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ABSTRACT

Simple correlations and path coefficients were worked out from a sample of fifty six
genotypes drawn from the wild germplasm introduced into India. Observations were taken on
seven year old plants for nine traits; yield, single leaf area, specific leaf weight, bark
thickness, girth, number of latex vessels, density of latex vessels per row, diameter of latex
vessels, and average of distance between latex vessel rows. The results showed that yield
was positively correlated with bark thickness, girth, number of latex vessels, and negatively
with single leaf area. There was no significant correlation with specific leaf weight, or
distance between vessel rows. Single leaf area was also negatively correlated with specific
leaf weight. The highest positive correlation was between girth and bark thickness. Number
of latex vessels decreased with Increase in average distance between vessel rows. The
direct effect of number of latex vessels on yield accounted for the total correlation between
them. Girth also had a high positive direct effect, while single leaf area and specific leaf
weight had negative direct effects on yield.

INTRODUCTION and ipaintained in nurseries at .the Central

Experiment Station of the RRII, were chosen at

Yield in Hevea is a complex character and random for the study. Observations were taken

is affected by a number of other associated

on 3 plants per genotype at the age of 7 years.
morphological, anatomical and physiological
traits. The 1981 IRRDB Brazil expedition resulted

in a vary large collection of Hevea germplasm,

For anatomical studies, bark samples were taken
at 45 cm. height from the bud union and fixed In
Formalin - Acetic <« Alcohol (FAA). Sledge

At
that can perforce be evaluated only In batches, microtome sections of bark were taken in the

owing to limitations of resources. Hence a transverse, radial and tangential longitudinal

knowledge of the associations between yield and planes having 40-60mm thickness and stained

other traits, Is essential for making a preliminary with Sudan T for microscopic observations

selection of genotypes that should be given Standard microtechniques were adopted for

priority for evaluation so that potential high recording the bark anatomical characters. The

yielders can be identified as early as possible. following observations were recorded:

With this objective in view, the inter se

associations of yield and eight" other (1) Yield: Total of 5 test tappings at a
morphological and anatomical parameters likely height of 45 cm, expressed in g tree” (2) Single
to influence yield, were studied through Leaf Area: Leaf samples were collected from the
correlation and path analysis, in a sample of wild middle of 2 outer most pnature whorls and the
Hevea germplasm introduced in India. area (cm”) was reccrded~using LI-3000 leaf area
meter. (Li-Cor*-USA). {3| Specific leaf weight
MATERIALS AND METHODS {SLW): The ratio of the weight of the oven dried

leaves, to their area and expressed as mg/cmA.

Fifty six genotypes belonging to the 1981 (4) Bark thickness; The thickness of sampled
Brazilian germplasm collection Introduced in India



bark, expressed in mm, was recorded soon after
sampling. (5) Girth: Taken at a height of 45 cm
from bud union and expressed in cm. (6) Number
of latex *ssel rings: The total number of latex
vessel rings (NLVR). (7) Density of latex vessels:
The number of latex vessels per ring per mm
circumference of the plant. (8) Diameter of latex
vessels (m) and (9) Average distance between
latex vessel rings from cambium outward
(hereafter referred to as average distance)

expressed in mm.

Simple correlations were worked out
according to Panse and Sukhatme (1967) and
parth co-efficients as per Singh and Choudhary

(1985).

RESULTS AND DISCUSSION

The simple linear correlation matrix is
presented in Table I. Yield was found to be
positively correlated with bark thickness, girth
and NLVR. These results are In accordance with
the results obtained by many workers,
(Narayanan ef. a/., (1973), Ho (1976), Hamazah
and Gomez (1982), Paiva (1982), Ribeiro (1984),
and Licy and Premakun\ari {1988)}. Olapade
(1988) reported a negative correlation between
girth and vyield, which he stated was most
probably a spurious one - i.e.. the negative
correlation was probably due to an association
with other characters. Yield was found to have
no correlation with average distance, which is in
conformity with the findings of Lavorenti et. af.
(1990) in 31/2 year old trees. NLVR, followed by
girth and bark thickness, showed the highest
correlation with yield.

Girth and bark
highest correlation (r = 0.6527**) among all the

thickness showed the

traits, in this study. High correlation between
girth and bark thickness have been reported in
mature and immature trees by Momoh and Alika
(1987), Narayanan et. al. (1973), Ho (1976),
Hamazah and Gomez (1982) and Lky and

Premakumari (1988), though Nazeer ef. al. (1992)
observed no significant correlation.

NLVR has been reported to have a high
positive correlation with bark thickness (Hamazah
and Gomez (1982) and Licy and Premakumari
(1988). In the present study too, NLVR had a
high positive correlation with bark thickness and
girth. Nazeer et al. (1992) however, could detect
no significant relationship between these three
traits. It was also observed in the present study
that increase in NLVR was associated with a
decrease in average distance between latex
vessel rings (r = -0.4391 **), though there was
no significant relationship between average
distance and yield. Ho (1976) reported a low but
significant positive correlation between yield and

average distance.

A feeble, though significant correlation
(r = 0.1864**) was found between density and
diameter of latex vessels, though Premakumari ef
al. (1984) could not detect any relationship
between the two. Yield, bark thickness, girth and
NLVR fwere also found to be
these two traits. Hamazah and

independent of
Gomez (1982)
reported a negative relationship (r = -0.34**|
between density of latex vessels was only a
minor factor for yield.

Single leaf area was found to be
negatively correlated with yield. Nugawela and
Atuthhewage (1985) have stated that there is a
tendency for clones with smaller leaf size to have
high COj assimilatory capacity per unit leaf area.
Elmore (1980) suggests that this is due to the
photosynthetic apparatus getting diluted when
leaf area is large. Hence clones w i® smaller leaf
area but larger numberto increase total
assimilatory area, couid form a canopy with high
CO" assimilatory capacity. This probably explains
the negative correlation between SLA and yield
in the present study. SLA was also found to
have a negative association with bark thickness,

girth and NLVR. Specific leaf weight however.
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was positively correlated with these three traits,
though there was no correlation at ail with yield.
This type of contrasting relationship of bark
thickness, girth and NLVR with SLA and SLW is
probably due to the inverse relationship observed
between SLA and SLW themselves.

The direct and indirect effects of the eight
parameters on vyield obtained in the present
study, are given in Table H NLVR was found to
have the highest direct effect on yield, followed
by girth. The total effect of NLVR on yield was
mainly through its direct effect, though Its
indirect effect through girth, helped boost the
correlation coefficient. Similarly, though the direct
effect of girth on yield was fairly large, the total
effect of girth on vyield was substantially
increased by its indirect effects via, NLVR and

bark thickness.

Ho {1976) reported that the high positive
correlation that was obtained between bark
thickness and yield disappeared when other
traits, specifically girth, were controlled.
Narayanan et al. (1973) also observed that bark
thickness affected yield, but is linked to girth in
Its effect on yield. The results of the present
Although the

correlation between girth and yield was high, its

study confirm these findings.
direct effect was negligible. The high correlation
appeared to be mainly due to the large indirect
effects of bark thickness through NLVR and girth,
with which it had a high positive correlation, and
which In turn were highly and positively
correlated with vyield. All other traits had low to
negligible direct effect on yield.

Though the direct effect of average
distance on yield was positive, the larger
counteracting influence of its negative association
with NLVR resulted in a net negative, though still
nonsignificant  correlation  between  average
distance and yield. Though the direct effect of
SLA on yield was smaller in magnitude than that

of average distance, the correlation between the

former became significant due to the combined
indirect effects, in the same direction, through
NLVR, girth and bark thickness. The effect of
SLW on yield, though not significant was mainly
through NLVR.

The present study showed that In wild
germplasm, NLVR followed by girth had the
highest correlation with, and direct effect on,
yield. Since the direct effect of NLVR on yield
accounted for most of the correlation between
them, NLVR appears to be the best indicator of
yield. Also, since the association between NLVR
and girth and that between girth and yield was
also high, girth can be used effectively in
conjunction with NLVR in identifying the likely
high yielders. Bark thickness per se was found to
be a poor selection parameter, inspite of its high
correlation with yield, since path analysis
showed negligible direct effects and high indirect
effects through NLVR and girth. Hence genotypes
showing high NLVR and girth should be given
priority for evaluation. A high residue |r - 0.82)
due to unaccounted for factors, was obtained in
this study. Other factors, such as physiological
and biochemical are likely to have played a role,
and inclusion of such factors in future studies
might prove worthwhile.
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