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Introduction



Rubber p lantation industry  occupies a unique position in 

the economic and socia l l i f e  of people not only in Ind ia  but also 

of se ve ra l other countries. Natural rubber is  a v e rs a t ile  vegetable 

product and p rovides the p rin c ip a l raw m ateria l for the manu­

facture of a v a r ie ty  of products which  are ind ispensab le in modern 

l i f e .  ' World over, rubber is  used for manufacturing a wide range 

of products numbering to about 50,000, w h ile  in  Ind ia  only 35,000 

d iffe ren t items are now manufactured. Its  m ultifarious uses made 

natural rubber a strateg ic in d u str ia l raw m ateria l and its  demand 

is  increasing tremendously. The industry  p rovides d irec t em ploy­

ment to over 2.5 lakhs people and in d ire c t employment to another 

8 to 10 lakhs persons. Over 30 m illion  people in the world 

depend on natural rubber for th e ir  live lyh o o d  ( Saras wathyamma

, 1988).

Eventhough rubber is  obtained from the la tex  of various 

plants numbering more than 2500 species belonging to 900 genera, 

d is tr ib u ted  over 25 fam ilies , Hevea b ra s ilie n s is  (W ild  ex. A. de 

Ju s s . )  M uell. Arg. commonly known as the para rubber tree is  

the most important source of natural rubber.



Rubber cu ltiva tio n  commenced in Ind ia  in  1902. Before 

independence the area under rubber was less than 50,000 ha. 

Rem arkable progress in the development of rubber cu ltiva tion  

had been made since 1955 and now reached an enviab le  position 

consequent to the formation of Rubber Board and establishm ent 

of Rubber Research Institu te  of In d ia . The area has increased 

from 74,915 ha in  1950-51 to 4,51,252 ha in 1990-91; and the 

production from 15,830 tonnes to 3,29,615 tonnes and the p roducti­

v i t y  from 243 kg/ha to 1076 kg/ha during the same period  (Rubber 

Board , 1992). The progress had been enviab le  when compared 

to that of any other crop. The use of h igh y ie ld ing  planting 

m ateria ls developed through the process of crop improvement 

had p layed  an important ro le  in the spectacu lar performance of 

natural rubber industry .

Hevea b ra s ilie n s is  has an economic l i fe  span of over th ir ty  

yea rs . The p ro d u c tiv ity  of a rubber plantation la rg e ly  depend 

upon the planting m aterial used. This warrants maximum care 

and caution in the selection of su itab le  v a r ie ty  for the p a rticu la r  

region. The performance of each clone is  co rre la ted  by its  genetic 

constitution and its  in teraction  w ith  the environmental conditions 

of the p a rticu la r  region. A thorough study about the performance 

of d iffe ren t planting m aterials for a p a rticu la r  agroclim atic s ituation, 

therefore assumes v e ry  great importance as the performance of 

clones show va ria tio n  in d iffe ren t locations. Therefore it  is



a lw ays necessary to se lect the appropria te  m ateria l suited for 

each lo c a lity  by evaluating the performance of m ateria ls a va ilab le  

in the region. A l l  re levan t factors l ik e  y ie ld ,  d isease resistance, 

to lerance to wind etc should be taken into consideration. The 

selected m ateria l should have a l l  the d es irab le  characters such 

as high in it ia l  and subsequent y ie ld ,  increasing y ie ld  trend, 

h igh growth v igour, good branching h ab it, resistance to stress

conditions and tolerance to d iseases, response to low in tensity  

tapping etc. The environmental factors that influence the p e r­

formance are so il type and te rra in , pattern of ra in fa ll,  s e v e r ity  

and duration of drought etc. So due consideration of the

ch a ra c te r is t ic s  of planting m ateria l and the environmental con­

s tra in ts  is  v e ry  c ru c ia l and im perative  when the selection of 

planting m ateria l is  made. Choice of clones is  aimed to maximise 

p ro d u c tiv ity  of an area subject to the constraint p reva len t. The 

probable adverse  in teraction  between secondary clonal effects 

and the in h ib ita ry  environmental factors i f  any is  intended to 

be overcome by the selection of appropria te  clones. The idea l 

conditions would be the choice of sp ec ific  clones possessing high 

y ie ld  potential and other characters best suited to each lo c a lity .

Breeding programme in Hevea b ra s ilie n s is  was conducted 

w ith  the main ob jective  of evo lv ing  m ateria ls w ith  high production 

potential and ad o p tab ility  to regional agroclim atic conditions. 

However, deta iled  studies on the performance of these m ateria ls 

have not been attempted in each of the agroclim atic regions.



And so the present study was undertaken to evaluate the 

performance of two important h igh y ie ld in g  clones v iz . R R II 105 

and RRIM 600 in the agroclim atic conditions of Mooply V a lle y  

region which  is  a potentia l rubber growing area of T h rissu r 

d is t r ic t .  Th is type of inform ation is  necessary to make any 

change in the choice of planting m ateria l fo r future plantings 

in the area.



Review of Liter ature



The world  natural rubber production during 1991 is  reported 

as 53.90 lakh  tonnes and consumption as 51.60 tonnes (International

Rubber Study Group, 1992). The total area under rubber cu lt i­

vation  in the world  is  over 89.32 lakh  ha. The rubber tree 

is  cu ltiva ted  in over twenty countries. The main rubber growing 

countries are Indonesia (31.11 lakh  h a ), M alaysia  (18.57 lakh  h a ), 

Thailand  (17.47 lakh  h a ), Peoples Repub lic of China (5.87 lakh  

ha) and S r i Lanka (2 lakh  h a ), in  addition to Ind ia . N igeria , 

L ib e r ia , Vietnam, Za ire , Union of Myanmar, P h ilip p in e s , Iv o ry  

Coast, Combodia, B ra z il,  Bangladesh etc. are also growing rubber.

In  Ind ia  rubber is  grown over an area of 4.51 lakh  ha 

(Rubber Board, 1992), the main rubber growing States being Kera la  

(3,80,000 ha) and Tam il Nadu (17,150 h a ). The tree is  also

grown in Karantaka (13,500 h a ), Andamans & N icobar Is lands (962 

h a ), Goa (970 h a ), M aharashtra (145 h a ), O rissa (250 h a ), Andra 

Pradesh  (142 ha) and North Eastern  States (34,000 h a ). The

production during 1990-91 was 3,29,615 tonnes, the average national 

p ro d u c tiv ity  being 1076 kg/ha/year.



The most e ffec tive  and popular method for increased

p ro d u c tiv ity  is by plant improvement through breeding and selection 

and making a va ila b le  im proved cu lt iv a rs  to the farm ers. The 

genetic constitution of planting m ateria ls , ■ th e ir  a d a p ta b ility  to 

im proved agrotechniques and response to environmental conditions 

are the major factors governing p ro d u c tiv ity . Perusa l of the 

e a r ly  h is to ry  of the rubber plantation industry  revea led  that 

a lim ited  number of genotype had paved the way for the industry  

in the South East Asian Countries (Haridasan and N a ir, 1980). 

These m ateria ls however have good p o ten tia litie s  and could lead 

to the development of h ig h ly  promising planting m aterials for

commercial use. Estab lishm ent of p rim ary  clones d ire c t ly  from 

high y ie ld ing  seedling genotypes, development of seedling fam ilies 

by hand po llination  between h igh y ie ld in g  clones and evaluation 

of th e ir  performance formed the p r in c ip a l subject of investigation

(N a ir  and Pan icker, 1966). Evo lu tion  of planting m ateria l in  

Hevea b ra s ilie n s is  has been thus ach ieved  follow ing these two 

methods v iz . h yb r id isa tio n  and clonal se lection, and ortet or 

mother tree se lection. Eventhough other techniques such as 

mutation and p o lyp lo id y  breeding etc. were tr ie d , the success 

was only v e ry  lim ited  (Pan icke r , 1980). The f ir s t  two

methods have resu lted  in the development of a large number of 

h y b r id  clones and p rim ary  clones (Marattukalam  ^  ^ . , 1980).

Pan icker et a l. (1980) reported  that co llection  and conservtion



of d iv e rs ity  of genotypes a va ila b le  in  the centre of o rig in  of 

the genus are essentia l for fu rther tree improvement as the genetic 

d iv e rs ity  a va ila b le  in  the breeders stock has been lim ited .

It  is  w e ll estab lished  that clones as planting m ateria ls 

have many advantages such as un iform ity among members of each 

clone which  enables the growers to c a r ry  out annual maintenance 

operations in an easy, system atic and economic way (M arattukalam , 

1980). Since the plants are uniform in growth thinning out is

h a rd ly  needed. So in it ia l stand need be less than that requ ired

for seedlings, and as a resu lt cost of cu ltiva tio n  can be reduced 

to a certa in  extent. Un iform ity in  the q u a lity  of la tex  from 

clones make it  more useful for sp ec ific  purposes w herever it  

is  necessary.

Hevea b ra s ilie n s is  is  propagated both by seeds and by 

vegeta tive  means. During the in it ia l stage of development of 

rubber cu ltiva tio n  propagation method by seed was popular which  

was g radua lly  rep laced  by vegetative  method of propagation through 

bud grafting and now it  has become the most popular method.

The c lim atic  conditions p reva ilin g  in  the rubber tract v a ry  

from region to region and from year to yea r e sp e c ia lly  in the

case of annual ra in fa ll.  Kanyakum ari d is t r ic t  of Tam il Nadu and

the southern d is tr ic ts  of Kera la  enjoy more d istr ib u ted  ra in fa ll 

through both south west and north east monsoons, compared to



that of northern d is tr ic ts  where the north east monsoon is  e ithe r

weak or ra re . Rubber cu ltiva tio n  in Ind ia  has been traditionally- 

confined to a narrow belt extending from Kanyakumari d is tr ic t  

and ly ing  in  general west of western ghats and p a ra lle l to it  

fo r approx im ate ly 400 km. But expansion of rubber cu ltiva tion  

to non-trad itional areas such as North Eastern  States, O rissa, 

M aharashtra etc have a lread y  been started  as i t  was found that 

su itab le  areas w ith  su itab le  agroclim atic conditions are a va ilab le .

It  was also proved to be successful (Menon and Unni, 1990).

Growth of rubber has been proved to be successful up to 

450 m above mean sea le v e l.  At high e levation  temperature 

becomes unfavourable and the rate  of b iochem ical and p hys io log ica l 

processes genera lly  decreases. V e ry  low temperature may cause

death of tissues from freeze in ju ry . Considerable retardation  

of growth takes p lace at h igher e levations ( Pushpadas and 

Karth ikakuttyam m a, 1980). In  North Eastern  States, during w inter 

w h ich  occur from November to Jan u ary , the buds remain dormant 

or even destroyed . Retardation of growth occur w h ich  leads 

to d e lay  in attainment of tappable g ir th  when compared to regions 

of low e levation . Experim ents ind icated  that im m aturity period

was increased by over s ix  months for e ve ry  100 m r is e  in  a ltitude . 

High y ie ld in g  clones at low e levations were not found to be high 

y ie ld e rs  when planted at h igh e levations. High incidence of 

oidium, re tarded  growth and poor bark renewal were also observed



in S r i  Lanka (Chandrasekhara, 1971, 1972). S im ila r observations

have also been made in  Ind ia  (Rubber Research Institu te  of Ind ia ,

1989, 1990). But here in  sp ite  of such constraints seve ra l cases 

of successful establishm ent of economic units can be noticed in 

some of the rubber growing areas, w herever conditions are con­

genial (Pushpadas and Karthikakuttyaram a, 1980). A gently undulat­

ing topography or a slope in the range from 5 ° to 15° is  reported 

to be id ea l. The important p h ys ica l p roperties  of so il w h ich  

affect growth of rubber are reported  to be so il depth, drainage, 

texture and structure. Shallow  so il and high water tab le resu lts  

in uprooting.

Wind also ad ve rse ly  affect rubber and the extent of damage 

depends on age of the tree and speed of w ind. Young trees 

exposed to strong seasonal winds for prolonged periods become 

stunted in growth. The leaves become lacera ted , c rink led  and 

get d ried  up p a rt ic u la r ly  along the margins and along the la ce r ­

ations. The d ried  up portions are subsequently blown of resulting 

in a sparse fo liage and u ltim ate ly  resu lts  in  decrease in  y ie ld . 

Trunk snap and branch break and even uprooting are the major 

wind effects on old trees. Trunk snap and branch break are 

the consequences of unduly heavy development of canopy. Rate 

of g irth ing on tapping and configuration of branches, both clonal 

characte rs , influence su sce p tib ility  to trunk snaps and branch 

b reaks. Inco rrect and unbalanced nutrition  is  another pre-disposing



factor causing wind damage ( P i l l a i ,  1980). Marattukalara and 

Prem akum ari (1987) studied the performance of a few S r i  Lankan 

clones and reported  that eventhough they are prone to wind damage, 

some possess good secondary characters  l ik e  vigour in  growth,

tolerance to certa in  d iseases and good y ie ld  during the in it ia l

years  of tapping.

Saraswathyamma ^  (1988) mentioned the work done for

crop improvement in rubber by the Rubber Research Institu te

of Ind ia  from 1954 onwards. I t  was reported  that se le c tive  h y ­

b rid isa tio n  between superio r clones, vegetative  m u ltip lication  

and evaluation of most promising selections have resu lted  in e v o lv ­

ing clones w ith  high production potentia l.

Marattukalam ^  (1990) studied the e a r ly  performance

of a few R R II clones from 46 new clones evo lved  through ortet 

selection  by the Rubber Research Institu te  of Ind ia . Saras wathyamma 

et a l . (1987) evaluated the performance of certa in  selected R R II 

clones and reported the mean y ie ld  for the f ir s t  s ix  years of 

tapping of clones R R II 105, R R II 203, R R II 208, RRIM 600 and 

GT 1 as 1576 kg/ha, 1212 kg/ha, 1297 kg/ha, 907 kg/ha and 

662 kg/ha re sp e c t iv e ly . Important secondary characters  l ik e  

vigour at opening, g ir th  increment on tapping, percentage of y ie ld  

depression during summer, v irg in  bark th ickness etc. were also 

stud ied . I t  was observed that the clones show region wise response



w ith  regard to y ie ld  and secondary characte rs . I t  was suggested 

that evo lution of planting m ateria l at d iffe ren t environments is  

necessary to fa c il it ia te  planting of the appropria te  v a r ie ty  suited 

to each lo c a lity .  K rishnankutty (1982) also reported  that

performance of planting m ateria ls d iffe rs  according to agroclim atic 

va ria tio ns  in  d iffe ren t zones. Fu rther i t  is  reported  that on 

a comparison of y ie ld  performance of planting m ateria ls in  M alaysia  

and Ind ia  except PB 86 , a l l  the others (P B  28/59, PB IG , PB 5/51, 

LCB 1320, RRIM 600 and RRIM 623] y ie ld ed  much h igher in M alaysia  

than in In d ia . K rishnankutty and Sreenivasan (1985) studied 

the y ie ld  performance of 22 clones in  important rubber growing 

regions which  also revea led  that the average y ie ld  of clones 

in M alays ia  is  more than that of Ind ia  in respect of a l l  m aterials 

except PB  86 on a com parative ana lys is  of the Indian and M alaysian 

figures. Joseph and Haridasan (1990) reported the consistency 

figures of y ie ld  and also attempted a region w ise  ana lys is  of 

y ie ld  of selected planting m ateria ls in  Ind ia . They also compared 

the commercial y ie ld  reported  in Ind ia  and M a lays ia . I t  is  reported 

that the average y ie ld  of RRIM 600 as 1031 and 1252 kg/ha/annum 

in T h rissu r d is t r ic t  during the f ir s t  f iv e  years  and ten years 

re sp e c t iv e ly  under commercial p lanting. T he ir study also revea led  

that in  the f ir s t  f iv e  year period R R II 105 tops the l is t  w ith  

1412 kg/ha. They also expressed the view  that R R II 105 is  

r e la t iv e ly  more consistant.



George ^  (1988) reported  the performance of selected

clones w ith  regard to the planting p o lic y  of the sample estates, 

over th ree time periods of 15 years covering 32 clones. It  was

observed  that planting m ateria ls had v e ry  great influence on 

p ro d u c tiv ity . S ta b il it y  of y ie ld  of d iffe ren t planting m ateria l 

was also analysed . Saraswathyamma (1988a) studied

d iffe ren t planting m ateria ls , planting m ateria l recommendations, 

clone id en tifica tio n  and d e ta ils  of evo lv ing  p rim ary , secondary 

and te r t ia ry  clones and th e ir  c la ss ifica tio n . Remarks were also 

made on the approva l of planting m ateria ls and the res tr ic tio n s  

on the use of old and experim ental m ateria ls which  are included

under the second and th ird  categories in  the l is t  of approved 

m ateria ls . I t  was mentioned that clones suited for d ifferen t regions 

may be selected on the basis of a va ila b le  informations on th e ir  

genetic p o ten tia litie s  and response to environmental conditions.

Cherian (1987) has reported  commercial y ie ld  of over 2000 kg 

in estates. Y ie ld  figures of estates having production of above 

2000 kg/ha was also mentioned. He included R R II 105 and RRIM 600 

as h igh y ie ld in g  clones.

The Sub-Group on Plantation Crops A g ricu ltu ra l Experts  (1987) 

has appreciated  on the rem arkable growth in  natural rubber

production and p ro d u c tiv ity . The h ighest growth rate  in  p roducti­

v i t y  was more responsib le  than the increase in area for the en­

hancement in  In d ia 's  natural rubber production. I t  was stated that



the average Indian y ie ld  at present is  80 per cent of the average 

y ie ld  obtained in  M a lays ia , the d ifference being a ttribu ted  to 

more favourab le  agroclim atic factors p reva ilin g  there. The rem ark­

ab le growth rate  of p ro d u c tiv ity  in Ind ia  was ach ieved  through 

increase in  area under high y ie ld ing  clones and by adoption of 

s c ie n tif ic  cu ltu ra l p ractices .

The two clones selected for the study were recommended 

for planting by the Rubber Board under Category I up to 1990 

in both trad itio n a l and non-trad itional areas. But from 1991 

onwards RRIM 600 has been included under Category I I  for 

trad itio n a l areas and under Category I  for non-traditional areas. 

The Rubber Board issues planting m ateria l recommendations for 

e ve ry  ye a r , based on the informations a va ila b le  on the performance 

of the d iffe ren t m ateria ls . M ateria l under Category I  are proven 

ones and can be planted on a large scale w ith  a strong recommend­

ation that th is  may be used to cover only 50 per cent of the 

total area of any estate or sm all holding. Category I I  consists 

of RRIM 600 and other clones which  s t i l l  show good performance 

in ce rta in  lo ca lit ie s  and promising new clones which  are yet to 

be fu lly  tested. Category I I I  includes clones for experim ental 

planting based on the encouraging performance in the sm all scale 

t r ia ls .  Po lyc lona l seeds, from approved sources are included 

under Category I l l ( b ) .  The cu lt iv a rs  under each category are 

lis ted  under Table 1.



Table 1. Rubber planting m ateria ls approved for 1992.

Category M ateria ls  recommended Remarks

Buddings of clone R R II 105 
(A lso RRIM 600 and GT 1 
for non-traditlonal areas)

Should not exceed 50% 
of the total area of 
the estate/holding.

I I Buddings of clones RRIM 600, 
GT 1, PB 28/59, PB 217,
PB 235, RRIM 703.

Combination of three or 
more clones for planting 
upto 50% of the area.

I l l  (a ) Buddings of clones R R II 5, 
PCK 1, PCK 2, PB 260 
PB 280, PB 311.

(b ) Buddings of clones T j i r  1,
PB 86 , G1 1, PR 107,
RRIM 605, RRIM 623,
RRIM 628, RRIM 701, PB 6/9, 
PB 5/51, R R II 118, R R II 203 
and R R II 208 and po lyc lonal 
seeds of approved source.

(c )  Other promising clones 
approved by Chairman, 
Rubber Board.

Should not exceed 15% 
of the total area 
ie . ,  for v e ry  small 
scale planting.



R R II 105 is  a secondary clone. Trees of th is  clone are

ta l l  w ith  stra igh t trunk, branching good, canopy dense, crown 

re s tr ic ted  to the top; fo liage d ark  green w ith  g lossy leaves .

Vigour before and after tapping is  average. V irg in  and renewed 

bark th ickness are above average. Th is clone has fa ir  degree 

of tolerance to abnormal leaf fa l l  d isease under normal p ro p hy lactic  

measures, susceptib le  to p ink , f a i r ly  to lerant to y ie ld  depression 

during drought, S/2 d/3 system of tapping is  p re fe rab le  as 

susceptib le  to brown bast reported  from many holdings. Latex 

colour white and d . r . c .  h igh . Mean y ie ld  in large scale t r ia l  

over f ir s t  f iv e  and ten years is  65.57 and 66.71 g/tree/tap

re sp e c t iv e ly . Commercial y ie ld  over f iv e  and ten years  is  1450 

and 1555 kg/ha/year.

RRIM 600 is  also a secondary clone. Average commercial 

y ie ld  over f ir s t  f iv e , ten and fourteen years in  Ind ia  is  1129,

1327 and 1387 kg/ha/year re sp e c t iv e ly . Experim ental y ie ld  in

large scale t r ia l  over f ir s t  f iv e ,  ten and fifteen  years is  48.0,

52.3 and 52.6 g/tree/tap re sp e c t iv e ly . Experim ental y ie ld  in

large scale t r ia l  in M alaysia  ove r f ir s t  f iv e ,  ten and fifteen  

years is  1540, 1990 and 2199 kg/ha/year. Summer y ie ld  is  h igh.

Young plants show sp in d ly  growth and la te  branching. Trunk 

is  ta ll and s tra ig h t, canopy broom shaped and narrow w ith  

moderate heavy branches, fo liage sparse and sm all ye llo w ish  

green leaves . Though g irth  at opening is  low , g ir th  increment



on tapping is  h igh. S im ila r ly  v irg in  bark th ickness is  low and 

th ickness of renewed bark over f iv e  years  is  h igh. The clone 

is  h ig h ly  susceptib le  to Phytophthora leaf fa l l ,  incidence of 

pink medium; Oidium m ild . Latex colour white and d . r . c .  medium. 

Latex unsuitable for concentration (Annamma e^ , 1990).

According to Abraham (1991) R R II 105 was the h ighest y ie ld e r  

(1528 kg/ha) fo llowed by RRIM 600 (1194 kg/ha) in  Pathanam thitta 

d is t r ic t .  He attribu ted  th is  h igher y ie ld  to the in teraction  bet­

ween the clones and the agroclim atic situations of that area coupled 

w ith  the high in tens ity  of tapping. He revea led  that the incidence 

of brown bast in R R II 105 and RRIM 600 is  5 per cent and 6 per 

cent re sp e c t iv e ly . Though R R II 105 was h ig h ly  to lerant to Ph y to ­

p h tho ra , RRIM 600 had severe  incidence (40 per cen t). The 

incidence of pink d isease in RRIM 105 was 15 per cent whereas 

it  is  l i t t le  low in RRIM 600 (10 per cen t). He also reported

that Oidium attack was com parative ly  low fo r both the clones 

in that area. Wind damage in  R R II 105 was to the tune of 7 per 

cent fo llow ed by RRIM 600 w ith  5 per cent.

M uralidharan (1991) when studied the y ie ld  performance 

of h igh y ie ld in g  clones in Kozhikode and Malappuram d is tr ic ts  

ind icated  the su p e r io rity  of R R II 105 w ith  an y ie ld  of 1742 kg/ha

followed by RRIM  600 w ith  890 kg/ha and GT 1 w ith  900 kg/ha.

He also reported  that wind damage was more in  RRIM 600 (12.77

per cent) and less in  R R II 105 (8.02 per cen t). The brown bast



incidence was to the tune of 12.34 per cent in RRIM 600 w h ile  

there was no incidence at a l l  in R R II 105.



Matei'ials and Methods



The study covered the performance of two popular clones 

of Hevea b ra s llie n s is  (W il ld .  ex. A d r. de Ju s s . J  M uell. Arg,. 

in  T h rissu r d is t r ic t  of Kera la . The two m ateria ls were h yb r id  

clones, one evo lved  by the Rubber Research In stitu te  of Ind ia  

and the other by the Rubber Research Institu te  of M a lays ia . The 

form er was R R II 105 whose parents are T j i r  1 and G1 1. The 

la tte r  was RRIM  600 developed through h yb rid isa tio n  between 

T j i r  1 and PB  86 ,

Two estates were covered . They were Pudukad estate and 

Chemoni estate, both located at Mooply V a lle y  area in  Varandara- 

p i l l y  v illa g e  of Mukundapuram ta luk , T h rissu r d is t r ic t .  Obser­

vations were recorded on:

(1 ) Location of the estates and d eta ils  regarding the area under 

rubber.

(2 ) Area under d iffe ren t planting m ateria ls . . ,

(3 ) Area under R R II 105 and RRIM  600 w ith  d e ta ils  on year 

of planting and hectarage under each yea r,

(4 ) Respective  yea r of opening and im m aturity periods.



(5 ) Cu ltural p ractices and estate maintenance.

( 6 ) Tapping system ,

(7) Y ie ld  and p ro d u c tiv ity .

( 8 ) Wind damage.

(9 ) Incidence of brown bast.

(lO J R e la tive  m erits of each clone.

The data were gathered w ith  the help  of a p reprepared  proforma 

(Annexure I ) .  Details were co llected  from the estate records 

and by frequent v is it s  to the estates and discussions w ith  the 

management personnel of the concerned estates. Add itional inform ­

ation w herever found necessary were gathered from the Managers 

and F ie ld  Superv iso rs  of the two estates by personal d iscussions.

The y ie ld  performance of the clones have been studied

and recorded from the f ir s t  yea r of tapping to the seventh year

w herever a va ila b le  from both the estates. The performance of 

both clones were evaluated by working out the mean y ie ld  per 

hectare per yea r. Attempts were also made in th is  study for

a general ana lys is  of the secondary characters  l ik e  panel d ryness, 

wind damage, p ink , oidium, abnormal lea f f a l l  e tc. G irth  records 

of these clones were also obtained from the o ffice  records. The 

data co llected  were tabulated to draw conclusive resu lts .



Results and Discussions



4.1 Agroclimatic conditions of the project area

Depending on the a va ila b le  d e ta ils  regarding the agroclim atic 

conditions and so il p ro f ile  the trad itio n a l rubber growing areas 

in Ind ia  are c la ss if ied  into f iv e  regions. T h rissu r d is t r ic t  comes 

under two regions, v iz . (1 ) Central region, which consists of whole 

of Ernakulam d is t r ic t  and part of T h rissu r d is t r ic t ,  and (2) Pa lghat, 

Malapuram and part of T h rissu r d is t r ic t .  The area selected  for 

the study comes under the Central region. Th is region is

characte rised  by moderate to h igh ra in fa ll ,  la te r ite  so il, poor so il 

nutrient status in general and h igh incidence of Phytophthora and 

pink d isease. The other part of T h r issu r d is t r ic t  was characterised  

by low ra in fa ll,  moderate to severe  drought, strong w ind, genera lly  

fe r t ile  so il and high incidence of Phytophthora and pink d iseases.

T h rissu r is  located more or less in  the m iddle of Kera la

State and consists of f iv e  taluks and 213 v illa g e s . I t  has seventeen

Community Development B lo cks , seven M unic ipa lities/Tow nsh ips, 25

towns and 98 panchayats. The area of the d is t r ic t  is  3031 sq km and 

population (as per 1981 census) is  24.37 lakh s , of w h ich  ru ra l 

population is  19.22 lakhs . Annual ra in fa ll is  317.74 mm (Government 

of Kera la , 1982).



The agroclim atic conditions in  both the estates are almost 

s im ila r . Th is is  a conventional rubber growing tract having an 

annual ra in fa ll ranging from 246 cm to 307 cm and the major portion

is rece ived  during Ju n e/ Ju ly  e ve ry  yea r. The average annual ra in fa ll

during the la s t 10 years is  282.50 cm and the average number of 

ra in y  days during t h e . same period  is  132.25 (Tab le  2 and 3 ). The

temperature ranges from 24° to 36° and hum id ity from 60 to 100 per

cent. The pattern of ra in fa ll is  almost s im ila r  in  both the sample 

estates. The te rra in  of the land is  f la t and undulating w ith  gentle

slopes. The so il is  la te r ite  and m oderately fe r t ile .

4.2 Rubber cultivation

Mooply V a lle y  is  a concentrated area for rubber having four

large estates (above 20 ha) and a large number of sm all holdings

(below 20 ha in a rea ]. Mooply V a lle y  is  n ea rly  16 km east of

Am ballur junction in the NH 47.

Chemoni estate consists of two d iv is io n s , Chemoni and Ech ip a ra  

located 8 km apart. The total extent of area under rubber is  622.33 

ha of d iffe ren t years  of planting w ith  new and o lder clones (Tab le  4), 

Pudukad estate has a total area of 398.27 ha under rubber which

is  contiguous and a large number of clones are planted in d ifferen t

years  (Tab le  5 ).

Planting and other cu ltu ra l operations were s t r ic t ly  fo llowed

in both the sample estates as recommended by the Rubber Board .
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Table 4. Details of area under rubber in  Chemoni estate.

Type of Year of Clones Area Type of planting
planting planting (ha) m aterial

RP 1960 LCB 1320 24.03 BG
RP 1961 GG 1 22.05 Po lyc lona l seedlings 

in  two p lo ts.
RP 1961 LCB 1320 4.65 BG
RP 1963 RRIM 623 17.50 BG
RP 1963 RRIM 605 22.75 BG
RP 1964 T j ir  1 7.93 BG
NP 1966 RRIM 623 13.76 BG
NP 1966 RRIM 605 7.85 BG

NP a RP 1967 GG 1 20.39 Po lyc lona l seedlings 
in two plots 
(16.71 NP 8 3.48 RP )

NP 1970 GT 1 5.16 BG
RP 1972 GT 1 40.17 BG
RP 1974 R R II 105 41.04 BG
RP 1974 RRIM 600 14.74 BG
RP 1976 GT 1 21.85 BG
RP 1976 R R II 105 4.08 BG
RP 1976 R R II 118 3.68 BG
RP 1976 R R II 208 5.29 BG
RP 1976 RRIM 600 6.16 BG
RP 1978 R R II 105 2.55 BG
RP 1978 R R II 118 2.35 BG
RP 1978 RRIM 701 2.43 BG
RP 1978 GT 1 20.71 BG
RP 1979 RRIM 600 11.52 BG
RP 1979 R R II 105 3.60 BG
RP 1979 RRIM 701 3.83 BG
RP 1979 PB 86 22.84 BG
RP 1980 RRIM 600 22.65 BG
RP 1980 GT 1 32.03 BG
RP 1980 PB 5/51 10.46 BG
RP 1980 PB 86 16.24 BG
RP 1980 RRIM 105 11.84 BG
RP 1981 PB 235 14.34 BG
RP 1982 PB 235 15.81 BG
RP 1982 PB 217 10.90 BG
RP 1982 R R II 105 13.25 BG
RP 1983 R R II 105 9.83 BG
RP 1983 GT 1 11.59 BG
RP 1989 Ex p l. clones 39.78 BG
RP 1990 GT 1 30.10 BG
RP 1992 To be planted 30.60 BG

622.23
RP - Replanting, NP - New Planting, BG - Budgrafts.



Table 5. Details of area under rubber in  Pudukad estate.

Type of 
planting

Year of 
planting

Clones Area Type of planting 
(ha ) m aterial

RP 1957
RP 1957
RP 1957
RP 1957
RP 1958
RP 1958
RP 1958
RP 1958
RP 1970
RP 1970
RP 1977
RP 1977
RP 1977
RP 1977
RP 1977
RP 1979
RP 1979
RP 1982
RP 1982
RP 1982
RP 1982
RP 1983
RP 1983
RP 1983
RP 1984
RP 1985
RP 1986
RP 1987
RP 1988
RP 1989
RP 1990
RP 1992

PB 186 
G1 1 
PB  86 
BD 10 
G1 1 
PB 86 
LCB 1320 
PB 186 
GT 1 
RRIM 600 
GT 1 
R R II 105 
R R II 118 
R R II 218 
R R II 1 
RRIM 600 
PB  86 
R R II 105 
GT 1 
PB 235 
PB 86 
PB 235 
R R II 105 
PB 86 
PB 235 
PB 235 
GT 1 
GT 1 
GT 1 
PB 217 a 
PB 217 a

GT 1

Proposed area

6.96 BG
6.26 BG
5.68 BG
3.00 BG
5.11 BG
5.45 BG
2.22 BG
5.65 BG

23.66 BG
18.98 BG
25.71 BG

0.81 BG
0.81 BG
0.81 BG
0.80 BG

11.91 BG
9.39 BG

26.96 BG
13.92 BG

5.20 BG
9.19 BG
7.28 BG

12.27 BG
6 .88 BG
9.40 BG

11.59 BG
18.47 BG
16.86 BG
20.55 BG
35.96 BG

105 31.83 BG
38.70 BG

398.27

RP - Replanting.



So il conservation measures were adopted w herever found necessary 

by way of terraces and edakkaya las. Spacing adopted was 6.70x3.40 m 

for budgrafts and 6.10x3.00 m for seedlings. P it  size was of 

75x75x90 cm dimension. The planting m ateria ls used were one 

year old budded stumps and po lyc lona l seedlings produced in 

th e ir  own estate nu rsery . On an average four rounds of s tr ip  

weeding/ring weeding was the ususal p rac tice  during the in it ia l 

yea rs . There were no in te rcrop s . Leguminous cover crops mainly 

Pueraria  along w ith  Calapagonium and Centrosema was planted 

in the f i r s t  year it s e lf .  Manuring was regu lar in two equal 

s p lit  dozes. D iscrim inato ry manuring after so il and lea f ana lys is  

was the usual p rac tice . Thinning out of weaklings was also done 

during the im m aturity period . Plant protection methods were 

also adopted reg u la r ly  and sys tem a tica lly . The plants were

sprayed  w ith  1 per cent Bordeaux m ixture up to th ird  year.

From fourth yea r to seventh yea r p ro p h y lac tic  spraying  w ith  

copper oxych lo rid e  mixed in sp ray  o il using micron sp raye r 

and thereafter ae r ia l spraying  was the regu lar p rac tice  adopted 

in the areas. Sulphur dusting aginst Oidium using Shaw W allace 

micron 400 duster and app lica tion  of Bordeaux paste in  regions 

of rubber plants affected w ith  pink d isease were also p rac ticed .

Both the estates are planted w ith  d iffe ren t clones and seed­

ling m ateria l. They have a v e ry  system atic planting programme.

Jud ic ious use of clones have been made (Tab le  4 and 5 ). Both



the estates are engaged in replanting the old areas in a phased 

manner. Se lec tive  tapping used to commence when 50 per cent 

of the trees attain the p rescrib ed  g irth  for tapping, ie . 50 cm 

at a height of 125 cm in case of budgrafts. Rainguarding done 

from the f ir s t  year of opening for tapping and app lication  of 

y ie ld  stimulant from 18th yea r a fte r commencement of tapping. 

A ll the tapping trees were rainguarded w ith  polythene sheets. 

Two weeks tapping rest was given e ve ry  yea r by the end of 

Feb ruary  in  both the estates. Tapping task adopted was 300 

and the system of tapping was d/3 in a l l  the tapping areas 

planted w ith  R R II 105 and RRIM 600. The average d . r . c .  was 

34 per cent and is subjected to seasonal va r ia tio ns .

4.3 Yield performance

The y ie ld  performance of the two clones studied were 

presented in Table 6 and Table 7.

Average y ie ld  performance of R R II 105 for the f ir s t  f iv e  

years  of tapping was 1250 kg and 1285 kg/ha/year in  Chemoni 

estate and Pudukad estate re sp e c t iv e ly . S im ila r ly  the same for 

RRIM 600 was 982 and 996 kg. The estate w ise y ie ld  figures 

are depicted in Table 6 and 7 and average in Table 7[a ) along 

w ith  yearw ise  mean y ie ld  per hectare per yea r of both the samples 

(Tab le  8 and 9 ). Though both the clones are found to be high 

y ie ld e rs , the study confirms that R R II 105 is  s ig n ifican tly  superio r



Table 6 . Y ie ld
estate

performance of R R II 105 and RRIM 600 of Chemony

Clone Y ie ld  kg/ha Average for
1st

year
2nd 3rd 4th 

year yea r year
5th

year
f iv e  years

R R II 105 747 1143 1335 1496 1528 1250

RRIM 600 621 959 1070 1108 1151 982

Table 7. Y ie ld  performance of R R II 105 and 
estate.

RRIM 600 of Pudukad

Clone Y ie ld  kg/ha Average for
1st

year
2nd 3rd 4th 

year yea r year
5th

year
f iv e  years

R R II 105 1022 1264 1200 1494 1447 1285

RRIM 600 715 963 984 1023 1295 996

Table 7 (a] Average y ie ld  performance of 
RRIM 600 for the f ir s t  f iv e  years

R R II 105 and

Clones Y ie ld  kg/ha Average for
1st

year
2nd 3rd 4th 

year year year
5th

year
f iv e  years

R R II 105 884.5 1203.5 1267.5 1495.0 1487.5 1267.5

RRIM 600 668.0 961.0 1027.0 1065.5 1233.0 989.0
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to RRIM 600 in respect of y ie ld .  The supremacy of R R II 105

over RRIM 600 is  c le a r ly  es tab lished . Th is is  based on the

data on average y ie ld  from the 1976, 1978, 1979, 1980, 1982

and 1983 plantings of R R II 105 and 1974, 1976, 1979 and 1980

plantings of RRIM 600 of Chemoni estate. For the other estate, 

ie . Pudukad estate, it  is  based on the observations made from 

1977 and 1982 plantings of R R II 105 and 1970 and 1979 plantings

of RRIM 600.

The observations of the present study is  in  close agreement 

w ith  the resu lt of Joseph and Haridasan (1990). The su p e r io r ity  

of R R II 105 in y ie ld  had e a r lie r  been reported  by K rishnankutty 

et a l . (1982). They have observed the average y ie ld  for the

f ir s t  10 years  for RRIM 600, but the other clone R R II 105 was

not a va ila b le  among the 22 planting m ateria ls studied by them. 

From the reported  data a va ila b le  for ■ 10 yea rs , the average y ie ld  

for RRIM 600 is  found to be 1205 kg/ha/year in Region A fo llowed 

by 1119 kg in  Region B .

The sample- estates selected  were having adequate number

of plots planted w ith  the two planting m ateria ls chosen for the 

study. The y ie ld  of both the clones of the two estates are 

presented in Tables 8 and 9 and Figures 1 and 2.

Performance of the two clones in d iffe ren t f ie ld s  in  both

the estates ind icated  that clonal performance is  not the same.
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w ith  regard to p ro d u c tiv ity  (Tab les 8 and 9 ), although both 

the clones in a l l  the f ie ld s  showed a r is in g  trend. The data

for the year of opening ( f i r s t  year of tapping) is  not s t r ic t ly  

comparable as the estate open in d iv id u a l f ie ld s  fo r tapping e ith e r 

in  A p r il  or in September depending on the number of trees which 

have attained tappable g ir th . The f ir s t  yea r y ie ld  of R R II 105

planted in 1983 at Chemoni estate is  an example, wherein the 

trees were opened in  September and hence com parative ly  lower 

annual y ie ld  (Tab le  8 ). During the th ird  year of tapping the 

performance was poor in  the case of 1979 plantings of R R II 105 

(1103.69 kg/ha) compared to 1768.62 kg/ha of 1978 p lantings. 

The th ird  yea r p ro d u c tiv ity  of RRIM 600 showed a va ria tio n  

ranging from 935.67 kg in the case of 1979 plantings to 1275.95 kg/ 

ha w ith  regard to the 1980 p lantings. Th is was not, however,

v e ry  much pronounced at Pudukad estate. I t  may be mentioned 

that in Pudukad estate, the te rra in  of d iffe ren t f ie ld s  does not 

show much va ria tio n  compared to that in  Chemoni. It  w i l l  be 

useful to analyse the factors responsib le  fo r the va ria tio n  in 

p ro d u c tiv ity  in the d iffe ren t f ie ld s  in  the same estate taking 

into consideration so il and m icroclim atic aspects. Th is  is  in

agreement w ith  the findings and suggestions of Saraswathyamma 

et (1988).

4.4 Secondary characters

During the study e ffo rts were also made to evaluate some of



the main secondary characte rs  which  have in d ire c t e ffect on 

the y ie ld  performance. The d e ta ils  of wind damage, p ink d isease, 

brown bast, O idium, Abnormal lea f fa l l  and g irth ing  were given 

in Table 10 and 10 (a ). The clones studied were R R II 105 and 

RRIM 600.

4 .4 .1  Wind damage

The resu lts  ind icated  that 7 per cent of trees were affected 

by wind in the case of R R II 105 and 5.35 per cent in  respect 

of RRIM 600. Therefore wind is  not a serious problem w ith  

regard to both the clones in  Mooply V a lle y  area of T h rissu r 

d is t r ic t .  Th is resu lts  agrees w ith  the observations made by 

Abraham (1991).

4.4.2 Pink disease

Eventhough the incidence of pink was observed in both 

the clones, i t  is  com parative ly  more in  R R II 105. The percentage 

of trees affected by Pink in  R R II 105 is  9.45, whereas in  the 

case of RRIM 600 it  is  7.2, w h ile  Abraham (1991) has reported  

h igher values of incidences in  Pathanam ittha ta luk . Incidence 

of P ink  d isease in the present investigation  was less when 

compared to southern d is tr ic ts  w h ich  can be a ttribu ted  to com­

p a ra t iv e ly  low ra in fa ll rece ived  in T h rissu r d is t r ic t  and the 

tim ely  detection and treatment of the d isease by the management 

had reduced the damage.
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4.4.3 Brown bast

Here also the resu lts  ind icated  that 5.65 per cent of trees 

were affected w ith  brown bast in the case of R R II 105 followed 

by RRIM 600 w ith  3.75 per cent of incidence. The low percentage 

of incidence may be attribu ted  to the adoption of low in tens ity

tapping, ie . JgS d/3. Th is is  almost in  agreement w ith  the fin d ­

ings of Abraham (1991). H igher incidence of brown bast was

reported  b y  Muraleedharan (1991) where the in tens ity  of tapping 

is  h igher.

4 .4 .4  Oidium

Incidence of Oidium was noticed in both the clones. The 

percentage of incidence was 12.5 in  R R II 105 and 45 in RRIM 600. 

The su sce p tib ility  of these clones to Oidium was a lread y  reported  

by many workers (Annamma ^  , 1990; Abraham, 1991). The

present resu lts  ind icated  that RRIM  600 is  more susceptib le  to 

O idium . More rounds of dusting w ith  su lphur is  warranted in

the areas where planting was ca rr ie d  out w ith  the clone RRIM 600.

4.4.5 Abnormal leaf fa l l

The resu lts  of the study ind icated  that 10 per cent of

trees under clone R R II 105 was affected w ith  Phytophthora w h ile  

in  the case of RRIM 600 i t  is  30 per cent. The incidence of 

th is  d isease is  low in R R II 105 when compared w ith  the other



clone RRIM 600. Th is is  in conform ity w ith  the e a r lie r  obser­

vations made by Annarama ^  (1990). The low incidence of

Phytophthora can be attribu ted  to the adoption of regu lar and 

tim e ly  p ro p h y lactic  spraying  in the estates.

4 .4.6 G irth ing

The average g irth  measurements from the end of th ird  year 

to the end of seventh year were co llected  from the estate records 

in respect of both the sample estates selected  (Tab le  11). On 

evaluation R R II 105 showed s lig h t ly  better performance than 

RRIM 600 during the gestation period . However the data revea led  

that the g irth  increment is  genera lly  poor when compared to 

the accepted g irth  increment at seventh year period  for commence­

ment of tapping (Rubber Board , 1992).



Table 11. Average g irth  at 125 cm height in  cm from fourth 
year of planting (cm ).

Clones Years after planting
1982 1983 1984 1985 1986

1979 RP

R R II 105 19.39 25.24 35.92 42.36 46.93

RRIM 600 22.08 27.32 37.34 42.94 45.19

1980 RP

R R II 105 21.80 30.00 39.52 44.73 47.61

RRIM 600 19.84 28.96 36.54 42.41 46.55



Summary and Conclusions



A com parative study of the y ie ld  performance of two high 

y ie ld in g  clones, R R II 105 and RRIM 600 were made. The former

one is  recommended under Category I  ir re s p e c t iv e  of areas and the 

la tte r  as Category I I  in trad itio n a l areas and as Category I  in  non- 

trad itio n a l areas. Two rep resen ta tive  samples where both these 

clones were planted and under tapping for a p re tty  long period

were selected and a l l  the a va ila b le  data pertain ing to y ie ld  were 

co llected . The agroclim atic conditions in  both the estates are s im ila r . 

They were follow ing the recommended package of p ractices  by Rubber 

Board . The s e v e r ity  of the d iseases were reduced by tim ely  adoption 

of p rop hylactic/con tro l measures. From the study i t  was observed 

that R R II 105 is  superio r to RRIM 600 in y ie ld  performance as w e ll 

as in  some of the secondary characters  w h ich  are d es irab le  for 

good planting m ateria ls.

The resu lts  of the study ind icated  that both the clones can

be sa fe ly  recommended for planting in the Mooply V a lle y  area of 

T h r issu r d is t r ic t ,  giving more preference and greater area for

R R II 105. Th is study also supports the recent changes made by 

the Rubber Board in the planting m ateria l recommendations under 

Category I .
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Aniiexure



QUESTIONNAIRE FOR COLLECTION OF DATA ON THE 

PERFORMANCE OF CLONES RRII 105 AND RRIM 600

1) Name of the Estate ;

2) Loca tion :-

(a ) D is tr ic t  :

( b ) Taluk :

(c ) V illage  :

3) Name and address of owner :

4} Area under rubber w ith  :
year of planting, extent, :
planting m ateria l. No. of :
p lants, spacing etc. :

(a )  Immature (b ) Mature

i ]  Year of planting:

i i )  Extent:

i i i )  Planting m ateria l:

i v )  No. of p lants:

v )  Spacing:

5) Type of so il :

6 ) Topography :

7) E a r ly  h is to ry

(a ) f la t

(b ) s lopy

(c ) steep



9) Type of planting

(a ) Replanting
(b ) New planting
(c ) Interp lanting
(d ) Others

10) Cultural O perations;-

(a ) Contour planting
(b ) Square planting
(c) Size of p its  taken
(d ) So il conservation by

contour terraces
(e ) In d iv id u a l terraces
( f )  Ed akkayya las
(g ) S l i tp it

11) Method of planting

(a ) Seed at stake planting
(b ) Budded stumps
(c ) F ie ld  budding
(d ) Polybag planting:

green bud 
brown bud

(e ) Stumped budding
(f )  Others

12) Cu ltural operations:-

(a ) Weeding:

Ring weeding 
S tr ip  weeding

[b ] Manuring Type of manure Dose

Pre-monsoon
Post-monsoon

13) Plant protection methods adopted:

Sp ray in g :

Handoperated 
Low volume 
A e ria l



14) Incidence of p lnk :-  

Treatraent

15) Incidence of O idium:- 

Treatment (dusting)

16) Other d iseases, i f  any:-

17) Tapping

(a ) Year of tapping
(b ) G irth  at which  tapping

commenced
(c ) Whether puncture tapping

adopted ( i f  so, d e ta ils )
(d ) Method of tappin
(e ) Height of opening for

tapping
( f )  Percentage of trees attained

tappable g ir th  at the time 
of marking

18) Rain guarding:

19) A pp lica tion  of y ie ld  stimulant 
(method of app lication  and 
frequency)

20 ) Time of tapping:

21) Panel (A , B , C, D, S laughter) 
(including bark renew al)

22) Depth of tapping
(deep, sha llow , optimum depth)

23) In terp lanting :

Other trees 
M edicinal plants

24) Brown bast incidence:

25 Growth of p lants, bark renew al, 
incidence of panel d isease.



26] Remarks, i f  any 

Wind damage

27] D eta ils  of ra in fa ll:

Temperature (minimum S maximum] 
R e la tive  Hum idity 
No. of ra in y  days in  each 

month ( for f iv e  yea rs ]

28] P a rticu la rs  of mature area and y ie ld :

(a ] Year of planting
(b ] Extent
(c ] Year of opening for tapping
(d ] Number of trees opened
(e ] Type of planting m ateria l
( f ]  Number of days tapped
(g] Y ie ld

Year of tapping Sheet Scrap  Latex Others Total

(h ) Y ie ld  per hectare
( i ]  Remarks

Date: Signature of Owner/Superintendent/
Manager of Estate.
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