worked out.

A performance  index f o r  each of th e  20 progenies  was computed

based on v eg e ta t iv e  vigour and ju v e n i le  y i e l d .  Considering th e  v a r i a b l e s

plant he ight  g i r th  (X 2 )t  number of le a f  whorls  re ta ined at  the

1 2 th month (X^)* number of l e a v e s  (X^) and ju v e n i le  r u b b e r  y ie ld  (X ^) :



Wher e ,  Wj,  W2 , W^, VV̂  and ^  --------- 2
1  , 1  , 1___, 1  and

0- 2 “

oV
denote weights a t tached  to the  t r a i t s  X^, X^, X^, and Xg r e s p e c t i v e l y  

and p ro vid e  information on each  t r a i t ,  x^ ,  x^i x^,  x^ and x^ stand 

fo r  the  mean values of th e  t r a i t s  X^, ^ 2 * X^, X^ and r e s p e c t i v e l y .

The progenies  were then ranked on th e  b a s i s  of  t h e i r  performance 

i n d i c e s .

R esu lts  and d iscu ss io n

P o l y c r o s s e s  from s p e c i a l l y  designed seed gardens have not been 

e x p lo i t e d  to any s ig n if icant  extent  in r u b b e r .  They o f fe r  an a t t r a c t i v e  

means of u t i l iz ing  advanced c lo nes .  The c h o ic e  of parents  should be 

b ased on GCA es t im ate s  (Simmonds,  1 9 8 9 ) .  P rep o ten cy ,  being comparable  

to GCA (Liyanage» 1972) p r o v id e s  th e  Hevea b r e e d e r  with a s im pler  

method of a sse ss in g  th e  a b i l i t y  of each  clone to  produce su per ior  seed­

ling progeny under open pol l inat ion .  E a r ly  r e s u l t s  from the  present 

invest igat ion  gave ind ica t ions  of l i k e l y  prepotents  among the  2 0  clones 

s tudied .

The  mean va lues  fo r  plant h e ig h t ,  g i r t h ,  number of le a f  f lu sh e s  

produced,  number of f lu s h e s  re ta in e d ,  number of l e a v e s  and ju veni le  

y i e l d  of r u b b e r  in r e s p e c t  of  th e  20 progenies  a r e  presen ted  in T ab le  1 . ,  

Analysis  of  v ar ian ce  re v e a led  the  progenies to be uniform with r e s p e c t  

to plant h e ig h t ,  t h e r e  being l i t t l e  v ar ia t ion  both  within and among 

th e  pro genies .  The same trend was r e f l e c t e d  fo r  g i r th  at  the  12th month, 

conforming to an e a r l i e r  re p o r t  based on 1 0  months'  growth of clonal 
se ed l in g s  (M arkose ,  1 9 8 4 ) .  T h is  in d ica te s  that the  age of 12 months 

i s  l i k e l y  to be  too e a r ly  for  e x p re s s io n  of genotypic d i f fe re n c e s  among 

progenies  fo r  he ight  and g i r t h .  Contrary  to t h i s ,  s ignif icant  v a r i a b i l i t y
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within and among progenies  was o b s e rv e d  f o r  the  th r e e  f o l i a r  t r a i t s  

s tu d ied .  S ignif icant  d i f f e r e n c e s  between progenies  were a l s o  o b s e rv e d  

fo r  ju v e n i le  y ie l d  of r u b b e r .

Soedling morphology i s  v ery  important in th e  improvement of

perennia l  c ro p s  and seedl ing vigour in d ic a te s  th e  vigour of clones 

a f t e r  budding (H a s k e l l ,  196 1 ) .  Good immature vigour i s  one of the

most important a t t r i b u t e s  a s s o c ia te d  with y ie l d  potent ia l  I n  r u b b e r  

(Tan, 1987) and i s  one of  th e  e a r l y  se lec t ion  c r i t e r i a  in. Hevea b r e e d -  

ing programmes. T e s t  in c is io n  of one y ea r  o l d '  seedl ings  was found 

to be  e q u a l ly  e f f e c t i v e  as  th e  conventional t e s t  tapping of • seedl ings  

at the  age of  two y e a r s  f o r  e a r ly  detect ion  of su per ior  genotypes

(Annamma et  ̂ , 1 9 8 9 ) .  In the  presen t  s tu d y ,  progeny |Of clone AVT 73 

gave th e  h ig h e s t  mean d ry  r u b b e r  y ie ld  of 128 • mgjjjOn t e s t  incis ion 

( T a b le  1 ) .  T h r e e  pro g en ies ,  AVT 73 ,  RRIl  10& and PB 8 6  were super ior  

to th e  control  in term s of ju v e n i le  r u b b e r  y i e l d .  Two progenies ,

PB 215 and Ch 32 were s u p e r io r  fo r  the  number of l e a v e s .

Figure  1 d e p ic t s  th e  y ie l d  performance of nine progenies  which

e x h i b i t e d  d ry  r u b b e r  y i e l d s  g r e a t e r  than th e  general  mean of th e  1 2 0 0  

seedl ing s  belonging to 20 progenies  along with th a t  of  Ch 2 ( c o n t r o l ) .  

Clone AVT 73 produced progeny with the  h ig h e s t  mean ju v e n i le  y ie l d  

coupled with the  h ig h e s t  proportion (45%) of p lants  with y i e l d s  above 

th e  progeny mean. The progeny d e r iv e d  from 'c lone RRII 105 a lso  

gave a mean y i e l d  com parable  to t h a t  of AVT 73 ,  but only 37% of  th e  

p lan ts  were high y i e l d e r s .  Progenies d e r iv e d  from clones  PB 28/83,

PB 215 and PB 252 a l so  gave reasonably  high mean y i e l d s  with more

than 40% of th e  p lants  being high y i e l d e r s  compared to th e  r e s p e c t i v e  

progeny means. ^

C o rre la t io n s  among plant h e ig h t ,  g i r t h ,  number of l e a f  f lu shes  

produced,  number of  f lu s h e s  re ta in e d ,  number of l e a v e s  and y ie ld  

on t e s t  in c is io n  a r e  p re sen te d  in T a b le  2 .  Highly s ign if icant  p o s i t iv e  

c o r r e la t io n s  were o b s e r v e d  among a l l  the  t r a i t s  e x c e p t  in two ca s e s .  

Between th e  number of f lu sh e s  re ta ined and y i e l d ,  the  c o rre la t io n
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Table  2 .  C orre la t ion s  among ju v e n i le  t r a i t s  and y i e l d .

Plant
height

Girth Flu shes
produced

F lu sh es
reta ined

Number of 
le av e s

Girth 0 . 8 1 0 2 * *

F lu sh es produced 0 . 4 5 2 5 * * 0 . 3 8 0 4 * *

F lu sh e s re ta ined 0 . 5 1 2 9 * * 0 . 4 8 3 3 * * 0 . 6 0 6 4 * *

Number of le a v e s 0 .6 3 7 4 * * 0 .4761+* 0 .3 2 3 4 * * 0 .5 8 3 6 * *

Ju v e n i le y ie ld 0 . 5 5 6 2 * * 0 . 6 2 8 9 * * 0 .0913 0 .2 6 4 1 * 0 . 4 6 6 1 * *

* S ig nif icant at  0 . 0 5  l e v e l .  

* *  S ignif icant  at  0 .01  l e v e l .

was s ign i f ican t  only a t  5% l e v e l  and was com parat ively  lower

( r  = 0 .2 6 4 1 )  and in the  case  of th e  number of f lu sh e s  produced and 

y i e l d ,  th e  asso c ia t ion  was not at a l l  s ig n i f i c a n t .  The  magnitude of 

co rre la t io n  es t im ate s  r e v e a le d  th a t  g i r th  co ntr ibutes  most towards 

ju v e n i le  y i e l d  ( r  = 0 .6 2 8 9 )  followed by plant he ight  ( r  = 0 . 5 5 6 2 ) ,

number of l e a v e s  ( r  = 0 .4 4 6 1 )  and the  number of f lu sh e s  reta ined 

( r  = 0 . 2 6 4 1 ) .  P o s i t iv e  c o rre la t io n s  of plant he ight  and g i r th  with

ju v e n i le  y ie l d  of seedl ing s  have p re v io u s ly  been re p or ted  ( L i c y  and 

Premakumari ,  1988;  Annamma ^  a l . ,  198 9 ) .  The r e s u l t s  imply that

h e ig h t ,  g i r t h ,  number of f lu sh e s  and number of l e a v e s  contribute

to ju v e n i le  v eg e ta t iv e  vigour which in turn determine th e  y ie l d  

potent ia l .

The morphological  t r a i t s  and ju v e n i le  y ie ld  were u t i l i se d  simul­

taneously  to determine th e  r e l a t i v e  merit  of progenies  by estimating 

t h e i r  performance i n d i c e s .  As e s t a b l i s h e d  by  Liyanage ( 1 9 6 7 ) ,  p r e ­

potent coconut palms combined high y ie ld  and su p e r io r i ty  of progeny 

c h a r a c t e r i s t i c s .  The open pol l inated  progeny of such palms were con­
s i s t e n t l y  high y ie ld ing  with low co e f f ic ie n t  of v a r ia t io n .  The



performance  in d e x  computed in th e  presen t  study ( T a b le  3) ta k e s  

into account the  performance  of each progeny along with t h e i r  var ia t io n  

fo r  the  t r a i t .  In term s of the  performance  in d e x ,  f i f t e e n  progenies

T a b le  3 .  Progenies ranked on th e  b a s i s  of performance in d ic e s .

Ranks Clones Performances  Index

1 AVT 73 321

2 RRII 105 292

3 PB 8 6 245

4 PB 28/83 237

5 PB 215 235

6 Ch 32 234

7 PB 242 229

8 BD 5 227

9 PB 252 2 2 0

1 0 PB 217 2 1 0

1 1 Ch 26 206

1 2 PB 230 2 0 1

13 Ch 153 195j
14 LCB 1320 187

15 PB 206 180

16 Ch 2 (contro l ) 179

17 PB 235 174

18 PB 5/51 167

19 Cl 1 164

2 0 PB 5/76 148

were  s u p e r io r  to th e  progeny of th e  control  (Ch 2 ) .  Of t h e s e ,  tw elve  

progenies  e x h i b i t e d  performance in d ic e s  g r e a t e r  than 2 0 0  and could 

be co n s id e re d  as l i k e l y  p re p o te n ts .  Progenies  d e r iv e d  from clones 

AVT 73 and RRI 105 w ith  performance  in d ic e s  321 and 292 r e s p e c t i v e l y



stand up as b e t t e r  p e r fo rm e rs .  In terms of ju v e n i le  y ie l d  and gir th

a lso  th e s e  two progenies  were su p e r io r .

The  p re se n t  r e s u l t s  im ply scope fo r  id e n t i f ica t io n  of  prepotents  

among Hevea c lo n e s .  Clones AVT 73 and RRII 105 d e s e r v e  sp e c ia l  

mention fo r  high ju v e n i le  vigour and y ie l d  in t h e i r  seedl ing progeny.  

The  s tu d y ,  however ,  has to be continued f o r , obtaining confirmatory 

r e s u l t s .
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