Rubber



INTRODUCTION

» Rubber (Heavea brasiliensis) belong to family
euphorbiaceae .

« Heavea brasiliensis species produces about 99%
of worlds natural rubber, its yield and quality of
latex IS superior over other spices.



History

1770—Joseph Priestly discovered that the material
would rub out paper marks, hence the name India
rubber,

1823—Mackintosh manufactures waterproof raincoats
by coating fabric with rubber dissolved in naphtha.

1839—Goodyear discovered vulcanization, when rubber
was heated with sulfur, rubber retained physical
properties from 0 to 100°C. This led to rubber boom.

1898—Dunlop rediscovers pneumatic tires (Motor cars
Invented in 1885).



Use of rubber

« 70% of total rubber consumption iIs In the
manufacture of tyres and tubes.

About 6% of worlds rubber i1s used for manufacture
of foot wear, soles and heels and 4% for wire and
cable insulation.

Other uses such as rubberized fabrics, shock
absorbers, washers and gaskets, conveyor belting ,
sports goods, Vvulcanized a hard high sulphurized
rubber Is used In electrical and radio engineering.
Rubber powder with bitumen iIs used for road
surfacing.



Composition of latex

Rubber 30.45%
Protein 2-2.5%
Ash 0.7-0.9%
Resin 1.16%
Sugar 1.15%
water 60%




- Origin .
Distribution

« A latex yielding plant native to South America
(Amazon region).




Major rubber growing
states




Global Scenario of Natural Rubber —
India’s Position
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. Indonesia 3279
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Global distribution
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Area
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China 600
Vietnham 465

World 9720 6.1%
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Global Distribution
in terms of Production (2005)

Production
(‘000 tonnes)
Thailand 2037
Indonesia 2271
Malaysia 1126

India 772
Vietnam 469
China 428
Others 774

World 8777




Average Productivity during 2003
(kg/ha/annum)
1706 [during 2005-06)

1875 1727
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Global distribution
in terms of Consumption (2005)

Consumption

(*000 tonnes)
China 2045
USA 1159
Japan 857
India 789 Others
Malaysia 386 >
Others 3764

World 9000



Rubber-Growing Regions in India

(2005-06)
State/UT Area Relative share
(ha) (%)
Kerala 494400 82.7
Tamil Nadu 18715 3.1
NE Region 58432 08
Karnataka PRIRE 30
Others 2710 0.5

Total 597410 100.0




BOTANY

>

There are 9 species of Hevea, of which Hevea brasiliensis is
the most important.

Rubber is tropical quick growing tree.

Root: well developed tap roots .

Stem : woody covered by the bark on which tapping is done
Leaves: trifoliate long and lanceolate.

Flowers: monoecious, calyx is 5 lobed. Stamens are 5, ovary
is 3 celled with short styled stigma

Fruit: trilobed capsule in which 3 oval seeds is present.

Seeds: are shiny and specked brown on the surface.



Inflorescence

fruit

Hevea brasiliensis (Willd. ex A. Juss.) Mill. Arg.



CULTIVARS

@ The varieties released by rubber research
Institutes in India and Malaysia are.

RRIM-703
RRIM-600
RRIM-105
RRIM-112
RRIM-203
PB-235
PR-107
GT-1
TIJR-1.
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RRII-105: released from rubber research of India. the
estimated yield of 6 years of tapping iIs 2460 kg/hal/year.
This variety fairly tolerant to abnormal leaf falling.

GT1l.outstanding primary clone developed in Indonesia.
The bark thickness Is average. Its yield of 6 years of
tapping is only on 1337 kg/ha/year.

RRIM-600: its high yielding clone evolved from rubber
research institute of Malaysia. It has tall straight stem
with moderate heavy branches. Commercial yield in India
over a period of 5 years Is 1185 kg/ha/year.

RRIM-703: high yielding clone. Yielding start 7-8 years of
planting . it yield about 1725 kg/ha/year.



CLONES EVOLVED AND RELEASED FROM RRII

Clone Parentage Status

RRII 105 Tjir1 XGI1 Category |
RRI1I414 RRIlI 105 x RRIC 100 Category |
RRI11430 RRIlI 105 x RRIC 100 Category |
RRII 5 Primary clone Category Il
RRI11203 PB 86 x Mil 3/2 Category Il
RRII 417 RRII 105 x RRIC 100 Category Il
RRII 422 RRII 105 x RRIC 100 Category Il
RRII 50 Primary clone Category Il
RRII 51 Primary clone Category Il
RRIl 52 Primary clone Category Il
RRII 118 Mil 3/2 xHil 28 Category Il
RRIlI 176 Mil 3/2 x PB 5/60 Category Il
RRII 208 Mil 3/2 x AVROS 255 Category Il
RRII 300 Tjir 1 x PR 107 Category Il
RRII 429 RRII 105 x RRIC 100 Category Il




SOIL AND CLIMATE
Soll

» Rubber is a hardy plant it can be grown on wide
range of soils.

» However, well drained sandy loam, forest loam and
laterate soil with good water holding capacity are
suitable for its cultivation .

» A soil pH of 5.5-6.5 is ideal.
» Rubber normally cultivated in hilly and sloppy area.

» Thus before cultivation adequate soil conservation has
to be adopted.



CLIMATE

@ Rubber is a tropical plant.
@ It requires warm and humid weather.
@ The optimum elevation for growing rubber is 500m from MSL.

@ A rainfall of 2000 mm are more evenly distributed without any
marked dry season and with 125-150 rainy days per annum is
necessary for best growth of rubber.

@ A maximum temperature of about29-34°C, minimum temperature
of about 20°C.

@ Relative humidity of 80% and bright sunshine of about 2000 hours
at the rate 6 hour per day in all the month are considered suitable
for cultivation of rubber.



PROPAGATION

» By clonal seeds

» By budded plants.
» By tissue culture plants.

The clones may be planted as follows:

Category 1:
It includes budded clone of RRII 105 and PB 260 cover an

50% of the total area.



Category 2:

* Includes budded clones of RRIM 600, Gl 1, PB

28/59,

PB 217 and RRIM 703. cover up to 25%

of the total area.

Category 3:

Incluo

es budded clones of RRII 5, RRII 203, PR

255, PR 261, PB 235, PB 280, PB 311 PB 86,
GL 1, PR 107, RRIM 605, RRIM 623, RRIM

628, R

RIM 701, PB 6/9, PB 5/51, RRII 118,

RRII 208 and polyclonal seeds of approved
sources may be planted in very small scale not to
exceed 15% of the total area in aggregate.



SEED PROPAGATION
@ In south India normally fruit ripe during July and September.

® The seed losses its viability if exposed to the sun for more
than 3 days and hence are collected every day.

® Viability of fresh seed can be retained of about 7 days by
keeping them in a shade.

@ Viability of seed could be maintained by soaking them in a
wls':\te{ 3 {gr 5 days so as to increase there water content of
abou 0.

@ If the seed are packed in wet charcoal having 40% moisture
in vgiell aerated container, 70% viability could be retained up to
ays.

® Retention of the viability is up to 4 months is possible by
storing the seeds at 40 C 1n a sealed polythene bag.



Bud grafting

Three types of bud grafting namely,
Brown budding,
Green budding

Crown budding are followed to propagate
the rubber.

Brown budding:

It is usually carried out by grafting buds taken from
bud wood of one year growth, on 10 month old stock
plant, with a girth of 7.5 cm at the base. Vigorously
grown health stock seedling are ideal for budding.
The budwood is collected from the plant maintained in
the budwood nursery. Buds formed in axil of the fallen
leaves are generally used.



Green budding:

« [|s done when the stock plant and budwood are of same
age. Vigorously seedling of about 2-8 month of age with a
girth of 2.5 cm having well developed brown bark a height
of 15 cm are used a stock. Green buds are taken from
budwood shoots of bushes. Bud present in the axils of the
scale leaves are used for bud grafting.

Crown budding:

Is used under special circumstances when the clones are
susceptible of some diseases or susceptible to wind. A
susceptible clone can be replaced by a resistance one
through crown budding. Crown budding can be done at a
hleight of 210-240 cm using green buds from the resistance
clone.



Flow chart of budding

b |

|

1“1 —
|
|

1
Selection of bud

- Budded plant



Nursery

 Nurseries are maintained for raising seedlings, budded
plants and bud wood. Beds are prepared 60-120 cm
wide and of convenient length with path ways laid in
between to facilitate manuring, watering, weeding etc.

» Spacing In the nursery according to the type of planting
materials 1s as follows:

For raising seedling stumps : 23 x 23, 30 x 30 cm
For budded stumps: 30 x 30 cm

For bud wood nurseries: 90 x 90 cm



Planting technigues:

* Rubber plantations in India are mostly situated on sloppy
and undulating lands. On such lands and hilly areas,
adequate soil conservation measures should invariably be

resorted to.

» The planting density recommended is 450 to 500 plants per
hectare
 Pitting and refilling:

The standard pit size recommended is 75 x 75 x 75 cm.
Slight variations may be made depending on the nature of
the soil. While digging the pit, topsoil should be placed on
one side and subsoil on the other side. Filling should be

done with topsoil as far as possible. Apply manure
thoroughly mixed with the top 20 cm of the soil in the pit



Planting

Trees are usually planted about 15 = 15 feet apart.

Rubbeil



Manuring

Manuring of plants is done in three important stages of
growth namely nursery, young plants and mature trees.

Seedling nursery:

Apply 25 kg of compost and 3.5 kg of rock phosphate
per 100 m? of the nursery bed as basal dressing.

young rubber trees:

Apply FYM @ 12 kg/pit and rock phosphate 175 g/pit
at the time of filling the pit.

From first to fourth year N:P:K may be applied @
225:450:450 g / plant.



Tapping
» The process of harvesting or collecting the latex
oroduced in the bark is called as tapping.

» Plant attain at age of 7-8 year old.
» Peak tapping age Is 15-16 years.
» Tapping done up to 40 year.

» First 6 year tapping done in one side called panel A,
next 6 year another side called panel B.

» Tapping of virgin bark instead of renewed panel Is
called controlled upward tapping (CUT).

» Slaughter tapping : Intensive tapping prior to falling of
old trees even from the branches, without bothering
quality, technicality, yield.




Tapping
A jeboug knife is used, a knife with a V-shaped cutting
edge which leaves a grooved channel for latex to flow.

Present method is a single spiral 1/2 diameter of the tree.

Cutting is repeated 1 to 3 days: 1/16" per cut,
7/8" per month, 10" per vear.

There are different systems on the length of the spiral and
frequency of cut.



Tapping the plant
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Tapping of rubber Collectlon of Iatex



Flow of latex



The intensity of tapping is indicated by the formula

« S/2d/2=100%

« S/1is a full spiral

» S/2 is a half spiral

« d/1lisadailytap

« d/2 Is a tap on alternate days.

« Trees are usually tapped for 6 months and rested
for 3months.

* The herbicide 2,4-D or ethophon is used to
stimulate flow.



Tapping systems

« S2d2- Half spiral, once in 2 days, tapping
for six months, &three month rest, 100% .

« S2d3- Half spiral, once in 3 days, tapping
for six months, & three month rest, 67% .

« S2d1- Half spiral, daily tapping for 12
months, no rest,200% .



USE OF STIMULANTS

After 4-5 years of tapping latex flow Is reduced.

Hence to increase the latex flow Ethephon at 10% a.l. iIs
used.

It Is diluted with equal quantities of palm oil or coconut oil
or water and smeared on the cut end surface using a
brush, at a width of 5 cm after light scrapping.

The stimulant has to be applied only after the drought
period Is over or only after receiving one or two
premonsoon showers.



LATEX PRESERVATION

Fresh latex as it comes from the tree is slightly alkaline or neutral.

It becomes acidic rapidly due to bacterial action and gets
coagulated on keeping.

Therefore, fresh latex cannot be kept long without precoagulation.
Moreover, intensive tapping to get fresh latex reduces content In
the latex.

Hence some anti-coagulant chemicals are added to the latex before
It Is processed in order to prevent the coagulation.



PROCESSING

Rubber is processed in the form of either latex
concentrate or rubber sheets.

Latex concentrates are widely used.

It is sold in the market in the form of latex between 36-
50 per cent or latex between 51-60 per cent.

In order to prepare latex sheets some coagulants, such as,
acetic acid, formic acid are added. The latex is allowed to
dry by smoking or sun drying.



Boiling of latex latex sheet



latex sheet drying



YIELD

® The average yield of latex per ha per year is
850-2500kg




Diseases




Abnormal leaf fall (Phytophthora meadii)

Symptoms:
During southwest monsoon period, the fruits rot.

Later, infected leaves fall in large number prematurely either
green or after turning coppery red with a drop of latex often
coagulated in the centre of a black lesion on the petiole.

Control:

Prophylactic spraying of the foliage prior to the onset of
southwest monsoon with 1% Bordeaux mixture
(3000-4000 I/ha)

Oil based copper oxychloride (30-40 liters/ha)



Powdery mildew (Oidium heveae)

% Symptoms:

Prominently noticed on newly formed tender flush during the
defoliation period of January-March.

*» Tender leaves with ashy coating curl, crinkle, edges roll
Inwards and fall off leaving the petioles attached to the twigs
giving a broom stick appearance.

¢ In later stages on older leaves white patches appear. Infected
flowers and fruits shed.

Control:

¢ For young plants, spray wettable sulphur (0.2%) or
carbendazim (0.05%) at fortnightly intervals.

*» For mature trees, dust with sulphur 3-5 rounds at weekly to
fortnightly intervals. Sulphur mixed with an inert material like
talc (70:30 mixture) is generally used @ 11-13 kg/ha/round.



Pink disease (Corticium salmonicolor)

Symptom:
Trees in the age group 3-12 years are highly susceptible.
The seat of infection is usually at the fork region.

White or pink colored cobweb mycelial growths form on the surface of the bark
with streaks of latex oozing out from the lesion; resulting in rotting, drying up and
cracking up of the affected bark.

The distal portions of affected branches dry and dried leaves remain on these
branches.

Control:

In high disease prone areas, the highly susceptible clones can be treated as a with
Bordeaux mixture @ 1%.



Bark rot (Phytophthora spp.)
Symptoms:

During rainy season, when trees are tapped, depressions are formed in the
tapping panel due to localized rotting and drying bark.

Black vertical lines running downward into the tapping bark and upwards
Into the renewed bark are noticed.

The bark when renewed becomes highly uneven.

Control:

The tapping cut and nearby bark should be washed with mancozeb
(0.375%)

phosphorous acid (0.08%) at weekly intervals. The rotten bark may be
scraped off and applied with fungicide.






Mealy bug infested shoots:

* The insect pest suck the sap
from tender leaves leads
yellowing of leaf, and drying of
twigs.

e Control:

e Spray organophosphorous
Insecticide like malathion 0.1%
or quinalphos 0.75%




TERMITES

® The white ants feed on bark they form a coverage
through soil and discoloration of bark takes place.

® Control :

@ Drenching of aldrin @2 ml/liter of water



MITES

® Suck sap from tender leaves. Leaves turns to
yellow.

® Control :

@ Spray dicofol @2ml/liter






