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INTRODUCTION

The para rubber tree Hevea brasiliensys (Wi1lld ex Adr
de Juss ) Muell Arg s the main source of natural rubber 1in the
world Among the eleven species of Hevea this 1s the single species
which 1s commercially expioited Natural rubber s nature s most
versatile vegetable product which has multifarious uses There 1s
hardly any segment of 1i1fe which does not make use of rubber based
materials and hence this vital raw material possesses 1mmense
strategic wmportance The unique properties of natural rubber makes
1t indispensable when compared to synthetic rubber which 1s a highly

priced petroleum compound

The pioneers to venture for the first commercial rubber
planting 1n Indya was the European planters who formed the Periyar
Syndicate wn 1902 at Thattakad near Alwaye 1n the erstwhile Travan

core state

Though the rubber plantation ndustry faced many probiems
1ts rate of growth over the years has been phenomenal In India
rubber 1s now cultivated in an area of about 5 Tlakh hectares of
which 85 per cent 1s 1n Kerala The average yield n 1950 51 was 284
kg/ha which rose to 1215 kg/ha during 1993 94 (Rubber Board 1994)
This four fold increase 1n yield during the past 40 years 1s mainly

due to the outstanding achievements 1n breeding of rubber

Breeding and selection which aimed at evolving clones of

rubber with high yield and secondary characters was started by the



Rubber Research Institute of India since 1ts inception in 1954 The

institute had succeeded n establishing a series of new clones having

h gh yield and other desirable characters The remarkable achievement

of the breeding programme 1s the production of RRIT 100 series clones
AhaskA¥N NI otk 1§76

(Nar and George 1968 AGeorge et al 1980 Annamma et al 1990)

The success of the rubber plantation and 1ts economic vy
ab 1 ty depends upon so many factors The most important among them
1s the genotype and phenotype of each clone Moreover yield s a
complex character controlled by polygenes Hence so many secondary

characters are correlated with yield

In Indva research and experimental works have been carried
out to find out high yielding clones with better performance The
studies have been mainly confined to the selected materials suitable
for specific localities in the Southern districts of the State The
rubber growing regions of Kerala with widely varying conditions from
the south to the north rightly points out to the necessasity of

scientific studies to evolve clones suirtable for all the regions

The rubber cultivation during the early years in Malappuram
distr ct deserves special mention while considering the significance
of the study The planters especially the small holders were very
doubtful about the success of the rubber plantation There had not
been any selection 1n the use of planting materials Scientific
methods were not followed either on selection of site or 1n the
cultivation and maintenance Locally available planting materials had

been used for planting and that too planted along with other trees

|



This practice had been continued almost upto the launch of the new
planting subsidy scheme by the Rubber Board 1n 1979 The frequent
visits and advisory services rendered by the Rubber Board officials

since 1979 have gone a long way 1n changing the scene

Reports on the performance of Hevea clones 1n the Northern
part of Kerala 1s meagre (Saraswathy Amma et al 1987) The present
study at Pullengode estate 1n Malappuram district was conducted 1n
thi1s context to analyse the various aspects related to the perfor
mance of clones adoption of package of practices by the estate and
to 1dentify the difficulties faced by the estate owners 1f any on
raising large scale plantations with various clones The study also
amms at dentifying the best suirted clone of rubber 1n Malappuram
district where the agroclimatic conditions are different from other

regions



REVIEW OF LITERATURE

Hevea brasiliensrs (Wi11ld ex Adr de Juss ) Muell Arg s
one of the youngest domesticated crops 1n the world Rubber breeding
in South East Asya has produced outstanding success By crop improve
ment alone 1t was possible to achieve four increase in yield n

forty years

The systematic breeding studies undertaken at Rubber Re
search Institute of India Kottayam bhas helped n establishing a
series of new clones The productive capacity of a clone 1s dependent
on the genetic constitution and 1ts adaptibility to varying environ

mental conditions

A br ef review of literature on the performance of clones 1in
d fferent agro clmmatic conditions and the factors i1nfluencing yireld

are described wn the following pages
21 Chwmatic factors

It has been observed that the climatic conditions prevailing
n the rubber growing tract in India vary from region to region and
also from year to year Almost equally distributed rainfall 1s ob
tained 1n the Southern parts of the tract from the South West and
North East monsoons The northern parts receive mainly the South West
monsoon alone At the same time the variations n temperature and
humidity are not very marked as 1n the case of rainfall In Kerala

the temperature remains warm while humidity remains high 1n all the



rubber growing areas The cultivation 1s confined mostly the slopes
and hillocks which are liable to soil erosion and leaching In Indra
rubber cultivat on 1s presently concentrated 1n a narrow belt
stretching from Kanyakumary district and 1ying west of the Western

Ghats and parallel to it for approximately 400 km

Rubber requires a warm humid equable climate with a tempera
ture ranging from 21 C to 35 C and a fairly distributed annual rain

fall of not less than 200 cm per annum (Rubber Board 1994)

A humid atmosphere without much variations 1s found to be
1deal for successful cultivation of rubber The relative humidity
varies from about 70 per cent during January to 95 per cent during
August 1n rubber growing regions in India (Pushpadas and Karthikakut

ty Amma 1980)

Wind 31s another mportant factor having a tremendous 1n
fluence on the performance of rubber plantations High wind speed
causes branch snap trunk snap and uprooting Clonal variation in
susceptibility to wind damage was reported by Rao and Vijayakumar

(1992) Nazeer et al! (1986) and Saraswathy Amma et al (1987)

2 2 Sorl factors

Rubber can be grown on so1ls poor 1in nutrient content but
of good physical properties If the physical properties are good an
extensive root system develops thus ensuring proper anchorage and

absorption of water and nutrients The fertility status of the sorl



can be mproved by adequate manuring and management practices (Push

padas and Karthikakutty Amma 1980)
23 Effect of agro techniques on growth and yield of rubber

Adoption of appropriate agrotechniques has long been recog
nised as the surest means of sustaining high levels of productivity

1n rubber

2 3 1 Advantage of clonal materaal

(a) ard(b>

Joseph et al (1980),reported superiority of using clones
as planting materials The clones were uniform 1n respect of growth
vigour bark thickness yield properties of latex wintering refo

Tiation nutritional requirements and tolerance to diseases
2 3 2 Use of polybag plants

Ramachandran (1992) reported that use of polybag plants

produced better growth when compared to other methods

Joseph and Nair (1984) found that by adopting polybag plants
of advanced growth the trees could be brought into tapping one year

earlier
2 3 3 Use of optwmum population density

Increased density of planting resulted in lower tree girth
biomass and crown higher crotch height and Tighter branching (Ng et
al 1979 Satheesan et al 1982 Webster and Baulkwi1l 1989

Napitupula 1977) Virgin bark and renewed bark also became thinner



with high stand per hectare The reduction 1n thickness was more
pronounced in the renewed bark (Ng et al 1979) Because of these
effects yield per tree tended to be lower with increased number of
trees per unit area In addition to this percentage tappability 1n a
fi1eld during the ni1tial year of tapping also decreased with increas

1ng density thus affecting yield per unit area

Ng et al (1979) studying the economic aspects of high
density plaiting concluded that under Malaysian conditions the
cumulative yield increased as the planting density was increased from
211 to 741 trees ha ! but declined with further increase 1n density
However as the density increased from 211 to 741 trees ha 1 the
production cost was more than the revenue The highest cumulative
profit was released with a planting density of 399 trees ha 1 The

highest yield per tapper was also obtained with a density of 399

trees ha !

In Indva Rubber Board (1994) recommends an optimum popula

tion density of 420 445 plants per hectare
2 3 4 Establishment of cover crops

The beneficial effects of establishing cover crops n 1mma
ture rubber plantations were reduction 1n weeding costs maintenance
of moisture control of so11 erosion fixation of nitrogen by legumi
nas cover crops addition of organic manure and reducttion In soil

temperature (Potty et al  1980)



2 35 Manuring

Judicious nutrient management 1s the surest way of 1increas
1ng yield wn rubber Manurial trials on rubber 1n different rubber
growing countries confirmed good response of the tree to the applica
tion of fertilizers The effect of various nutrient elements on
growth of Hevea was also established from the studies conducted in
Malaysia (Bollejones 1954) The mineral composition of Hevea was

reported to be 1nfluenced by so1l ferti1lity status (Dijgkman 1951)

The nutrient requirement of Hevea varies with the stages of
growth In India Nair (1956) suggested a blanket recommendation
based on the so1l1 fertility status and the observations from fertal
1zer trials on rubber conducted elsewhere The experiments indicated
that response of rubber 1s directly related to soil avaitable nutry
ents and leaf nutrient status (Ananth et al 1966 Potty et al
1976) A descriminatory approach was therefore proposed as the most
efficient and economic method for optimum fertilizer use (Pushpadas

and Ahamed 1980)
2 3 6 Drought management measures

The effectiveness of mulching and lime washing 1n young
rubber to protect the plants from drought during summer were reported

by Potty et al (1980)
2 37 Plant protection measures

Rubber tree 1s susceptible to several diseases but their



economic mportance and severity vary with clwmatic conditions

clones used and cultural practices adopted

Abnormal leaf fall caused by Phytophthora 1s an annually
recurring disease of rubber i1n India causing severe yield losses
ranging from 38 56 per cent (P11lan 1977) George et al (1980) and
Abraham (1991) found that RRII 105 was tolerant to these disease
Recent experiments i1ndicated an yield loss of 9 16 per cent 1in sus
ceptible clones (RRIM 600 and PB 86) of 10 to 25 years age when

v

prophylactic spraying against the disease was skipped for one season

(Jacob et al  1989)

Powdery mildew caused by the fungus Ordrum heveae attacks
the wmmature leaflets when trees refoliate after the annual winter
ing causing secondary leaf fall The severity of the disease varies
with the pattern of wintering leaf age elevation clonal suscep
t bility and weather conditions prevailing at the time of refoliation
(Lym 1972) Saraswathy Amma et al (198%) reported that RRI} 105 and
RRIM 600 were showing low disease intensity while PB 235 was highly

susceptible

Pink disease caused by Corticrum salmonicolor 1s the only
mportant stem disease of rubber The fungus attacks the bark of the
main stem and branches of 3 & year old immature trees Pink disease
also occurs on mature trees The clonal variation 1n pink disease was
reported by George et al (1980) They reported that RRII 105 and
RRIM 600 were susceptible while PB 235 was moderately tolerant

The severity of attack varies from one locality to another
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according to rainfall pattern Unlike other leaf and panel diseases
which have well def ned pattern of severity varying from clone to
clone pink disease shows more uniformity A few clones are known to
be of above average susceptibility but most cultivars are prone to

the disease (Lyyanage and Jacob 1992)
2 38 Tapping systems and tapping panel dryness

Abraham and Hashim (1983) recommended the tapping systems
for different cultivars The schedule covered conventional tapping
from opening to feiling recommended separately for clones and

seedling over a period of 25 28 years

High 1ntensity of exploitation 1s known to promote 1ncidence
of tapping panel dryness n plantations The proportion of dry trees
increased with tapping intensity and particularly with tapping fre
quency (Bealing and Chua 1972 Paranjothy et al 1976) Clonal

sensitivaty to tapping panel dryness was observed by Dijkman (1951)

2 4 Performance of clones

The performance of clones vary with region Paardekooper
(1964) and Jayasekera et al (1977) reported that the genotype env
ronment nteraction was significant in rubber They suggested to
conduct trials i1n diverse environments for proper evaluation of the

performance of a clone

George et al (1980} reported the yield and secondary chara

caters of the clone RRII 105 in trral plantings Among the clones
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stud ed RRII 105 recorded the h ghest yield Average yield for the
f rst seven years of tapping was 75 g/tree/tap Accordding to studies
conducted by Kr shnankutty et al (1982) the yield performance of

clones 1n Malays a and India varied signmificantly with the zones

Nazeer et al (1986) reported the results of the studies
conducted on the performance of a few Hevea clones from RRII 100
series 1n large scale trials Eleven clones out of the twenty two
selected clones were evaluated for yield performance and secondary
characters over a period of ten years Out of this RRII 105 showed

higher yield of 65 57 g/tree/tap for five years

Cherian (1987) reported the commercial yield of some of the
clones 1n estate sector Yield of estates having a production figure
of above 2000 kg per hectare was also reported The performance of a
few Sr1 Lankan clones were studied by Joseph and Premakumar: (1987)
They reported that the clones were wind prone but exhibited good

secondary characteristics like vigour 1n growth

Saraswathy Amma et al (1987) evaluated the performance of a
few clones toge her with GTI and RRIM 600 n three large estates and
reported the over all mean yield and other secondary characteristics
They stressed the necessity of selecting planting materyals based on

the regional performance

Their studies showed that the influence of planting materials

on yield was sigmificant
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In India breeding for mproved rubber planting materyals was
1nitiated 1n 1954 by the Rubber Research Institute of Indra and about
1500 clones were developed The Rubber Board has recommended RRII 105
under category I RRIM 600 and PB 235 were recommended for cultiva
tion 1n the state as Category II RRII 105 was developed 1n India by
crossing TJir 1 x G1 1 wh le RRIM 600 was released from Malaysia and
the parentage of this hybrid was TJwr 1 x PB 86 PB 235 was a hybrid

between PB 5/51 and PB 5/78 which was released from Malaysia

Joseph et al (1990} studied the yield performance of dif
ferent clones 1i1ke RRIM 600 RRII 105 and GT 1 and published yield
data for the first five years and 6 to 10 years The yield for RRIM
600 for first year was 1129 kg while corresponding figure for GT 1
was 1019 kg In the case of RRII 105 the average yield for the first
five years was 1412 kg/ha/year

Abraham (1991) compared the performance of clones under
category No 1 1n the estate and small holding sectors of Patha
namthitta district His study indicated that RRII 105 was signifa
cantly superior to RRIM 600 and GT 1 1n respect of yield and toler
ance to abnormal leaf fall disease RRIM 600 kept the second position
with regard to yield The clone showed susceptibility to abnormal
leaf fall and pink disease and tolerant to Oidrum GT 1 was ranked
thyrd 1n respect of yield But 1t showed a fair degree of tolerance

to w nd and pink disease

Joseph and Haridasan (1991) reported the stability figures



MATERIALS AND METHODS

The Pullengode estate established 1n 1906 15 one of the
well maintained estates wn Malappuram District The estate maintains
a large number of rubber clones under uniform management conditions
A study was undertaken during 1993 94 n this estate to find out the
performance of RRII 105 RRIM 600 and PB 235 in respect of growth

y1eld pest and d sease ncidence and resistance to other environmen

tal stresses
31 Clmmatic factors

The parameters observed 1n the present study included rain

fall temperature and relative humidity

The rainfall data are being recorded i1n the meterorological
observatory of the Pullengode estate The data on rainfall (cm) for

f ve years from 1989 90 to 1993 94 were collected from the estate

records

The estate was maintaining the data on temperature and
relative humidity upto 1984 85 Since the variations 1n these parame
ters were only negligible the observations were discontinued since
1985 The data on maximum and minimum temperature ( C) and relative

humidity (%) recorded during 1984 85 were collected from the estate

records

Data were collected on the extent of wind damage 1n the

three clones selected from the estate records



15

3 2 So1l factors

The details of so1l conditions topography and soi1l conser
vation work were collected from the estate records The data were

ver fied during field visits

3 3 Agrotechniques adopted

331 Selection of clones

The estate was visited and the total area under each clone
was divided nto ten 1dentical units of 3 50 hectares each As the
clones under the same year of planting were not available in the
estate for comparison clones under different age groups were select
ed Areas planted exclusively with the clones RRII 105 RRIM 600 and
PB 235 were selected for the study

3 32 Planting materials and population density

The details on the type of planting materials used for
planting (budded stump/seedling stump/polybagged/field budding)
spacing pi1t size year of planting and establishment rate were

collected from the records maintained by the estate
3 3 3 Management of immature and mature plantations

The data on establishment of cover crop fertilizer applica
tion drought management measures like mulching and Twme washing

branch nduction age at 1rst tapping tapping methods and plant
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protection measures adopted n the estate were collected from the

estate records

3 4 Performance of clones

341 Girth

Girth of the three clones were measured in all ten units
selected at the rate of 10 random plants per umit Girth was measured
at a heaight of 125 cm from the bud union using a tape and was record
ed 1n cm The data on average girth of plants under each clone from
the third year to the seventh year were collected from the estate

ecords and the egional off ce of Rubber Board

342 Yieud

The yield of the three c¢lones 1n terms of latex and scrap
during 1992 93 and 1993 94 were collected from the estate records
Since the clones differed in age the average annual yield for the
1n1tial two years of tapping of the three clones were also collected

for comparative evaluation
343 Yield depression during summer

The data were collected from the estate records for the year

1992 93 and 1993 94
345 Drc of latex

Samples of field latex were drawn at random from all the ten

untts under each clone at the rate of 10 per unit The samples were
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coagulated and drc was estimated by drying the samples by oven method

(Alka 1978)
346 Colour of latex

The colour of field latex of the three clones was assessed

by visual observation

3 4 7 Bark thickness

-

The thickness of the virgin bark and renewed bark was meas

ured using bark gauge and recorded 1n mm
34 8 Disease incidence

Pink disease and abnormal leaf fall occurs during heavy
ra ny season n varying proportions Powdery mildew 1s predominantly
not ced on newly formed tender flushes during the refoliation period
of January March The estate takes proper prophy1§}1c measures n the
entire area to control the i1ncidence The data maintained by the
estate on the 1ntensity of diseases in the three clones were col

lected
34 9 Tapping panel dryness

The data on the intensity of tapping panel dryness 1n the

three clones during 1993 94 were collected from the estate records
3 5 Investment and maintenance cost

The data on the exnenses tncurred by way of labour cost and
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material cost dur ng the immaturity period of seven years for the

1986 planting were collected from the estate records

A1l the above data were collected using a pretested inter

view schedule as described yn Appendix I

The data obtained were tabulated summarised presented and

discussed



RESULTS AND DISCUSSION

A study was conducted 1n Pullengode estate to evaluate the
performance of RRII 105 RRIM 600 and PB 235 during 1993 94 The

results are being discussed in the following pages

4 1 Climmate factors

Intensive rainfall 1s obtained in the area during the south
west monsoon period extending from June to September The North East
monsoon 1s not so heavy as 1n the case of the former  The average
rainfall n the area ranrged from 239 15 cm in 1990 91 to 350 98 cm 1n
1993 94 (Table 1) The data showed that June and July were the wet
test months The total rainfall during the five different years was

well above the minymum requirement of 200 cm

The details of temperature and humidity of the area during
1984 85 are furnmished in Table 2 The data furnished for temperature
did not ndicate wide variations It ranged from 24 36°C The temper
ature recorded lies with in the optimum range of 21 36 C for rubber
The relative humidity varied from 72 per cent in May to 87 per cent

n July The parameter was found to be ideal for the growth of rub

ber
4 2 Soil factors

The data furnished n Table 3 indicated that the so1l types
in the estate were lateritic or red The so11 was deep and acidrc

and rich 1n plant nutrients
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Table 1 Data on rawnfall (cm) at Pullengode estate for the period
from 1989 90 to 1993 94

Year

Month

1989 90 1990 91 1991 92 1992 93 1993 94
Apr 1 19 01 299 10 76 5 40 412
May 15 18 30 67 9 43 45 55 26 22
June 54 09 57 26 98 78 64 46 58 72
July 59 79 56 13 95 25 87 61 75 81
August 29 27 43 73 23 43 60 78 36 36
September 39 48 3 37 6 77 35 88 13 86
October 43 66 32 28 35 83 15 05 42 68
November 5 55 5 65 8 94 26 25 12 10
December 0 97 0 30 123
January 2 36 2 81
February 0 53 014 515 0 92
March 018 6 24 4 85 9 26

Total 269 54 239 15 289 33 350 98 284 09




2 10690

Table 2 Data on temperature and humidity for the year 1984 85

Temperature ( C) Humidity (%)
Year Month
Maximum Minimum Maximum Minimum
April 32 27 80 73
May 32 27 72 68
June 27 24 87 80
July 27 24 87 83
1984 August 29 24 84 79
September 30 26 80 75
October 30 25 18 73
November 31 26 76 70
December 28 26 77 69
January 29 26 77 66
1985 February 32 27 75 65

March 32 26 78 67
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Table 3 So11l condityons 1n Pullengode estate

RRIT 105 RRIM 660 PB 235
So1l type - Laterite and red loam -
Achdaty « Acidic -
Type of so11 Terracing -

conservation work

Topography of land - Steep slopes -
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So011 conservation works were also carried out effectively n

the estate

The topography of the area planted with the selected clones

were slopy
4 3 Adoption of agrotechniques in rubber

The clonewise detairls of area year of planting and opening

for tapping are furnished in Table 4

The details furnished 1n Table 5 showed that the clones of
RRIT 105 RRIM 600 and PB 235 were planted with polybag plants having
advanced growth Joseph and Nair (1984) reported the advantage of

using polybag plants having advanced growth 1n enhancing growth

The plant population density ranged from 420 445 plants per
hectare The planting distance adopted was 6 7 ¢cm x 3 4 cm under the
rectangular method The necessity of adopting optimum spacing 1s

stressed by Ng et al (1979)

Establishment of cover crops using Pueraria phaseoloides was
followed 1n the estate during the early years of planting rubber
(Table 5) Potty et al (1980) related the increased growth rate 1n

early stages with cover cropping

The drought management practices like mulching and Time
washing were being adopted to reduce damage of young rubber plants
durtng summer Potty et al (1980) also reported the beneficral

effects of mulching and 1ime washing 1n 1mmature rubber



Table 4 Clone wise details of area

24

opening for tapping

year of planting and

Clone Area Year of Year of
{(ha) planting opening for
tapping
RRIT 105 3 51 1983 1990
RRIM 600 28 95 1975 1982
PB 235 121 1986 1992
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Table 5 Management practices adopted in Pullengode estate

for the different clones

Practice followed for

Practices
RRII 105 RRIM 600 PB 235

Planting materials Poly bag plants Do Do
Spacing 670 cm x 340 cm Do Do
Establishment of Established But faded Do Do
cover crop due to shade effect
Type of cover crop Pueraria phaseoloides Do Do
So11 conservation Terraces taken Do Do
Manuring Discreminatory appls Do Do

cation of chemical

fertilizer
Drought management Mulching and white Do Do

washing

e

Plant protection Prophylatic spraying Do Do

as recommended by the

Rubber Board
Tapping system ¥ S/d/3 s S/d/2 % S/d/3
followed
Other deta 1s Selective pruning of Do Do

shoots and branches
branch 1nduction
periodical panel/wound
dressing with fungicides




O
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The estate adopted regular plant protection measures against
important pest and diseases The relevance of adopting appropriate

plant protection measures 1s stressed by Rubber Board (19%4)

The details of manuring done for different clones are fur
nished n Table 6 Manuring except addition of organic manures was
followed as per the recommendations of the Rubber Board Discremina
tory fertilizer apptication as suggested by the Rubber Board (1994)

was done after soil and plant analysis from fifth year onwards

4 4 Performance of clones

The performance of the clones were evaluated by studying the
increments 1n girth yield dry rubber content (drc) bark thickness

yield depression during summer and disease incidence

4 41 Girth

The average annual girth of the plants of the three clones
from the third year to the seventh year 1s furnished in Table 7 The
clone RRII 105 showed a girth of 17 5 cm 1n the third year while 1t
was 14 5 cm and 14 6 cm for the clones RRIM 600 and PB 235 respec
tively It was also noticed that the clone RRII 105 continued to
maintain the higher girth during the ensueing years upto the end of
the sixth year The data indicated that the increment in growth rate
during later years for RRIM 600 and PB 235 were higher when compared
to that of RRII 105 By the end of the seventh year the girth dif
ference was not marked When RRII 105 recorded a girth of 51 cm RRIM

600 and PB 235 recorded a girth of 50 cm and 50 1 cm respectively
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Table 6 Details of manuring for the clones
RRII 105 RRIM 600 and PB 235

Year after Type of Quantity applied/
planting fertiirzer year/ha (kg)*
mixture

1 NPK 12 12 6 85

2 340

3 430

4 340

5 NPK 12 12 12 250

6 250

7 250

* There will be slight variations in the quantity of the ingredients
of NPK 12 12 12 based on the results of leaf and so311 analysis
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Table 7 Average girth (cm) of the three clones from the
third year to the seventh year

Girth at tappable height (cm)

Years after planting

Clone

3 4 5 6 7
RRIT 105 17 50 26 00 2850 4000 51 00
RRIM 600 14 50 2160 2680 3800 5000
PB 235 1460 2400 2780 3820 5010
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The data thus ndicated that the clones attained more or
less the same girth by the end of the seventh year The average girth
of the trees was recorded dur ng April 1994 at the opening height and
1s given n Table 8 The girth of the clones RRII 105 ranged from a
minimum 66 9 c¢cm to a maximum 70 c¢cm n the ten units studred RRIM 600
recorded a m nimum g rth of 89 5 c¢cm and a maximum of 94 cm PB 235
recorded a min mum g rth of 50 8 cm and the maxymum of 55 cm The
d fference 1n girth among the clones 1s due to the difference n the

age of trees
442 Yield

The yield performance of the three clones of different ages
RRIT 105 (11 years) RRIM 600 {19 years) and PB 235 (8 years) in the
estate 15 given in Table 9 The average yield from the clone RRII 105
recorded for two years in 1992 93 and 1993 94 were 1364 kg/ha/year
and 1536 kg/ha/year respectively The yield 1n the same period from
the clone RRIM 600 was 1433 kg/ha/year and 1390 kg/ha/year The yield
for the clone PB 235 for the above period was 165 kg/ha/year (tapped
only for 7 months) and 624 kg/ha/year (Table 9) Since the three
clones selected for the study belonged to different age groups the
1niti1al yireld of the three clones for the first two years were col

lected and furnished 1n Table 10

The data revealed that the highest yielder during the first
year was RRIM 600 with an yield of 202 79 kg/ha/year followed by PB
235 givang an yield of 165 kg/ha/year The clone RRII 105 recorded
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Table 8 Average girth of different clones at the height of

opening for tapping (cm) during the month

of Apri1l 1994

Units RRIT 105 RRIM 600 PB 235
(11%) (19%) (8*)
R 1 68 8 90 50 8
R 2 69 0 92 54 6
R3 67 3 91 525
R & 70 0 93 53 8
RS 67 5 93 55 0
R 6 66 9 90 51 6
R7 70 2 94 54 9
R 8 69 S 92 52 7
R9 68 0 93 53 6
R 10 67 5 89 50 9
Mean girth 68 47 91 52 04

* Years after planting
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Table 9 Total yield per hectare per annum of the clones (kg)

Yield during 1992 93 Yield during 1993 94

Clone

Ltatex Scrap Total Latex Scrap Total
RRIT 105 890 474 1364 1186 350 1536
(1990%)
RRIM 600 1025 408 1433 1012 378 1390
{1982*)
PB 235 102 63 165 330 312 624
(1992*)

* Year of opening for tapping
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Table 10 Yield data for the initial two years of tapping in
three clones (kg/ha)
Clone First year* Second year** Percentage
ncrease over
first year
RRIT 105 92 29 459 17 20 70
RRIM 600 202 79 480 42 17 76
PB 235 165 00 624 00 18 90

* 1989 90 for RRII 105

** 1990 91

1982 83 for RRIM 600 and 1992 93 for PB 235

for RRI1 105 1933 84 for RRIM 600 and 1993 94 for PB 235
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the lowest yield of 92 29 kg/ha/year ODuring the second year it was

ndicated that there was an average increase of 20 7 per cent y eld
for the clone RRII 105 17 76 per cent for RRIM 60C¢ and 18 9 per cent
for the clone PB 235

The results on the 1nitial yreld obtained from the three
clones and the increasing trend 1n yield noticed 1s encouraging and
1n agreement with the yield performance of these clones reported 1n
the earlier stud es The findings of Krishnankutty et al (1982) and

Srnlvass™®
Krishnankutty mnd  (1985) also agree with the results of the pres
ent study in respect of RRII 105 and RRIM 600 Joseph et al (1990)
studied the yield performance of dirfferent clones like RRIM 600
RRII 105 and GT 1 and recorded yield data for the first 5 years and
6 10 years The yield for RRIM 600 for the first year was 1129 kg
corresponding figure for GT 1 was 1019 kg In the case of RRII 105

the average y eld for the first five years was 1412 kg/ha/year

In the present study the performance 1n yield of the clones
RRII 105 RRIM 600 and PB 235 1n general was found better than the
national average productivity The results are in agreement with the
findings of George et al (1980) Abraham (1991) and Namr (1993)
This might be due to the favourable agro climatic conditions existing
1n this region But further studies are required to arrive at a

realistic conclusion on the yield performance of the three clones

4 4 3 Colour of latex and dry rubber content

Latex wusually white milky substance s the main produce

from rubber tree The colour of latex obtained from the three clones
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are furnished 1n Table 11 It was seen that there was slight daf
ference 1n the colour of latex among the clones RRIT 105 and RRIM
600 produced white latex whereas 1t was light yeliow for PB 235 The

colour of latex 1s a genetic factor

The observation on the dry rubber content of latex (%) of
the three clones are given 1n Table 11 The range of drc was marked
1n PB 235 [t ranged from 27 to 39 9 with a mean of 31 45 per cent
RRIM 600 recorded the highest drc of 39 75 per cent followed by RRII
105 (39 65%)

The dry rubber content 1s a factor determining yield of
rubber The 1increase in volume of latex collected in each tapping
season and clone affect dry rubber content of latex Therefore

further studies are needed to confirm the results of this study

4 4 4 Yield depression during summer

Yield depression during summer was noticed for all the
c¢lones RRII 105 RRIM 600 and PB 235 Yield depression 1s mainly
associated with the depletion of so1] moisture decreased atmospheric
humidity and high temperature The data on yield depression during
summer for the three clones n 1992 93 and 1993 94 are furnished 1n
Table 12 The yield depression during the year 1992 93 and 1993 94
for RRII 105 was 17 92 and 14 87 per cent respectively whereas 1t
was 17 7 and 20 07 per cent respectively for RRIM 600 and 19 40 per
cent for PB 235 The data on mean depression in yield for the three
clones 1ndicated that RRII 105 recorded the lowest value of 16 29 per
cent followed by RRIM 600 (18 88%) and PB 235 (19 4%) Saraswathy
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Table 11 Colour of latex and the range of drc of the three clones

Clone Colour Range of Mean
drc (%) (%)

RRII 105 White 38 41 3 39 65

RRIM 600 White 37 42 5 39 75

PB 235 Light yellow 27 359 31 45
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Table 12 Yield depression (%) n summer in RRII 105 RRIM 600
and PB 235 during 1992 93 and 1993 94
Clone 1992 93 1993 94 Mean
RRIT 105 17 92 14 87 16 29
RRIM 600 17 70 20 07 18 88
PB 235 19 40 19 40
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Amma and Sethuraj (1975) found that there existed a distinct clonal

variation n yield depression during summer

4 45 Bark thickness

The trees under RRIM 600 selected for the study were opened
for tapping during 1982 Tapping 1s done on virgin bark panel BO 2
RRII 105 was opened for tapping during 1990 and 1s being tapped on
virgin bark B0 1 In the case of PB 235 the trees were opened for
tapping during 1992 and tapping 1s continued on BO 1 The data
recorded on the thickness of virgin bark and renewed bark 1s shown 1n
Table 13 The thickness of the virgin bark for the clone RRII 105
ranged from 8 10 mm while that for the renewed bark from 4 6 mm for
the clone RRIM 600 1t ranged from 7 10 mm and 6 8 mm respectively
for virgin bark and renewed bark The clone PB 235 showed the range
of 75 mm to 8 mm thickness for virgin bark and 4 mm to 5 mm for the

renewed bark
4 4 6 Disease incidence

The data on the 1intensities of the diseases viz abnormal
leaf fall pink disease and powdery mildew 1n the three clones are

furmyshed wn Table 14
4461 Abnormal leaf fall

The clone RRII 105 was found to have a fair degree of toler
ance to the 1incidence of abnormal leaf fall disease RRIM 600 showed
the h gh incidence while PB 235 recorded mediUMncadence (Table
14)
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Table 13 Bark thickness (mm) of the three clones during 1993 94

Range of thickness (mm) of

Clone

Virgin bark Renewed bark
RRIT 105 8 10 4 6
(1983*)
RRIM 600 7 10 6 8
(1975*)
PB 235 75 8 4 55
(1986*)

* Year of planting
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Table 14 Incidence of Abnormal leaf fall Paink disease and Powdery
mtldew in RRII 105 RRIM 600 and PB 235 during the year 1993 94

Abnormal leaf fall Pink disease Powdery mildev
Clone Intensaty Intensity Intensity
Low Hedium High Ho of No of Percentage Low Hediua High

trees trees
observed infected

R 105  Low 100 10 10 Low
RRIK 600 Hish 100 8 8 Lov

PB 235 ediym 100 7 7 i gh
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George et al (1980) reported the same findings for the
clone RRII 105 Abraham (1991) also reported that RRII 105 was toler
ant to abnormal leaf fall disease while RRIM 600 was susceptible
Jacob et al (1989) found that RRIM 600 was highly susceptible when
prophy1§}1c spraying was stopped for one season The difference
observed 1n the present study might be due to the appropriate proph

<
y1%§1c spraying given 1n the estate
4462 Pink disease

Clonal variations were noticed 1n susceptibility to the
disease 1nfection The 1ncidence of pink disease was found to be 10
per cent far the clone RRII 105 8 per cent for RRIM 600 and 7 per
cent for the clone PB 235 The findings are 1n agreement with the
findings of George et al (1980) They have reported the susceptibil
1ty of the c¢lone RRII 105 to pink disease in trial plantings The
clone RRIM 600 was also susceptible to the disease whereas PB 235 was

not so severely affected (Table 14)
4463 Powdery mildew

The secondary leaf fall disease due to 0rdium affects all
the clones wn the estate but the wntensity varies with the clones
The disease incidence was noticed in the refoliation period The data
furnished n Table 12 indicated that RRII 105 and RRIM 600 recorded a
low disease 1intensity PB 235 showed a high degree of 1incidence

Symlar results are reported by Saraswathy Amma et al (1988)
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4 47 Tapping system

The details of the tapping system adopted in the estate for
all the clones RRI! 105 RRIM 600 and Pb 235 are furnished i1n Table
15 The estate follows the recommendations of the Rubber Board
Winter tapping 1s also done 1n the estate and no tapping rest 1s
given Adverse effect on these practices are not yet observed Rain
quarding 1s been adopted 1n the estate 35 40 tapping days are addr

tionally obtained by this system of tapping n an year
4 48 Tapping panel dryness

Tapping panel dryness (Brown bast) though 1interpreted on
many ways s supposed to be a physiological disorder 1n most of the
high yielding clones The data on the incidence of brown bast 1n the
three clones are given 1n Table 16 The clone RRII 105 recorded panel
dryness of 3 per cent while 1t was 6 per cent for RRIM 600 Panel
dryness was not yet noticed for PB 235 The trees under this clone
were opened for tapping during 1992 only and hence studies are to be
continued to get conclusive results The moderate 1ncidence of brown
bast noted in the present study might be due to the low intensity of
tapping adopted for the clone RRII 105 and also due to the difference
1in the age of the trees among the three clones The details of tap
ping system followed for the three clones are furnished in Table 13
The table showed that when RRII 105 and PB 235 were tapped under %
s/d/3 system RRIM 600 was tapped under % s/d/2 system

4 49 Wind damage

The data on wind damage are furnished in Table 16 The
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Table 15 Clone wise details of tapping system

Clone Frequency Intensity (%)
RRII 105 5 $/d/3 67
RRIM 600 s S/d/2 100
PB 235 s S/d/3 67
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Table 16 Incidence of brown bast and wind damage n RRII 105
RRIM 600 and PB 235 during 1993 94

Brown bast Wind damage
Clone No of No of Percent No of No of Percent
trees trees age trees trees age
observed 1nfected observed 1nfected
RRII 105 100 5 5 100 3 3
RRIM 600 100 10 10 100 6 6

P8 235 100 5 5 100 0 0
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1incidence of wind damage noticed in the estate was comparatively
negligible The average intensity of wind damage from the second year
of planting to the current year for the clones RRII 105 RRIM 600
and PB 235 were found to be 5 per cent 10 per cent and 5 per cent
respectively This agrees with the findings of Nazeer et al (1986)
and Saraswathy Amma et al (198%) except for the clone PB 235 Trunk
damage was not observed perhaps due to the sturdy nature of the
trunk of all the clones 1ncluded in the study Since the estate has
not taken any preventive measures 1t 1s necessary to take appro

priate steps to reduce the chances of wind damage
4 5 Investment and maintenance cost

The data collected on cost of cultivation and maintenance
for the first seven years 1s furnished in Table 17 The total invest
ment and maintenance cost of one hectare of rubber plantation 1n the
estate was Rs 28 200/ as per the estate records Out of these the
cost of materials came to Rs 20 000/ (71%) and the balance was spent
towards labour charges Rubber Board estimated the total investment
cost for the first seven years as Rs 30 000/ This difference might
be due to the better facilities enjoyed by the estate for carrying

out the different operations
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Table 17 Estimated cost of cultivation for one hectare rubber
plantation during the 'mmaturity period of seven years

Year Amount (Rs ) Material cost (Rs ) Labour cost (Rs )
1 12 000
2 4 200
3 2 300
4 2 400 20 000 8 200
(71%) (29%)
5 2 400
6 2 600
7 2 300
Total 28 200




SUMMARY AND CONCLUSION

The study amed at evaluating the performance of three
clones of rubber viz RRII 105 RRIM 600 and PB 235 in Ernad taluk of
Malappuram district Ten 1dentical units 1n each clone were selected
and details on girth and yield characters were gathered The second
ary characters such as resistance to diseases tapping panel dryness
wind damage yield depression during summer dry rubber content

colour of latex etc were studied

The study was conducted through personal visits and with the
help of a pre tested questionnaire Some of the details were collect
ed from the Rubber Board Regional Officer Nilambur and from the

records maintained n the Pullengode estate

The results of the study showed that the over all perfor
mance of the clones RRII 105 and RRIM 600 were satisfactory under the
prevailing agro climatic conditions 1n Malappuram district and in the
h11ly tract of Pullengode area Available information from the estate
showed that the highest yiveld was recorded for the clone RRII 105 It
showed a fair degree of tolerance to abnormal leaf fall and pink
disease than the other clones but was susceptible to brown bast The
trees are being kept under the low frequency tapping system to con
trol the occurrence of tapping panel dryness The clone showed the
lowest depression 1n yield of 16 19 per cent during summer The clone

recorded a dry rubber content of 39 65 per cent
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The clone RRIM 600 occupied the second place n the overall
performance and yield The incidence of abnormal leaf fall and pink
disease was not so severe The powdery mildew and brown bast 1n
cidence were low The yield depression during summer was 18 88 per

cent It recorded the highest dry rubber content of 39 75 per cent

Since the trees of the clone PB 235 were opened only 1n
1992 the yield pattern 15 not possible to be explained as 1t has not
reached the stable stage More data are required for a realistic
comparison with the other clones The susceptibility to abnormal leaf
fall and powdery mildew was high [Incidence of pink disease was low
Tapping panel dryness was also not observed perhaps being 1n the
second year of tapping under low frequency system The clone had

Tight yellow latex of low dry rubber content of 31 45 per cent

In general Pullengode estate maintains the clones RRII 105
RRIM 600 and PB 235 selected for the study under scientific and
un form conditions The performance of the clones except the
sTight variations 1inherant with each clone 1n growth yield suscep
tibility and tolerance to disease i1ncidence 1s found to be excel
lent The clones are suitable for this region under the existing

agro clwmatic conditions and the recommended cultural practices
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APPENDIX I

Performance of rubber clones 1n Pullengode Estate
of Ernad Taluk 1n Malappuram District

Interview Schedule for Survey

Name and address of the grower
Location of the estate

Area owned by the grower

(a) Mature area hect
(b) Immature area hect
Year of planting
Clone/Variety

Type of planting material
Planting distance
Intercropped or not
Topography and types of so1l

So11 conservation work done or
not

Average rain fall/year (cm)
Average temperature ('C)
Average Relative Humidity (%)
Establishment of cover crop
Fertilizer application

a) Frequency

b) Type of the mixture

¢) Quantity applied

RRIT 105 RRIM 600 PB 235
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18

19

20

21
22
23
24
25

26

Other upkeep operation 1f any

(a) Weeding

{b) Mulching

(c) Irrigation

(d) Drainage

(e) Miscellaneous 1tems
Major diseases noticed
(@) Pink disease

(b) Abnormal leaf falil
(c) Powdery m1ldew

(d) Brown bast

Control measures adopted
(a) Pink disease

(b) Abnormal leaf fall
(c) Powdery m1ldew

(d) Brown bast

Annual girth 1ncrement of
different clones

Average girth of plant/unmit
Incidence of wind damage

Contro) measures adopted

Year of commencement of tapping

Tapping system adopted
(a) Normal tapping
{b) Upward tapping

Bark thickness (virgin)

(Years)
3rd  4th 5th 6th

Intensity and Frequency

7th
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28
29
30
3l
32
33

34

35
36

37

Tapping on rain guarding

(a) Panel tapped & ntensity
Thickness of the renewed bark
Winter tapping

Tapping rest

Wintering & ntensaty

Colour of the latex

Dre

Average yield/block

(a) Yield of latex/day/umit
(b) DOry yield/year

Yield depression in summer

Total investment cost including
land value upto the tapping stage

Total yield/hectare/year for the
last two years

(a) Sheet rubber
(b) Scarp

(c) Others 1f any

"o 690



