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Abstract
Twelve clones o f rubber {Hevea brasiltensis) (RRII 5, RRII 118, RRIi 208, RRII 300, RRII 308, RRIM 600, RRJM 703, PR 255, 
PR 261, SCATC 88-13, SCATC 93«114 and Haiken 1) o f which three are Chinese clones were evaluated in a large scale trial along 
with the control clone RRII 105. The trial was laid out in 1989 and the trees were opened for tapping during the 7* year after 
planting in 1996. The performance o f these clones with respect to yield over a period o f nine years, growth attributes, timber traits, 
incidence o f tapping panel dryness, Phytophihora, pink and powdery mildew disease are presented. Significant clonal variations 
existed for all the characters. Clone RRII 5 (66.02 g/t/t) was the highest yielder over nine years o f tapping followed by RRII 118 
(54.55g/Vt), RRir 308 (47.27 g/t/t) and RRII 208 (46.77 g/t/t). Clone R R II! 18 showed a rising yield trend. Among the cold tolerant 
Chinese clones evaluated SCATC 88-13 (45.00 g/t/t) showed comparable yield while SCATC 93-114 was the best in terms o f growth 
and secondary attributes. Superiority o f clones for specific traits is discussed.
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Introduction

Evaluation o f exotic clones is one o f the important 
methods o f crop improvement in Hevea. In order to 
circumvent the breeding process, plant breeders in 
different rubber growing countries usually exchange 
potential clones among themselves. Evaluation and 
selection o f clones for yield, girth and desirable secondary 
characters in the prevailing local agro climatic conditions 
assumes greater significance in choosing the right clones 
for large- scale planting. The present study reports the 
performance o f certain selections of Indian, Malaysian, 
Indonesian and jChinese origin in comparison with the 
popular clone of India viz., RRII 105.

Materials and Methods

The materials comprised thirteen clones of Hevea 
brasiliensis ( Willd. ex Adr. de Juss. Muell. Aig.) o f which 
three are Chinese clones viz., SCATC 88-13, SCATC 
93-114 and Haiken 1 introduced through bilateral clone 
exchange programme during 1984-85. The Malaysian 
clones (RRIM 600 and RRIM 703) and Indonesian clones 
(PR 255 and PR 261) were earlier introductions. Indian 
clones (RRII 5, RRII 105, RRII 118, RRH208, RRII 308) 
constituted both primary and hybrid clones (Table 1).

These clones were evaluated in a large scale trial 
em ploying random ised block design w ith seven 
replications and seven plants per plot at the research farm 
o f the Rubber Research Institute of India, Kottayam. The 
trial was laid out in 1989 and the trees were opened for 
tapping during the 7* year after planting. The tapping 
system followed was 1/2S d/3.

Yield recording was done at fortnightly intervals 
by cup coagulation method and mean annual dry rubber

Table 1. D etails o f  clones evaluated

Clone P arentage C ountry  o f origin

RRII 5 Primary India
RRII 118 Mil 3/2 X Hi! 28 - do -
RRII 208 Mil 3/2 X AVROS 255 ■ do -
RRII 300 Tjir 1 X PR 107 ■ do -
RRII 308 G i l  X PB 6/50 • do -
RRIM 600 Tjir 1 X PB 86 Malaysia
RRIM 703 RRIM 600 X RRIM 500 • do-
PR 255 Tjir I X PR 107 Indonesia
PR 261 Tjir 1 X PR 107 - do •
SCATC 88-13 RRIM 600 X Pi} B 84 China
SCATC 93-114 TR 31-45 x H K  3-11 - do •
Haiken 1 Primary ■ do •
RRII 105 Tjir 1 X G il India (Control)

^Corresponding author: Alice John. Subject Matter Specialist, Rubber Training Centre. Kottayam 686 009. E-mail: atice^rubberboard.org.in



yield was computed. Girth o f trees at a height o f 150 cm 
from bud union was measured annually from three years 
after planting onwards. The annual girth data was used 
for computation of girth increment before tapping and 
girth increment on tapping. The height of branching was 
recorded and the timber yield in terms o f clear bole 
volume was computed using the measurements o f girth 
and branching height following the True volume method 
(Chathurvedi and BChanna 1982). Secondary characters 
like incidence o f tapping panel dryness, incidence of 
Pyhtophthora, pink disease and powdery mildew disease 
were also recorded periodically. Data were statistically 
analysed as per the procedure given by Panse and 
Sukhatme (1985).

Results and Discussion

The performance o f thirteen clones in respect of 
yield is presented in Table 2. There existed highly 
significant clonal variation for annual mean yield. The 
annual mean dry rubber yield over first five years ranged 
from 16.68 g/tree/tap (g/t/t) to 61.42 g/t/t with a general 
mean o f40.83 g/t/t. The clone RRII5 showed the highest 
yield of 61.42 g/t/t followed by clones RRII 105 and RRH 
118 with 47.11 and 46.00 g/t/t, respectively. Clones viz., 
RRII 308, SCATC 88-13 and RRII 208 showed yield on 
par while clone SCATC 93-114 exhibited the lowest yield 
o f 16.68 g/t/t. Among the three introductions from China, 
SCATC 88-13 showed the best performance in terms of 
mean annual yield over first five years.

Table 2. M ean yield perform ance o f  clones

Clone M ean d ry  ru b b er 
yield over f irs t 

five years In 
A panel ( g/t/t)

M ean d ry  ru b b er 
yield  over f irs t 

four years in 
B panel ^ t / t )

Mean d ry  ru b b er 
yield over 

9 years
(g /t/ t)

RRII 5 61,42 71.77 66.02
RRII 118 46,00 65.28 54.55
RRII 20S 43,04 51.43 46.77
RRII 300 37.22 43.09 39.83
RRII 308 45.20 49.86 47.27
RR1M600 38,14 42.31 40.00
RRIM 703 42,86 38,00 40.66
PR 255 43,39 44,36 43.82
PR 261 36,33 40.30 38.10 \
SCATC 88-13 43,96 46.25 45.00
SCATC 93-114 16.68 24.52 20.16
HinXen 1 29.54 24.06 27 lO
RRl! 105 47.12 51,17 48.9?
Mean 40.83 45.56 42.93
CD (P* 0.05) 6.52 9.63 7.39

of 71.77 g/t/t followed by RRII 118, RRII 208, RRII 105 
and RRII 308.Yield in the B panel ranged from 24.06 to 
71,77 g/t/t. Chinese clones viz., Haiken 1 and SCATC 
93-114 were the poor performers. The trend for yield 
performance in B panel was the same as that for the first 
five years.

Pooled analysis for yield over nine years of tapping 
showed significant variation for the character. RRII 5 
was significantly superior in yield than the control clone 
RRII 105 and RRII 118 was die second best in this trial. 
Mean annual dry rubber yield over nine years ranged 
from 20.16 g/t/t to 66.02 g/t/t. Performance of RRII 308 
and RRn 208 were on par with the control clone RRII 
105. Among the Chinese clones evaluated, clone SCATC 
88-13 showed comparable yield performance while 
clones SCATC 93-114 and Haiken 1 were poor in yield 
in this location. Good performance o f SCATC 88- n 
terras o f yield is reported from non traditional regions of 
Tripura and Nagrakatta (Varghese,200^ and Das ef a i, 
2005). The comparative yield performance o f clones over 
nine years o f tapping is depicted in Fig. 1. The rising 
yield trend in clone RRII 118 over the years is evident 
from the figure. '

While yield o f rubber is the major consideration 
in the breeding for improved clones, there are other 
characteristics that are equally important in ensuring the 
stability in yield and there by enhancing the value of the 
rubber tree. Characteristics such as girth and girth 
increment before and after tapping determine the age of 
attainment o f tappability and the timber value (Othman 
and Aziz, 1994). The main growth characteristics of the 
clones studied are presented in the Table 3. Highly 
significant clonal variation was observed for the

Table 3. Im p o rtu it  g row th ch a rac te r!  o f th e  cloaes

g/tA = g/trec/tap

The clones iri general recorded a mean yield of 
45.56 g/t/t for next four years in the B panel. Clone RRII 
5 continued to show'the best perfonnance with an yield

Clone G lrtb  a t 
opening 

(cm)

T appability
(% )

M ean girth  
increm ent 

before tapp ing  
(cm /yr)

M ean girth  
Increment 
on tapping 

(cm/yr)

RRII 5 55.91 90.00 6,50 2,76
RRII 118 61.82 100,00 7,01 4,14
RRII 208 53.36 80,63 5,94 1,92
RRII 300 52.51 67.08 5.78 2.10
RRil 308 55.78 90.03 6.68 3.8
RRIM 600 49.72 49.02 5.67 2.91
RRIM 703 49.93 58.00 5.51 1,7
PR 255 50.54 55.44 5.98 2.15
PR 261 51.22 52.32 5.62 1.71
SCATC 88-13 49.95 52.14 5.72 2.41
SCATC93-114 50.44 61.02 6.30 3.06
Haiken 1 45.62 25.66 4,48 1.50
RRII 105 52.16 62.55 5,94 2.51
Mean 52,22 64.91 5,93 2.51
C D (P  = 0 05) 5,12 • 1,08 1.06



charactere studied. According to Simmonds (1989), yield 
and vigour in the crop are hardly separable.

Growth vigour is genetically controlled and there 
is marked clonal variation with regard to girth increment 
under tapping and its effect on yield (Ferwerda, 1969).

The vigorous growth habit o f clone R R II118 was 
evident from its attaining 100 % tappability at the time 
o f opening. The high vigour coupled with 100% 
tappability in the 7“’ year reflecting uniformity in growth 
has commercial significance. Two other clones viz., RRII 
308 and RRII 5 also recorded very high tappability of 
90.03 and 90 %, respectively. The girth at opening was 
the highest for clone RRII 118 (61.82 cm). The other 
vigorous clones in the trial include RRII 5 (55.91 cm), 

111 308 (55.78 cm), RRII 208 (53.36), RRII 300 (52.51 
wii) and RRII 105 (52.16 cm), respectively. The Chinese 
clone Haiken 1 recorded the lowest girth at opening 
(45.62 cm) in this trial. The rate of girth increment (GI) 
before tapping ranged from 4.48 to 7.01 cm. Clone RRII 
118 showed the highest GI rate o f 7.01 cm followed by 
RRII 308 (6.68 cm). RRII 5 (6.50 cm) and SCATC 93- 
114 (6.3 cm).The trend for GI rate during tapping was 
the same with a range o f 1.50 to 4.14 cm. The influence 
of GI rate on yield o f clones was reported by Mydin et 
al. (1994). Table 4 shows the performance o f clones with 
respect to forking height, girth and clear bole volume at 
the age of 12 years after planting. Girth in the 12'*' year 
after planting ranged from 51.63 to 78.38 cm with a 
general mean o f62.26 cm. There was significant variation 
for the girth among the clones. RRII 118, RRII 308 and 
RRII 5 were the vigorous clones in the \2'^ year after 

‘ inting. There was significant clonal variation for clear 
. .  le volume which ranged from 0.08 to 0.17 m  ̂/tree. 
Clone RRII 118 recorded the highest clear bole volume

Table 4. Im p o rtan t tim ber tra its

C lone C lea r bole
volum e (m 3/tree)

B ranching
height(m )

G irth  12th y r  (cm)

RRII 5 0.12 3.49 66.91
RRII 118 0.17 3.44 78.38
RRII 208 0.11 3.76 61.02
RRII 300 0.10 3.5 60.89
RRII 308 0.13 3.10 70.88
RRIM 600 ' 0.09 3.14 61.36
RRIM 703 , 0.09 3.42 56,64
PR 255 0.08 3.02 59.15
PR 261 0.08 3.14 58.04
SCATC 88-13 0,10 3,49 59,57
SCATC 93-114 0.10 3.18 62.67
Haiken 1 0.08 3.81 51.63
RRII 105 0.10 3.18 62.18
Mean 0.10 3.36 62.26
CD(P* 0.05) 0.03 NS 4.63

of 0.17 m’ /tree followed by RP.Il 308 (0.13 nv* /tree) 
and RRII 5 (0.12 m ' /tree). The timber production 
potential along with yield assumes much significance' 
for maximising the economic returns from rubber 
plantation. The yield o f timber obtained from rubber tree 
comprises mainly of the clear bole volume (Najib et al., 
1995) which is dependent on the height at first forking 
and the girth of the tree which in turn is dependent on its 
growth rate. The growth attributes especially girth 
increment under tapping, thus have a bearing on the 
volume of timber (Mydin et al., 2005). The clones with 
high clear bole volume viz., RRII 118, RRII 308, RRII 5 
and RRII 208 were significantly high girthing clone 
which maintained a high growth rate in the tapping phase 
also, an indication o f their timber yield potential in future 
years.

Resistance to various biotic and abiotic stresses is 
o f greater significance in the performance o f Hevea 
clones. Incidence of tapping panel dryness ranged ftt)m
0.00 to 10.2 % (Table 5). Clone SCATC 93- 114 was 
free from tapping panel dryness. Other clones which 
showed less occurrence of TPD were RRII 208 (2.04 %) 
and RRIM 703 (4.08 %). RRII 308 and RRH 105 were 
the most susceptible clones with 10.12 % each. All the 
clones were found to be affected by powdery mildew 
with varying intensity. Chinese clones viz., SCATC 93- 
114, RRIM 703, RRII 5 and Haiken 1 showed less disease 
intensity while others showed average to above average 
incidence of powdery mildew (Table 5). All the clones 
were affected by pink disease at the 3"* year after planting. 
The incidence varied from 12.25 % (RRII 208) to 44.39 
% (PR 255) with a general mean o f28.27 %. Pink disease

Table 5. Im p o rtan t secondary ch aracters

Clone Brown
bast

(% )

Incidence of 
Phytophthora 

(L eaf retention 

% )

Incidence of 
pow dery 
mildew 
(PD I)

Incidence of 
p lok  disease 

(PDI)

RRII 5 8.16 79.11 25.45 27.30
RRII 118 6.12 73.01 32.97 23.47
RRII 208 2.04 59.79 34.48 12.25
RRII 300 6.12 59.91 51.91 27.55
RRII 308 10.2 73.33 46.12 25.51
RRIM 600 6.12 47.00 40.88 35.72
RRIM 703 4,08 34.36 20.82 18.62
PR 255 6.12 63.66 38.95 44.39
PR 261 6.12 53.43 42.28 23.98
SCATC 88-13 6.12 59.66 52.60 34.69
SCATC 93-114 0.00 48.66 15.32 14.97
Haiken 1 6.12 43.76 29.14 36.40
RRII 105 10.2 85.15 50.38 40.82
Mean 5.96 60.06 37.02 28.27

• •  Source o f  data on powdery mildew: Rajalakshmy ei al. (1997) 
•* Source o f  data on pink disease: Rajalakshmy et al. (1994)



predominant in young rubber trees is the most serious 
among the stem diseases (Kothandaraman and Idiculla 
2000). Occurrence of high incidence o f pink disease of 
tliese clones during the 2"̂  and 3"* year and subsequent 
reduction thereafter was already reported by Rajalakshmy 
el a/.(1994).

Abnormal leaf fall caused by Phytophthora spp. 
is the most destructive disease o f rubber in India (Edathil 
et al., 2000). The intensity o f abnormal leaf fall varied 
significantly among clones with leaf retention ranging 
from 34.36 to 85.15 %. High leaf retention was noticed 
in the control clone R R II105 followed by R R II5, RRII 
118 and RRII 308. Clones RRIM 703 and Haiken 1 
recorded low leaf retention. High level of tolerance of 
clone RRII 105 to Phytophthora is already reported 
(Pillay et a i,  1980; Mushrif et al., 2004).

Rubber yield in H evea brasiliensis  is a 
manifestation o f various morphological, anatomical, 
physiological and biochemical characters o f the tree 
(Pollinere, 1966). A superior clone is expected to exhibit 
higher yield and other secondary attributes. From the 
comprehensive study of various parameters of clones, it 
emerges that RRH 5 is the high latex yielder among the 
clones evaluated. Superiority o f clone RRH 5 in terms of 
yield and vigour combined with satisfactory secondary 
characters has already been reported (Marattukalam et 
a l, 1989, 1990 and 1992). Clone RRD 118 performed 
well m terms of yield, growth and timber attributes and 
resistance to biotic and abiotic stresses which could be 
recommended for commei 3ial planting after examining 
its performance in on farm trials. Superiority o f this clone 
in terms o f growth vigour in the early growth phase is 
reponed by Varghese et al. (1996). Clone RRII 118 
exhibited a rising yield trend and showed good 
performance in B panel. The yield superiority o f a clone 
is judged by its capacity to maintain considerable yield 
levels during stress. Supremacy o f clone RRII 118 in 
terms o f growth and yield is reported from the non- 
traditional regions also (Priyadarshan et al., 2000 and 
Reju et al., 2002). Another clone found to be promising 
was RRII 308. However the merit of this clone needs to 
be examined in different locations.

Among the cold tolerant Chinese clones evaluated, 
SCATC 88>13 showed comparable performance for yield. 
This clone is also reported as a potential clone for non- 
traditional regions o f Tripura and Nagrakatta. Clone 
SCATC 93-114 was the best in terms o f growth attributes 
and secondary characters. It is worthwhile to note that 
this clone exhibited complete tolerance to tapping panel 
dryness and low incidence to Phytophthora, pink disease

and powdery mildew. This clone could be incoiporated 
in the future hybridisation programmes.
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