Clonal Nursery Studies in Hevea HI. Correlations
between Yield, Structural Characters, Latex
Constituents and Plugging Index

R. NARAYANAN*. C. Y. HO and K.T. CHEN

Girth, number of latex vessel rings and plugging index are the important characters determining

the yield ofyoung rubber plants.
to yield of nursery buddings.

These characters are unrelated and contribute independently
The average distance between consecutive rings and latex d.r.c.

are also related, but less closely, to yield of young buddings.

The first paper of this series (Ho et al., 1973)
indicated the desirability of establishing
multiple regressions between yield of mature
trees and certain measurable characters of
nursery plants, particularly characters which
are independent of each other. This paper
discusses the relationships between the
yield of nurser>' plants and certain structural
features, the d.r.c. and mineral constituents
of the latex, and the plugging index (M i1ford

et al., 1969). The main objectives are to
seek information concerning the extent
these nurser}' characters are independent

of each other and to establish if the factors
determining yield in nursery plants are
the same as those affecting mature trees also.

EXPERIMENTAL

relationship of yield to structural cha-
pfacters was studied over eighty clones,
the measurements involved being already
described (Ho et al., 1973);

Y\ Yield (gram per tree per six tappings)
thirty-three months after budding

Y | Yield (gram per tree per four tappings)
fifty-six months after budding

G\ Girth (cm) at thirty-three months
from budding

ANow at Socfin Company Berhad, Jalan Damansara,
Kuala Lumpur.

<R

B

d\

Girth (cm) at fifty-six months from
budding

Bark thickness (mm) measured from
bark samples collected for latex vessel
determination thirty-three months
after budding

Total number of latex vessel rings
(normal and disorganised) thirty-three
months after budding

Average distance (mim) between con-
secutive latex vessel rings (based
on all rings) thirty-three months
after budding

Distance (mm) between the second
and fourth ring thirty-three months
after budding

Density of latex vessels per 5 mm per
ring, averaged over all rings thirt)'-
three months after budding

Diameter (") of latex vessels thirty-
three months after budding

Diameter (/i) of sieve tubes thirty-
three months after budding

Latex d.r.c. (%) of samples collected
Nitrogen (% of latex)

Phosphorus (% of serum)

Potassium (% of serum)

Magnesium (% of serum)

Calcium (p.p.m. of serum)

Plugging index (mean of four
collections sixty-seven months after
budding)
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RESULTS AND DISCUSSION

Yield, Structural Characters and Plugging
Jndex

Table la shows the means, standard
ieviations and coefficients of variation of
rield, plugging index and structural cha-
acters of the eighty clones studied. Yield
ind plugging index show the greatest varia-
ion, and latex vessel and sieve-tube dia-
neters, girth and bark thickness the least.
Table Ib shows the means, standard devia-
ions and coefficients of variation between
:zlones for the d.r.c. and mineral contents
X latex. The coefficients for magnesium
ind calcium contents are large (25 to 30%)
ompared to those of the other mineral
;onstituents.

umple Correlations

Table 2 shows the simple correlations
eetween yield, girth and the various structural
haracters. Yields on both sampling occa-
ions are positi\'ely correlated with girth,
tark thickness and the total number of

TABLE IA.

latex vessel rings (Figures la, Ib and Ic)
but negatively correlated with densit)
(Figure 1d). Yield is also positively cor-
related with the average distance betweer
latex vessel rings (Figure le) and negativelj
correlated with the distance between th<
second and fourth ring. The diameter a

Figure la. Relationship between yield (\\)
andgirth (G i) over eighty clones(March 1961).

MEANS, STANDARD DEVIATIONS AND COEFFICIENTS OF V'ARIATION

OF YIELD, PLUGGING INDEX AND STRUCTURAL CHARACTERS

Months after
Character budding

‘iejd (g/tree/6 tappJn”) (33 months)

Yield (g/tree/4 tappings) (56 month*)

»irth (cm) (33 months)

Ttrth (cm) (56 months)

:ark thickness (mm) (33 months)

lo. of L\” rings (33 months)

>istsnce (m»j) between (33 months)
consecutive LV rings

>istance (mm) bet\"'een 2nd and (33 months)
4th LV rings

V densitj* per Smm per ring (33 months)
(o\er all rings)

liameter '*) of
latex Messels
sieve tubes

(33 months)
(33 months)

lugging index (67 months)

No. of

SvTnbol clones Mean S.D. C.V.(%)
Yl 80 S.42 3.42 40.6
Yl 80 16.74 6.04 36.1
Gi 80 20.30 1.94 9.6
Gi 80 26.01 3.43 13.2
B 80 3.39 0.32 9.4

n 80 6.7 11 16.4
d ; 80 0.213 0.034 16.0
d\ 80 0.538 0.170 31.6
/ 80 59.9 10.0 16.7
D\ 80 17.3 1.7 9.8
Di 80 19.0 1.3 6.8
| 23 9.08 4.21 46.3



MEANS, STANDARD DEVIATOINS AND COEFFICIENTS OF VARIATION

OF D.R.C. AND MINERAL CONSTITUENTS OF LATEX

TABLE IB.
Character ! Symbol
d.r.c. {%) R
N iv
P p
(56 months)
K ! K
Mg Mg
Ca Ca

Bark thickness(min),March 1967(B)

Figure Ib. Relationship between yield (Y\)and
hark thickness ) over eighty clones (March
1967).

latex vessels and sieve tubes shows no cor-
relation with yield.

The yields and girths at the two sampling
periods are closely correlated; r = 0.794
and 0.956 for yield and girth respectively.

Girth is highly correlated with bark
thickness and to a lesser extent with the
number of latex vessel rings. Girth is
positively correlated with the average dis-

»tance between latex vessel rings, but not
with the distance between the second and
fourth ring. Girth is not correlated with
the diameter of latex vessels or sieve tubes.

Bark thickness is positively correlated
with the number and average distance
between latex vessel rings, but not with
the diameter of latex vessels or sieve tubes

No. of

clones Mean S.D. C.V. (%)
80 32.9 2.4 7.4
80 0.210 0.021 10.1
80 0.067 0.009 14.0
80 0.270 0.022 8.0
80 0.011 0.003 24.1
80 30.8 9.2 29.8

or with the distance between the second
and fourth LV ring.

The number of LV rings is negatively
correlated with their density, positively
correlated with the diameter of the sieve-
tubes, and negatively correlated with the
distance between the second and fourth
LV ring.

The density of latex vessels is positively
correlated with the distance between the
second and fourth ring, but not with the
average distance between rings or their
diameter. The average distance between
rings is not related to the diameter of the
latex vessels.

Partial Correlations

Table 3 show's the partial correlations of
different orders between yield and structural

Figure lc. Relationship between yield (Vi)
and total number of LV rings (n) over eighty
clones (March 1967).






Girth and bark thickness

rCiB 0.735%**
AGiB.n 0.716***

0.676***
'GBi.f 0.730***
"G\B.nd 0.622***
"*Gifi.n/ 0.716%*«
'‘GiB.df 0.665***
AGiB.nd/ 0.621***

LV' ring number and
average distance between

LV rings
vd — 0.173
nd.Gi — 0.313**
'nd.B — 0.348**
’nd.f — 0.161
'nd.G\B — 0.361ee
'tid.Gx/ — 0.288*
'nd.Bf — 0.327**
nd.G\Bf — 0.336™*
eeeP<(.001 **p<0.01

Girth and LV ring number

'Gin 0.244*

'G)*i.B 0.044

'Gin.d 0.355%*
Gitt.f 0.212 (P<0.1)
‘G\n.Bd 0.110

'Cin.Bf 0.020

‘Gin.df 0.318%*

'G\n.Bdf 0.085

LV ring number and

LV densitv
rnf — 0.302**
"W .Gi — 0.277*
'nj.B -0.281%*
“nf.d — 0.296**
'nf.GiB — 0.278*
"'nf.Gid — 0.247*
“nf.Bd — 0.253*
'nf.GiBd — 0.243*

*P<0.05-

Girth and average
distance between LV rings

'G\d 0.421%%*
'GU.B 0.167

'Gid.n 0.485%**
'Gid.f 0.436%**
'Gid.Bn 0.195 (P<0.1)
'G\d.Bf 0.181

'Gid.nf 0.488**»
'Gid.Bnf 0.199 (P<0.1)

Average distance between LV
rings and LV density

rdf 0.065
‘wrf/Gi 0.142
'df.B 0.131
‘df.n 0.014
'df.G"B 0.149
'df.Giti 0.061
'dJ.Bn 0.037
'df.GiBn 0.054

AGif
rGiJ
‘G d
-G,/
rGgd
'<?1/

-Gy

L\

rdiG
MiG
MjG

'diG
MG
MiG
MiG
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LV density per 5mm of nr”, March 1967(f)

Nigtire 1d. Relationship between yield (Y\)
and density of latex vessels per 5 mm of ring
(i) over eighty clones (March 1967).

factors (excluding the diameter of latex
vessels and sieve tubes). The simple cor-
relation between Y\ and Gi is not much
influenced by the other structural factors.
The correlation between Y\ and B is con-
siderably reduced if G\ is kept constant,
but is not affected by «,/ or d.

The correlation between Y\ and d be-
comes insignificant if either G] or B is
fixed, butisenhanced ifnor/is kept constant.
The correlation between and d\ is also
not affected by G\ or B, but is considerably
affected if n is kept constant. The negative
correlation bet*veen Yi and / becomes
nonsignificant if G\, B or n is kept fixed
but is not affected by keeping d constant.

Table 4 shows partial correlations of
different orders between the structural cha-
racters. The simple correlation between
Gi and B is unaffected if other factors are
kept constant, but the correlation between
Gi and other factors is considerably reduced
Af B is held constant. The correlation
between Gi and n is enhanced by keeping
d constant and is little affected by/. Similarly
the correlation between G\ and d is
little affected by n or/. There is no cor-
relation between G\ and / whether the
other factors are held constant or not.

The simple correlation between B and
n is considerably reduced by keeping G\

constant, and is enhanced by keeping d
constant. Similarly the correlation between
B and d is reduced slightly by keeping G\
constant, but increased by keeping n constant.
The density (f) has no effect on ~Bd, and
there is no correlation between B and /.
The value of rnd is considerably decreased
if G\ or B is kept constant, while/ has no
effect on this correlation. The negative
correlation between n and / is unaffected
by the other factors. There is no correlation
between/ and d.

The non-significant simple correlation
between d\ and G\ or between d\ and B
becomes significant when n is kept constant.
The value of fd\n is unaffected by Gi, B
or/

The correlation between d\ and / is not
affected by keeping G\ or B constant, but
is considerably reduced if n is kept constant.

Since latex vessel density (/) has little
effect on yield or on the interrelationship
of yield and other structural factors, it is
not considered further. Similarly, since
the correlation with yield of the average
distance [d) between latex vessel ringsand
of the distance {d\) between the second and
fourth ring are similar when the structural
factors Gi, B and n are constant, d\ is also
not considered further.

5 14
1 2
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Distance (mm) between ccftteculive LV rings, Mych 1967 (d)

Figure le. Relationship between yield fYiJ
and distance between consecutive LV rifigsfd)
over eighty clones (March 1967).



Bark thickness and

Bark thickness and average
LV ring number

Wi and LV density distance between LV rings

Bark thickness and LV' densit%'

— 0.148 ~Bn 0.293** 'Bd 0.4347*** ~Bf — 0121
.B — 0.088 ‘Bn.Gj 0.173 'Bd.Gi 0.203 (P<0.1) '‘BJ.Gx — 0.018

— 0.080 ‘Bti.d 0.415%»* '‘Bd.v 0.515%** ‘Bf.n — 0.036
.d —0.194 (P<0.1) ‘Bn.f 0.271* ‘Bd.f 0.446%** ‘Bf.d — 0.166
.Bn —0.079 ‘Bn.G\d 0.254* '‘Bd.Gin 0.275* ‘Bf.Giu 0.032
.Bd —0.112 Bn.GI/ 0.175 '‘Bd.Gif 0.208 (P<0.1) '‘Bf.Gtd — 0.048
.nd  — 0.099 ABn.df 0.388*** '‘Bd.nf 0.516*** ‘Bf.nd — 0.050
".End— 0.088 ‘Bn.Gydf  0.250* 'Bd.G\nf  0.274* '‘Bf.G\tid 0.016

distance and girth

L~ distance and bark

L~ distance and LV ring

LV distance and LV densit}*

thickness number

1 0.016 'd"B 0.011 ‘d™n — 0.709*** A\ 0.322**

13 0.012 MjB.Gi — 0.001 rd"n.Gi - 0.735*** 0.328**

.n 0.276* 'd"B.n 0.324%* 'dAn.B — 0.745%** T 0.326**

iJ 0.068 M,B./ 0.053 ‘'dyn.f — 0,678*** [ 0.160

\.Bn 0.067 '‘d"B.G\n 0.189 (P<0.1) 'din.G"B — 0.746*** 'dxS-GxB 0.328**

vBf 0.043 'diB.Gif  0.005 'd\n.G\f — 0 710*** | 'rfil.GjH 0.191 (P<0.1)
'X.nj 0.294** 'd\B.nf 0.334** '‘dxn.Bi — 0.720*** 0.182

'X-Bnf  0.083 'd"B.Cittf  0.186 0.722%** 'd\f.G\Bn 0.189 (P<0.1)
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Multiple Regression and Correlations

Table 5a shows the multiple linear re-
gression equations of yield (Y\) on the
four variables Gi, B, n and d, taken singly,
two or three at a time and all together. The
coefficients of the independent variables
are termed the partial regression coefficients.
With four variables, the coefficient for Gi
denoted by bY\G\.Bnd (0.880) measures the
increase in Y i per unit increase in G\, with
the other variables constant. The partial
regression coefficients have been standardised
by expressing each of the variables (inclduing
the dependent variable) in standard measure;
the standard multiple linear regression equa-
tions are given in Table 5b. In standardised
form the partial regression coefficients are
independent of the units of measurement
and comparison of the different coefficients
indicates approximately the relative im-

portance ofthe independent variables. Thus
if one coefficient (Gj') is tw'ice another
(say 5", then the first (C?i'} is twice as
important as the second (B') in determining
yield. The test of significance of the partial
(and also of the standard partial) regression
coefficients and the corresponding partial
correlations are identical. The multiple
correlation coefficients of yield with the
different variables are also given in Table 5a.

Taken singly, G\ shows the highest
correlation with Y\\ for variables taken
two at a time, Gi and n show the highest
correlation, n and d the next, and B and n
the third highest. For three variables at
a time, n and d have independently
significant effects on yield estimation; the
other combination showing significance in
all the three variables is B, n and d. When
G\, B and n are considered, the coefficient
for B does not show significance; however,

TABLE 5A. MULTIPLE REGRESSIOX EQUATIONS BETWEEN YIELD AND
VARIOUS STRUCTURAL CHARACTERS

F;,?e rdes&sliglgl O%f Yi = correla'\t/ilclnzrli I<):%Ieefficient
cx — 1388  1.099%** G\ 0.625
B — 901 - 0.485
n — 3.87 -i- 1.845%%* 0.596
d 2.62 N 27.262* d 0.274
G\ and B — 1442 ~ 1.027*** Gi -r 0.591B 0.626
C\ and n | — 19.49f 0.896*** Gi - 1.459***n 0.774
Gi and d ' — 13.96-- 1.089*** Gi - 1.246d 0.625
B and n — 1401  359S*** B -- 1.536™** n 0.678
B and d — 9.45 - 4783** B r- 7.750 d 1 0.490
nand d — 1349 T- 2.053***h - 35.693*** d ; 0.708
G|, Bandn — 18.97 + 0.974»* Gi — 0.667 £ ~ 1.482»**« 0.775
G\, Bandd — 1443 -r 1.025*»*Gi - 0.579 B - 0.427 d 0.626
Gl,nand d — 21.31 *f 0.732*** Gi - 1.631»*»k + 18.877* d 0.791
B, nand d — 16.66 -r 1.923 (P < 0.1) B -i- 1.839%*» « + 29.656»* d 0.723
G], B, nand d — 2044 0.880*** Gj — 1.487B  1.711***n  21.841*d 0.796

« P < 0.05. e« P < 001 ees P < 0,001



TABLE SB. STANDARD MULTIPLE REGRESSION EQUATIONS OF YIELD ON
VARIOUS STRUCTURAL CHARACTERS

Regression of
yield (Fi') on

Gi and B"
Cl' and »j*
G\ Bnd d"
B'and n'
B'and d'
T*and d'

Gi, B'and n' j
G\, B'and d* 1
C], n"and d' '
B',«' and d'

GiY, B n‘and d'

0.583»»» Gi

y, =

0.584«» G\ + 0.056 B*
0.5J1*** Gi‘ + 0.471%»»»*
0.620»»» Gi' -h 0.012 d**
0.342*** B* + 0.496*** n*
0.454*** B' + 0.078 d"
0.663*** «' + 0.387*** d'

0.854**» Gi' — 0.063 B' + 0.479*** n*

+ 0.055 B' + 0.004 d'

0.417»»» G\ -f 0.527*** * + 0.189* d'
0.183 (P < 0.1) B' -f 0.594»*» «' + 0.297** d'
O0.SO*** G," — 0.141 B' + 0.553*** «' + 0.218* d'

Standard partial regression coefficients are the partial regression coefficients when each V'ariable is expressed
in standard measure. The standardised variables are indicated by dashes (Vi‘, G\’ etc.).

{Gi = Gi — cTi)ISGXx), etc.

the multiple correlation coefficient is higher
than if B, n and d are chosen.

Both Gi' and n are equally important
in determining yield (Table 5b), whereas
n is about 1.5 times more important than
B' and about 1.75 times more important
than d'.

Considering the three variables Gi', n'
and d', G\ is 2.2 times more important

i“re 2. Relationship bettoeen yield (X*)
id d.r.c. (K) over eighty clones (Febnary
969),

than d\ and n' is 2.8 times more important
than d' in the estimation of yield. With
B\ n and d\ n' is twice as important as
d' and 3.2 times more important than B'\
d* is 1.6 times more important than B'.

The linear multiple regression equations
of A2 with Gi are given in Table 6a, and
selected standard multiple regression equa-
tions in Table 6b. The values of Gi and
n together account for about 68% of the
variation in yield between clones, compared
with 60% of the variations in Yi being
accountable to G\ and n. The relative
importance of Gz and n in determining
Fj is somewhat different from the corres-
ponding Y\ relationship, possibly because
the number of LV rings relates to measure-
ments made much earlier in growth than
the data of yield and girth. Gj' is about
1.7 times more important than n‘ in the
estimation of Yzt while both factors are
equally important in estimating Y\‘. The
loss of significance of the third order partial



TABLE 6A. MULTIPLE REGRESSION EQUATIONS OF YIELD ON VARIOUS

STRUCTURAL CHARACTERS

. . 1 Multiple
Regression of yield (¥2)on y2 correlation
1 coefficient fJiJ
G2 — 16.72 + 1.286*** C2 0.730
B — 19.93 + 10.813*** B i 0.577
n — 173 + 2.772*»* n i 0.506
d 9.92 + 32.073 (P < 0.1) d ' 0.182
G2 and n — 27.87 + 1,167»«G2 + 2.140*** » ! 0.825
Cl,nand B — 27.77 + 1171%** G2 + 2.144*** « — 0.070 B 0.825
G2,5Bandd — 2741 + 1.178***G2 + 2.103»**« - 0.108 B ’ 0.826
— 4111 d
TABLE 6B. STANDARD MULTIPLE REGRESSION EQUATIONS OF YIELD
ON VARIOUS STRUCTURAL CHARACTERS
Regression of Yield (V2 on Yi'
G2* and n' Qa3 ez + QFPm
G2\« and B' Qa@bhs* ey . QFR« — AAs

G2',n',B" and d'

Q8®»s*cj + QFBE™*« + Q0Bs —QOBd

regression coefficient of d in the estinnation
of Y 2 may also be due to the early measure-
ments of structural characters.

Correlation hvtzveen Yield C”i) and d.r.c.

Table 1 shows the simple correlations
between yield (F2). d.r.c. and the mineral
content of the latex. Yield is positively

TABLE 7.

correlated with d.r.c., A% P and but not
with Mg or Ca. The d.r.c. is positively
correlated with A’ and P, and slightly so
with Ca. A™is correlated with K and Cal
P is slightly correlated with K w'hiie Mg
and Ca are positively correlated.

The correlation between yield (3'2) and
d.r.c. is not affected by keeping any of the

SIMPLE CORREL.ATIONS BETWEEN YIELD (Ta), D.R.C. (RJ AND

MINERAL CONTENT OF LATEX

Character V: R N
Y2 1.000 0.487*** 02.46*
R 1.000 0.238*
1.000
P
K
Mg

Ca

P K Mg Ca
0.324** 0.231* 0.019 0.139
0.358** 0.180 0 0.218

(P < 0.1)
0 0.328** 0 0.332**
1.000 0.197 0 0.054
(P < 01)
1.000 0 0.104
1.000 0.231*
1.000



mineral characters constant. However, the
partial correlations between yield {Y2) and
the mineral characters are considerably
reduced if the d.rx. is kept constant
rY2N.R = 0.153, rY2P.R = 0.184,
TY2K..R = 0.167, all being insignificant).
Thus it can be said that these mineral cha-
racters are related to yield through d.r.c.

The sigrvificant simple correlation between
oAd.r.c. and N is reduced to insignificance if
Ca is kept constant = 0.180),
while the correlation between d.r.c. and

is not affected by any of the other mineral
characters {"RP.NKMgCa = 0.351). The
correlations between N and A’ N and Ca
and Mg and Ca are not affected by keeping
the other mineral factors constant.

Correlatio7is betxveen Plugging Index and
Yield and Structural Factors

The data for plugging index and the
correlations between the plugging index,

yield and other structural factors are available
for only twenty-three clones. The relation-
ships studied were between girth, the number
of LV rings, the average distance between
consecutive rings, the density of the rings,
and yield.

Clonal differences in plugging index are
apparent. Table 8a shows the simple and
partial correlations of plugging index with
yield and the four structural characters.
The plugging index is negatively correlated
with yield (Figure 3) on both recording
occasions. The correlation is not affected
by keeping the girth or average distance
between consecutive LV rings constant,
but is much reduced if either the number
of latex rings or their density is held constant.
Even where all four structural factors are
kept constant, the correlation between plug-
ging index and yield remains significant,
indicating that the plugging index is related

TABLE 8A. SIMPLE AND PARTIAL CORRELATIONS BETWEEN YIELD AND
PLUGGING INDEX, WITH FOUR STRUCTURAL CHARACTERS CONSTANT

1,/ — 0.431*
— 0.537*
n 'l/.n — 0.257
— 0.314
n ’ii.d — 0.552**
~ Y il.G\ti — 0.398 t
'Yil.G .f —0.395 t
'Yjl.Gid — 0.514*
'YiLvf — 0.259
n'iJ.nd —0.478%
— 0.430°t
fYiJ.Ginf — 0.360
"Yil.Gind — 0.482%
n'il.GJd — 0414 T
‘wVjI.K/rf — 0.436't
n'yl.Ginfd — 0437 T
«OS P < 0. +« P < 001 ee* P < 0.001

Y2l — 0.451*
n'21.Gz2 — 0.518**
n'lLn — 0.284
AYilf — 0.369 t
n'2l.d — 0.550*
— 0.377 t
AYal.Gof — 0429 T
ryz1.Gad — 0.443*
'Y2I.nf — 0.326
"Yil.nd — 0.467*
"Y21.fd — 0.454*
n 21.G2»f — 0.420 t
AY21.G2vd — 0.416 t
AY21.G2fd — 0401 T
AY2l.nfd — 0.467*
”Y21.G2nfd — 0.444 t

1P<0.1
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SIMPLE AND PARTIAL CORRELATIONS BETWEEN PLUGGING

INDEX

AXD FOL7R STRUCTURAL CHARACTERS

TABLE 8B.
Plugging index and LV
number
nC\ — 0.w8 3 — 0.402 X
0.038 Mrt.Gi — 0401 J
*IG\.f — 0.054 «of«.] — 0.185
‘ICi.d —0.272 nn.d — 0.343
nOi.n/ — 0.009 AMn.Gif — 0.177
'1Gi.nd — 0.120 AIn.G\d — 0.248
'mICi.fti — 0.176 nnjd — 0.169
nG].nfd — 0.114 nn.G\ fd — 0.102
* P < 0.05 e P <01
to vyield independently of the structural

factors considered.

The simple and partial
plugging index with the four structural
characters are given in Table 8. The plug-
ging index is not correlated with girth or
the average distance between consecutive
LV rings, whether or not the other structural
factors are held constant. The plugging
index and the number of LV rings are nega-

correlations of

Figure 3. Relationship betveen yield (Yi)
and pluggifio index (1) over twenty-three
clones.

[

=

Plugging index and Pluagging index and

LV densitj- al'erage LV distance
‘w/ 0.480* onid 0.281

MEGi 0.481* -mldGi 0.381t
AJfn 0.337 AJd.n 0.176
Afd 0.423* Jad.f 0.131
nf.G\n 0.336 'Jd.G]n 0.209
Mf.Gxd 0.376 «* Ud.GxS 0.212
nf.nd 0.309 'Id.nf 0.106
~Nf.Givd 0.308 m.G\nj 0.156

tively correlated. The correlations between
plugging index and both density and the
number of LV rings lose significance if
either correlated factor is held constant.

Multiple Regressions of Yield on Girth and
Other Factors

Linear multiple regression equations be-
tween vyield and plugging index, d.r.c.,
girth, number of LV rings and the average
distance between rings are given in Table 9a
and their standardised forms in Table 9b.
All three structural factors, as well as the
plugging index (/), are important in esti-
mating yield (Vi) ,while only two structural
factors {Gi and «) together with | and d.r.c.
are important in the determination of yield
(Yi). Inestimating Y\, nis more important
than the other factors, whereas G2 is most
important in estimating Yi- About 80%
of the variation in yield of the nursery stage
is accounted for by the factors G, n, I and d.

CONCLUSIONS

The correlation studies show that girth,
number of LV rings and the plugging index
are important in determining yield of young
rubber plants grown in the nursery. This
finding agrees with similar studies on mature
rubber (HO, 1972; N arayanax et al, 1973)



Stem Galls of Hevea brasiliensis

w.C.

LIM*®

Galls of up to 50 cm diameter werefound on the trunks and branches of trees of RRIM 612 on

an estate in Selangor.

were found associated with gall tissue.
cosequence.

Stem galls were first reported on Hevea
brasiliensis in Malaysia in 1965 (Rubber
Research Institute of Malay.\, 1965)
in a l14-acre field of eight-year-old trees
of clone RRIM 612 in Selangor. Galls
~Yere first noticed on the trunks and branches
a few years after planting the clone and, at the
time of examination in 1970, they ranged in
size from 2 - 50 cm in diameter (Figures
1-3), some almost circumscribing the trunk.
Gall-bearing trees were distributed at ran-

Figure 1

‘Now at School of Biological Science, Universiii
Sains Mulaysiu, Penang.

Three trunk galls from clone

The galls were formed by proliferation of the outer parts of the branch
or trunk, prohablv as a result of enhanced manufacture of growth substances.

No pathogens

Galls can be easily removed and are of little economic

dom in the 14 acres, about 5®o of trees
being affected. Such gall-bearing trees were
otherwise healthy and of normal girth.
Adjacent trees of clones RRIM 603 and
605 were unaffected.

DISCUSSION

The surface texture of a gall depends
on its age and rate of growth; the bark of
rapidly-growing galls flakes from the sur-
face (Figure 1), whereas the surfaces of

10 cm
RRIM 612. * <
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The average distance between consecutive
LV rings and latex d.r.c. have varying asso-
ciations with young nurserj* buddings. The
major mineral constituents of latex (A" P
and K) are related to yield through d.r.c.

Partial correlations indicate that girth,
number of LY rings and the plugging index
are not correlated with each other and con-
tribute towards yield of young buddings
independently.
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