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The yield potential o f 18 Hevea brasiliensis clones were evaluated over the first ten years o f tapping under continuous 
tapping system (without rest) in Assam, North East India. Secondary attributes like T P D , clear bole volume, wind 
damage and tolerance to powdery mildew disease of these clones were also evaluated. R R IC  102 showed the highest 
girth in immature stage, closely followed by RRIC 105, while the lowest girth was observed in G1 1. R RIC  102 
exhibited the highest girth increment after the commencement o f tapping and during mature stage. RRIM  600 had 
the highest yield (33.91 g) over the first ten years o f tapping followed by PB 311 (31.08 g). Yield was less for all the 
eighteen clones during winter months (December to March) characterized by low temperature, combined with 
wintering and refoliation stresses. High dry rubber content (DRC) o f latex was observed in all the clones from May 
to August, while it was low in December and January. Yield got stabilized by six years o f tapping. The projected 
commercial yield (kg/ha/year) over the first ten years o f tapping indicated that RRIM  600 ranked first (2034 kg) 
followed by PB 311 (1864 kg). The potential yield o f RRII 105, (the popular clone in the traditional tract) was only 
1680 kg/ha/year in the experimental location.
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IN T R O D U C T IO N  affects the growth and increases the gesta-
There is a growing demand for natu- tion period by one or two years as compared

ral rubber in India and non-availability o f to the traditional zone. Therefore, it is nec-
potential land for further expansion o f this essary to evolve location-specific clones for
crop in the traditional rubber growing re- North East India. Very limited information
gion o f South West India, the cultivation has is available on the effect o f agro-climate on
been extended to the non- traditional areas grow th and yield o f  ru bber {H ev ea
o f North East (NE) India. The north-east- brasiliensis) clones in this region (Sethuraj et
ern region has been identified as one of the a i ,  1989; Vinod et a i ,  1996; Mondal et a l ,
most potential non-traditional tracts suitable 1999). The present study was takSi up to
for rubber plantation, the major agro-cli- evaluate the grow th and yield o f  18
matic constraint for growth and productiv- H. brasiliensis clones under the prevailing
ity o f rubber here is the low temperature agro-climatic conditions o f  Assam in N E
during winter (December to February) which India.
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MATERIALS AND M E T H O D S
The study was conducted in 18 Hevea 

clones (R R II 105, R R II 118, R R II 203 , 
RRIM  600 , R R IM  6 0 5 , PB 86, PB 235 , 
PB 5/51, G T  1, G1 1, R R IC  102, R R IC  
105, RRII 208, R R II 5, PB 260, PB 310, 
PB 311 and P R  255) in two clone trials 
planted in single-tree-plot, with completely 
randomized design during 1985 and 1986 
with 40 replications at the Regional Research 
Station of the Rubber Research Institute of 
India at Sorutari Farm (Lat: 26” 35 ’N, Long: 
90“ 52 ’E, Alt: 50 to 105 m above msi) in 
Kamrup district o f Assam.

Three years after planting, girth o f the 
trees at a height o f 150 cm from the bud 
union was measured at intervals o f  three 
months. Girth o f the plants in 20 replica­
tions were used to calculate the girth incre­
ment in immature and mature phases o f 
growth. The trees were opened for tapping 
at the age o f eight years and tapped under 
1/2S d/2 system without any tapping rest. 
Based on uniform girth ten trees o f each 
clone were selected at random for recording 
yield (by cup coagulation) and dry rubber 
content (D RC) at monthly intervals. The 
commercial yield was calculated and pro­
jected based on 400  trees and 150 tapping 
days over 10 years o f tapping. Yield data for 
the first 10 years o f tapping were analyzed 
to find out the year o f  yield stabilization 
using rank correlation method. The timber 
yield (clear bole volume) was estimated us­
ing the values o f girth and first forking height 
at the age o f 18 years following the Hoppus 
method (Chaturvedi and Khanna, 1982). 
Secondary characters like wind damage, in­
cidence o f tapping panel dryness (TPD ) syn­
drome (75 %  and above) and the severity of 
powdery mildew disease were also recorded

periodically. The data were statistically ana­
lyzed.

RESULTS AND D ISC U SSIO N
The growth performance o f the clones 

in respect o f girth during juvenile, imma­
ture and mature phases are presented in 
Table 1. In the juvenile phase, the girth of 
clones R R IM  6 0 0 , PB 2 3 5 , R R II 118 , 
RRIM  605, RRII 203, G T  1 and RRII 105 
were statistically on par and above the mean. 
At eight years after planting, R RIC  102 at­
tained the highest girth (56 .6  cm) closely 
followed by R R IC  105 (55.05 cm), PR 255 
(54.66 cm) and PB 311 (54.21 cm) and the 
least was for G 1 1 (40.18 cm). Girth o f clones 
RRIM  600, PB 235, RRII 208, PB 260 and 
PB 310 were also above the average at eight 
years after planting. At 18 years after plant­
ing, R R IC  102 showed the highest girth 
(79.9 cm), R R II 118 (75.7 cm), RRII 203 
(75.3 cm ), R R IM  600 (74 .4  cm) and PB
310 (72.8 cm) also showed high girth with 
the lowest in PB 5/51 (53 .0  cm). There 
was no significant difference between the 
clones in girth increment. The highest an­
nual average girth increment was also no­
ticed for R R IC  102 (6 .6  cm) followed by 
PR  255 (6.54 cm), PB 235 (6.09 cm) and 
R R IM  600 (6 .08 cm) with the lowest for 
PB 5/51 (4.1 cm) at the immature phase of 
growth. The average rate o f girth increment 
in the mature phase (tapping) ranged from
1.02 to 2 .39  cm. Clone R R II 118 showed 
the highest annual girth increment (2.39 cm) 
closely followed by R R IC  102 (2.33 cm) and 
RRII 203 (2.29 cm).

The mean yield over first ten years of 
tapping was m axim um  for R R IM  6 0 0  
(33.91 g/t/t) which was on par with PB 311 
(31 .08  g). The clones PB 235 (29 .09  g),
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Table 1. V ariability  in annual mean girth, girth increment, yield and other secondary attributes

Clone Girth at various Mean girth Mean Commer­ Clear TPD  Powdery Wind
stages (cm) increment yield cial bole (%) mildew damage

(cm) (first yield volume incidence
Juvenile Immature Mature Immature Mature 1 0 projected (m V
(3YAP) (8 YAP) (18YAP) (5 years) (10 years) years) (kg/ha/yr) tree)

RRII 105 22.33 50.26 63.1 5.59 1.13 28.00 1680 (6 ) 0 .16 1 0 . 0 S 13.7
RRII n o 23.94 50.65 75.7 5.80 2.39 27.86 1671 (7) 0 .17 12.9 MT 12.5
RRII 203 22.79 49.32 75.3 5.73 2.29 24.10 1446(11) 0 .15 2 . 2 T 4.1
RRIM 600 24.00 52.51 74.4 6.08 1.92 33.91 2034 (1) 0 . 1 2 1 0 . 0 MT 4.6
RRIM 605 22.93 49.44 68.3 5.68 1.63 24.71 1482(10) 0 . 1 1 15.3 MT 4.5
PB 8 6 2 2 . 1 0 50.23 71.5 5.82 1.85 26.16 1569 (8 ) 0 . 1 2 11.7 T 0 . 0

PB 235 23.95 52.89 70.0 6.09 1.58 29.09 1745 (3) 0 . 2 0 2.7 HS 2 . 6

PB5/51 21.43 40.78 53.0 4.10 1 . 0 2 22.39 1343(15) 0 . 1 2 8.5 HS 2.7
GT 1 22.62 47.68 70.7 5.73 1.83 28.59 1715 (5) 0 .13 0 . 0 MT 9.5
G l l 18.25 40.18 59.3 5.02 1.50 21.63 1297(16) 0 .08 16.2 S 2 . 2

RRIC 102 18.30 56.60 79.9 6.60 2.33 21.06 1263(17) 0 .24 15.7 S 9.5
RRIC 105 20.70 55.05 69.9 5.61 1.48 20.85 1251(18) 0 . 1 1 9.5 S 18.5
RRII 5 20.41 51.19 65.7 4.98 1.45 23.84 1430(12) 0 .14 0 . 0 S 0 . 0

RRII 208 21.64 53.10 69.5 5.22 1.63 24.82 1489(9) 0 . 1 2 4.5 MT 1 2 . 0

PB 260 19.19 52.83 67.4 5.26 1.46 23.41 1404(13) 0 .17 7.6 MT 0 . 0

PB 310 21.79 53.61 72.8 5.68 1.92 28.77 1726(4) 0 . 2 0 4.3 MT 4.1
PB 311 20.83 54.21 69.7 5.82 1.55 31.08 1864(2) 0 .14 7.1 MT 3.4
PR 255 18.12 54.66 72.3 6.54 1.77 23.12 1387(14) 0 .17 13.3 S 6 . 2

Mean 21.40 50.84 69.4 5.63 1.70 25.74 1544.2 0.14 8.4 .
6 . 2

LSD (P<0.05)1.74 2 . 8 8 3.2 NS NS 3.17 191.61 0.03 - -

YAP= Years after planting; Figures in parenthesis indicate the relative ranking of individual clone based 
yield potential; HS=Highly susceptible; S= Susceptible; MT=Moderately tolerant; T= Tolerant.

PB 310 (28.77 g), G T  1 (28.59 g) and RRII 
105 (28.0 g) yielded above the average. The 
minimum yield was recorded for R RIC  105 
(20 .85  g). T he projected productivity o f 
these clones are 2 0 3 4 , 1864, 1745, 1726, 
1715, 1680 and 1251 kg/ha/year respec­
tively.

The data o f rank correlation over the 
first ten years o f tapping v̂ îth respect to yield 
stabilization are presented in Figure 1. The 
correlation stabilized at 0.95 from sixth year. 
Hence six years yield is sufficient for identi­
fication o f yield potential among experimen­
tal clones.

The yield recorded in different months 
are presented in Table 2. Yielding pattern

C

S.

Years

Fig. 1. Stabilisation of yield over ten years of tapping

o f clones over months in Assam shows a clear 
delineation o f low and high yielding peri­
ods. The low yield from January to March
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Table 2. Yield pattern in different months (mean of 5 years)

Clone Dry rubber yield (g/t/t)

Jan Feb Mar Apr May Jun Ju l A ug Sept O ct Nov Dec

RRII 105 24.68 1 7.43 13.40 21.68 19.39 19.28 18.00 19.89 29.08 44 .90  44.89 43.03
RRII 118 19.05 18.36 18.41 23.14 21.13 14.79 16.06 18.95 28.00 36 .86  39.34 33.51
RRII 203 16.24 13.91 12.25 19.24 16.18 14.71 18.63 19.17 22.73 30.44 34.79 28.56
RRIM 600 31.09 23.85 20.21 27.46 22.61 22.20 21.42 28.52 31.46 45 .10  55.68 50.85
RRIM 605 19.56 16.88 9 .33 14.67 14.69 13.58 11.26 15.30 19.04 34.55 41.35 37.93
PB 8 6  19.06 13.09 12.35 18.31 17.48 15.51 16.09 20.35 21.78 32.35 33.49 36.83
PB 235 22.97 20.48 16.50 24.07 19.13 13.33 14.38 20.85 31 .07  42.72 51.38 40.17
PB5/51 25.11 18.07 13.60 18.02 15.18 13.68 13.78 18.54 20.88 29.28 36.80 34.51
GT 1 24.82 21.57 15.24 20.73 18.72 17.06 16.13 20.58 25 .06  32 .89  41.09 37.22
G i l  18.41 14.80 12.12 17.92 13.29 13.32 12.50 15.16 17.78 29.86 32.72 30.79
RRIC 102 15.46 12.41 10.82 15.03 14.05 14.66 14.19 19.34 23.40 27.52 32.74 26.31
RRIC 105 15.90 10.59 10.40 16.26 16.58 13.23 8 .50 12.87 20.51 25.01 34.40 25.60
RRII 208 11.93 11.12 11.48 17.02 14.60 18.24 13.32 21.41 25.23 34 .47  33.34 27.89
RRII 5 17.69 13.11 13.89 18.64 16.45 17.25 17.42 22.16 27.92 34.13 38.23 30.29
PB 260 14.82 11.23 11.47 16.02 15.68 16.68 13.56 19.91 25.58 28 .70  38.34 29.41
PB 310 19.71 17.71 18.45 22.40 19.40 20.61 18.32 25.44 31.51 39 .18  42.98 33.37
PB 311 20.73 21.65 19.80 24.63 25.10 22.32 24.31 33.48 ^37.54 45 .32  45 .23 35.82
PR 255 17.82 12.90 10.21 14.81 16.40 13.50 13.77 19.19 ^20.54 26.90 30.00 29.54

for all the clones can be attributed to low 
winter temperature from the middle o f De­
cember, which leads to defoliation. Factors 
like utilization o f reserve foods for refoliation 
and flowering along with moisture stress may 
result in the low yield during February to 
March. W ith the rise in temperature from 
March onwards, a substantial increase in 
yield was noticed in April. This may prob­
ably due to refoliation (Chua, 1970; Hu 
Yaohua and X ie H aishing, 1985) which 
starts by the first or second week o f Febru­
ary and the new flushes become mature by 
March/April (Mondal et aL, 1998). There­
after, a slight decline in yield was noticed in 
all the clones which remained low till July. 
The marked reduction in yield in summer 
months as reported here could be due to low 
level o f soil moisture and high vapour pres­
sure deficits (Sethuraj and George, 1976; 
Sethuraj and Raghavendra, 1 9 8 4 ; 
Chandrasekhar et al., 1990). It is well es­
tablished that temperature and availability

o f water are the two major factors influenc­
ing growth and yield o f rubber plants (Rao 
et al., 1993). The mean monthly maximum 
and m inim um  tem perature recorded at 
Sorutari Farm were in the range o f 23.6 to 
32 .8  “C and 11.0 to 24 .9  °C, respectively. 
This could also be due to low latex flow rate 
and reduced duration o f flow (Devakumar 
et al., 1988). The fall in temperature dur­
ing October and November stimulates yield 
as the atmospheric conditions are most ideal 
for latex flow and production (Priyadarshan 
et a i ,  2000).

The timber obtained from a rubber 
tree comprises mainly o f the clear bole vol­
ume which is dependent on the height at 
first forking and the girth o f the tree. The 
clear bole volume (m^/tree) ranged from 0.08 
(G1 1) to 0.29 (RRIC  102) among tlje clones 
(Table 1). The timber production potential 
along with high yield assumes much signifi­
cance in maximizing the economic returns 
from rubber plantation. However, clone
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PB 235 is reported as potential clone for la­
tex and timber production (Arshad et al., 
1995). Clones with high girth along with a 
high branching nature are preferred for use 
as timber clones (Viswanathan et al., 2002).

The data on secondary attributes like 
the incidence o f  tapping panel dryness, 
(TPD ) wind damage and powdery mildew 
disease caused by Oidium heveae are shown 
in Table 1. Incidence o f T P D  was noticed in 
all the clones evaluated except G T  1 and 
RRII 5. Clone GI 1, though a relatively low 
yielder was most susceptible to T P D  (16.2 
% ). All the high yielders except G T  1 
showed T P D  in the ranges between 2 .7  to 
10 per cent. Tapping panel dryness, gener­
ally considered to be a physiological disor­
der associated with excessive exploitation 
(Chrestin et al., 1985) is reported to occur 
in varying in ten sities am ong clones 
(Sivakumaran et a l ,  1986 ; Mydin et a i ,  
1999).

The incidence o f wind damage till the

eighteenth year after planting was recorded. 
Three clones viz., PB 86, PB 260 and RRII 
5 were not affected by wind. R R IC  105 
was the m ost prone to w ind damage 
(1 8 .5 % ). Am ong the prom ising rubber 
yielding clones (ranked from 1“ to 5*), the 
damage by wind was less (3.4 to 9.5 %).

All the clones were affected by pow­
dery mildew disease with varying intensity 
(Table 1). Among the clones assessed, the 
disease severity was above the grade 3.5 for 
PB 5/51, PB 235 , R R II 105, Gl 1, RRIC  
102, R R IC  105, RRII 5 and PR 255, indi­
cating their susceptibility to powdery mil­
dew. For the promising rubber yielding 
clones viz., RRIM  600, PB 311, PB 310 and 
G T  1 the infection grade ranged from 1.5 
to 2.5 which indicated that these clones are 
moderately tolerant. Clones PB 86 and RRII 
203 showed tolerance with infection grades 
below 1.5.

The dry rubber content (DRC) o f la­
tex o f  H . brasiliensis  clones in different

Table 3. Dry rubber content in different months (mean of 5 years)

Clone Dry rubber content (%) Mean

Jan Feb Mar Apr May Jun Jul Aug Sept O ct Nov Dec

RRII 105 21.60 25.33 25.59 26.93 30.86 30.20 30.48 31.57 33.1 32.18 29.93 26.18 28.66
RRII 118 23.35 27.17 28.28 28.66 33.81 31.10 31.08 34.24 34.29 32.66 29.43 26.18 30.00
RRII 203 22.99 27.54 25.42 24.65 32.01 31.47 30.05 29.84 30.10 30.49 26.68 23.78 27.91
RRIM 600 21.73 25.13 27 .27 26.27 32.09 32.05 31.81 35.40 34.78 33.69 30.00 25.75 29.66
RRIM 605 25.12 27.36 27.05 26.06 28.62 29.41 30.50 34.19 32.62 33 .17 31.20 27.67 29.41
PB 8 6 18.99 22.97 24.91 25.20 31.77 30.46 30.94 31.28 30.97 30.80 28.20 22.67 27.43
PB 235 26.86 30.39 27.64 29.06 30.30 29.90 31.44 33.31 32.40 32.29 30.46 27.83 30.15
PB5/51 22.45 25.89 27.44 24.86 30.39 32.44 32.15 33.52 32.80 32.64 30 .47 26.09 29.26
GT 1 24.04 28.00 27.90 27.83 32.65 30.91 30.58 34.21 32.21 31.73 29.80 27.06 29.74
G l l 21.98 24 .77 27.45 26.05 28.73 30.0 29.08 30.52 30.69 29.79 30 .47 25.66 27.93
RRIC 102 23.21 24.89 26.75 29.22 30.09 33.76 30.13 33.26 33.66 33 .87 33.18 27.41 29.95
RRIC 105 2 2 . 8 6 23.57 25.63 29.39 28.96 29.80 28.17 32.75 31.81 30.50 29.59 27.19 28.35
RRII 208 2 2 . 2 0 23.86 25.48 31.11 29.81 30.76 30.53 33.66 31.90 30.42 29.91 27.0® 28.80
RRII 5 23.67 25.96 28.68 32.07 30.60 32.98 30.68 34.20 33.10 31.57 30.39 25.51 29.95
PB 260 23.35 25.08 27.31 31.24 29.65 30.10 28.79 32.39 31.15 30.86 30.52 25.10 28.70
PB 310 22.74 25.55 26.81 31.27 31.88 31.82 31.11 34.99 33.41 32.04 30.42 26.30 29.86
PB 311 25.35 25.45 26.94 31.57 31.14 30.55 30.53 32.06 29.94 29.41 30.39 27.03 29.19
PR 255 24.85 25.70 28.19 28.26 29.96 30.46 31.20 34.24 30.46 30.30 30.82 26.90 29.27
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months are presented in Table 3. Low DRC 
was recorded from December to March (with 
the lowest in January) for all the clones 
(Fig.2). Maximum D R C  was recorded in 
August with highest annual average in PB 
235  (3 0 .1 5  % ) follow ed by R R II 118 
(30% ). Lower D R C  observed in all the 
clones from December to February was prob­
ably due to fall in minimum temperature 
below 15 °C (Sethuraj, 1992) which might

30

20 £
ucc
Q

10

M o n th s  
D R C  (%) □  Y ie ld  (g/t/t)

F ig . 2 . V a r ia b i l i t y  in  y ie ld  p o t e n t ia l  a n d  D R C  in  d iffe re n t 
m o n th s  o v e r  1 0  y e a rs  (M e a n  o f  18  c lo n es)

have affected the rate o f rubber synthesis.
The performances o f the five clones

W2., RRIM  600, PB 311, PB 235, PB 310 
and G T  1 out of 18 //. brasiliensis clones in 
terms of high yield and better growth sug­

gests their potential as efficient clones for 
future planting in north east regions. Since 
the promising clone, PB 235 is susceptible 
to powdery mildew disease, it may be rec­
ommended for future planting only in NE 
regions when the disease occurrence is ab­
sent. The yield was observed to stabilize in 
six years and yield potential can be identi­
fied. Besides the clones R R IM  6 0 0  and 
G T  1 already recommended for large scale 
planting in the non-traditional regions, PB
311 and PB 310 are also potential yielders 
with moderate tolerance to powdery mildew 
disease in Assam. However, the adaptabil­
ity of these clones to different locations of 
variable ecological conditions in north east 
region under commercial scale planting needs 
to be assessed.
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