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A B ST R A C T
T he  w ild  ge rm p la sm , is  a rich so u rc e  of m any  potential g e n e s  resistant to v a r io u s  b iotic  

and  ab iotic  s t re s se s .T h e  p resen t s tu d y  evaluated a se t o f w ild  ge n o typ e s  in a  fie ld eva luation  
trial.The objectives of the s tu d y  were a s se s sm e n t  of the nature and  extent of variability present 
In the w ild ge rm p la sm , e stim ation  of genetic  param eters like heritability and genetic  ad vance  
and  a s s e s s m e n t  of the y ie ld ing  trend in the early p rem ature  phase . A  sim p le  lattice d e s ig n  
w ith 4 rep lica t ion s and  4 p lan ts per p lot w a s  u sed . T h e  fie ld perform ance  of the  g e n o ty p e s  
w a s  com p ared  with the p op u la r  W ickh am  clone  R R I1 105. F o r  the m o rph o lo g ica l characters, 
the  w ild  ge n o ty p e s  w ere  in genera l m ore  v ig o ro u s  than  the  contro l in te rm s of a h igh e r  
popu lation  m ean  for the girth, height, total num ber of le ave s  per plant, total leaf area o f the 
p lants and  leaf area index. RO/C/9/157 w a s  found  to be a ve ry  v ig o ro u s  clone with the m axim um  
m ean va lu e s  for these  traits. In the c a se  of d ry  rubber y ie ld  recorded  a s  the ave rage  o f severa l 
test tapp in gs in the third year, the vWld geno types were poo r yie lders com pared to the genetically 
im proved  con tro l clone. How ever, one  genotype, MT/C/10/24 had  a  sign ifican tly  h ighe r test 
tap yie ld  (4.27 g  t ’ ) than the contro l (2.35 g  t'̂  t ’ ), w h ile  another genotype  MT/C/1/91 had  a 
yie ld  ((2.09 g  t ’ ) on  par w ith  the contro l. C ha ra c te rs  like d ry  rubber yie ld an d  certain  bark  
structural characte rs were found  to have  h igh  heritability a n d  h igh  genetic ad vance  ind icating 
their am enab ility  to se lection. Seve ra l ge n o typ e s  c o u ld  b e  identified a s  su p e r io r  for certain 
im portant cha racte rs like girth, num ber of leaves, b a rk  th ickn e ss,  num ber of latex v e sse ls ,  
d iam eter o f latex v e s se ls  b e s id e s  test tap yield.

INTRODUCTION The wild germplasm, is a rich source  of m any

The rubber plantations in the east, producing potential gene s resistant to various biotic and
a  major share of the total production, originated abiotic stre sses. Hence a  systematic screening
from a narrow genetic base. From this small e s se n t ia l for identification  o f v a lu a b le
genetic foundation, substantial improvement in genotypes for direct u se  and / or incorporation 
p rod uc t iv ity  h a s  a lre a d y  b e e n  a c h ie ve d , into the breeding pool.The objectives of the study
However, there h a s  been a  slow  down in genetic were a sse ssm en t of the nature and  extent of
advance in the recent years, which is attributed variability present in the wild germplasm of Hevea
mainly to the narrow genetic base. Hence action brasiliensis, estimation of genetic parameters like 
w a s initiated at the international level for enriching heritability and  genetic advance for selected
the original gene  pool by introducing a  large characters and a sse ssm ent of the yielding trend
quantity of wild germ plasm  from the center of in the early premature phase,

diversity, in Brazil. These  are being conserved, MATERIALS AND METHODS
characterised, evaluated and docum ented in E ighty genotypes belonging to the 1981
different rubber producing countries including International Rubber Research and Development
India with the objective of utilising them  for and Board  ( IR R D B )  collection of wild H evea
b ro a d e n in g  the  genetic  b a se  and  the reby  germ plasm  planted in a  field evaluation trial w a s
achieving further genetic improvement of Hevea. used for this study. The popular clone R R Il 105



w as used a s  the control. The selected genotypes 
re p re se n te d  a c c e s s io n s  from  the three  
provenances of B raz il-A cre  (AC), Rondonia (RO) 
and  M ato  G ro s s o  (M T) with 25, 2 7  and 28  
genotypes respectively. Genotypes were planted 
in a  simple lattice design  with 4  replications and 
4  plants per plot in 2.5 x 2.5m spacing. In the 
first year after planting, morphological characters 
like collar girth (cm), height (cm), num ber of leaf 
flushes per plant, total number of leaves per plant 
and leaf area Index were recorded. In the third 
year, b a rk  structu ra l ch a rac te r ist ic s-  bark  
t h ic k n e s s  (m m ), so ft b a rk  t h ic k n e s s  (a s  
p e rc e n ta g e ),  h a rd  b a rk  th ic k n e s s  (a s  
percentage), total number of latex vesse l rows, 
d e n s ity  of la tex  v e s s e l s  per row  per mm 
circumference of the plant and diameter of the 
latex ve sse ls  (mm) were recorded besides the 
test tap yield a s  the average of six tappings (g V 
’ t'^) and girth of the plants (cm). Mean, range, 
e stim ate s of variability like phenotyp ic and 
genotypic coefficients of variation (P C V  and G C V  
respectively), genetic parameters (heritability (H^) 
and genetic advance  (GA)) were estimated for 
these characters besides ANO VA.

R E S U L T S
Resu lts revealed that all the wild genotypes 

exh ib ited  s ign ifican t d iffe rences for all the 
characters studied. R a n g e  of the characters 
studied and their mean va lues show ed a wide 
range  of variation for all these characters in the

wild germplasm, com pared to the control. For 
the morphological characters, the wild genotypes 
were in general more vigorous than the control 
in terms of a  higher population mean for the girth, 
height, total num ber of leaves per plant and  leaf 
area index. RO/C/9/157 w as found to be a  very 
vigorous clone with the maximum m ean va lues 
for the characters girth of the plants (10.41 cm), 
total num ber of leaves per plant (119.80) and 
leaf area index (0.46) (Tables 1). RO/C/9/157  had 
the m axim um  girth value in the population.

T h e  ge n o typ e  RO /CM /12/136  had  the 
maximum number of leaf flushes per plant (9.12). 
Control clone had an  average of 6.78 flu shes 
with a sim ilar value a s  the general m ean of the 
population (6.73). RO/C/9/157 had the maximum 
number of leaves (119.80 leaves). Leaf area index 
w as found to be the highest for RO/C/9/157 with 
a  value of 0.46, where the control clone had an 
index of 0.13 while the population m ean w as a 
higher index of 0.19.

The  wild genotypes were found to be in 
genera! poor yielders compared to the ger^etica!ly 
com pared  control clone. MT/C/10/24 had  a 
significantly higher test tap yield (4.27 g W )  
than the control (2.35 g  V V ) .  RO/CM/12/44 had 
the maximum proportion of soft bark zone (64.88 
% )  and minimum proportion of hard bark zone 
(35.12 % )  am ong the wild genotypes studied.The 
control clone had 3 8 .0 1 %  of its bark occupied 
by the soft bark zone (Table 2). A  high num ber of

Table 1. Range and general mean of growth characters in comparison with control.

Character Range General Control Computed CD

Minimum Genotype 1Maximum Genotype mean RRI1105 F value

Girth (cm) 4.72 MT/IT/16/ 10.41 RO/C/9/ 7.38 6.06 7.02** 1.34
135 157

Height (cm) 100.89 MT/IT/16/ 322.99 RO/C/8/ 191.98 145.70 5.26** 55.0
135 302

N o  of leaf 4.89 MT/IT/16/ 9.12 RO/CM/ 6.73 6.78 6.46** 1.14
whorls 12 12/136

Total no of 41.20 MT/iT/ 16/ 119.80 RO/C/9/ 69.80 62.80 6.44** 19.89

leaves 135 157
Leaf area 0.08 MT/IT/16/ 0.46 RO/C/9/ 0.19 0.13 4.84** 0.11
index 135 157

** Significant at P  <  0.01 F  =  1.53



Table 2. R a n g e  an d  genera l m ean  o f girth, y ie ld  and  b a rk  structura l characters in the third 
year.

Character

Minimum
Range 

Genotype Maximum Genotype

Gl.
mean

Control Computed

F

CD

value

B T  (mm) 2.00 RO/CM/
12/115

4.00 RO/C/8/
302

2.86 3.06 164.3 0.1

Soft B T  in % 31.26 RO/OP/4/
139

64.88 RO/CM/
12/44

42.17 38.01 49.31 3.1

Hard B T  in % 35.12 RO/CM/
12/44

68.74 RO/OP/
4/139

57.83 61.99 76.0 3.1

T LV R 2.99 MT/C/
1/116

11.01 RO/C/
8/327

5.81 8.00 81.93 0.53

DLV/row/mm 11.50 RO/C/8/
327

25.00 RO/CM/
12/136

17.15 23.76 146.34 0.7

Diameter (mm) 13.44 MT/IT/
16/12

34.00 MT/IT/
16/2

21.46 16.30 58.63 1.4

Girth (cm) 10.38 MT/IT/
16/135

27.06 RO/C/
9/157

18.64 17.84 193.0 4.7

Yield (g t’f ) 0.0481 RO/OP/
4/49

4.2711 MT/C/
10/24

0.5273 2.3547 8.99 0.5

BT- Bark  thickness; T LV R - Total num ber of latex vesse l rows;
DLV- Density of latex ve sse ls
** - Significant at P  <  0.01 F  =  1.53

latex ve sse l rows (11.01) were recorded for the 
genotype RO/C/8/327 while the control clone had 
only eight latex ve sse ls  rows and the population 
m ean w a s only 3.65. The density of the latex 
v e s s e ls  p e r row per m m  d istance  w a s  the 
maximum for RO/CM/12/136 with 25.00  rows 
followed by MT/C/10/20 (23.99) with the fatter 
being statistically on par with control and the 
former with significantly higher value than that of 
the control (23.76). Genotype MT/IT/16/2 with a 
latex ve sse l diameter of 34.00 mm ranked first 
in the population. Control clone had a  diameter 
of 16.30 mm, which w as lower than the population 
m ean (21.46 mm). Moderate estimates of P C V  
and G C V  were recorded for the morphological 
characters. Leaf area index had the maximum 
G C V  (35.34) followed by total num ber of leaves 
per plant (23.06). Yield recorded the maximum 
P C V  and G C V  (117.01 and  95.54 respectively) 
followed by total number of latex ve sse l rows 
(30.75 and 30.01 respectively). The  difference 
between the P C V  and G C V  for bark structural 
cha racte rs w a s  ve ry  low. M odera te  to high

heritability estim ates with m oderate to high 
genetic  ad va nce  were recorded  for all the 
characters studied with characters like girth, test 
tap yield and bark anatomical characters having 
the highest values (Tables 3 and 4).

DISCUSSION
A na lysis of variance carried out revealed 

s ign if ican t genetic  d if. 'e rences a m o n g  the 
genotypes for all the characters studied. Thu s 
the inherent genetic variability in this population 
will enhance selection program m es and enable 
the breeder to apply enough selection pressure  
for these characters. Mydin efa/.(1992) reported 
similar results of significant genetic variation for 
juvenile yield, total bark thickness, num ber of 
leaf flushes and number of leaves per plant, in 
W ickham  seedling progenies.

The  initial vigour and rate of growth of the 
wild genotypes were higher than that of the control 
clone in tenns of mean va lues of the growth 
characters. Varghese ef a i, (1988, 1989) and 
Varghese (1992) have reported similar results of



Table 3. Phenotypic and genotypic coefficients of variation, heritability and genetic advance 
for growth characters

Character P C V  
a s  %

G C V  

a s  %

H2 

a s  %

G A

a s  %

Girth of the plants (cm) 20.02 15.52 60.08 24.78
Height of the plants (cm) 26.28 19.68 56.08 30.36
N o  of leaf flu shes per plant 18.13 13.78 57.71 21.56
Total no of leaves per plant 30.37 23.06 57.65 36.06
Leaf area index 50.48 35.34 48.99 50.95

Table 4. Phenotypic and Genotypic coefficients of variation, heritability and genetic advance
for yield, girth and bark structural characters.

Character P C V G C V H2 G A

a s  % a s  7o a s  % a s  %
Total bark thickness (mm) 15.73 15.53 97.61 31.62
Soft bark th ickness (% ) 16.60 15.87 90.50 31.10
Hard bark th ickness (% ) 12.16 11.57 91.00 22.68
Total no of latex vesse l rows 30.75 30.01 95.24 60.34
Density of latex ve sse ls  per row per mm 18.33 18.08 97.32 36.75
Diameter of latex ve sse ls  (um) 18.05 17.42 93.20 34.65
Test tap yield (g V  V  ) 117.01 95.54 66.67 160.7
Girth of the plants (cm) 29.19 23.1 62.67 38.28

wide variability in the young wild germ plasm  with 
respect to growth parameters like plant height, 
girth, number of leaves and number of flushes.

anatomical characters of virgin bark, especially 
in the ca se  of number of latex ve sse l rows (Lam  
et a!., 1997). Th is can be substantiated partially

Leaf area index is an important factor that 
determ ines growth in pre-exploitation stage  
(Sethuraj, 1985). All the growth indicators, thus 
dearly  points out the higher vigour of the wild 
germplasm  compared to the genetically improved 
control clones. Test tapping in the early growth 
phase  of the wild germplasm, w as done to get a 
comparative a sse ssm en t and indication on the 
yielding potential of each genotype. Even  though 
majority of the genotypes were poor yielders 
com pared to control, exceptional genotypes like 
MT/C/10/24 and MT/C/1/91 and those genotypes 
identified with about more than half of control 
yield m ay serve  a s  early indications of better 
yielding genotypes. The generally low yielding 
nature of the 1 9 8 1 IR R D B  germplasm has already 
been reported from India (Abraham  etal., 1992; 
M ercy et a i,  1993; tVladhavan eta!., 1993 and 
R a o  and Reghu, 1999) in agreem ent with the 
re su lt s  of th is  study. T h e  wild ge rm p la sm  
re c o rd e d  lo w e r v a lu e s  for a lm o st  all the

by the su gge stion  of W ycherley  (1969) that 
selection for high yield in the W ickham  clones 
over the yea rs  resulted in a co rre spond in g  
increase in the number of latex ve sse l row s in 
the bark. Even  though similar trends were noted 
in this study also, there were several individual 
g e n o typ e s  a s  e xception s for se ve ra l bark  
anatomical characters either being superior or 
comparable to the popular control clone, R R Il 
105. Similar trends in the range for the characters 
density  and diameter of latex v e s se ls  were 
reported by Reghu  etal., (1996) in a  set of two- 
year old wild genotypes. In this study the genera! 
mean for the diameter of latex vesse ls w as found 
to be higher than the improved clone R R Il 105 
while it w a s low for density of latex ve sse l rows.

Gilbert et at. (1973) w as the first to report 
on  application of biometrical ana lysis to rubber 
p ro g e n y  data. G e n e t ic  p a ra m e te rs  like 
pheno typ ic  coefficient of va ria tion  (P C V ),  
ge n o typ ic  coe ffic ient of va ria t ion  (G C V ),



heritability in the broad sense  (H^) and genetic 
advance (GA), help in partitioning the genetic 
variab ility  into heritable and  non-heritab le  
com ponen ts (Henderson, 1953). For all the 
ch a rac te rs  stud ied  in this experim ent, the 
phenotypic coefficient of variation w a s always 
higher than the genotypic coefficient of variation. 
Th is is only natural a s  variability at the phenotypic 
le ve l c o n s is t s  of both  g e n o ty p ic  and  
environmental variabilities, besides the genotype- 
environment interaction (G  x E). W h en  the total 
variability for any character is contributed mainly 
by the genotype and is less influenced by the 
environmental factors the scope for selection of 
th is  ch a ra c te r  in c re a se s .  In ge n e ra l, the 
m orpho log ica l characte rs like girth, height, 
num ber of leaf flushes per plant, total number of 
leaves per plant and leaf area index exhibited 
medium to high estimates of P C V  and G C V  with 
the genetic com ponents of the total variability 
dominating the contribution to the total variability. 
Th is indicates a  significant involvement of genetic 
factors in the expression of these characters, 
even though they were more influenced by the 
environmental factors than the bark structural 
characters. Moderate estimates of coefficients 
of variation w as reported by Chandrasekhar et 
a/., (1995) for height of the plants, and by Licy et 
a/., (1993) for girth in immature W ickham  clones 
and by Abraham  et a i, (1992) in two-year old 
wild genotypes for girth and height, in agreement 
with the present study. Medium to high coefficients 
of variation were recorded for bark structural 
characters with narrow differences between P C V  
and oC V , show ing the negligible influence of the 
e n v iro n m e n t  in the  e x p re s s io n  of these  
characters. Chandrasekhar ef a/., (1995) reported 
moderate estimates and Mydin (1992b) reported 
higher estimates of genotypic variability for the 
total number of latex ve sse l rings. Licy e( ai, 
(1992) had medium estimates for the characters, 
total num ber of latex ve sse ls  and  total bark 
thickness in immature W ickham clones. Abraham 
et a/., (1992) had reported in wild genotypes, 
medium estimates of P C V  and G C V  for total bark 
th ickness, total num ber of latex v e s se ls  and 
d e n s it y  of latex v e s s e l s ,  w h ic h  w ere  in 
accordance with the results of this study  The 
test tap yield recorded very high estimates of

P C V  (117.01) and G C V  (95.54). Mydin  et a!., 
(1 9 9 2b , 1 996 ) have  reported  the h ig h e st  
genotypic coefficient of variation of the juvenile 
rubber yield in two year old W ickham  progenies.

Heritability in the broad se n se  and genetic 
advance were found to be medium  to high for all 
the  m o rp h o lo g ic a l a n d  b a rk  a n a to m ica l 
characters indicating the presence of additive 
gene action in the inheritance of these characters. 
Moderate to high H^ for girth and  number of leaf 
flu she s (M yd in  ef a i,  1996) and  for height 
(C h a n d ra se k h a r  et a i,  1 995 ) in im m ature 
W ickham  clones and medium H^ estim ates for 
single leaf area (Rao and Reghu, 1999), height 
of plants (Abraham ef a/., 1992, Mercy et ai, 
1993a  and R ao  et a i, 1999) and  num ber of 
flu shes (M ercy et a i,  (1993a) in young  wild 
genotypes w as in accordance with the present 
results. Mydin et a i,  (1996) reported moderate 
heritability estimates for bark th ickness and 
num be r of latex v e s se l row s in im m ature  
W ickham  clones and Abraham  ef a/., (1992) 
reported high for total number of latex vesse l 
rows in two year old wild genotypes. Ail these 
studies were in agreement with the results of 
th is study. The h igh heritability v a lu e s  are 
suggestive  of the possib le  good  re sponse  of 
these characters to selection.
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