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ABSTRACT

Rubber (Hevea brasiliensis Willd. ex. Adr. de Juss. Muetl. Arg.) is a perennial outbreeding species in 
which polycross breeding is effected by means of isolated seed gardens. Prepotent clones for use as seed garden 
components were identified by half stb progeny analysis of 11 clones recommended for planting in India.

The two year old progenies showed significant variation for test tap yield, girth and bark thickness. 
Superior progenies were identified by a performance index based on yield, girth, bark thickness and number of 
latex vessel rows. Assigning index scores for the same traits, the recovery of superior seedlings within each 
progeny was worked out. The recovery of elite seedlings for cloning and further evaluaHon was also determined. 
O f the eleven clones evaluated, five clones viz., PB 255, R R II203, R R II105, PB 260 and GT-1 were identified as 
likely prepotents with a high performance index and a high recovery of superior and elite seedlings in their 
I 'V-

IN T R O D U C T IO N

R ubber {Hevea brasiliensis W illd. ex. Adr. de 
Ju ss  M uell. A rg.), a peren n ial ou t b reed in g  sp ecies 
exh ib its h ighly  v ariab le  perform ance, as w ould  b e  
e x p e c te d ,  w h e n  p r o p a g a te d  th r o u g h  s e e d . 
V e g e ta t iv e  p r o p a g a t io n  h a s  c o n tr ib u te d  
im m e n s e ly  to  th e  r e a liz a t io n  o f  h ig h  y ie ld s  
re su ltin g  fro m  fix a tio n  o f  d e s ira b le  tra its  and  
u niform ity  in the p lan tin g  m aterial. H ow ever, in' 
areas subject to the vagaries o f clim ate and exposed 
to  b io tic  and a b io tic  s tre sse s , h e te ro g e n e ity  o f 
p lan tation s raised  from  seed s en su res stability  of 
y ield  over seasons and  o v er years w hen  com pared 
to  clonal p lan tation s (M y d in , 1990; Birari et. a l ,  
1 998 ; Sasiku m ar el a l ,  2001 ; C h an d rash ekar et a}..

Plantations raised from  seed s have also been  
] »rted to  p e rfo rm  b e tte r  th an  c lo n e s  in  th e 
traditional ru bber g ro w in g  region o f Sou th  India 
(K rishnanku tty  an d  Sreen ivasan , 1984).

Polyclonal seed s produced  in  specially  laid 
o u t isolated seed  g ard en s are  recom m ended  for 
p la n tin g  in  s t r e s s  p ro n e  an d  m a rg in a l la n d s  
(Sarasw athyam m a et. a l ,  2000  a). Su ch  m ultiparent 
first gen eration  sy n th etic  varieties o f  ru bber have 
b ee n  econom ically  su ccessfu l for d ecad es and are 
recom m ended in  categ ory  I, for w ide scale planting 
in  M alaysia. (S im m ond s, 1986) T im ber yield  from  
su ch  trees is u su a lly  h ig h  b y  w ay  o f  th e ir h ig h  
v ig o u r  an d  g ir th in g  (S a ra sw a th y a m m a  et. a l ,  
2000  b).

In an effort to  estab lish  new er seed  gardens 
for prod ucing  good  q u a lity  p olyclonal seeds, the

R ubber Research Institu te o f  Ind ia has conducted  
st-udies to  id e n tify  se e d  g a rd e n  co m p o n e n ts  
(M y d in , 1 9 9 2 ) . P r o g e n y  a n a ly s is  o f  so m e  
prom ising clones has facilitated  th e identification  
o f p rep oten t p aren ts w h ic h  h a v e  b e e n  u sed  to 
la y  o u t n e w  p o ly c lo n a l  s e e d  g a rd e n s  
(Sarasw athyam m a and Panikkar, 1989; M ydin  et. 
a]., 1990 ,1996). Prepotent p arents can  also  provide 
a su perior base p op u lation  o f  seed lin g  progeny 
from  w hich elite in d iv id u als can b e  selected  and 
developed into prim ary clon es. T h e  p resen t study 
is a continuation o f  the efforts to identify prepotent 
parents am ong con tem p orary  clones from  India, 
In d o n esia , M alay sia  an d  C h in a . T h e  ju v e n ile  
perform ance o f their h a lf sib  prog enies is analyzed 
and reported.

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

Fou r Indian clones, fou r M alay sian  clones, 
tw o In d o n esian  c lo n es  an d  o n e  C h in e se  clon e 
(Table 1) w ere taken up for study. O p en  pollinated  
seeds w ere collected and bu lk ed  from  all replicates 
o f field trials in  w hich th ese clon es w ere planted  
in  a s ta tis t ic a l lay  o u t , th u s  o b ta in in g  a c lo se  
approxim ation o f polycross seeds. T h e germ inated 
seeds w ere planted in a n u rsery  in  R andom ised  
B lock  D esign  w ith  th ree re p lica tio n s an d  15-20 
p lants per plot.

T h e  seed lings w ere test tapped at the age 
o f  tw o years by  the m od ified  H am m ak er M orris 
M ann m ethod follow ing a 1/ 2S  d/ 3 sy stem , at a 
height o f 15cm  from  the p lan t b ase . Latex from  15 
consecu tive tappings w as allow ed  to  accu m u late



in  the co lle ctio n  cu p , fo llow in g  w h ich  cu p  lum ps 
w ere ov en  dried  and w eighed to record yield. Bark 
sam p les  w ere  co llected  a t th e tim e o f test tapping, 
from  th e s id e  op p osite  to  the tap p in g  p an el, at the 
h eig h t o f tap ping . Bark th ick n ess and n u m ber of 
la te x  v e s s e l ro w s w e re  re co rd e d  fro m  ra d ia l 
lo n g itu d in a l  s e c tio n s  o f  th e  b a rk  e m p lo y in g  
sta n d a rd  p ro ced u res . S e e d lin g  g ir th  w a s also  
record ed  a t th e tapping h eigh t. P lan t heigh t and 
n u m ber o f  le a f flu shes w ere recorded as m easures 
o f  v eg eta tiv e  grow th.

V ariability  am ong the half-sib  progenies for 
test tap y ield , g irth , bark  thickness, n u m ber o f  latex 
v e s s e l ro w s , p la n t h e ig h t an d  n u m b e r o f  le a f 
flu sh es w as stu d ied  b y  th e analysis o f variance. 
P erfo rm an ce indices o f p ro g en ies (M yd in  et. al., 
1990) w ere  com p u ted  as follow s on  th e basis of 
th e ir  test tap  yield  (X ,), g irth  (X j), b ark  th ickness 
(X j) and n u m b er o f  latex  v essel row s (X^):

P erfo rm an ce Ind ex = w ,x , +  w^Xj + w^x, + w^x ,̂ 
w here,
x,....x^ are th e  prog en y  m eans for the traits X ,.... X̂  
and

W j w^ = 1 /o^ e , .... 1 /o^e,.... 1 /d^e^ w h ere  a^e, 
o^e^
d en ote th e environm ental varian ce for each  trait.

T h e recovery  o f su p erior seed lin g s w ith in  
each  p rog en y  as a m easu re o f  p re p o te n cy  w as 
d e te rm in e d  b y  an  in d e x  s c o re  m e th o d . F o r  
assig n ing  index scores o f  1 to 3  for th e fou r traits 
viz. test tap yield, girth, bark  thickness and  nu m ber 
o f  la tex  v esse l ro w s, th e c r ite r io n  ad o p te d  for 
d eterm in in g  class in tervals w as m ean  ±  2 S E  (Table 
2). Seed lings w ith  a total score o f 8  and above w ere 
deem ed  superior. T h e seed lings w ere a lso  ranked  
for th e fou r traits and  the rank  su m s w ere  u tilized  
for id en tify in g  e lite  seed lings i.e., th e b es t 25 per 
cen t o f  the p op u lation . T he p ro p o rtio n  o f  e lites  
seed lin g s in  each  progeny w as then  d eterm in ed .

R E S U L T S  A N D  D IS C U S S IO N

A m o n g  th e  11 c lo n e s  w h o s e  h a l f  s ib  
p ro g en y  evalu ated , R R II 105, P B  260 , G T-1 and 
R R IM  600  w ere p roven  su p erior c lo n es inclu d ed  
in  categ ory  I o f the p lanting  recom m en d ation s for

T a b le  1. C lo n e s  stu d ied  fo r  p rep o ten cy

C lo n e P aren tage C ou n try  o f  o rig in

R R II 105 T jir  - 1  x  GI-1 India

R R II 203 P B 8 6 x M i l3 / 2 India

R R II 208 M il 3 / 2 x A V R O S 2 5 5 India

R R II 308 GI-1 x P B  6/50 India

GT-1 P rim ary  clone Indonesia

PR  255 T jir  1 x  PR 107 Indonesia

R R IM  600 T jir  1 X PB 86 M alaysia

PB 255 P B 5 / 5 1 x P B  32/36 M alaysia

PB 260 P B 5 / 5 1 x P B  49 M alaysia

P B  280 P rim ary clone M alaysia

SC A TC  88-13 R R IM  6 0 0 x P i l B 8 4 C hina

T a b le  2. In d e x  score ta b le  sh o w in g  c la ss  in terv a ls  fo r  d e term in in g  recovery  o f su p erio r se e d lin g s

T rait S core  1 S co re  2 S co re  3

Test tap  y ield  (g/ p lant/ 15 taps) < 4 .7 1 4 .7 1 -5 .9 3 > 5 .9 3

G irth  (cm ) <13.23 1 3 .2 3 -1 4 .1 3 > 14.13

B ark  th ick ness (m m ) < 2 .7 7 2 .77  - 2.93 > 2 .9 3

N o. o f  la tex  vessel row s < 3 .9 5 3 .9 5 -4 .3 5 > 4 .3 5



w id e  scale  p lanting in  Ind ia. (R u bber Board, 2002) 
D e sira b le  seco n d ary  ch a ra cte rs  o f  th ese  clon es 
w ere a lso  w ell d ocu m en ted . T he rest o f  the clones 
com e u nder categories II and III depending on their 
p e rfo rm a n ce  in v a rio u s  stag es o f  ev alu ation  in 
In d ia  an d  in  t h e ir  c o u n tr y  o f  o r ig in  
(Sarasw athyam m a et. a]., 2 000  a). O f these, clones 
P B  255  and PB 2 80  w ere  reported  to b e  th e h ighest 
y ield ers w ith good v ig o u r in large scale trials Gohn 
et. a!., 2002). It is, th erefo re , only  appropriate that 
a ttem p ts b e  m ad e to  id en tify  prepotents am ong 
th e s e  c lo n e s  a n d  u t i l iz e  th e m  e f fe c t iv e ly  in  
p o ly cross and h y b rid ization  program m es.

T h e  concep t o f  p rep otency  em bodies the 
c o h e r e n c e  o f  g e n e  c o m b in a tio n s  an d  e n b lo c  
tra n sm iss io n  o f  g e n e s  fro m  p a re n t to  p ro g en y  
irresp ectiv e  o f  th e g en o ty p e o f th e other parent 
(H arlan d , 1957). T h is  fu nctional h om ozygosity  
th u s exhibited  b y  p rep o ten t in d iv id u als ensures 
s u p e r io r  p ro g en y  p e r fo rm a n c e  w ith  d esira b le  
featu res o f  the parent.

T h e  results o f  h a lf sib  progeny  evaluation 
o f  th e  11 p r o m is in g  H evea  c lo n e s  re v e a le d  
sign ifican t variation  am on g  progenies w ith  respect 
to  test tap y ield , g irth  an d  b ark  th ickness. ■ N o  
sig n ifican t variation  w a s evid ent for p lant height, 
n u m b er o f leaf flu sh es and  nu m ber o f latex vessel 
row s.

Ju v en ile  y ie ld  o n  test tap p ing  ranged from  
2.15-7 .61g/ p lant/ 15 tap s w ith  the progeny o f R R II 

3̂ show ing  the b est m ean  p erform an ce ^ a b le  3). 
Vjirth ranged from  7 .7 5  -1 5 .4 7  cm  w ith  progeny o f 
PB  260 show ing  th e h ig h est vigour. T h e  progeny 
o f  R R II 208  proved to  b e  in ferior for both  yield and 
g irth . Bark  th ick n ess ran g ed  from  2.25-3.14 m m  
and  the m ean n u m b er o f  latex vessel row s ranged 
fro m  3 .0 2  to  4 .6 1  a m o n g  p ro g e n ie s  (T able 4). 
Progeny  o f PB 255 and R R II 203 show ed good bark  
th ick n ess and h ig h  n u m b er o f  la tex  vessel row s.

H eritab ility  an d  co rre la tio n  estim ates o f 
ju v e n ile  tra its  lik e  te s t  tap  y ie ld , g ir th , b a rk  
th ick n ess and n u m b er o f  latex vessel row s indicate 
prom ise for using them  as selection  indices (M ydin 
et. al., 1996). Se lectio n  for m u ltip le traits rather 
th an  yield  per se  is su g g ested . T h e  perform ance 
in d ex  w herein  the en v iron m en tal varian ce is used 
to  determ ine the w eigh ted  m eans enables selection 
o f  th o se  p ro g e n ie s  w h ic h  sh o w  a h ig h  m ean  
p erform an ce for th e re lativ ely  stab le  traits. T he

reco v ery  o f  su p e rio r  se e d lin g s  w as ta k e n  as a 
m easure o f  p rep otency  fo llo w in g  G eorg e el. a l ,  
(1984) and  Shy lara j and G o p aku m ar (1987).

T h e  perform ance in d ices (Table 5) o f  th e 11 
progenies ranged from  43 .86  (RRII 208) to  62.33 
(PB 255) w ith  a m ean  o f 53 .51 . S ix  p rog en ies w ith  
indices ran g in g  from  54 .05  to  62 .33  could  b e  rated 
superior. T hese include progenies o f clones P B  255, 
RRII 203, G T-1, R R IM  600, P B  250  and R R II 105 in 
the order o f  superiority. T h e  recovery  o f  su p erior 
seed lings am o n g  the variou s prog enies w as 45.64 
per cent w ith  individual p rog en y  valu es ranging  
from  28 .57  -  63 .27  p er cen t. P rogenies o f c lo n es PB 
255, PB 260, R R II 105, R R II 203  and GT-1 show ed 
m o re  th a n  4 5  p e r  c e n t  r e c o v e r y  o f  s u p e r io r  
seedlings. These five clones w hich exhibited a high 
perform ance ind ex cou pled  w ith  a h ig h  recovery  
o f su p erior seed lin gs in  th e ir  progenies (F igu re 1) 
could  b e  considered  as likely  prepotents. O f these, 
c lo n e s  R R II  105  an d  G T -1  h a v e  e a r l ie r  b e e n  
reported to  p rod u ce su p erior progeny u n d er open 
pollination  (Sarasw athyam m a and Panikkar, 1989; 
M ydin  et. a l ,  1996). T h e  n ew er clones, P B  255, PB 
260  and R R II 203  w h ich  are  h ig h  y ie ld ers  w ith  
su perior second ary  attribu tes com p rise p rom isin g  
candidates for polycross b reed in g  a longw ith  other

T ab le  3. P erfo rm an ce o f  p ro g en ies  fo r  ju v e n ile  
y ie ld  and  g irth

Progeny T est tap y ie ld  
(g/plant/15 laps)

G ir th  (cm )

R RII 105 3.63 13 .37

R RII 203 7.61 14.25

RRII 208 2.15 7.75

R R II 308 3 .87 11.78

GT-1 5.48 14.10

PR  255 4 .88 13.03

R RIM  600 3 .77 12.96

PB 255 7.29 14.66

PB 260 5 .4 7 15 .47

PB 280 3.11 11.80

SC A TC  88-13 4 .37 11.70

G en e ra l m ean 4.70 12.81

V .R . (P<0.05) 2 .4 7 * 2 .9 0 *

C .D . (0.05) 3.20 3 .66



p rep o ten t p arents. H ow ever, clon e G T  1 being 
m ale sterile (Sarasw athyam m a and Panikkar, 1989) 
w ill n o t p rod uce reciprocals w h en  inclu ded  in a 
p o ly cross program m e.

P rep o ten t parent c lo n es, b y  w ay  o f their 
h ig h  G C A  a re  b e s t  u s e d  a c o m p o n e n ts  in 
p o ly c lo n a l se e d  g a rd en s  fo r  p ro d u c in g  good  
q u a lity  p o ly cro ss  seed s. T h e  o p e n  p o llin ated  
p rog en y  o f su ch  clones also co m p rise  a superior 
b ase  p op u lation  for selection  an d  clon in g  o f  the

best ind ividuals as is the practice in  Hevea b reed in g  
p roced u res {S im m o n d s, 1989 ; T an , 1 9 9 8 ). T h is  
could su p p lem ent the ortet se lection  p rog ram m es, 
as a m eans o f  evo lv in g  p rim ary  clones.

Th e percentage o f elite  seed lin gs a m o n g  the
11 progenies (Table 5 ) ranged  from  0  ( R R II208) to 
42.11 (R R II 203) w ith  a m ean  o f 22 .38 . T h e  five 
clones id en tified  as lik e ly  p rep o ten ts  p ro d u ced  
elite seed lin g s in the range o f  23.21 to  42.11 per 
cent w ith in  their progenies. T h e p resen t resu lts
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Fig . 1. Id e n tifica tio n  o f l ik e ly  p rep o ten ts 

T a b le  4. P erform an ce o f  ju v e n ile  p ro g en ies for v eg etativ e an d  stru ctu ra l a ttrib u tes

P rogeny P la n t h e ig h t 
(m )

L eaf flu sh es 
(no.)

B a rk  th ick n e ss  
(m m )

L .V .R . (no.)

R R II 105 3.36 8.72 2.73 4 .19
R R II 203 3.97 9.97 3.09 4.61
R RII 208 2.85 7.53 2.35 3 .02
R RII 308 3.54 9.26 2.51 3.51
G T l 3.90 11.30 3.00 4 .09
PR  255 3.74 11.85 2.74 3 .40
R R IM  600 3.75 9.46 2.83 3 .79
P B 2 5 5 4.35 11.42 3.14 4 .6 0
PB 260 3.93 12.23 2.73 3.91
PB 280 3 .46 8.92 2.75 3 .82
SC A TC  88-13 3.34 9.11 2.25 3.63
G e n e ra l M ean 3.65 9,98 2.74 3 .87
V.R . (P <  0.05) 0.68 (N S) 2.01 (N S) 3 .63  ** 1 .8 6  (N S)
C .D . (0.0S) - - 0.45 -



P rog en y P erfo rm an ce
in d ex

S u p erio r 
see d lin g s  (%)

E lite  S e e d lin g s  (%)

R R II 105 54.05 56.00 32.00

RRII 203 61.65 55.26 42.11

RRn 208 43.86 28.57 0

RRII 308 48.83 38.89 11.11

GT-1 58.34 45.66 23.21

PR  255 52.40 40.63 21.88

R R IM  600 54.37 43.33 10.00

PB 255 62.33 63.27 34.69

PB 260 54.31 56.25 32.81

PB 280 52.86 34.21 18.42

SC A TC  88-13 45.56 40.00 20.00

M ean 53.51 45.64 22.38

thus revealed that prepotent parents also produced 
a high  p rop ortion  o f  seed lings, w h ich  fall am ong 
th e b est 25  p e r  cen t o f  th e popu lation , w ith  respect 
to  ju v en ile  selection  param eters. Therefore, clones 
lik e  R R I I 105, PB 255, R R I I203 and PB 260 could  
b e  utilized as polyclonal seed  gard en  com ponents. 
C lo n e G T  1 a longw ith  the prepotents identified  
fro m  th e  p re se n t s tu d y  c o u ld  b e  u tiliz e d  for 
g enerating  a su p erior b ase  p op u lation  o f seed ling  
progeny to ev o lv e p rim ary  clones.
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