
- 1  >

.  "  1  '5 -

■ . .  i ^ p s
Z ' *?V H___

" ■ f  J -  .  - i A  -* K * *  -

■'■'• '■’■• ’■ i.-- ■75̂'---" j.#^^.■ V .v i^ ^ . .  . • . . ■*.• * * '  ' .  --  9,T.-

‘.WjJ„

-' ■ ' .- ^  J* - » ^ .  ■■ fe .  . .1* . , ■ . 1

A » T

" ’ .K -  -S55© * «





\  i  -  • ' . i

. T





RUBBER



e t h e p h o n
T H E  B E S T  L A T E X  B O O S T E R

1. ethephon ; Increases lafe yield

2. ETHEPON ; is a ready-to-use lotex stimulant

3, ETHEPHON : is easy to apply

4. ETHEPHON ; brings low yielding rubber trees to profitable production

5. ETHEPHON : is approved by Rubber Board as a latex stimulant

6. ETHEPHON ; is widely used by oil the rubber growing countries In the world

7. ETHEPHON ; available In 500 gram PI containers

For Supplies and other details, contact

BHARATH PULVERISING MILLS (P) LTD.
S A STRI ROAD, KOTTAYAM - X PHONE : 2836 T E L E X  : 206
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TH E  q u a r t e r - I - It!
It was for the first lime in India that 

scientists and industrialists met in a common 
forum at the ’national seminar on rubber wood' 
held at Kottayam on 12th December .1989 
to discuss the importance of a material which 
was considered only as secondary importance 
in the rubber plantations. But now rubber wood 
has shown a g*reat potential for considerincj it 
as an important factor in the overall economy 
of the plantation as a whole. In all the th ee 
sessions of the seminar, leading Researchars. 
Scientists and Industrialists presented about 
30 papers covering pathological and 
entamoloqical problems, treatment and 
preservation and prospects of rubber wood.

Shri PC Cyriac, IAS, Chairman, Rubber 
Board inaugurated the Seminar. The three 
sessions were chaired by Shri P. Mukundan 
Menon, Dr. L. N. Shantakumaran and Dr.
M. R. Sethuraj. Shri A. C Sekhar. Retired 
Director, Forest Research Institute. Dehra 
Dun delivered the key note address (Reoon 
published elsewhere)

Although the present utilization of rubber 
wood is largely in packing industry with more 
than 40%of the present production being 
absorbed in the same, itsootential in other 
fields also is duly recognised. No doubt, 
various rubber wood using industries have 
been confronted with problems in storing 
and processing due to insec:s, fungal attacks 
etc. Appropriate technological innovations 
could eliminate or minimise them. Thero have 
been several suggestions in the Seminar for 
an integrated approach to get optimum 
economy from rubber wood.

On the quality of rubber wood, 
anatomical studies so far have made 
some contribution to decide suitability of 
rubber wood for some industries like pulping, 
plywood etc., but studies like possible 
influerwe of clonal origin, location of growth 
plantation techniques etc., on the structural 
defects become necessary to understand and 
improve the quality of wood.

Rubber w o o d  compares quite well wrth 
other hard woods for pulping, particularly by 
the sulphate process in spite of some residual 
latex particles. But some more work seems 
necessary to fully establish its technoeconomic 
feasibility on a sustained basis for mdustties 
like paper, fibre board, rayons etc.

AH the papefs presented at the Seminar 
are being scheduled to be published m the 
Rubber Board Bulletin starting with this 
issue.



, The first national seminar 
on rubber w ood held on 12th 
December 1989 at Hotel A ida, 
Kottayam discussed every 
aspect o f rubber wood in its 
application fo r various uses 
and termed it as the future 
commercial wood of India. 
Being cheaper among the 
available semi hard woods, 
rubber w ood  could be made 
s till cheaper if a comparatively 
cheaper processing technique 
is evolved. This was the 
consensus o f the assembly 
o f experts.

Countries like Thailand, 
Malaysia and Indonesia are 
already producing treated 
rubber w ood and successfully 
exporting it to  Japan. Western 
Europe, USA etc. These exports 
are mainly in the from of high 
value furniture and mouldings 
fo r furniture. In !ndia a large 
part o f 1 m illion  c. ft. o f rubber

w ood is used fo r packing case 
and the rest fo r high value 
added products.

Rubber w ood In its natural 
form is classified as 
non-durable. as it is 
susceptible to attacks by fungi, 
insects and borers. It needs 
treatment w ith  suitable wood 
preservatives for end uses 
vyhere h igh quality durable 
timber is required. Several 
preservative formulations can 
be used for treating rubber 
wood. O f these, boron based 
preservative is found to  be 
effective and popular. It can be 
impregnated into rubber wood 
either by d ip-fusion process 
or by vaccum-pressure 
impregnation process.

W ith its excellent wood 
w orking properties, medium 
density, high colour and 
attractive appearance rubber 
wood is ideally suited for

manufacturing furniture, toys 
panellings etc. Short length 
pieces can befinger jointed and 
glue-laminated to produce 
wooden staircases, railings, 
balusters, door and w indow 
components, to mention a few.

Fu tu re  w o o d

More than one m illion cubic 
metres o f rubber wood 
available annually, if exploited 
successfully by the wood 
industry, would be instrumental 
to  arresting the cutting down 
o f forest trees resulting in 
depletion o f forests, said Shri 
PC Cyriac, IAS, Chairman. 
Rubber Board. He was 
inaugurating the first national 
seminar on rubber wood, 
organised by the.Rubber Board. 
He said that though rubber wood

F IR S T  IVA TIO N A L SEM IIVA R



FIRST NATIONAL SEMINAR...

O N  G R U B B E R  W O O D ’
was classified as non-durable 
in its natural form, if suitably 
treated and seasoned, it has 
the potential to replace 
conventional hard woods in 
application o f quality material 
io r high value furniture and 
mouldings.

The seminar was 
co-sponsored by the Kerala 
Forest Research institute, Borax 
Morarji Ltd, WIMCO and 
Aspinwood. The inaugural 
session was presided over by 
Or. MR Sethura] Director, 
Rubber Research institute of 
India. A book on rubber wood 
written by Shri A.C. Sekhar, 
was formally released at the 
inaugural session by Shri 
PC Cyriac, presenting the 
first copy to Shri C. Bhaskaran 
Nair of South Indian Timber 
Industries, Kottayam. Those 
who made felicitation address 
on the occasion included Dr.

R. Gnanaharan, Scientist,
Kerala Forest Research 
Institute, Peechi, S, S SB Sukla. 
General Manager, Borax 
Morarjee Ltd. Bombay,
JS Sharma, Chief Forestry 
Manager. WIMCO Ltd. Bombay 
and GK Prakash, Executive, 
Aspinwood Ltd, Cochin. Dr.
V. Haridasan proposed the vote 
of thanks.

Shri P Mukundan Menon, 
Rubber Production 
Commissioner presided over the 
first session on prospects of 
rubber wood. Shri AC Sekhar, 
Retired Director, Forest Research 
Institute delivered ihe key note 
address. Ten papers were 
presented at the session.

The second session on 
pathologkial and entomological 
problems was chaired by Dr, LN 
Santhakumaran. Scientist 
Institute of wood Science and

Technology, Bangalore. Six 
papers were presented. Dr. MR 
Sethuraj presided over the third 
session on treatment and 
preservation which witnessed 
the pfBsentafion of more than
11 papers. This was followed 
by the concluding session. Shri 
AC Sekhar summed up tne day's 
discussions highlighting 
relevant points that came up for 
detailed consideration.

Concept o f utilization in 
w o od  technology

As against conventional 
meanings as commonly 
understood, Shri Sekhar in his 
key-note address made special 
mention about the wood science 
and technology. The word 
utilization covers a very wide 
field of research, development, 
design and ultimate use of 
wood as well as wood products.



The firs t nationaJ seminar 
on rubber w ood held on 12th 
December 1989 at Hotel Aida, 
Kottayam discussed every 
aspect o f rubber w ood in its 
application for various uses 
and termed it as the  future 
::onimercial w ood o i India. 
Being cheaper among the 
available semi hard woods, 
rubber w ood coufd be made 
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value furniture and m ouldings 
fo r furniture. In 'nd ia  a large 
part of 1 m illio n  c. ft. o f  rubber

wood is used fo r packing case 
and the rest fo r high value 
added products.

Rubber wood in its natural 
form is classified as 
non-durable. as it  is 
susceptible to attacks by fungi, 
insects and borers. It needs 
treatment w ith  suitable wood 
presen/atives for end uses 
where high quality durable 
timber is required. Several 
preservative formulations can 
be used for treating rubber 
wood. O f these, boron based 
preservative is found to  be 
effective and popular. It can be 
impregnated into rubber wood 
either by d ip-fusion  prcxess 
or by vaccum-pressure 
impregnation process.

W ith its exceJlent wood 
working properties, medium 
density, high colour and 
attractive appearance rubber 
wood is ideally suited for

manufacturing furniture, toys, 
panellings etc. Short length 
pieces can befinger jo inted and 
glue-laminated to produce 
wooden staircases, ratlings, 
balusters, door and w indow 
components, to mention a few.

Fu tu re  w o o d

More than one m illion cubic 
metres of rubber wood 
available annually, if exploited 
successfully by the wood 
industry, would  be instrumental 
to  arresting the cutting down 
of forest trees resulting in 
depletion o f forests, said Shri 
PC Cyriac, IAS, Chairman 
Rubber Board. He was 
inauguratir>g the first national 
seminar on rubber wood, 
organised by the.Rubber Board. 
He said that though rubber wood
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FIRST NATIOMAL SEMINAR „
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in its natural form, if suiiab^^ 
neated and seasoned, it has 

potential to replace 
conventionaJ hard woods in 
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?of high vaJue furniture and 
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wiitten by Shri A.C. Sekhar. 
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It includes not only evaluation 
o f technical properties but also 
a ll types o f process technologies 
in converting vi/ood to  useful 
products.

Elaborating the present status 
o f rubber w ood  utiliza tion he 
said tha t various rubber wood 
using units have been facing : 
problems in storing and 
processing due to  insects and 
fungal attacks, warping, raised 
grain, cracksetc. On the quality 
o f rubber w ood, anatomical 
studies have made some 
contribu tion  to  decide 
su itab ility  o f rubber w ood for 
some industries like pulping, 
p lyw ood etc. He pointed out 
tha t seasoning o f rubber wood 
does not pose serious problems, 
and tha t d iffusion techniques 
although successful in the 
laboratories require to  be 
popularised and the economics 
have to  be worked out on 
commercial scale.

To increase the popularityand 
to  fu lly  establish a scientific  and 
technolog ica l base fo r u tiliz ing  
rubber w ood in jo inery furniture 
and cabinet-vase, the  concerned 
industry may bring out p ictorial 
brochures, books and 
pamphlets.

Sri Sekhar made it clear that 
rubber w ood compares quite 
w e ll w ith  other hardwoods for 
pulp ing, particularly by the 
sulphate process, inspite o f 
some residual iatex particles. 
Coutioning the new 
entrepreneurs he stated that a 
w ood that came from renewable 
resource had the inherent 
capability  fo r self adjusting 
economy if  appropriate 
technique was adopted and that 
it  has got the effic iency o f 
converting low-tech areas into 
h igh or h igh ly  skilled areas.

Future needs
The paper presented by Shri 

. R Gnanaharan on rubber wood 
I research in India outlined the 

w ork tha t needs to  be carried

out in India fo r effective 
u tiliza tion of this raw material i 
from non-conventional source \ 
to  save our forests. Dr. V- 
Haridasan and P Rajasekharan ; 
presented their paper on 
production and consumption o f i 
tubber wood by 2000 AD. R. 
Vijendra Rao and T. R.
Hemavathi o f the Institute o f ' 
w ood Science and Technology, ! 
Bangalore presented their • 
studies on natural defect in 
rubber wood. P, 
Ananthakrishnan Nadar o f the , 
Annamalai University in his 
paper on the versatile furniture \ 
timber o f the future defined it j 
as good fo r furn iture , panelling i 
etc. An account of tension > 
w ood w ith  special reference to  | 
hevea brasiliensis was the title  ! 
given by C. P. Reghu, D. j
Premakumari and Dr. A. 0 . i 
N. Panikker to  their paper, I 
which focussed attention on the j 
practical problems w ith  the j 
ultimate ob jectiveof m inim ising , 
the extent o f loss o f this 
abnormal w ood in the final 
shaping o f the end products. 
The paper entitled, 'Industria l . 
wood use in Kerala; the role o f : 
rubber w o od ' was presented 
by C .N . Krishnan kutty, Kerala 
Forest Research Institute. 
Peechi. V .R . Sivaramakrishnan,
H . A. Ananthapadmanabha and
H. C. Nagaveni jo in tly  presented 
their paper on 'control o f bio 
deterioration in rubber (Hevea 
brasiliensis) wood ' which fe lt 
useful to  carry out investigation 
on protection o f logs by 
fum igation and drip d iffusion to 

I planks using cost effective 
j techniques. Another papar 
' presented was 'D ifferential 
! natural decay resistance o f 
I Hevea Brasiliensis (Rubber)
I w ood ' prepared b y H .A .

Ananthapadmanabha, H -C .
I Nagaveni and V. C. Srinivasan, 

Institu te  o f w ood Science & 
Technology. Bangalore. The 
paper on mushroom cultivation 

i on rubber was jo in tly  written 
S by R. Kothsndaraman,
\ Kochuthresiamma Joseph, Jacob
5 M athew and K. Jsyarathnam.

The paper holds the view that 
the rubber wood and saw dust 
available in the country could 
be used for mushroom 
cultivation. Three speciesof 
Oyster mushrooms were 
inoculated on rubber wood.
The paper says that detailed 
investigations are required. 
George Mathew of Kerala 
Forest Research Institute,
Peechi presented his paper on 
'Insect pests o f rubber wood 
in Kerala.'

N e w  h op es

The work undertaken by 
Smt. L- Thankamma o fthe RRI 
o f India has opened up new 
possibilities towards improving 
the qua lity of wood by wood 
preservation and also by 
imparting d ifferent desired 
colours and patterns to the 
wood.

Studies carried out by 
earlier workers on 
physical and mechnaical 
properties o f rubber wood 
have been' reviewed and its 
various end uses enumerated I 
as explained by Shri BS Kamala j 
and PV Krishna Rao, Institute i 
o f Wood Science and 
Technology, Bangalore in 
their paper on Physical and 
mechanical properties o f rubbi ' 
w o o d : a review. \

M Balasundaram and R 
Gnanaharan presented a paper 
on Laboratory evaluations of 
preservative treated rubber 
w ood against brown rot and • 
w h ite  rot fung i'. In the context 
of acute shortage o f wood and 
increasing timber prices, rubber 
wood was the only timber 
available in plenty at moderate 
cost to the public.
This was the view expressed , 
by T. K. Damodaran and 
R. Gnanaharan. Kerala Forest , 
Research Institute. Peechi.
V. Kuppuswamy and 
V. V. Srinivasan presented 
their paper on 'Copper-chrome-

{ C a iu j.  on i ’a i i t  2 9 )



Rubber Wood-Polymer Composite 
By Gama-Radiation Processing

A. K. KADERKUTTY 
The W este rn  India P lyw oods L td., Baliapatam.

The pastdecade haswitnessed 
: the greatest resource crisis in 

the forestry sector and forest 
based industries, with the rapid 
dwindling of our valuable 

; tropical forests. According to 
FAO, these forests are 
disappearing at an alarming rate 
of 15 million hectares a year and ;

' if this trend continues unchecked 
the entire resource w ill be wiped 
out in the next 50 years. 
Deforestation for a number of ' 
reasons without commensurate ; 
regeneration of forests has t>een , 
responsible for the forest death. ' 
Wherever new plantations are 
raised these are in fact not . 
forests but monocultures. Acid j 
rains caused by emission from 
automobiles and factories have j 
created substantial damage to | 
forests particularly in the ' 
developed countries. According 
to Mr. Edward Goldsmith (U.K) 
an internationally recognised 
campaigner, lecturer and writer, 
"the third world war has already 
been declared and is deing
waged against nature and nature 
is being overwhelmed” . 
According to the National 
Remote Sensing Agency, Kerala 
the home town of the evergreens 
has suffered a 14% loss of its 
total forest cover over the seven 
year period. Encroachments, 
unchecked forest fires, 
submergence in aid of hydsi 
oroiects are primarily responsible 
for the heavy loss. Government 
o f India rightly adopted the 
DOlicv of banning the felling ot 
trees This in turn has resulted 
in great hardships for the 
woodbased industries. Smce 
industrial development is also 
equally important, it is imperative

that efforts are intensified to >
locate alternative source of i
rawmaterials and develop 
technologies appropriate .to the 
available resources Short 
rotation plantation species l;ke - 
rubber-wood assume great 
importance. Technologies must 
be developed for efficient 
conversion of these resources ' 
into final reconstituted products. 
Hundred percent utilisation of 
wood by extending the durability i 
of the products is the inevitable , 
solution to the present crisis. ; 
Technological sophistication j
should be the byword for '
ensuring both our industrial and 

I economic development and 
' resource conservation, 
i Applications
j In this context the plantation 1
; species like rubberwood 
I bra<ilif>isis) which can be 
I cultivated in perpetuity on a 
i short rotation basis would be 
' ideal to resolve the present 
' rawmaterial crunch. It is 
I estimated that about 1,2 million 

cubic metres of rubberwood 
1 w ill be available every year. It is 
' reported to be presently useri 
J for making plywood However,
• more value added products 
'. can be produced for 
; transforming rubberwood into 

a wood-polymer composite 
which can replace primary 
high quality timbers like teak 
and rosewood in a number of 
decorative and structural 
appiications-

The unique application of 
ionizing radiation is one such 
method. The high erergy 
radiation causes a virtual 
metamorphosis by a process

known as radiation grafting. ; 
The wood is first impregnated ' 
with special class of chemicals ; 
called vinyl monomers that 
could be polymerized into the 
solid polymer by means of high 
energy radiation when gamma 
radiation passes th?ough 
a material such as wood and a 
vinyl monomer, it leaves twhind 
a series of ions and excited 
states due to the energy of the 
gamma ray being absorbed 
through photoelectrk: Comton 
and pair production collisions. 
Cobalt-60 for example, produces 
two gamma rays of 117 and 
1.33 million electron volt, Upto 
30 Kev are required to rupture i 
covalent bonds and to cause
ionization. The ions and excited
states generated in the absor­
bing material re-arrange to form ; 
free radicals wh«h in turn 
initiate polymerization process. .

Before subjecting wood to '
irradiation, the wood is 1
impregnated with vinyl 
monomers. The impregnation is 
carried out by first evacuating the 
airfrom the wood vessels and 
lumens. This process is earned 
out in an impregnation cnamDer. 
Air in the cellular structure of
wood is removed as the pressure

I in the evacuation vessel is 
reduced by a vacuum pump.
Half an hour pumping at 1 mm 
mercury is required to remove 
the air. The vacuum pumpis 
isolated from the system at 
this point end monomer is 
introduced into the evacuted 
chamber.

Aftter themonorfjer 
impregnation
wood monon'er is removed ana



I placed in a Panbit Cobalt-60 
1 irradiation source. This faciUty 
[ w as established at The Western
• Ind ia  p lywoods Ltd. in
'< co llabora tion  w ith  the Bhabha 
} A tom ic. Research Centre, 

Bombay.

; Many d iffe rent v inyl 
monomers have been used to 

1 make w ood polym ei composites, 
i The v iny l monomers norm ally
• employed w il l resu lt in a
i polym etic system w hich is 
; therm oplastic. B ut we have 
; developed a unique combination 
: o f monomers so that the 

irradiation oroduces a 
i therm osetting p lastic at the end. 

Th is system results in a 
nonm elting w ood polymer 
com posite  and imparts excellent 
m achining and sanding 

. properties not achievable by 
i conventional monomeric 

systems.

Rubberwood was subjected 
to  the  above process and has 
produced an excellent 
composite. The physical and 
mechanical properties are 

j enhanced after treatment as 
i also the dimensional stab ility , 
r The undesirable swelling and 
\ shrinkage characteristic o f 

untreated w ood is to ta lly  
i e lim inated. In the un-treated 

w ood  the sw e lling  and shrinkage 
are caused by the hydroxyl 
groups present in cellulose and

lign in  molecules. As a result o f 
bulking and grafting w ith  wood 
polymer system, the 
accessibility o f the hydroxyl 
groups to  moisture is prevented 
and can therefore no longer 
interact w ith  moisture. Thus a 
composite o f excellent 
dimensional s tab ility  is 
produced. This improved 
property in turn  enhances the 
electrical properties. Basically 
dry wood is an excellent 
e lectrical insulator. The electrical 
resistance however reduces 
markedly as the material picks 
up moisture when exposed to 
h igh hum idity conditions. 
Inertness to  the effect of 
moisture in wood-polymer 
composite results in continued 
retention o f high electrical 
resistance. In fact the final 
product is h igh ly hydrophobic. 
S im ilarly w ood polymer system 
becomes im ^ .v io u s  to  several 
aqueous chemicals and is 
therefore not affected by 
chemicals environment. Because 
o f cross-linked structure in the 
final product developed by us 
the material is unaffected by 
organic solvents.

Idem lly S u ited  
As a result o f superior 

mehanical and electrical 
properties and outstanding 
chemical and solvent resistance 
the rubber wood 
polymer composite is

Ideally suited for parquet 
flooring, textile components like 
picking sticks, bobbins' etc. As 
a result of excellent chemical 
resistance, the material can be 
used in chemical industries, as 
flooring material, filte r presses 
frames, laboratory tables, etc 
Because of aesthetic superiority 
over untreated wood, 
the rubber wood polymer 
composite is an outstanding 
material for making furniture. 
The wood polymer can have 
natural colour.orcan be dyed to 
any desired colour. W indow 
frames, door steps, stair case 
rails, steps for staircase, are 
some of the applications o f the 
materia!.

Because of outstanding 
durability, rubber wood polymer 
system can substitute any 
primary timber. As has been 
a'ready pointed out a 
technologically upgraded 
material like rubberwood 
polymer composite would  help 
preserving our forest resource. 
Incessant pressure on the forest 
resourced to  meet ever 
increasing demand by the 
swelling population can be 
reduce only by technological 
means. Combination of short- 
rotation plant like rubberwood 
and superior technology o f 
conversion is the only answer 
to  meet the future challenge.

n

U a . t e s t  R u f a t o e * *  S t a , t l a t l c s
April to 
Oct. 89 
(tonnes)

April to 
Oct. 89 
(tonnes)

Increase Estimate 
for 1989-90 

(tonnes)

P ro d u c tio n
Natural
Synthetic

160.115
27.881

132,163
28,365

21.7% 292.000
50,000

Total 188,696 160,530 17.5% 342,000

C o nsu m p tio n
Natural
Synthetic

193,925
52,880

179,705
58,160

7.9%
9.8%

340,000
90.000

Total 265.805 227,865 8.3% 430,000
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S. N. SHARMA

Head o f D ivision, Forest P roducts Research Forest R es«vcn  institu te , Dehra Dun

1 A b s t r a c t

While the strength, shrinkage, 
hygroscopicttv and wood 
working behaviour of rubber 
wood are favourable for 
more sophisticated and useslilce 
furniture, doors, windows, and 
joirtery, susceptibility to rapid 
bio-degradation and the high 

I incidence of wraping during 
drying are the nwjor bottlenecks.
F. R. i. 'S  work on timely 
prophylactic treatment of freshly 
felled or sawn timber has enabled 
almost compJetecontrol of stain,

I decay and insect attack.

* The incidence oftensionwood 
I and associated growth stress^
I appears to aggravate wraping in 
I this species. Studies on their 
j distribution within the stem 
' would help evolve sawing 

procedures that may ensure 
better balancing o f growth 
stresses and the differentiel 
longitudinal shrinkageof tension 
and normal wood within me 
converted section during sawing 
and drying.

The Saw-Dry-Rip procedure, 
optimisation of stack top 
weighting and correction ot 
warping by steaming dried
timber under restraint are wortn
trying for control of warping.

The bulk of converted timber 
from logs, except that from near

: the pith, can be kiln dried fast 
j without surface checking

degrade. Rubberwood is a short 
rotation (25-30 yrs) crop with 
higher percentages of juvenite 
core wood in the stem that is 
liable to surface check during 
drying. At present "boxing out”  
the pith appears to be the only 
alternative for avoiding this 
degrade.

published by the Forest Research 
institute, K^ong (Grant 1952. 
Sulaiman 1958, Grewal 1979 
Salleh et al 1979, Anon, 1980)

In tro d u c tio n

; Timber from spent tubberuees 
!has a confirmed availability in 
the country for use as timber. 
'As per position reported for 
11978-79, a totalarea of 236814 
I ha was under plantations in
S Kerala. Tamil Nadu, Karnataka, 
A&N, Assam, Tripura, Goa,A P.

: and Maharashtra, in that order 
according to covered area. 

^Plantations are reported to have 
ibeen undertaken Recently in 
! Orissa and some eastern states,
• At the stage of slaughter tapping, 
185-200 trees exist per hs.with 
an expected average 0.6m* wood 
availability from the trunk and 
0-4 m* branch wood from each 
tree.

Utilisation of rubber wood for 
various end uses as timber 
including sophisticated ones like 
export furniture is reported to be 
already well advanced in 
Malaysia. Data on its properties, 
saw.ng, seasoning and 
preservative treatment 
behaviour, and suitability for
p lyw ood  m a n u (a «u te have baen

R e v ie v f o f  re se a rc h  d ata  

on India G r o w n  R u bb erw o o d

The Forest Research Institute. 
Dehra Dun has published data 
on strength properties, suitability 
for various end uses from the :
mechanical strength point of j
view, seasoning behaviour, » 
shrinkage, hygroscopicity, steam f
bending properties, working and ;
finishing qualities, and pattern t
of distribution of tension wood 
for rubberwood from Indian j 
plantations. The results are ; 
briefly summarized below, along 
with certain field observations ] 
of sawn and air dried material. !

K iln  D r y in g

(Sharma et al 1981)
Kiln drying schedule

If normal mode of plain or 
live sawing is
Schedule No V of 13:1141-1973 
(Anon 1973) as given m Table
I is recommended, as such, for 
planking 25-35mm thick and 
with the initial stage RH values 
increased by 7% for thtcker 
planks and scantlings.



Table 1

Schedule V (15 :1141 -1973 ) recommended for 
25-35 mm rubberwood planks

Moisture content 
of the wettest tim ber 
on air in le t side

Green
40%
35%
30%
25%
20%
15?o

Temperature 
Dry Wet
Bulb Bulb 
oC oC

38.5
40
40
40
40
40
40

Relative ) 
H um id ity i

% I

42
45
46 
48 
50 
52 
55

80
72
68
60
53
47
39

Note: For thicker 63x105 mm scantlings the RH from green 
to  25% m.c. should be increased by7% ateach step and by 
5% thereafter

It appears probable that a i 
faster Schdule No. I l l  o r IV ! 
instead o f Schedule No. V may' 
be applicable w ith ou t cracking i 
and sp litting  fo f bulk o f thej 
sawn timber if modified saw ing' 
pattern is adopted after growth, 
stress d istribution  studies, |

Drying times

For 28 mm planks : 4  d 
under Schedule IV

For 63x105 mm
scant- : 13 d

lings under 
Schedule V, 

w ith  7% increased 
in itia l RH

D ry in g  deg rade

Planks containing p ith, 
heartshakes or centre heart 
region near the p ith invariably 
showed opening o f shakes 
(w ith  on ly  s ligh t extension) 
and extensive surface cracking 
in the included patches o f wood 
from  near the p ith . Tw ist 
and bow  of 10-16m m over 
2-2.3m  length developed in 
a lmost all such planks Cupping 
was m ild.

A  notable observation was 
that w hile  amongst fu ll-w id th  
(live) sawn planks on ly  those 
conta ining pith, heart-shake or 
region near the p ith  developed 
severe warping scantlings sawn 
from  all positions, including 
middle and outer positions, in 
the log developed spring, bow 
and tw is t. It appears that this 
difference in warping arose 
from  differences in geometry 
o f the p lank and scantling 
sections (M aeglin et al 1981), 
though it  may as well have 
been due to  the inherent 
variation in proportion of 
tension wood between logs.

Planks or scantlings taken 
from  middle radial positions in 
the log, including tangentially 
sawn pieces, were remarkably 
free from  surface cracking or 
warping.

Planks or scantlings taken 
from uttermost position in the 
log in most cases surface 
cracked on the outer face but 
were clear on the interior face.

End sp litting  was negligible 
and collapse absent. The timber 
is remarkably free from knits.

F ie ld  obse rva tions o f sawn, 
a ir  d r ie d  t im b e r

Crook, tw is t and extensive 
surface checking in patches of 
included wood from  near the 
p ith  are the drying defects 
commonly observed in sawn 
planks and scantlings left for ‘
air drying in sawmills. The '
behaviour is similar to  that [
reported above fo r k iln  dried 
timber ;

Tension  v/ood i
{R a o e ta l1 9 8 3 ) |

Differentiation of tension !
wood in this species is not easy :
even after staining. Tension 
wood occurs as narrow or 
broad bands extending to 
several millimeters and also as 
scattered or d iffuse. Its 
proportion varies w ide ly in 
sawn timber obtained from 
different trees, as the lim ited 
data on planks obtained from 
three different trees illustrates.

Table 2

Plank from Proportion of
Tree No, tension wood

Max Min Avg.
1 54% 27.5%
2 47% 6"- 16.5%
3 75% 43% 58^

Sh rin kage &
H y g ro tc o p ic ity  
(Sharma e ta l 1982)
Basic sp. gr.

0 ,463 0.029

Total shrinkage (green to 0 . D.) 
Tangentia l: 6.080+0.294%

Radial : 2 .847+0.125".

Volum etric: 10.96310.770%

Longitud inal; 0 .481+0.295<i

Amongst timbers o f comparable 
sp.gr, (0.424-0.516), shrinkage



o f rubberwood is comparable to 
tha t o f kan]u (Ho)optelea 
in teg rifo lia ), bonsum (Phoebe 
spp.) th itm in  (Podocarpus 
nefiifo lius)and hathipaila (Ptero- 
spermum acerifo lium ); and also 
com paiable to  some heavier 
w oods like chikrassy (Chukrasia 
tabu la ris ), badam (Terminalia 
procera) and kokko (A lb iz ia  
lebbeck), which are in connmon 
use fo r fu rn iture and joinery. 
It can be classed as a mode'^ately 
steady timber.

H y g ro s c o p ic ity
EMC at d ifferent RH levels 

(20-87%) is given in Table 3. 
Rubberwood has rather high 
hygroscopicity comparable to 
tim bers like bonsum (Phoebe 
(pp) and f ir  (Abies pindrow ) 
(Rehman 1942 j.

Table 3
Equilibrium  moisture contenst 
o f  rubberwood a t six R. H. lev^s.

e I^ .c  {%)
19.6 
14.3
10.1

9.2
6.2 
3.8

R. H .^3 ) 
86.6
74.2 
62.5 
52.0
37.3
20.3

in mortising and boring 
fuzziness, tearing o ff of grains 
and crushing occur.

S team  Bending 
(Sharma at al 1982)

Rubberwood is comparable to 
rosewood (Datbergia latifolia) 
and better than white  cedar 
(Dysoxylum  malabaricum), 
khadsu oak, (Quercus 
sem icarpifo lie). pyinma 
{U gers iroem ia  hypoleuca). 
mango (Mangifara indica), pai; 
Dichopsis ellip tica) and 
hathipaila (Pterospermum 
acerifolium) in steam bend ng 
property (Rehman f i t  al 19 5 t). 
A  minimum bending radius of 
7 .5cm  in 1.3 cm thickness can 
be achieved.

This species compares very 
w ell w ithou t fo ld ing  and 
w rink ling  and w ith  very little 
change in section.

More fecently. rubberwood 
has been successfully bent in 
the cold for novel design of 
easy chairs a fter ammonia 
p lasticization.

Intersection po in t values as 
determined by shrinkage- 
n i.c . plots were as fo llo w s .-

Tangentia l shrinkage
m. c. p lo t 2 5 - 

Radial shrinkage
- m . c .  p lo t 21.= 

Volum etric shrinkage
m. c. p lo t 29%

W o rk in g  q u a lit ie s  
(Shukla et al 1984)

R ubberwood saws and works
e a s ily . N a r ro w  gauge saw w*th
teeth having fro n t rake o f 20 
and top  clearance angle 15 is 
re co m m e n d e d . For planing. 
S r s  set at 30" angle Q.va 
sm ooth surface. W.nl® 
.T b b e rw o o d is g o o d  in turning.

S tre n g th  P ro p e rtie s  
(Anon 1980, Gupta s t a l l 989 
Shukla e ta l 1984)

F rom strangth po int o f view, 
rubberwood is considered 
suitable fo r packing case.i, 
crates, dunnage pallets and door 
and w indow  shutters, its use in 
tho country has however so tar 
been largely lim ited to packmg 
cases crates and dunnage 
pallets only. It is also beirip 
used for match boxes and splints 
besides compressed wood 
shuttle blocks (Shnrma et al 
1977). A t least one 
manufactursr has however
re ie n tlys ta ite d  using It lo t
solving machine furniture and 
its w itter use for 
sophisticated uses is a'adually 
pickina up.

Techn ica l Bottlenecks 
in  u tn is a tio n  

The main bottlenecks in the 
utilization o f rubberwood for 
more sophisticated end uses are:
(i) Its high susceptibility to 

fungal stain and decay, 
when green, and low 
durability to  insect attack.

(ii) Liability to warping in 
general, and to surface 
checking and splitting in 
wood from near the pith in 
particular.

F u n g a l st.*in, d e ca y  & 
in sc c t  a tta c k

Felled lo^s and green sawn 
timbe; are known to develop 
stain and get infected w ith 
decav fungi w ith in  a few hours  ̂
o f fe lling and sawing.

It has howerver been possible 
to prevent stain and decay 
almost completely by adopting 
green cunversion o f togs, 
promptly (w ithin 24-48 hrs) after 
fe lling followed by quick surface 
drying of the converted timber 
in air ( if the weather permits) ; 
or in a kiln. Alternatively. [ 
convened timber snould be j 
promptly given a prophylactic 
dip, spiay or brush treatment 
w ith  5?: so lr. of the fo llow ing 
Chemicals:

Sodium pentachlorophenate
-2  parts byw t.

Borax -1  5  pa«s by wt.
Boric acid -1 .5  parts by w t.

This treatment is effective 
for temporary protection omy 
and the converted timber 
should be a,r or kiln dried to 
final low  m .c. with in  a week 
or (o itn lgh t o l givino the 
prophylactic treatment. The 
treatment also provtdes 
temporary protection against 
insect attack-

If logs have to  bo stored tor 
some time pending conversion, 
they Shou ld bedeb».ked 
sprayed o r b m ;h  c o a t.d  on all



surfaces (inc lud ing  the ends) 
w ith  prophylactic preservative 
and end coated w ith  b itum inous 
pain t. Conversion however 
should not be delayed beyond 
about 2 weeks.

To ensure permanent 
protection, the conve ted timber 
has to  be more thoroughly 
treated w ith  a standard 
preservative to  desired 
absorption and penetration fo r 
the g iven end use as prescribed = 
under 18:401-1982 i
(A non . 1982) The conventional • 
vacuum-pressure treatment ! 
achieves excellent results, if j 
applied after partia lly  air drying i 
the timber. j

An alternative method of 
green treatment such as the 
oscilla tory pressure methor*
(0 P M ) is ideal, as permanent 
protection is possible in a single 
step immediately after gteen =, 
conversion, thus obvia ting the 
need fo r temporary prophylactic ] 
protection and partial air drying 
o f the converted timber before 
g iv ing  vacuum- pressure 
treatment. But it  involves more 
expensive equipment.

The success o f these measures 
has been demonstrated in a 
u n it manufacturing sewing 
machine furniture.

W a rp  contro l
The propensity o f rubberwood 

to  warp and develop surface 
checking is included wood 
from  near the p ith are 
traceable to;
{ i ) Occu r rence o f tens ion 
w o od  in this species.
( i i)  Possibility o f h igh growth 
stjesses associated w ith  tension 
w ood  (.Nicholson e ta l 1975).
( i i i)  Higher percentage of 
Juvenile w ood, being a short 
ro tation (25-30 yrs) crop.

No studies have yet been 
attempted on the patterns of 
d is tribu tion  o f growrth stresses 
and tension w ood in logs o f 
th is  species. A lso no data 
exist on the extent o f warping

if any tha t occui s during sawing 
of logs. Such studies could 
help evolve sawing patterns, 
other than normal plain or live 
saw ing, that reduce warp on 
the saw and during subsequent 
drying,

The Saw-Dry-R ip procedure 
(M a e g lin e ta l 1931) of sawing 
fu ll-w id th  planks o r flitches 
of the desired thickness 
(live  saw ing), drying in flitch  
form, and fina lly  ripping into 
desired w id ths, should permit 
g row th stresses and the 
differential longitudinal 
shrinkage between tension 
wood and normal wood to 
remain better balanced w ith in  ! 
the piece during sawing and | 
drying, and may be helpful to  ' 
contro l warp in scnatling ;
sections. Direct sawing o f the i 
log into desired scantling •
sections is like ly to  increase 1 
the chance of d;sbalancing o f 
g row th stresses during sawing 
as also the chance of tension . 
wood being located f
asymmetrically lo th e s id e s o f 
the section. The higher incidence 
o f warp in k iln  dried scantlings 
than in fu ll-w id th  (live  sawn) 
planks in the studies described 
above is like ly to  have arisen 
from this effect o f section 
geometry.

In case o f direct sawn 
scantlings, the effectiveness o f 
a steaming treatment under 
mechanical restraint for 
correcting warp, particulary 
bow, tw is t and cup. In seasoned 
scantlings may be worth 
exploring.

The surface checking in 
included wood from  near the 
pith Is d iffic u lt to avoid as it  is 
probably traaable to  juvenile 
wood. At present "b o x in g ”  o f 
p ith during sawing would 
appear to  be the only solution.

Conclus ions
Strength properties, shrinkage 

hygroscopicity. and wood 
working behaviour of 
rubberwood are quite favourable

to  its wider use for sophisticated 
end uses, particularly furniture, 
doors and w indows, and joinery. 
The bulk o f sawn wood from 
logs, except that near the pith, 
is not prnetosurfacechecking. 
Warping is a major drawback 
(besides susceptibility to stain; 
decay and insect attack) to 
better use of this timber. Warp 
control IS a priority area of 
research for its efficient 
utilisation. Amongst the 
promising measures for wars 
control a re :

(i) Saw-Dry-Rip procedure
(ii) Optim ization o f stack top 

weighting, and
(iii)  Correction of warp by 

sceaming dried timber under 
restraint.
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S p a o e  a t f e  m  M a , l a . y s t a .

The Rubber Research Institute of Malaysia plans to set up a pilot pl.nt to proilurM space 
age rubber on a commercial scale at Sungaoi Suloh new year. This is none other than depro- 
leinised natural rubber (DPNa), a ch.mlcally altered NR with proteins remov«l, to gh/a e»t,8 
qualities such as low water ab=orption and low creep ie, an ability to return to its natural shape. These 
quelities meke it ideal tor speciality application .s  In the case of precision components used 

in helicopters and space ships.

T h e re  are also plans In Malaysia to sat up a plant in the private sector to produce the- 
rntoplaettc natural rubber (TPNR). Its advantages include a wider service temperature range than 
rmopiBsni. u.iirjioised rubber and low manufacturing cost esepcially for
synthetics, onX two Plan,s producing the m .,„ia , ,n the
rubber and ^  ; y j  The TPNR outs down processing lime as it does away with

r ' t u i r m r a t l o n  be reprocessed upto ten times and prospective use. incMa car

bumpers, rub strips, pipe ioints and tank lininas.



UPGRADATION OF RUBBER WOOD THROUGH 
BOROK DIFFUSION TREATMENT

T. K. D A W D A R A N  and R, GNANAHARAN 
Kerala Forest Research Institute, Peechi-680 653, Kerala

Abstract
In the  context o f acute 

shortage o f w ood  and 
increasing tim ber prices 
rubberwood Is the only timber 
availab le  in plenty at moderate 
cost to  tha  pub lic. But its, 
suscep tib ility  to  insect borer, 
and fungal attack lim its  its 
use. To overcome th is  lim itation 
boron d iffus ion  treatment was 
attempted. Immersing 25mm 
th ick  material in a 1 0 % b o ric  
acid equivalent solution 
conta in ing 0.5% sodium 
Pentachloro phenoxlde at 
am bient temperature fo r4 0  
minutes give adequate loading 
o f chemicals into the wood. 
The method o f treatment has 
been standardised fo r various 
thicknesses o f w ood. It was 
found tha t increasing the 
immersion time does not 
increase the loading of 
chemicals appreciably. Instead, 
keeping the samples fo r longer 
periods o f d iffus ion  storage 
improves the penetration o f 
chemicals. The present research 
activ ities fo r upgrading 
rubberwood through chemical 
treatm ent fo r its  better 
u tilisa tion  is brie fly described.

Introduction
Because of the drastic 

depletion o f forests, currently 
an acute shortage o f wood is 
being experienced. This has 
resulted in increase in the 
prices o f conventional timbers. 
In th is  context exploration of 
non-conventional timber

resources w ill not only helpto 
reduce the pressure on forests, 
but also w ill help to  reduce 
the cost o f timber utilization. 
Rubberwood is an im portant 
non-conventional source of 
w ood available at moderate 
cost in Kerala, The useo f this 
w ood is lim ited due to  the 
lack o f adequate utilisation 
teehnofogy. Because of this 
rubberwood has been 
traditionally used fo r firewood, 
lo w  cost packing cases and 
match veneers and splints.

Rubberwood is ligh t io  
moderately heavy w ith  a 
density o f 5 23 -6 1 0kg/m * at 
12% moisture content. It is a 
diffuseporous wood w ith  thin 
w a lled fibres. The wood has a 
ye llow ish-w hite  colour when 
freshly cu t which w il l tu rn  to 
brownish or creamy on 
exposure. Sapwood and 
heartwood are not distinct.
The w ood is soft to moderately 
hard' stra ight grained, w ith 
medium texture. The wood can 
be seasoned w ith  relative ease. 
However, during air-seaoning 
It is lib le  to  end-sp litting, w h ile  
in kiln-seasoning there is a 
tendency to  watp. Radial 
shrinkage is 1.2%  and 
tangential shrinkage is 1.8%' 
from  green to  12% moisture 
content. Rubberwood is easy 
to saw and it works w e ll w ith 
hand tools and machines.
Nail hold ing copacity is good 
(Nazma et. a l,.1 9 81 ). Many 
studies have established the 
su itab ility  o f rubberwood for 
the manufacture o f hard board.

particle board, pulp and paper 
(RRIM 1972; wong and ong, 
1979); Plywood (Wong. 1979) 
bentwood (Ser and Lim' 1980) 
furniture and jo inery (Sharma 
et. al., 1982 and Sonti et. al., 
1982) However, its 
susceptibility to  insect borers 
and fungal attack is the 
facto r tha t lim its its wider 
u tiliza tion for solid wood uses. 
In order to facilitate wider 
and better u tilisa tion  of 
rubberwood, upgradation of 
rubberwood through 
preservative treatments is 
therefore essential.

Fungi and insects attacking 
rubberwood

Tan et al., 1980: Hong et. al 
(1980) MC Quire (1959) and 
Tisseverasinghe (1969; 1970) 
have reported fungal problems 
in rubberwood. A li et. al. (1980) 
reported the occurrence 
o f common blue stain fungus, 
Boetrydiplodia theopromae 
along w ith  surface moulds like 
Aspergillus spp, and Penicillum 
spp. In the infected rubberwood 
Among eight Basidiomvcetes 
isolated from  rubberwood, 
Lenzitespalisotii and Ganoderma 
applantum caused seve e 
deterioration Tisseverasinghe
(1970) found that 
Heteroboslrychus spp. and 
Sinoxylon conigerun were the 
most destructive insect borers 
o f rubberwood in Sri Lanka. 
Norhara (1981) has listed a 
total o f 26 beatle species as 
pesis associated w ith  standing



trees, felled logs and seasoned 
timber in Malaysia. Thecommon 
species are Mimhta ru-^uoUis, 
HfUroboslrychus niquli.\,
Sinoxlan nnalr and Xyletlnips 
flttvip's. Gnanaharan et. al. 
(1983) recorded a total of 10 
species of insect, attacking 
rubberwood in Keraia. Out of 
these, it was found tiiat 
Sinoxy 'ton malt cause serious 
economic loss.

Trea tm ent m ethods

Among the various wood 
treatment methods available the 
most common methods atethe 
vacuum-pressure tre^jtment and 
diffusion treatment {including 
not immersion method and hot 
and cold immersion method). 
Momentrv dipping, spraying or 
brushing and applicat.on of 
end coats are also practiced as

the simplest and prophylactic 
treatments. The selection of the 
treatment method and 
preservative chemical depends 
on the end use of the treated 
materiaf as well as 
convenience.

Each method has its ovî n 
sdvantages and disadvantages 
whichare detai'ed in the table.

Method of Treatnwnt Advantages Disadvantages

1) Vacuum-pressure 
process

(a) Enough Dry Salt 
Retention (DSR) 
can be achieved within 
short time.

(a)

(b)

Diffusion treatment 
Simple diffusion tret>tment

(a) No sophisticated 
equipments or pumps are 
needed.

(b) Any small scale industrial 
unit or consumer can 
directly make use of the 
method.

(c) No heat energy 
requirements.

Air-dried s%ood or v.ocd 
with low moisture content 
alone can be treated. 
Vacuum-pressure 

impr^nation plant 
(equipnwnts) needed. 
Con:iimes more chemicals 

and electrical energy.

I Rgquredd;ffusion storage 
period.

I ?ossi3»lity o f mould attack 
during the diffusion 
storage period.

b ) Hot immersion 
method

c) Hot and cold 
immersion 
method.

(a)

(b)

Rato of diffusion 
can be increased.

Diffusion storage period 
could be reduced.
(eg. for one Inch thk:k 
material the diffusion 
storage period could be 
reduced to 1/2 week m 
this method, from 4 weeks 
in the simple diffusion 
method)

(8) Additional anargy input 
<s required to heatthe 
foliition.

The momentry dipping, spraying 
or brush coating are applied to 
give protection for a short 
period.

The selBction of chemicals to 
treat the wood by any of the

atjove-msntioned ttaatment 
methods also depends upon the 
end use of the treated timtK-, 
the type of method and nature 
of chemical. Formulations o
CCA (copper-chrome-arsenate)
or similar chemicals are non-

teachable in water, but can be 
used in pressure treatment only. 
They w ill affect the original 
colour of wood. Timber treated 
with these chemicals is suitable 
for outdoor uses, 
chemicals like boric acid, borax



or sodium pentachlorophenoxide
i are water leachable and can be
• made use o f only for interior 

purposes and fu rn itu ie  work.
Because o f the s im plic ity of 

operation, the sim ple d iffusion 
treatment is chosen fo r detailed 
study fo r lubberwood 
preservation. In add ition, boric 
acid and borax are cost 
effactive and no.n-toxic to 
mammals, a detailed study was 
planned to  d iv e lo o  and 
standaraise the toa lm an t. 
Further, it  has th -2 added 
advantage tha t th is treatment 
w il l no t change the orig inal 
co lour o f wood. The g luability 
or p a in tab ility  o f w ood w ill also 
no t change by th is treatment, 
Experimental procedure 

A lO ’i  Boric Acid Equivalent

(BAE) solution containing 0.5% 
so ^u m  pentachlorophenoxide 
(Ng PCP)were used as the 
preservative chemicals for all 
thetria ls. This solution was 
prepared by m ixing 5 kg o f 
Boric Acid, 7.5 kg of Borax 
and 0.5 kg of N ^P C P  (ratio

1:1.5:0.1) in 100 litres of water. 
The concentration o f BAE was 
ftxed at 10% because this could 
be prepared atambient 
temparature (aboutSO X) 
w ithou t external application of 
heat to dissolve the chemicals. 
The objectives were:

( i) to  evolve a treatment
schedule for 1 inch thick 
m a te ria l;

( i i)  to  detarm ne t ie  effect of 
immersion time on loading

and distribution o f boric 
acid;

and

( i i i )  to  standard ise  the
treatment schedule for 
Vririous th icknesses o f 
rubb e rw o o d

Five sp2cimens of freshly 
sawn green rubberwood samples 
of s|ze 2.5 cm x 2 .5  cm x 3 0 c m  
were treated for immersion 
periods o f 40, 50. 60. 80 and 
100 minutes.

The weight of specimsn 
before and after the treatment 
was determined and from the 
solution pick up the dry salt 
retention (DSR) was caleulated 
in te rm s o fB A E  (kg/m^), as

DSR (kg/m 3) =
Difference in we ight (kg) 

Volume o f wood (m3)

Concentration of 
solution (% )_

100 ~  ‘

average BAE percentage 
(on oven dry wood basis) Density

To determine the effect o f 
im mersion time on loading of 
chemicals, treatment trials were 
carried o u t w ith  freshly sawn 
green rubberwood samples 
(5  Samples) o f 2, 3 and 5 cm 
cross section and 30cm * length. 
The immersion times for 2 cm 
specimens were 20, 30 and 60 
minutes, fo r 3 cm, 45, 60 and 
70 m inutes and lo r 5 cm. 60, 
125 and 230 minutes.

After treatment a ll the 
specimens were kept for 
d iffus ion  storage. The 
specimens were tig h tly  packed 
in a polythene sheet and kept 
fo r d iffu s io n-to  facilita te  the 
penetration o f the chemicals 
in to  the wood. 2.0 cm thick 
sai ip le s w e e  kept fo r 3 weeks
2 5 cm th ick  samples fo r 4 
weeks, 3 cm th ck samples for 
5 weeks and 5 cm th ick samples 
fo r 8  weeks. After d iffusion  
storage the specimens were air

dried. Chemical analysis of 
the treated samples were done 
by leaching the boron 
compounds from the w ood by 
refluxing the wood shavings 
w ith  a mixture o f d istilled  water 
and dilute hydrochloric acid.
The extract was titrated a jainst 
standard a ha ly  in the presence 
of neu ral mannitot. using 
Pyrocate chol v io le t as indicator 
(W ilson, 1959).

For chemical analysis, three 
samples o f about 5 to  6 mm 
thickness were taken from the 
middle portion of the treated 
specimen. One sample was 
used to  analyse the core and 
surface and the other for net 
average ret6nti^n. The third 
sample was used fo r moisture 
content determination. The 
core was taken as the 1 /9 th  of 
the area o f cross-section taken 
at the geometrical centre o f the 
w ood piece, as defined bv

BCL (1972). From the 
remaining portion, about 3 mm 
strip from  the periphery was 
taken as surface and analysed. 
To find  out overall retention, 
tw o  diagonal portions of about 
5mm wide were taken and 
analysed.

Results and Discussion
Table 1 shows effect of 

immersion time on DSKof 
2.5 cm x 2 .5 c m x  30 cm 
rubberwood samples.

The loading increased with 
increase in immersion time, but 
the rate o f increase was very 
low  A possible explanation is 
that the excess Ng PCP 
would have precipitated and 
adhered to the timber su face 
which would have inhibited the 
additional loading o f bcron 
chemicals w ith  increased 
immersion time.



Tab’e 1, Effect of immersion twne on DSR of 2 .5x2 .5x30  cm 
rubberwood sample^ treated with 10% BAE 
solution. 1

Duration of 
immersion 
time (minutes)

Average BAE: 
DSR (kg/m*)

Average
BAE

Average BAE 
(%), by 

chemical analysis

40 3,06 0,57 0 43
50 3.84 0.71 0.50
60 4 20 0,79 0.49
80 X X 0.55

100 X X 0,63

X =  Not determined

So the increase in immersion 
time does not increase the 
loading of chemicals 
appreciably. If iha solution is 
stirred periodically, precipitate 
adhering to the timber surface 
can be chtcked. The British 
Wood Preservers' Association's 
(BWPA) specification is that the 
average total net dry salt 
retention (DSR) of 0.4% BAE 
is adequate (BCL, 1972).
The i\ew Zealand specification 
for hardwoods susceptible to 
insect borer is 0.2% BAE in 
the core (Me Quire, 1962)
It is seen from Table 1 that 
even a 40 minute immersion 
is sufficient to give a net 
average DSR greater than the 
specified requirement of 0.4 
A sample bubjected to 
chemical analysis showed □ 
surface retention of 0 -58 ' BAE 
and core retention of 0 JU . 
BAE The core loading IS higher 
than the specified tequitement 
of 0 ,2% BAE, So this study 
clearly showed that lor 2,5 cm 
(one inch) thick "lateriaUO 
minutes immersion 
solution (containing 0,5,.
PCP) at ambient temperature

w ill give adequtre loading of 
chemicals. Further, it was 
proved earlier that o net 
average DSR of 0.4°. BAE gave 
protection against slnoxylon 
anale, the insect borer causing 
serious damages to rubberwood 
(Gnanaharan et. a l , 1983),

With regard to the quantity 
of Na“ PCP required for the
treatment, a concenuation of
0 40 to 0 .5- is suggested 
(BCL, 1972) to controlsapstain 
which can develop during 
diffusion storage. But 
Tisseverasinghe (1969) 
noticed fungal growth on 
rubberwood planks kept for 
diffusion in spite of the addition 
of 1 PCP to the treatment

solution of 25-35% BAE. 
According to Butcher (1980), 
the relatively low alkalinity of 
the concentrated boron salt 
solution I'mits the solubility of 

PCP to about 0,2^. This

explains w h y  even when 0.5 to 
IX  PCP was used, sapstain

could~*nol be controlled

completely. If solutions of 
higher concentrations are used, 
control of sapstain through

PCP will not be effective.

Furthe_r, increasing the .amount 
of Ng PCP may cause more

and more quantity of N^PCP

to get precipitated in the 
treatment solution, whsch 
inhibits the easy penetration 
of boron compounds into wood. 
Hence a treatment solution of 
10% BAE (no heating is needed 
to dissolve the salts) with 0.5% 

PCP is the most compro-

m'sing when all other factors are 
taken into consideration. It was 
found that PCP is a much

effective chemicai.than 'Busan'a 
fungicide recently introJucedin 
India (Gnanaharan and George 
Mathew, 1982). So even 
though Ng PCP has high

mammalian toxicity, safer and 
cost effective alternatives have 
not been identified in spite of 
screening of many chemicals 
(All et. al.,
1980; Butcher, 1980; Milano
1981, Plackett. 1982). Till 
costeffec’ ive alternative is found 

N^PCP may continue to be

used. Hence research is 
required to find out alternatives 
to this chemical.

Table 2 shows the values of 
the retention of chemicals, as 
analysed chemically, for 
various thicknesses of wood and 
for various immersion times.
For 2 cm thick specimens the 
average retention of chemicals 
increased with immersion time 
and it exceeds the BWPA 
requirement of 0,4?. BAE as the 
net average DSR. There was no 
marked difference in the 
retention of chemi:als intfw
3 cm thick specimens with the 
increase in immersion time, 
although all the values 
exceeded the BWPA 
specification.



j Table 2. Average, core and surface dry salt retention (DSR) 
( “o BAE) o f chemicals in treated rubberwood specimens 

1 o f d ifferent thickness w ith  d iffe rent immersion times.

Dimension Immersion
time

(M inutes)

DSR, % BAE 
(by chemical analysis) 

Average Core Surface

5 x 5 x 3 0

20
30
60

45
60
70

60
125
230

For 5 cm th ick  specimens 
the retention increased w ith 
immersion time from  60 to  125 
m inutes, however, there was 
a litt le  reduction In the average 
retention w ith  prolonged 
im mersion. Immersion time of 
60 minutes was too  lo w  for
5 cm th ick w ood as evidenced 
by the retention o f chemicals. 
In general, the  rate o f jincrease 
in loading tended to  decrease 
w ith  the increase in immersion 
time (Damodaran and 
Gnanaharan, 1984) A s im ila r 
trend can be seen from  Table 
1 also. For 2 and 3 cm th ick

0 63 0.55 0,67
0.70 0.69 0.75
0.85 0.84 0.96

0.42 0.36 0 5 0
0.42 0,30 0.49
0.45 0.33 0.47

0.16 0.0 0.30
0.43 0.12 0.50
0.38 0.13 0.50

material, the average and core 
retention values are found to 
be higher than the requirements 
o f New Zealand and Australian 
specifications. The effect o f a 
specific immersion time o f 60 
minutes on different thicknesses 
wss compared. While 2 cm 
th ick specimens had a net DSR 
of 0.85% BAE, 3 cm th ick 
specimens had 0.42% BAE 
and 5 cm th ick specimens 
had 0.16 % BAE (Table 2) 

Harrow (1952) suggested 
that the d iffusion o f chemicals 
into w ood is governed by the 
fo llow ing  formula :

S o lu tion  concentration (%) x  Vtime (hours) ^  /g constant) 
loading (%) x  thickness o f wood (cm)

Damodaran and Gnanaharan 
(1984) found that an average 
K value o f 7,5 to  Scan predict 
approximately the immersion 
tim e required to  give a net 
average loading o f 0.4% BAE 
up to  3 cm th ick w ood. For 
higher thicknesses, im m ersi­
on time can be calculated by 
assuming a K value o f 8 and 
after analysing chem ically 
the actual net DSR, immersion

time can be suitably modified. 
Harrow (1952) showed that 
d iffus ion  process was 
particularly suitable fo r2 .6  cm 
boards, though it  could 
be used fo r wood up to 7.5 cm 
thick. For higher thickness, 
d iffusion rate w il l depend on 
many factors besides 
concentration o f the treatment 
solution and duration o f 
immersion.

Assuming K to be 8 for 
rubberwood, to  get a net 
average loading o f 0. 4% BAE 
(the BWPA specification;, the 
immersion time needed can be 
calculated from tne Harrow’s 
formula:

Immersion ti.rin (hours) =

j 8 X 0 .4  X thickness of > ' 
- — 1
j Concentration o f treatment 1 
I  solution 1 %  BAE) I

Tnis could bo briefly 
represented as,

-  ( ^ v r
Where T immersion time

(hours) 
t  thickness (cm ) 
c =  concentration of 

treatment solution 
(% BAE)

This standardises the 
schedule o f treatment for 
different thicknessesofwood. 

Further, studies are going on 
to determine the maximum 
thickness of wood that can be 
treated, methods to  increase 
the d iffusion  rate in wood, 
pressure treatment of 
rubberwood in the air-dried 
and green condition, the 
optimum moisture content 
required for pressure treatment 
w ith  boron chemicals as well 
as CCA, and the effect o f 
addition of different 
concentrations o f cypermethrin 
in the treatment mixture. 
Attempts are going on to  find 
out suitale method o f storage 
of rubberwood to protect it 
from deteriorating organisms.

Conclusion
-  The optimum concentration 
of boron solution required to 
treat green rubberwood by the 
simple diffusion treatment is 
10% boric acid equivalent 
(BAE) solution.

on i\ iz t  19)



Addition of0.5%sodium 
pentachlorophenoxide 
(Ng PCP) is neededto control
fungal growth during diffusion 
stoiage period.

Immersing 2.5 cm (one inch) 
thick material in10%BAE 
solution for 40 minutes gives 
adequate loading of chemicals 
to prevent the rubberwood 
from borer and fungal attack.

Increasing the immersion 
time will not help much in 
increasing the rate of loading 
o f chemicals.

For one inch thick material 
a diffusion storage period of
4 weeks under polythene 
cover is necessary to get a 
uniform penetration and 
distribution of chemicals 
throughout the cross-section. 
For higher thickness of wood, 
for every 1 '4 inch an additional 
one week diffusion storage is 
necessary.

To improve ^ e  penetration 
and distribution of chemicals, 
rather than increasing the 
immersion time, longer periods 
of diffusion storage w ill be 
useful.
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Some Physical and mechanical properties of 
plywood made from Hevea brasiliensis

K. R. B IR J E / R. N. K U M A R ,*  A . C, SEKHAR

1. In tro d u c t io n

1. 1 W ith  shortage of 
p lyw ood species from the 
regular forests o f India, a need 
has been fe lt to  explore 
possib lities o f using available 
species from  plantations and 
other sources. In this 
connection it is understood 
tha t Hevea brasiliensis (R u te r 
w ood ) w ould  be available on a 
sustained basis as some trees 
are fe lled  raguiarly every year 
after slaughter tapping and 
before replantation. It is 
estimated that(Haridasan. V. &• 
Sreenivasan K. G .-1985) about
1.2 m illion  eubic metres of 
rubber w ood w ill be aviiable 
every year, o f w h ich nearly 40% 
is at present being used fo r 
packing cases and about 20% 
is already in use fo r some sort 
o f 3 -p ly  sheets mostly for 
seats and backs o f chairs, for 
some types o f boxes, and for 
in terna lly transported tea-chests. 
(Haridasan. T -1986 ). Thus w ith  
a promising potential o f rubber

wood for panel products, it  was 
fe lt that some studies on 
physical and mechanical 
properties, and also on glue 
sttength would  be useful as 
only meagre information is 
available so far on the subject

2. Manufacture o f p lywood 
and preparation of 
test specimens

2.1 Large size veneers of 
rubber wood of thickness

a) Adhesive used;

b) Assembly ;
c) Pressure:
d) Temperature;
e) Treatm ent;

f) Constructions :

g) final sizes :

1.25 mm, 1.5 mm, 2.0 mm, 
were received from the Rubber 
Research Institute o f India 
Kottayam-These were condi­
tioned to  8-10% moisture 
content. They were glued, 
assembled and pressed for 
making 9 -p ly, 15 mm plywood 
under the fo llow ing  
specifications so as to  examine 
its usefulness fo ra  medium 
size panel fro  general use. The 
fin ish o f the p lywood was 
fairly smooth after sanding, 
though some raised grains 
were observed at a few places

Lignin extended phenol-formaldehyde 
resin conform ing to BWR grade of 
I - S; 898-1974.
Open type for 4 to 6 hours 
14 Kg/om*
1 40 ' to150= c
CCA after trim ming and sanding the 
finished plywood
1 .2 5 ;2 ,0 ;2 .0 :1 ,5 ;2 0 :1 .5 ;2 .0 :2 ,0 :  
1.25. (9 -p ly  15 mm)
1.22 mmx 1.22 mmx 15 mm.

2.2 From the above sheets, samples were cut and final test specimens were prepared both 
in the direction e ffa c e  veneers and perpendicular to  the same, as required for the various tests < 

heinw  Pnr fiarh five soecimens were taken and the test results are indicated in table 1.given below

a) Glue shear strength in dry state, water
resistance test and mycologicaltests

b) D ens ity :
c) Tensile s treng th :
d) Compressive strength
e) Bending strength :
f) Shear streng th ;
g) Impact strength : (on Izod machine)

as par I. S :803-1975 
as per 1.5:1734-1983 Pt I 
as per l.S: 1734-1983 Pt 9 
as per 1,3 .1734-1983 Pt.10 
as per l.S: 1734-1983Pt.11 
as per 1.8:1734-1983 Pt.14 
as per l.S. 1998-1983

*  The” Western India Plywoods Ltd., Bahipatam. Cannanore-670 010



3. Results and discussions

3.1 It is seen ffom the test 
results given in table 1, that 
the values obtained for glue . 
shear strength in dry state, 
water resistance test, and 
mycologicai tests do not 
come upto the requirements of ’ 
BWR plywood as per I.S; 
303-1975. But the physical 
and mechanical properties of 
plywood made from rubberwood ' 
seem to compare favourably 
w ith properties of plywood 
made from other commercially 
available timbers. However in 
order to evaluate the 
suitability of rubber wood 
plywood for stress bearing 
components, further tests seem 
to be necessary w ith different 
types of constructions and 

I thicknesses also.

: 3. 2 Some of the strength
; figures under tension, 
i compression and bending 
i were also theoretically 
' evaluated by the scheme of 
; formulae suggested by 
I Vijayasaradhi. G.&Sekhar.

A. C. (1978), and these are 
given in the same table. It is 
found that the calulated values 
are slightly lower than the 
observed values. No 
conclusions can be drawn at 
this stage because of uncommon 
type o f construction of pi wood

obtained in the present ' 
experiments. However the 
neatness values between the 
calulated and observed, gives i 
hope for pre-designing a ' 
construction as required for • 
any specific end use, |

3.3 Because of the nature of ' 
construction in the present 
plywood with nearly equal 
amount of timber in both the 
directions of face veneer of 
the plywood the strength in 
both directions in all cases is 
nearly the same, unlike in solid 
wood in which case the 
strength along the grain is 
nearly 3 to 10tirr>esthe 
strength across thegrain.

. However comparing the 
' strength of plywood with that 

of solid rubber wood 
(Shukla. N. K. & Mohan Lal- 
1985) it is obvious that the 
plywood has more uniform 
properties in both directions 
of iface veneer even though its 
strength is less than the 
strenght of solid wood along 
the grain. Solid rubber wood 
across the grain is very weak 
compared with strength along 
the grain.

4. Conclusions

4.1 From an overall analysis
o f  th e  present in ve s tig a tio n  and

by comparison with other 
available information, it is felt 
that rubber wood can be well 
tried for different types of panel' 
products. Where as the solid 
wood is already reported to be 
in good use for packing cases, 
plywood is expected to improve 
the performance of packing 
cases, for heavy loads and ■ 
re-usable trade. By further 
experiments on WWR (t CWR 
grade plywood, the economy 

; and optimum requirements for '
; different end uses can be 
' established. However as it is ; 

known that wood growr^ in 
different parts have indicated 
some differences the relative 

; effects of these variations with i 
1 referen(% to specific end uses ) 
i will have to be studied more
• intensely.
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Table 1
Properties of plywood and solid rubber wood

Sr. no. Properties/units Results o f 
’ lywood tests

calculated
Values

Date on 
Solid wood

1. Glue shear strength (Kg)
a) Dry state Average

Ind iv idual
b) W ater resistance Average

Ind iv idual
c) M yco log ica ltest Average

Individual

103
86
97
57
79
75

2. Physical &  Machenical properties;
a) Density (grm s/oc)
b) Tensile strength (Kg/cm *)

along the face grain 
across the face grain

0.69

444
400

441 7
375.0

0.629

727
63.1

c) Compressive strength (Kg/cm -) 
along the face grain 
across the face grain

283
252

233.3
210,0

331
98

d ) Bending strength (Kg/cm®)
IV1 o f R along the face grain 463 
M o f E along the  face grain 51890 
M  o f E across the face grain 38448

460
47219*
34988’*'

587
60700

1
e) Shear strength (Kg/cm*) 

Edge wise 
Flatw ise

98
275

— 102.8

f )  Im pact strength (Kg/cm *) 
along the face grain 
across the face grain

0.29
0.22

Note: V^UIIaUUl^i,IUI 1 U l p iy  I -‘-̂1  ------, - - -  .
Number o f test specimens : 5 for each test. *• „
*  computed from otber known r a t io s  o f  Specific gravity and strength m both directions 

o f face grain.
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KESEAKCH NEEDS UN THE 
U TIU ZA TIO M  O r KUBBEK WOOD

FV GNANAHARAN 
Kerala Forest Research Institute, Peechi-680 653

A b s tra c t

Rubber wood which posed 
a disposal problem at one lime 
has now come to the rescue 
of wood industry in a big way. 
Due to the replanting 
programme, sustained 
availability of rubber wood is 
assured and currently, about
600,000 m’ of round wood is 
produced annuaUy, The work 
carried out in India and 
elsewhere has clearly 
demonstrated the potential 
uses o f rubber wood 
for furniture, joinery, household 
articles, etc. The advantages 
as well as the limitations of 
rubber wood are discussed in 
this paper. The physical and 
strength properties of rubber 
wood in comparison with 
other timbers are presented. 
The paper also points out areas 
where work is needed to be 
carried out for effective 
utilization of this raw 
matena! from a non- 
conventional source to save 
ourforests.

In t ro d u c t io n
In India, commercial 

plantation of Hovea btasiliensis 
a nativs of South American 
forests, startaci in It's 
As o f 1986--87, Kerala has 
about 350,000 ha of rubber 
plantations (Anonymous 1988a) 
and the rest of the country 
accounts for about 34,MD ha
(Anonymous, 1 9 8 8  b ) . -me area
under rubber has increased
tremendously in the last decade.

For example, betweer^ 1978-79 : 
and 1986-87, there was an t
increase in area by 125,000 !
ha in Kerala and 23,000 ha n : 
the rest of the country.

At one time, as the plantations | 
were less accessible, rubber I 
trees posed a disposal problem • 
at the time of replanting the 
area. The scene has changed 
now. Rubber plantations,a non- 
conventional source, have 
become the source of timber 
in a big wray. Fellinq trees after 
their economic life of latex 
production yields about i 
million m  ̂of rubber wood 
annually (Anonymous 1988 b' 
of which about 600.000 m’ 
are round wood, the rest tieing 
branchwood used mainly as 
firewood. This is a substantial 
quantity of wood, even greater 
than the annual harvest of 
round wood from Keralaforests 
in the 1980 s (a maximum of 
about 530.000 m ^n 1980-81) 
(Anonymous, 19B4)

As the area under rubber has 
to be replanted ones in 30 to 
35 years, and with mcreased 
area under rubber, we can soon 
expect that about 10,000 ha 
would be replanted every 
vear This w ill ensure a 
Lstained availability of mbter 
wood. In contrast to the 
prospect of wood availability 
from natural forests and forest 
Diantations in the coming
decades is verN'small. At
nSsent, Kerala imports over
350,000 m- of wood from other

States or Countries (KFRI 
Statistics Division, unpublished) 
but this source may dry up ; 
suddenly. It is in this context [ 
of acute wood shortage, better ■ 
utilization of the available wood | 
twcomes not only relevant, but 
also inevitable. j

Lim itations and present uses '
Rubber wood is a light. ; 

cream-coioured. medium density. 
(500 to 600 kg-m*) wood, it [ 
has straight to shallowly 
interlock^ grains with medium ' 
texture. The wood is easv to 
work with and can be finished 
to a smooth surface, it can be 
stained to any colour. All 
though rubber wood has such 
good qualities, the major 
problem limiting its use is its 
susceptibility to attack by fungi 
and insects.

The sapsiaining fungi will 
discolour the light-coloured 
wood, thus affecting the 
appearance. During the 
monsoon when the humidity is 
v ^  high, the sapstaining fungi 
and mould can attack the wood 
in less than 24 ho urs after felling 
tree. They enter the wood 
through the cut ends of 
the logs, If the moisture 
content of the wood continues 
to remain high (above 20.). 
then decay fungi will attack the 
wood. Unlike sapstaining fungi 
decay fungi will weaken the
structure of wood, thus 
resulting in loss of strength.

While the fungi attack green 
wood, insects will attack both



drying and dry w ood. A small 
beetle, Situ'xjloii anale, which 
bores irito  dry w ood and wood 
products and riddles them 
w ith  numerous prom inent holes 
is the most serious borer.

Another facto r w hich affects 
the q ua lity  o fiu b b e r wood is 
Its tendency to  warp when 
tension w ood Is present. 
Generally, as rubber trees 
g row  rn h ills  w ith  steep 
g ra d ie n t presence o f tension 
w ood  is common.
Appearance o f a w oolly  
surface In planks tha t are 
sawn green indicates the 
presence o f tension wood. 
Tension w ood contains higher 
cellu lose and lower lign in  
than normal w ood and 
therefore is more pliable and 
prone to h igher tangential 
and long itud ina l shrinkage.

Nearly 75% o f the current 
round w ood production of 
rubber wood (about 450,000m ‘) 
goes fo r packing-cases. The 
service life  expected o f packing 
-cases is on ly  6 to  18 months, 
ru b be rw o o dh asm oreo r less 
replaced mango w ood in this 
fie ld . There are hundreds of 
small scales sawm ills in Kerala 
operating w ith  rubber wood as 
the only source o f raw material.

Abou t 100,000 m^ of wood 
goes fo r producing low-grade 
p lyw ood  (fortea-chest, chair 
seats, e tc.) and. match splints 
and veneers. Even here, 
n on -a va ilab ility  o f other suitable 
species has resulted in, rubber 
w ood for the purpose.

A  sm all quantity of rubber 
w ood is also used after 
preservative treatment for some 
purposes as noted below.

Textile shuttle blocks; Till 
recently, most o f the shuttle 
b locks were made of imported 
hornbeam (Carpinus sp.). 
However, it has now  been 
replaced by rubber w ood treated 
w ith  boron chemicals under 
pressure and denslfled by 
compression.

Cable drums; Rubber wood 
planks, 35 to  50 mm thickness, 
after treatmg w ith  CCA 
chemicals under pressure, have 
been used for making drums 
for carrying high tension cables.

Furniture and joinery 
items: A  very smally quantity 
o f treated rubber wood is used 
fo r furniture, furniture 
components, joinery, TV 
cabinets, etc.
The Potential

Studies in India and 
elsewhere have shown the 
potential uses o f rubberjwood 
w hich include furniture, panels, 
flooring, joinery, mouldings, 
bent articles, turnery items, 
composite panel products, 
household u tility  Items such 
as salad bowls, cheese boards, 
knife blocks, trays, etc. These 
uses o f rubber w ood have been 
made possible by appropriate 
chemical tretment to  overcome 
the fungal and insect attack.
The chemicals can be applied 
to  w ood by pressure or 
non-pressure methods.

!n 1987, Malaysia exported 
rubber w ood to  the tune o f 
240,000m ^ mainly to Taiwan 
and Singapore for manufacture

o f furniture. Seeing the 
prospects o f rubber wood In 
furniture trade, the Malyasian 
Forest Research Institute has 
initiated experiments to grow 
rubber trees not for tapping 
latex but solely fo r wood
Comparisofi o f rubber 
wood w ith  other timbers

The table I gives physical 
and strength properties of rubber 
w ood at 12% moisture content. 
It can be seen that rubber wood 
is weaker than teak in a number 
o f im portant properties.

For furniture items, density 
(specific gravity) should not be 
too high and shrinkage should 
be low. This shows that rubber 
wood is suitable for making 
furniture items and that it 
compares quite w ell |w ith teak. 
However, it is important to note 
that presence of tension wood 
w ill make rubber wood to warp.

The table I shows tha t rubber 
wood fares w ell w ith silver 
oak but It Is s ligh tly  inferior to 
mango wood in strength 
properties. As the availability 
o f mango wood has become 
scarce, rubber wood can take 
its place fo r heavy 
packing-cases.

Table I
Physical and strength properties of rubber wood

Teak Rubber Silver oak MangoProperty

Specific gravity 
Shfinkage (green to oven-dry) 

radial. %
tangential 

Static bending
M odulus o f rupture, kg 'cm- 
M odulus o f elasticity,

X 1000 „  
Impact bending cm
Compression

Parallel to grain, kg/cm^ 
Perpendicular,

Hardness
Side, kg
End.

Shear
Parallel to gram, kg/cm^ 
Perpendicular.

0,604 0.557

2.3 2.6
4.8 6.1

959 756 633 904

119-6 82.0 83.0 111,8
71 43 51 66

532 374 389 448
101 101 82 96

513 538
488 627

102 114
62 60



Cost considerations
Rubber wood, even aher 

chemical treatment, w ill cost 
much less than other timbers 
Treatment with chemicals does 
not increase the derisity or 
strength properties Boron- 
treated rubber wood w ill retain 
the natural colour and is meant 
for indoor use. The CCA or COB 
treated rubber wood can be 
used outdoors. The treated 
rubber wood w ill have a 
service life of 20 to 25 years.

Research needs
The constraints faced in 

processing rubber wood and 
the gaps in knowledge which 
exist are presented here. The 
work that is being carried 
out at the Kerala Forest 
Research Institute is also 
explained.

Storage of raw nr»aterial
A rubber wood processing 

industry has to stock raw 
material required for at least 
six months. Also, rubber trees 
are not generally felled during 
the heavy monsoon seasons, 
due to practical difficulties. 
Also, running the industry 
throughout the year calls for 
storing raw material required 
during seasonal and 
off-seasonal periods. The 
sapstaining fungi enter 
the green wood through the 
cu t ends and spread inside 
Especially, when humidity is 
high, the wood is highly 
susceptible to the attack of
sapstain fungi. If the rubber 
logs are not processed within 
a few days after felling, they 
are prone to this attack. Tan- 
etal. (1980) found that stonng 
rubber logs under water is the 
most effective method to . 
protect them from sapstainmg 
fungi.

In a processing industry, 
generally sawing operation 
is not the limiting factor 
Also storing the material in

^ g  form w ill need mord space. 
One possibility is sawing the 
material and storing the sizes 
under water. However, when 
we are sawing the logs into 
sizes, more area is exposed to 
fungal pathogen. Even though 
the sizes are subsequently 
immersed in water, w ill there 
be problem due to fungal 
pathogen which would have 
entered the wood? How long 
can we keep the logs^sizes 
under water without 
deterioration? What w ill be the 
effect of bacteria on the 
material stored under water? 
What w ill be the effect of the 
chemicals leaching out of 
bark/wood on the stored 
material? We don't have ready 
answers for some of these 
questions. An extwriment has 
been initiated in the Institute 
in this line.

Preservative treatment 
Treatment by vaccum- 

pressure method calls for 
drying the wood to about 
fibre saturation point (25-30% 
moisture content) or below and 
then impregnating with the 
chemicals followed by another 
drying to a moisture level of 
10tol2% . If the initial drying 
coutd be avoided, it will not 
only reduce the cost of 
processing but also facilitate 
the flow of material. The 
study carried out by Tanet al. 
(1983) showed thatgreen 
rubber wood, within a few 
days of conversion, can be 
treated with 3.% borax solution. 
In treating wood, both the dry 
salt retention of chemicals and 
the penetration of chemicals 
are important. What is the 
optimum moisture content 
that will ensure both the 
above factors? As boric acid or 
borax does not getfixed to 
the wood, w ill there be 
diffusion of the chemical 
fro m  periphery to core even 
after the treatment? What is 
the maximum thickness of 
wood that can be treated

adequately by pressure 
process, if the wood is in 
green condition, and in dry 
condition? if water-borne 
chemicals like CCA or CCB 
are used, can green rubber 
wood be treated adequately? 
Will the chemicals react with 
wood and gel precipitated 
blocking the further movement 
of chemkals? What is the 
optimum moisture content for 
treatment with water-borne 
chemicals? Work has been 
initiated on these lines in the 
Institute.

If we go for diffusion 
treatment, a non-pressure 
method, addition of a fungicide 
to the preservative chemical 
solution is essential because 
certain fungi can attack the 
treated wood during diffusion 
storage. Sodium- 
pentachlorophenoxide (NaPCP) 
has proved to be the most 
effective chemical to contain 
the sapstaining fungi. ;
However, the toxic NaPCPhas 
been banned in a number of 
countries. Exporting rubber 
wood, treated wKh preservative 
chemicals which include 
NaPCP also, to these countries 
will not be possible. Even 
though NaPCP has not been 
banned in India, -we should 
have alternatives to NaPCP. 
especially keeping the export 
market in view. The fungicide 
methylene-bis-thiocyanate 
(f\<18T), is widely used in other 
countries for this ourpose but 
this chemical is not being 
manufactured in India. So a 
cost-effective, locally 
manufactured chemical will be 
more desirable than going for 
importing chemicals. This also 
applies to insecticide. 
Cypermethrin, a synthetic 
pyrethroide, has given 
encouraging results. What 
concentration to use, m what 
combination with other 
chemicals to use, th«e are all 
questions which need answers.
. Steps have been taken in the 
Institute to generate information.



Though Jdiffusion treatment 
has proved to  be effective 
especially fo r species w hich are 
impermeable to  pressure 
treatm ent, it has disadvantages 
like th a l it needs longer d iffusion 
storage period. If the rate o f 
d iffu s io n  could  be mcreased, 
d iffus ion  treatm ent w ill become 
attractive. W o rk ;is  needed in 
th is area also although some 
methods are already available 
(M cQ u ire  and Goudie, 1972. 
Tisseverasingha, 1975).

W hat are the cost-effective 
chem icals and treatment 
method fo r packing-case 
material, to  be stored under 
cover, to  be stored outdoors 
etc.? We need to  generate data:

Efficacy o f treatment

The preservative chemicals 
should  provide adequate service 
life fo r  rubber w ood. The 
treated rubber w ood  should be . 
tested against insect borers, . 
decay fu n g i and termites. |
Boron-treated rubber w ood has * 
been tested against the above I 
organisms in the Institute. ’ 
Rubber w ood treated w ith  other 
chem icals also w ill have to  be 
tested fo r the ir efficacy.

Drying _ !
Rubber tree is a fa irly  j

fas t-g ro w in g  tree. It is i
harvested a t the age o f 30-35  ̂
years. M ostly  the  trees g row  
in h ills . AM these explain the 
presence o f juven ile  w ood and 
tension w ood  in rubberw ood. j 
So care should be taken w hile  ; 
drying rubber w ood . Kiln drying. ' 
where tem perature and 
hum id ity  can be controlled, 
is essential to  get quality 
sizes. W hat is the drying 
schedule to  be fo llow ed  for 
drying rubber w ood if a

conventional steam-heated 
drying kiln is used ? What 
should be the drying schedule 
if a solar kiln  is supplemented 
by a dehum idifier ?W hatshould 
be done to  reduce drying 
degrade? How much weight 
should be used to  weigh down 
the stack? These information 

■gaps need to  be filled  up.

Other areas

Presence o f tension wood 
is a serious problem In rubber 
wood. Genetic improvement o f 
wood quality by selection to 
elim inate o r to reduce the 
occurrence of tension wood 
should be looked into.

How the presence o f latex in 
the w ood affects pulping, 
g luing, etc. needs to  be 
investigated.

The effect o f clonal variation 
locality, etc. on the anatom ical, 
physical, chemical and 
mechanical properties o f rubber 
w ood has to  be studied.

As a ll these work cannot be 
carried o u t in one place, the 
institutions engaged in rubber 
wood utiliza tion  research 
should co-operate w ith  each 
other so as to  avoid duplication 
of work.

Conclusion

Although rubber wood 
products have gained 
acceptance in the w orld  market, 
and rubber w ood is replacing 
conventional types o f wood for 
many applications, in India Its 
potentia l has not been fu lly  
realized. Manufacturing 
value-added products out of 
chem ically treated rubber 
w ood w ill be o f great economic

benefit to Kerala, i f  rubber 
wood is put to  effective use. 
to  that extent, pressure on 
our natural forests can be 
reduced and our dependence 
on imported timber brought 
down. What has been achieved 
by Malaysia recently in the 
fie ld of rubber wood utilization 
can be repeated in Kerala.
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Do Advanced Rubber Planting Materials Shorten 
Immaturity? Analysis of Further Data

p. p. CHERIAN

"Shri. Cherian’s following article is in continuation to his 
earlier one on the subject published in Volume 23 No, 3 (January, 
March, 1988) of this Bi^lelin together with our comments.
The comments published earlier cover all the substantial poims 
brought out by Shri. Cherian in both the articles."

— Editor.

Since the publication in the 
Board's Bulletin (Vol 23 No.3,
1988) the conclusions of the 
earlier statistical experiments 
in Ceylon and Malaya pertaining 
to the advantages and 
drawbacks in the utilization 
of different planting methods 
linked with the latest trials 
in India, other data have 
come to light.

The most authoritative 
figures relate to the growth 
and tappability of the RRH 
105 clone planted under

different methods in 1.8 ha at 
years in the Rubber Board's 

statistical trial at the Chetackal 
Experiment Station though 
published in1983 (1) remained 
overlooked. They not only 
indicated the growth 
superiority of polybag plants 
over stumped buddings and 
others as summarised in the 
Table A but also higher initial 
yield when brought under 
tapping later in the same 
order of growth as previously 
published in the Bulletin under 
reference.

Table A

Growth & Tappability at 6 i Years

Planting materials Girth
(cms)

Tappability 
(per cent)

a) S e e d -a t-stake brown budded 31.02 Ni!

b) Polybag green budded a
53,46
47.20
43,13

73.36
p lanted a t 2/3 whorl stage 39.50

c) Brown budded stumps
d) Stumped buddings

40.18

i C lim a tic  Im pact

According to another 
1 publication in 1988 (2) the 

lower grovirth of the stumped 
: buddings is ascribed to the 

improper development of 
branching due to unfavourable 
weather during the planting year 

[ (1976). But the latter should 
I equally apply to all the 
; planting methods. If the 

stumped buddings suffered the 
I worst, the same underlines 
! their risk when cheaper and
i more reliable methods are 
, available. Doubts also seem to 
 ̂ persist as 10 the possibility of
• errors in statistical trials (2). 
j By disclosing number of trees 
' involved, the annual average 

yield per tapping per tree, 
tapping days, brown basl 
cases, if any, and the stand 
per ha based in the calculation 
of the yield per ha. statistical 
results should reflect the 
actualities beyond doubts and 
controversies. It is also brought 
out that stumped buddings 
especially the maxi contain 
enormous reserve food 
readily available at the time 
of planting to induce rapia 
girthing enabling earlier tapping



along w ith  higher in itia l yield. 
B ut both the ceylon and 
M alayan statistical tria ls which 
the w riter had the occasions 
to  v is it the latter repeatedly, 
and the statistical and 
comparative tria ls in India 
hardly substantiate pronounced 
higher percentage o f girth 
increase after p lanting o f 
stumped buddings over others 
as under:-

a) in the Ceylon tria l, the 
g irth  increment rate o f stumped 
buddings from  the 2 nd to the 
16 th year o f p lanting works 
out to  on ly  275.1 percent 
(2 1 .7 & 81 .4cm s) against 412.6 
percent (15.8 & 8 1 .0 )  in 
respect o f brown buddings.

b) Though the grow th  rate of 
d iffe rent years unavailable in 
the Malayan experiment, the 
g irth o f stumped buddings

at the 12th year of planting 
is narrow ly closer to  budded 
stumps at66.6 &64,5cm s 
respectively,

c) The higher g irth rate of 
polybag plants over the 
stumped buddings in the RRII 
tria l is evident in T a b le A . 
Despite greater food reserve, 
the stumped buddings were 
markedly affected by 
unfavourable weather in the 
planting year. The growth 
increment from the second 
year is not worked out as the 
girth fo r that year has n ^ t been 
published.

d) W ith regard to  the 
comparative trial a t shaliacary 
estate, the g row th increment 
from the 2nd to  the 6 th year 
after planting worked out to  the 
least fo r stumped buddings as 
in Table B.

Table B 
Girth Increment Trends

Planting material From 2nd to  6th year
(percent)

1979 GTI polybag 219.6
1980 GTI polybag 180.5

1981 GTI/RRII 105 polybag 267.2

1979 GTI budded stumps 273.7

1981 PB 235 budded stumps 323.2

1981 GTI stumped buddings 178 1

T n i  c la im  in  r t s p t t i  o j  ih n le i  
im m a tin ily  i r i t h r a r l j/  y i t U l f o i  
.slU7iip<d budd ings lu td rl b f d u i lo  llte 
iiiu iccou ulin g  o J  the  f ie r io d  re ta in ed  
in lh e u u r .u r y  b 'f o t c  lu i i is p la i i l i i ig . 
This extended to about 
three years in the case o f 
Shaliacary 1981 estate tria l (3 ). 
Inclusive o f another five years 
in the fie ld  before becoming 
tappable the im m aturity of

eight years is no less than of the 
conventional methods. The 
fie ld  immaturity o f the latter is 
also reducible by the proper 
selection o f planting materials 
and adoption o f newer cultural 
methods. As the total 
economic and productive phase 
o f ail types o f planting 
materials should be the same, 
the claim for the earlier and 
add itiona l crop by the u tilization

o f stumped buddings tends to 
mislead realities. Hevea rubber 
is neither an annual ’o r a 
b iennial nor triennial plant for 
short term immediate gain but 
a perennial tree w ith  economy 
span from 20 to 30 years the 
overall yield and expenditure 
to be accounted for scientific 
and proper evaluation.

A n o th e r  T r ia l

No less interesting had been 
another earlier comparative 
trial in the same Shaliacary 
estate w ith  fie ld budding of 
3,098 plants and planting of 
10,619 budded stumps in 1959 
under the Rubber Board's 
subsidised replanting scheme 
(No. RP 7 1 ;5 9 L ) in about 80 
acres w ith  clones M. K 3/2,
AV 255 and GL. 1. By the end 
o f 1960, the average height of 
fie ld  budding hovered below the 
budded stumps by 9.2 cms 
(16.2 &  24.4) but the difference 
during the next tw o  years 
narrowed down to 3.5 cms. 
From 1963 onwards, separate 
measurements were not 
recorded offic ia lly  due to 
uniform ity o f grovrth in both 
fields. In 1968 when visited 
last the trees in both fields were 
indistinguishable from the 
visual growth appearance and 
tapping had been started 
simultaneously.

Despite many such plantings 
in company and other estates 
from time to time including of 
slumped buddings, budded 
stumps in bamboo baskets, 
fie ld planting of green buddings 
along w ith  normal practices in 
the same year, separata records 
are seldom maintained and 
where kept remained unknown 
and unexploited. Against this 
background, the initiative of the 
AV. Thomas Group of estates 
in the dissemination of their 
practical experience deserves 
appreciation and 
encouragement.

(Contd. on page 30)



O B ITU A R Y
K. S VARMA

We report with deep sorrow 
the sudden demise of K.S. 
Varma (50). Secretary oHhe 
Rubber Board on 27th 
December 1989. He died of a 
massive heart attack at the 
Medical College Hospital, 
Kottayam.

His body was cremated the 
follow ing day at the N. S. S. 
cremation grounds in the 
presence of a large gathenngor 
friends and relatives. Earlier 
the body was kept at the Board s 
Central Office, Kottayam when 
a number of people paid homage 
to him. A condolence meeting 
was held the same day.
The Chairman Shri P. C. Cynac 
presided. S's, P. Mukundan 
Menon, Rubber Producton 
Commissioner and 
M. K. Vidyadharan, Member 
Rubber Board spoke on the 
occasion.

He joined the Rubber Board 
as Economist'Financial
Analyst ir>the Department of 
Rubber Processing mJune 
1977. Under the Kerala 
Agricultural Development 
Proiect financed by the World 
Bank, he had undergone training 

(Contd. on page 30)

NEW S AND NOTES
New synergistic fire retardants 

for natural rubber
The Regional Research 

Laboratory (RRL), Trivandrum 
has developed a new fire 
retardant natural rubber 
composition using a synergistic 
combination of antimony oxide 
and AN0RIN44, a phosphorus 
and halogen containing 
prepolymer from CNSL. These 
compositions (patent filed) 
have been found to be 
self-extinguishing in vertical 
burning tests, and have high 
limiting oxygen index (LOl. a 
measure of fire retardancy).
The LOI value of 42 obtained 
is the best ever reported on 
fire retardant natural rubber. 
The fiammability characteristics 
and mechanical properties of 
typical fire retardant natural 
rubber composition have been 
found to be: time for self­
extinction, 0.5 to Is; weight 
loss on burning.1. 085S;LOI 42; 
hardness, 58 Shore A: tensile 
strength. 224.06 N;cm»and 
elongation at break, 400^, The 
corresponding values for an 
untreated natural rubber sample 
are LOI, 15: time for self 
extinction. 145s; weight loss, 
35.6%; hardness, 39 Shore A; 
tensile strength, 139N/cm- 
and psrcentage elongation at 
break. 160, Besides, these 
formulations are also found to 
be easily processable on the 
roll mill and amenable for 
compression moulding rn to 
desired shapes improving their 
commercial appeal,

ANORIN 44 is prepared by

containing prepolymer 
developed from CNSL, the 
technology of which is being 
jointly released by RRL- 
Trivandrum and the Vikram 
Sarabhai Space Centre 
Trivandrum, Being based on 
CNSL which is obtaned from 
the cashew ttee[Anacardiuni 
occukntale L ) ANORIN 38and 
ANORIN 44 are very cost 
efectrve compared to other 
phosphorus and bromine-based 
fire retardants available in the 
international market. The 
presence of both hydrophobic 
hydrocarbon side chain and 
the hydrophillic polar groups 
in the same molecule makes 
these resins compatible with a 
wide rar>ge of plastics and 
elastomers.

ANORIN 38 has been 
already found to give adequate 
fire retardancy to polyurethane 
polymers and thermo plastics. 
Since these resins are high 
viscous liquids, they do not 
bloom. The presence of reactive 
sites gives them the choice 
of use as reactive fire retardants 
whereby they caf> be 
permanently coupled to the 
main polymer chain either by 
direct reactions or by inter 
penetralion through instite 
cross-Hnking reactions. It was 
also found that the problem 
of generation of smoke due 
to the presence of the halogen 
can be easily overcome by 
incorporating smoke 
suppressant such as boric acid 
which itself is a fire-retardant,ANORIN 38 -3 phosphorus

R, K. Krl.hna K u m .r U P A S l P r « id e n t
is Vfce-Presidant. There are 2̂Shri R. K Krishna Kumar has 

been elected as President of the 
United Planters' Association of 
Southern India, for the ^ a r
1989-90 ShrlG . G. Muthanna

other Members in the Executive 
Committee representing various 
interests.
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Neem fo r farm  pest control
Hawaii in the U. S. which 

faces the problem o f ecological 
imfaalsfnce and poor health due 
to  excessive use o f chemical 
pesticides has sought help from 
India and other South Asian 
countries in using products of 
the neem tree fo r combating 
the pests and diseases a fflicting 
its cropping system-

The Hawaiian State Senate 
in a resolution adopted 
recently called upon the 
G overnor to  commission a 
s tudy o f the neem tree for 
agricultura l pest contro l in 
H awaii as w e ll as the Asia 
Pacific region in general. 
According to  the resolution 
about ten to  30  per cent o f 
H a w a ii'sa gricu itu ra l production 
is devastated by insects and 
o ther pests despite widespread 
use o f synthetic pesticides. 
Such use o f pesticides is 
threatening the  ecological 
balance and human health 
because it causes contam ination

o f ground water supplies, toxic 
residues in produce and general 
dispersion into the atmosphere. 
The Senate hopes that by using 
natural pesticides crop growers 
may find  an alternative that is 
safe and more economical.

The Indian neem tree or 
margosa {Azadirachta indica) 
and its allied species such as 
gora neem or persian lilac or 
Chinaberry {M elia azedarachi 
are grown extensively in many 
Asian and African countries. 
Neem has found Its way into 
Austra lia and Central and 
South America This m ulti­
purpose tree or "m edicine tree 
o f Ind ia " is tolerant to soil 
salin ity, a lka lin ity  and acidity 
and therefore thrives w ell in all 
types o f soils besides 
establishing w ell even in 
severe drought-prone areas. It 
is also raised to  arrest 
desertification and soil erosion 
and its th ick fo liage releases 
a large amount o f oxygen into

J the atmosphere absorbing 
carbon dioxide. Its leaves, bark 
tw igs and o il are extensively 
used in indigenous medicine. 
The neem seed contains 45 
per cent non-edible o il and its 
germicidal property is well 
known. Most o f the neem oil 
produced in India is used for 
soap making

The latest research on neem 
has brought into focus its 
importance in biological control 
or pests and diseases in 
agriculture. The neem products 
have been found to be highly 
effective in contro lling  more 
than 200 species o f insect 
pests belonging to  different 
orders. It is an ageold practice 
to  m ix neem leaves w ith  stored 
grains and keep dried leaves 
between fo lds of clothes to 
protect them against various 
storage insects. The neem-leaf 
m ix is now  used in the 

, manufacture of m osquito- 
repellents-

Nuisance weed disposes o f nuisance pest
Once considered a nuisance 

weed, w a ter hyacinth has added 
one more property to  its Irst o f 
beneficial qualities, tha t is, 
insecticidal potentia l, Scientists 
at the Regional Research 
Laboratory in Hyderabad have 
isolated a compound from the 
extract o f the aquatic weed. 
This com pound kills  the rice 
moth (Corcyra cephahnica] at

the larval stage at a dose less 
than a m illionth  o f a gram.
The team of scientists headed 
by Kaiser Jam il observed tha t 
the larvae firs t became black, 
then exuded their body flu ids 
and fina lly  died before reaching 
the pupal stage.

Larvae treated w ith even a 
crude extract o f water hyacinth 
died or developed into

deformed adults lacking the 
ability  to procreate. According 
to  Jam il, the extract contains 
sterols tha t have the potentiality 
to  disrupt theC growth and 
reproduction o f the rice moth. 
The compound extracted from 
water hyacinth could thus be 
very useful in combating rice 
moth which is a serious pest of 
stored grains.

W orld  Rubber Position
Forecasts made by the World 

Bank reveal tha t the w orld  
price o f natural rubber may 
continue  to  remain lo w  during 
1990. Earlier the Bank had

projected a price rise o f 3.4% 
in NR during the year, but the 
current projection is that 
prices may fa ll by 3 .6^

The Bank had predicted prices

to go down by 10% in 1989. 
But in real terms NR prices the 
w orld over have declined by 
about 15f^ relative to the 
averages in 1988. □
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Arsenic treated rubber 
wood- a case study'.

The present policy of the 
Government not to fell the 
timber has necessitated the 
import of timber involving 
considerable amount of foreign 
exchange. Until forest 
resources are not indentified, 
plywood industry would have 
to find lesser known species. 
The paper presented by KR 
Birje, R.N, Kumar andA . C, 
Sekhar highlighted that the 
species attractive for the 
purpose was the rubber tree,
VI Jose. VK. Rajalekshmy,
K Jayarathnam and CR t^ehru 
presented their pajaer entitled 
'Preliminary studies on the 
preservation of rubber wood 
by diffusion treatment'. 'Use

of rubber wood for the 
manufacture of safety matches' 
was the paper presented by 
S Joseph and N.M. Mathew. 
V. R. Santi, Suraj Sami 
and B. Chatterjee presented 
their paper on 'A  brief review 
of commercial preservatives 
for rubber wood'.

N. K. Shukla presented his 
study in the paper entitled 
'Hevea Brasiliensis (.Rubber 
wood) - Us strength, 
properties and utilization'. 
Rubber wood-problems and 
prospects’ was another paper 
read out by G, K. Prakash of 
Aspinwood Ltd. , Cochin. 
Sanjiv J Sunu presented his 
paper entitled 'An integrated 
modern approach for better 
utilization of rubber wood - 
an under utilised 
non-conventional timber in

India'. K. Damodaran piBpdrcd 
his 'note on sawing 
characteristics of rubber wood'
C Bhaskaran Nair of South 
Indian Timber Industries made 

exhaustive evaluatiog 
of his three decade's 
experiment with rubtwr 
wood.

Theseminar,while discussing 
the prospects and problems 
of rubber wood made an 
attempt in evaluating the 
processing techniques being 
followed at present. As put it 
by A. C sekhar let us avoid a 
'wait and see' attitude in rubber 
wood utilization and go ahead 
with multipfonged programmes. 
The wood ffom rubber tree 
would be legaided more 
important than rubber itself as 
both rubber and wood are 
indispensible for human progress 

-ARAVINDAN

R n K S H r i
ENERGISERS

S30-A, 3rd Cross. 3rd Main,

R. T. Nagar, BAIMGALORE-560 032
Phone: (0812) 333666/369777 
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R ats in space!
A CuMiiiis satellite which took to space in October 1987 iiad on board a faw 

rats as its passengers. A fter 12 days in space the bones o f the rats lost upto-fifths o f their 
strength. The rats returned w ith  weakened muscles, suppressed immune systems, and a 
drop o f 60 percent in production o f a growth hormone. These were some of the results of 
the 28 experiments made on the effects o f m lcrogravity on mammals presented at NASA's 
Ames Research Center in Mountain View, California. The results indicated that countermeasures 
inc luding, regular exercise and treatment w ith  hormones would  have to be taken by humans 
involved in prolonged space flight.

On Cosiwis humerus bones o f the rats became 40 per cent more britile and the strengh 
of the vertebrae in the spinal column decreased by 27 per cent. Fluid accumulated between 
muscle fib res o f the rats. M itochon- dria in the heart musle degenerated and skeletal muscles 
shrank in size. Proportions o f helper and suppresser T cells changed in the blood, thereby 
weaken.ng the immune system. Levels o f cholesterol and triglycerids increased while size 
o f testes and magnitude o f sperm production decreased.

Indonesia to  adopt futures trading
Indonesia, w ith  the largest M uslim  population compared to any other country, 

has been a li along regardig forward trading un-lslam ic, considering it a form  o f gambliny. 
But o f late there has been a rethinking. The country is now  drafting legislation in favour of 
futures trading in commodities. Rubber may be.the firs t item to commence trading in futures. 
The existing commodity exchange contracts spot trading in rubber.

New glove unit in U S A
North Coast Latex Corporation in Akron plans to set up a latex glove factory 

w ith  annual capacity o f 2600 lakh medical gloves. The production may commence during 
the summer o f 1990. M r Daniel Myers, Chairman of the Corporation hopes to cash the 
great demand fo r gloves in the US fuelled mainly by fears about A IDS. Automation in the 
electronics industry has also spurred g row th in the g love market.

(Contd. from  Page 26)

W ith  the advent o f green 
budding, another method that 
calls for investigation being 
selected green budding o f at 
least tw o  plants per p it out o f 
some 4i 5 seedlings established 
fo llow ed  by subsequent cuttmg 
back and th inn ing out. 
Indonesian experimental data 
had revealed the technical 
advantages o f  seedlings' selection 
raised in p its  in the f ie ld  as 
against in the nursery. Such 
tria ls may be taking place in 
some estates in w hich case 
the ir dissem ination should 
reveal valuable practical 
experience.

References;
1) Agronom ical 

investigations in Rubbur- 
Dr, S. N. Poni Rubber 
Board Bulletin Vol. 18

, No, 4, 1983.
2) Rubber Board Bulletin 

Vol 23, No. 3, 1988, 
Comments on "Advanced 
Rubber Planting 
Materials - Do They 
Shorten immaturity 
Consistent w ith 
Longevity"

3) Advanced Planting 
Materials - M.S. Abraham, 
Shaliacary Estate. Rubber 
Board Bulletin Vol 18 
No, 4. 1983.
(The views expressed if 
any, are the personal o f 
the author). □

{Contd. from pagi-’ 27)

in Malaysia for 
3 months. In june 1982, ho 
had been elevated to the post 
of Financial Adviser in the 
Central O ffice.In December 1988 
he was appointed as Secretary 
of the Rubber Board,

In his message published in 
the latest issue o f the ’Inside 
Rubber Board', Shri P. C. Cyriac, 
Chairman has described him as 
very "lova b le ". By his death, 
Rubber Board fam ily has lost 
one of its most important pillars 
of strength and stability. He is 
survived by his w ife Smt. Shanta 
Varma and two sons, Suresh 
and Anand. Q
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T H E  Q U A R T E R

Shri P. C, Cyriac, Chairman, Rubber Board 
has recently revealed that the rubber 
production in the country during 1989-90 
might touch an all time high of 3 lakh 
tonnes, surpassing the earlier estimate of
292,000 tonnes for yie year. Though there’ are 
so many contributing factors for this 
achievement, the improved production during 
the first quarter of 1990 v^as the consequence 
of sporadic rains in the rubber growfing 
areas. A review of the position during the 
VHPlan would bring forth the fact that 
consistent growth has been recorded 
throughout the years as is evident from the 
following figures:
Year Target {in m.lonnes)

1985-86
1986-87
1987-88
1988-89
1989-90

196.000
209.000
225.000
244.000
265.000

Achivtcment 
j m. tomes)

200,465
219,520
235,197
259.172
300,000 

(estimate)
Eighth Five year Plan envisages large 

scale expansion of rubber cultivation in the 
North eastern legion and ottiet non-tiadilional 
areas where 65,000 hectares is expected 
to be brought under rubber cultivation.
We will also get a glossy picture regarding 
the projections for the year 1990-91. It has 
been estimated that production during 
1990-91 w o u ld  be 336,000 tonnes, which IS 
38 000 tonnes higher than the production 
during 1989-90. The average annual growth 
rate ol consumption of NR during the last 
five years was 8.4r.. The Ministry of Industry 
projects a growth rate of 8% “
ensures that the consumption dunng 1990-91 
would be around 370,000 tonnes.

The production and consumption during 
ihe last 5 years surpassed all ihe previous
estimates and the pattern of growth
consistently recorded all these years is 
indicative of the fact that ' ^  Boaros 
estimates are not only realistic but 
capable of higher attainments. It is also h o ^  
that the non-traditional areas will pare no 
efforts in its contribution to national need 
for more NFl production.



Rats in space!
A  Cosmos satellite which took to space in October 1987 had on board a few 

rats as its passengers. A fter 12 days in space the bones of the rats lost upto-fifths of their 
strength. The rats returned w ith  weakened muscles, suppressed immune systems, and a 
drop o f 60 percent in production o f a growth hormone. These were some of the results of 
the 28 experiments made on the effects of m icrogravity on mammals presented at NASA's 
Ames Research Center in Mountain View, California. The results Indicated that countermeasures 
including, regular exercise and treatment w ith  hormones would  have to  be taken by humans 
involved in prolonged space flight.

On Cosmos humerus bones o f the rats became 40 per cent more brittle and the strengh 
of the vertebrae in the spinal column decreased by 27 per cent. Fluid accumulated between 
muscle fibres o f the rats. M itochon- dria in the heart musle degenerated and skeletal muscles 
shrank in size. Proportions o f helper and suppressor T cells changed in the blood, thereby 
weaken,ng the immune system. Levels of cholesterol and triglycerids increased w hile  size 
o f testes and magnitude of sperm production decreased.

Indonesia to  adopt futures trading
Indonesia, w ith  the largest fvluslim population compared to any other country, 

has been a ll along regardig forward trading un-lslam ic, considering it a form  o fgam bliny. 
B ut o f late there has been a rethinking. The country is now  drafting legislation in favour of 
futures trading in commodities. Rubber may be^the firs t item to  commence trading in futures. 
The existing commodity exchange contracts spot trading in rubber.

New glove unit in U SA
North Coast Latex Corporation in Akron plans to set up a latex glove factory 

w ith  annual capacity of 2600 lakh medical gloves. The production may commence during 
the summer o f 1990. M r Daniel Myers, Chairman of the Corporation hopes to cash the 
great demand fo r gloves in the US fuelled mainly by fears about AIDS. Automation in the 
electronics industry has also spurred growth in the glove market.

(Contd. from Page 26)

W ith  the advent o f green 
budding, another method that 
calls for investigation being 
selected green budding o f at 
least tw o  plants per p it out o f 
some 4 /5  seedlings established 
fo llow ed  by subsequent cutting 
back and th inn ing  out. 
Indonesian experimental data 
hatl revealed the technical 
advantages o f  seedlings' selecVoii 
raised in p its  in the f ie ld  us 
against in the nursery. Such 
tria ls may be taking place in 
some estates in w hich case 
their dissem ination should 
reveal valuable practical 
experience.
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2) Rubber Board Bulletin 
Vol 23, No. 3 ,1988 , 
Comments on "Advanced 
Rubber Planting 
Materials - Do They 
Shorten immaturity 
Consistent w ith 
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3) Advanced Planting 
Materials - M.S. Abraham, 
Shaliacary Estate, Rubber 
Board Bulletin Vol 18 
No. 4. 1983.
(The views expressed if 
any, are the personal of 
the author). □
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in Malaysia for
3 months. In june 1982, he 
had been elevated to the post 
o f Financial Adviser in the 
Central Office.In December 1988 
he was appointed as Secretary 
o f the Rubber Board.

In his message published iti 
the latest issue of the 'Inside  
Rubber Board', Shri P. C. Cyriac, 
Chairman has described him as 
very 'lovable” . By his death, 
Rubber Board fam ily has lost 
one of its most important pillars 
of strength and stability. He is 
survived by his w ife Smt. Shanta 
Varma and tw o  sons, Suresh 
and Anand. D
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1985-86 196,000
1986-87 209,000
1987-88 225,000
1988-89 244,000
1989-90 265.000

T H E  Q U A R T E R

Shri P. C. Cyriac, Chairman, Rubber Board 
has recently revealed that the rubber 
production in the country during 1989-90 
might touch an all time high of 3 lakh 
tonnes, surpassing the earlier estimate of ̂  
292.000 tonnes for the year. Though there* are 
so many contributing factors for this 
achievement, the improved production during 
the first quarter of 1990 was the consequence 
of sporadic rains in the rubber growing 
areas. A review of the position during the
VII Plan would brir’ g forth the fact that 
consistent growth has been recorded 
throughout the years as is evident from the 
following figures:
Year Target (in m.tonnes) Achifvcment

(In m. lonnesi
200.465
219,520
235,197
259.172
300,000 

(estimate)

Eighth Five year Plan envisages large 
scale expansion of rubber cultivation in the 
North eastern region and ottier non traditional 
areas where 66,000 hectares is expected 
to be brought under rubber cultrvation.
We will also get a glossy picture regardrng 
the projections for the year 1990-91. It has 
been estimated that productirjn during
1990-91 wou ld  be 335,000 tonnes, which IS 

38 000 tonnes higher than the production 
duling 1989-90. The average annual growth 
rate of consumption of NR during the last 
five years was 8 .4 '„ The Ministry of Industry 
projects a growth rate of 8K g,
ensures that the consumption during 1990-91 
would be around 370,000 tonnes.

The production and consumption during 
the last 6 years surpassed all the previous
estimates and the pattern of growth
consistently recorded all these years is
ind icative o fth e  fa c t  tha t the Boaras

estimates are not only realistic but 
capable of higher attainments. It is also h o ^d  
that the non-traditional areas w ill spare no 
efforts in its contribution to national need 
for more NR production.



Sri Sudhir Ranjan Majumdar, 
Chief M iniste r o fT ripura  has 
made a fervent appeal to  the 
G overnment to accept rubber 
as an afforestation plant and 
a llo w  its cu ltivation  on 
degraded and abandoned 
tillas (uplands) outside the 
forest belt in the north-east 
region. He was delivering the 
inaugural address at the 114th 
meeting o f the Rubber Board 
at Agarta la. "Uniess th is is 
done, the biggest im pediment 
to  expand rubber on a large 
scale w il l remain untouched in 
the  reg ion ", he said and added 
tha t the State Government 
w o u ld  be shortly forwarding 
suitable proposals to  the 
Government o f India in this 
regard.

Tracing history o f rubber

In Tripura rubber cultivation 
has been successfully linked to 
tribal resettlement for which 
the Tripura Rehabilitation 
Plantation Corporation was 
set up. The State has a large 
scheme fo r giving scheduled 
castes and scheduled tribes a 
settled life through rubber 
cultivation- A fter successfully 
implementing the first 
pro ject o f raising 5,000 
hectares under rubber linked to 
tribal resettlement, the State 
has formulated a second project 
for raising 10,000 hectares of 
rubber at an estimated cost of 
Rs. 300 crores. Though 
institutiona l cred itcou ld  be a 
major source to finance the 
project, he emphasised the 
need fo r Centra! assistance in 
this tribal resettlment 
programme and urged upon the

o f rubber cultivation in the State.

1 The scale o f assistance for 
plantation development may 
be revised keeping in view the 
escalations in the cultivation 
and maintenance costs of rubber.

2 The fiscal assistance for 
barbed w irefencing, installation 
o f rubber rollers, creation of 
processing facilities like 
construction o f smoke house 
etc may be suitably enhanced 
fo rthe  small farmers.

3 The grant fo r house 
construction by the rubber 
plantation workers may be 
raised.

4  More training facilities may 
be created for the tappers and 
rubber processing workers in 
the State.

A cce p t Rubber as Afforestation Plant- 

Ch ief M in iste rjrip u ra

p lantations in the State the 
Chief M inister observed that 
m ju s t over a decadeTripura 
has been squarely placed in 
the rubber map o f India. It has 
c o m e  up now as the 4th largest 
rubber g row ing  State in the 
country. Out o f 26,630 hectares 
o f rubber p lantations so far 
developed in the north-easten 
States, Tripura accounts fo r 
as much as 62%. Yet, th is is 
qu ite  behind the national target 
o f raising one lakh hectares 
o f rubber in the non-traditiona l 
region. After the in itia l
breakthrough the law and order 
situation  in the State became a 
m ajor constfa in t in expansion 
o f rubber cu ltivation  fo ra  
considerable time That is now/ 
fortunate ly  over and he hoped 
that the deck w o u ld  be soon 
cleared fo r a much faster 
g row th  o f the crop.

Government o f India to  accept 
rubber as a forest crop in 
order to  utilise the degraded 
tilla s  fo r the successful 
implemetation o f the project.

Speaking on the role rubber 
has cpme to occupy, the Chief 
M inister stated that its 
cu ltiva tion  has become a 
really popular activity in the 
State. A large number o f small 
farmers are taking up 
rubber cultivation successfully. 
This enthusiasm has to be kept 
up through providing essential 
inputs and encouragement to 
the growers. In this regard he 
wanted the Rubber Board to  
consider the fo llow ing  points, 
gratefully acknowledging at the 
same time the constant 
encouragement and technical 
guidance given by the Board 
at a ll levels for the success

Earlier, welcoming the Chief 
M inister and members o f his 
Council o f Ministers in charge 
o f Agriculture and Forests, the 
Chairman, Tripura Rehabilitation 
Plantation and other dstingui- 
shed guests. State officials and 
m em bersofthe Board. Sri P. C. 
Cyriac, Chairman, Rubber Board 
stated w ith  extreme satisfaction 
that during the v isits to the 
rubbergrowing areas the previous 
day, the members o f the Rubber 
Board were convinced that 
rubber plantations have come up 
in the State very well, especially 
in the small farmers'sector, 
largely owing to the keen 
interest taken by the 
Government o f Tripura. The 
Board's members were fu lly  
satisfied w ith  the assimilation 
o f technology for raising the 
rubber plantations. But the 

(̂ 0>nld, on page 4)



Mushroom 
Cultivation
R. KOTHANDARAMAN

Mushrooms are the fruiting 
body o f a group of fungi 
called Basidiomycetes.
Though mushroorris are known 
to  man from time immemorial 
its cultivation started only 
a few hundred years ago.
The major mushroom growing 
countries are U .S .A . France, 
Taiwan, Netherlands, U, K., 
South Korea, Japan and China. 
In India, mushroom 
cultivation, research and 
development started about 
two decades back. Now a 
days mushroom cultivation 
becomes more popular.

The reasons for the 
popularity of mushrooms are 
many. It is one of the very 
nutritious crops rich in 
proteins and contains all 
essential amino acids 
particularly lysine and 
tryptophan. It isa good 
source o f vitamin B, folic 
acid-blood building vitamin 
useful in anaemic conditions 
and also contains pantothenic 
acid, biotin vitamin 812 
and ascorbic acid. Mushrooms 
are reported to contain 
polysaccharides w ith cancer 
inhibiting properties and 
compounds which reduce 
cholestrol level in blood of 
human being. It is a good 
source o f minerals like, 
phosphorus, potassium, iron 
and copper. With increasing 
food and population problems 
in developing countries 
mushrooms can play an 
important role to  enrich human 
diet particularly in India where 
a majority o f (ha population 
are vegetarians. It has got 
vast employment potential

both for the educated 
unemployed and landless 
labourers. Mushrooms are 
also helpful in converting 
ligno-cellulose rich agricultural 
wastes into nutritious food 
there by reducing pollution 
through solid wastes.

Out of millions only 2000 
varieties of mushrooms are 
reported to be edible among 
which about 70 o f them 
are cultivated. In India only 
3 types of mushrooms are

cultivated. They are (1) 
European button mushroom 
(.Jjancus' bisporus) Paddy
straw mushroom {Voh-ariella 
vohaceae) and (3) Oyster 
mushroom( Pleiiwtas sajor-caju) 
Cultivation of button 
mushroom is laborious and 
involve much labour and 
finance. Eventhough. paddy 
straw mushroom cultivation 
is simple the yield is less 
and keeping quality is very 
poor, Oyster mushroom



cu ltiva tion  is very sim ple and 
could  be done throughout 
the yaar In a ll parts o f our 
country w ith  laast investment 
and experience.

Cultivation o f oyster 
mushroom

A  num ber o f species o f 
oyster mushrooms are 
reported. The most popular 
ones in our country are (1) 
Grey oyster mushroom 
{Pleurotus sa jor-ca ju) and 
{2 } W hite oyster mushroom 
{p .flo rida\^x\(i P . Citrinopileatus) 
A ll o f them grow  w e ll at 
atmospheric temperature 
from  20 to 33" C. Paddy 
straw  as w e ll as w heat 
straw are w ide ly  used fo r 
oyster mushroom cu ltivation . 
Recently they are found to 
g row  w e ll on waste rubber wood 
and rubber w o od  saw dust.

Good qua lity  paddy straw 
is chopped into 3 -5  cm pieces 
and soaked in fresh water 
fo r  8 -1 2  hrs. This wet 
substrate is pasteurised 
by d ipp ing in boiling  water 
(80°C) fo r 30  m inutes and 
air dried under shade t ill 
they atta in about 70  percent

moisture. This can be tested 
i by taking and tw isting  a few 
; pieces o f straw by fingers.
' If water comes out and does 

not fa ll from fingers it is an 
indication of 70 per cent 
moisture level. The shade 
dried paddy straw is charged 
into polythene bags or 
tubes o f 80-100 gaugethick 
and having tw o  holds o f about 
1 cm diameter in the middle. 
Spawn or seed material 
collected from Agricultural 
Reseatch Institutes or RRIl 
can be used for small scale 
mushroom production.
First a layer o f 7-10 cm 
paddy straw Is prepared 
and ipoculated w ith  15-20 gr. 
o f spawn grains. This is 
fo llow ed by another 5 cm 
layer o f straw and 15-20 gr. 
spawn. Likhw ise 4  layers o f 
straw is prepared and the 
bag/tube is tied w e ll. The 
inoculated straw beds are 
kept fo r spawn running 
for 12-15 days in a room 
free from insects.

A fter the incubation period 
the bags are opened and left 
as such fo r 24 hrs. W atering 
in the form of spray is given 
both in the morning and 
evening. N ow  the mushroom

{Contd.from Page 2) 
area o f crop explo itation and 
processing needs further 
a ttention. A n  appropriate 
marketing network has also 
to  be developed. Reassured to 
assist the State to  overcome 
the problems. A lready, a 
Tappers Training School has 
been started a t Pathicherry, 
where modern techniques of 
crop exp lo ita tion and 
processing are disseminated.
The team o f Board members who 
visited the school saw tha t 
the trainees were enthu­
siastic in learning 
the tapp ing  techniques. He 
promised to  open shortly a few  
more tra in ing  schools in the 
State, f^egarding the scale of 
assistance fo r p lantation

devllopmet, he disclosed that 
upward revision o f the plantation 
subsidy and o f other measures 
have been included in the 
8 th plan proposals for rubber.

Sri Cyriac thanked the Chief 
M inister and M inisters in 
charge o f Agriculture and 
Forests in a llo tting  to the 
Board 1,000 acres o f land 
n e a r  Harimangal for establishing 
8 Nucleus Rubber Estatecum 
Training Centre, and assured 
that the Board would  not be 
found wanting in 
developing the 
area into a tra in ing centre 
for educating the planters 
in Tripura the scientific 
methods in natural rubber 
p roduction and processing.

beds require high hum idity.
So they can be placed on 

I bricks kept in trays w ith  little 
’ water. A fter 4 days the typical 
; oyster mushrooms form on the 
I entire surface of the bed (Fig ).
[ They are harvested and 
: either cooked or stored in 

perforated polythene bags 
under refrigerator conditions 
fo r 4 -5  days. They maybe i
stored in freezers fo r months \
together. ;

From one bottle  o f spawn •
tw o  mushroom beds each 
w ith  1 kg. paddy straw can be 
prepared. Average yield from 
each bed w ill be 300-400 gm. 
mushroom, the cost o f which 
is Rs. 9.00 to  12.00.

Climatic conditions 
prevailing in rubber plantation 

■- is much ideal fo r oyster 
i mushroom cu ltivation. Rubber 

growers can conveniently carry 
out mushroom cultivation 
during the immaturity period of 
rubber growth and get some 

. raturn.
\ However rat damage and 
\ insect attack may take place
i during rainy season and affect 
. mushroom development. These 

can be avoided by giving 
adequate protection w ith  nylon 
mosquito net. T

Explaining in a nutshell the 
ecological advantages o f rubber 
cultivation he said that by 
grow ing rubber in association 
w ith  leguminous cover crops, 
taking contour bunding 
and s ilt pits, soil erosion 
can be effectively checked. 
These measures can also 
contro l surface water lun off. 
In th is way the jhumed and 
denuded lands can be 
reclaimed. The environment w»ll 
also get improved as rubber trees 
would  do the climate
moderating functions o f the
forest trees. Once the jhumias 
start cu ltivating the crop, 
would  get settled on the land and 
start earning a regular income.

— Thomas Ouseph



R U B B E R  W O O D  - P R O M I S E  
O F  T H E  F U T U R E

Dr. V. HARIDASAN

With the fast depletion of 
forests, there is acuie scarcity 
for wood. In this coritext rubber 
wood can claim as a reasonable 
alternative raw material for 
wood based industries.

The Rubt>er Board had made 
tw o  studies in the past w ith a 
view to  estimating the total 
availability of rubber wood in 
India. The studies covered 
around 20,000 hectares and 
the findings were that at the 
time of clear felling there would 
be an average of around 200 
trees per hectare, although 
the in itial stand st the time of 
planting may be 450 per 
hectare. The wood available 
is placed at about one cubic 
metre per tree.

Similar studies have been 
undertaken in Malaysia, Sri 
Lanka and Nigeria. From 
Malaysia it has bean caponed 
that around 180 cubic metres
of rubber wood can be 
obiained per hectare, if branches 
o f 5 centimetre diameter are 
also included. There can be a 
wastage of 15 to 20 per cent. 
Another report from Malaysia 
indicates that a maximum of 
260 cubic metres of rubber 
wood Is available from a 
hectare of rubber plantation.
In Nigeria, u p to  300 cubic 
metres o f rubber wood was 
obtained from 1 hectare. 
Therefore, the estimate of 
cubic metres as the average per 
hectare in India is reasonable.

Properties of rubber wood

Rubber wood has very 
attractive grains. Its normal 
colour is similar to white 
cedar, Some times it may be 
light brown but invariably it is 
light yellow. The hardwood 
has a density of around 
560 to 650 kilograms per cubic 
metre. Its strength properties 
are favourably comparable to 
medium hard woods. It has 
good machining properties, 
reasonable bonding, planing, 
turning, shaping and sanding 
properties. It can be made to 
good finishes also. It is good 
for laminating with normal 
industrial adhesives.

At the time of clear felling, 
there can be a moisture content 
of around 60 percent, but the 
percentage can be reduced by 
air drying to around 15. If kiln 
drying is adopted, the 
percentage can be brought 
down to the same level wtthin 
todays. Air drying may take 
a longer time to achieve that 
percentage,

D e fe c ts  o f  r u b b e r  w o o d

The w o  enemies of rubtor
wood are various types of blue
and sap stain fungus «n<i 
also certain borer beetles 
Further the logs can be had 
only with the size of around
2 feet in diameter. The lengths 
nf the logs are usually  ̂
b e tw in  6 to S feet. Termites
can aTso attack rubberwood.

However, these difficulties 
can be got over by chemical 
treatment at the appropriate 
time. In addition to the above 
defects, rubber wood is 
suceptible to warping. This 
occurs during sawing and 
drying. Some tin>es raised 
grains occur in rubber wood 
during machining. This is due 
to the presence of tension 
wood. These problems can be 
got over to some extent by 
glue lamination and finger 
jointing. Due to these 
deficiencies, there is widespread 
prejudice against rubberwood.

T re a tm e n t o f  ru b b e r  w o o d

The choice of treatment of 
rubber wood w ill depend upon 
the use to which the wood is 
finally subjected to.. There are 
two common methods of 
treatment. One is the diffusion 
method and the other chemical 
impregnation under pressure 
and vacuum. The diffusion 
method is common to other 
wood as well. However, if the 
rubber wood is exposed and 
there is a possibility of leaching, 
the diffusion method may not 
be successful. However, the 
chemical impregnation method 
w ill give guarantee against the 
borer and and fungii attack if 
the treatment is thorough.

The process of diffusion 
consists of either spraying 
freshly sawn rubber wood with 
a concentration of borax, bone 
acid and sodium penta



chlorophenate. The treated 
rubber w ood  should be stacked 
in an a ir-tigh t chamber or 
should  be covered w ith  
polyethylene sheets to  a llow  
the d iffus ion  to  take place after 
d ipp ing . Afterwards, the wood 
may be k iln  dried.

Under the vacuum method 
a chem ical solution is forced 
in to  the w ood  by means o f 
pressure and vacuum. The 
chem ical is a m ixture o f copper 
crom ium and arsenic. Under 
th is  method the  moisture 
content should be around 30 
percent. This is some what 
costly  compared to  the 
d iffu ison  method. It is also 
desirable to treat the wood 
im mediately after fe lling  by 
spraying the chem ical or 
pain ting the open ends o f the 
log.

Uses o f rubber wood.

The traditional use o f rubber 
w ood has been as fire-w ood. 
In a study conducted by the 
Rubber Board it  has been found 
tha t around 40 per cent o f the 
w ood  (the entire branch wood) 
is consumed in the State of 
Kerala, Karnataka and Tamil 
Nadu as fire  wood. The annual 
production o f rubber wood is 
currently placed a t 45 m illion 
c fl (1 .2  m illion  cm t). The 
firewood finds uses not on ly  in 
the household but also in the 
brick kilns, tile  factories, 
tobacco curing centres and 
rubber mokehouses. In the  
study mentioned above it has 
been found tha t out of the total 
production o f 45 m illion  eft, 
around 15.5 m illion  e ft is used 
In manufacturing packing cases. 
O ut o f the rest, 3 m illion  eft is 
used fo r manufacturing veneers 
and sp lints fo r safety matches, 
another 3 m illion  is used by 
small-scale p lyw ood 
manufacturers, 0.5 m illion  eft 
by furniture  factories and O b 
m illion  by others. I t has b w n  
estimated tha t around 500 units

are engaged In various lines of 
rubber wood processing in 
Kerala. In addtiion to  that, 
nearly thousand saw mills 
handle rubber wood logs. A 
study conducted by the Rubber 
Board found that 67 percent 
o f the annual requirement o f the 
wood-based industries In the 
State o f Kerala was met by 
rubber wood.

Other areas where rubber 
w ood is used in a small 
measure are for manufacturing 
ch ip  board' accessories fo r 
textile  m ills and building 
materials. The build ing 
materials include doors and 
w indow s and scaffolding and 
shuttering materials for 
concreting. A  large number of 
p lywood manufacturers, some 
o f them fa irly  big, use rubber 
w ood for Inside ply of flush 
doors. Some manufacturers 
make frames from  small pieces 
o f rubber w ood w hich would 
have otherwise been used as 
fire wood.

Future areas of use.

In many countries rubber 
w ood furniture has become a 
standard item. Malaysia is 
reported to  have been exporting 
knock-down furniture  to  Japan 
and the Unjted States. 
S im ilarly rubber wood chips 
are being exported from 
Malaysia to  Japan for 
manufacturing paper pulp. In 
the sphere of furniture- 
manufacturing many countries 
have developed such items as 
fo ld ing chairs, rocking chairs, 
lunch sets, d ining sets, bed 
room SBts, garden sets, 
benches’ stools etc. In addition, 
attractive m ouldings can be 
produced from rubber wood 
fo r household uses. Rubber 
w ood is also being used for 
panelling and laminated 
flooring.

Glue laminated rubber 
w ood can be o f use in various i

household articles and buildino 
materials. Glue laminated and 
finger jo in ted rubber wood 
can be used in the construction 
pf beams', columns and 
panels.

A  new promising 
development is the rubber 
wood polymer-composite. This 
is an extension o f 
polymerisation developed in 
western countries. In India a 
large p lyw ood manufacturer 
has developed rubber wood 
polymer composites a few years 
ago and has started 
commercial production in a 
small way. Under this method 
a monomer is impregnated into 
rubber wood and polymerisation 
is achieved by irradiation. As 
a result, the qua lity o f rubber 
wood w ill be very much 
enhanced. It w il l acquire 
greater resistance to  decay, 
improved mechanical properties 
and dimensional stability. The 
above manufacturer has 
produced some pieces of 
furniture out of rubber wood 
polymer-composites. 
Unfortunately, at the present 
stage o f development the 
polymer used in the rubber is 
costly. A m inimum of 6 to 7 
kilograms of polymer w ill have 
to  be impregnated into a cubic 
foo t o f rubber wood, adding 
to the cost o f processing and 
raw material. As a result, the 
finished product w ill not be 
able to  w ithstand competition 
from good quality wood at 
their current level o f prices. 
But there is a promising future 
for this line o f activity.

In India, rubber wood has 
also been used for 
manufacturing particle boards, 
In addition to  that rubber 
wood can be u sed for 
manufacturing cement board. 
In Malaysia one factory has 
already marketed cement 
board. In Kerala an important 
plywood manufacturer tried to

{Cvul-I, on page 5)



COPPER-CHROME-ARSENIC TREATED 
RUBBER WOOD - A CASE STUDY

KUPPUSAMY V., and V. V. SRINIVASAN 
Institute of Wood Science and Technology, Malleswaram, Bangalore-560 003

Introduction
Hevea brasiliensis (Rubber 

wood) is grown in about four 
lakh hectares in India. About 
5000 ha o f old plantation is I 
cleared for replantation every; 
year which yield an estimated. 
10 lakh m’ of wood for !
industrial use (Habash. 1989),! 
Not a ll this quantity is utilised' 
for such industrial applications I 
as plywood, veneer and '
splints for match industry, 
packing cases, door and 
w indow  shutters, etc, ; a major 
portion of it is being utilised 
as firewood even now.

Studies have shown that this 
wood is suitable for furniture 
panel products, veneers etc. 
(Gupta c/ 0/1989. Stiarma & 
Kukreti, 1981, Sonti e l a l . n S 2 l  
Its susceptibility to fungal and 
insect attack, howevr limits its 
wider utilisation. Gnanaharan 
f id l .  {1983), Sonti t'tal. 
(1982) have made studies 
on the toxic effect of 
preservative chemical against 
insect and fungal attack.

Boric acid ; Borax mixture 
has been suggested to give 
better protection where 'eachmg 
Is not a problem  (Gnanaharan
1982). CCA, which *s a fixed 
type and hence more

prove to  be more effective
in all typos o f situations.
S onti (1982) have
suggested fifty percent more 
retention for this timber tha 
usually specified for other 
species.

An important aspect that 
should merit attention is the 
required penetration and 
absorption of the toxic 
components in the entire cross 
section o f the treated wood.
In a recent sturiy, Kuppusamy 
and Sharma (1987) have shown 
that PH of the solution increases 
from about 2 when freshly 
prepared to more than 2.5 or
3.0 when the same CCA 
treating solution is repeatedly 
used for treatment, resulting 
in the formailon of sludge.
More arsenic than copper and 
chiomium get precipitated and 
a progressive reduction in the 
strength of the preservative 
solution after each treatment 
charge was observed as a 
consequence. The treated 
timber contained less arsenic 
than expected. Hartford (1986) 
has given a comprehensive 
account on the importance of 
PH, sludge, impurities, plant 
housekeeping, etc. in treatment 
of timber with CCA 
preservative.

In view of the above, it 
was thought useful, as a case 
study to examine whether in 
commercial treatment practices 
the treated wood contains the 
chemical components_ of the 
preservative composition in the 
required ratio. A CCA treated 
door shutter received from a 
commercial source was 
analysed for penetration and 
aSsorption of the components 
of CCA for this purpose and 
the findings are reported in 
this paper

Material and methods 
Details of the dimensions of 

the CCA treated panelled door 
shutter made out of seasoned 
rubber wood received from a 
commercial source are given 
below:

Thickness —40mm
Overall height —1955mm
Overall width —810mm
Size of thetoprail —100mm
Size of the frieze rail —100mm 
Size of the intermediate

rail —100mm 
Size of the lock rail —200mm 
Size of the bottom rail—200mm 
Panel inserts —12mm

thick Anchor Board 
comnwrcial veneered.

The different members of 
the door shutter were 
disassembled and samples of 
10cm in length from mid- 
section of each member were 
sawn and taken and tested 
for the peneftation of the 
preservative as per lS-401 and 
analysis of the CCA 
components asperlS-2753 
were made. In all, 8 samples 
were obtained from 8 different 
members of the door shutter. 
Each sample was divided into 
two portions—one portion for 
penetration test and other for 
an analysis of the components 
of CCA. In addition, two 
samples f:om each member 
were also taken as per standard 
procedure, to study the 
moisture content in drfferent 
members of the door shutter.



Results and discussion

Penetration o f preservative 
throughout the cross section 
was observed to  be very good 
in all the members o f the 
shutter, except the top  rail, in 
w h ich  it was observed to  be 
un ifo rm ly mottled. Through 
and through  penetration in a 
40  mm cross section o f rubber 
w o od  is therefore, easy to 
achieve w ith  prop«r pressure i 
and tim e schedule as has been * 
adopted in the treatment of 
door shutter reported in the 

I the present study. This species 
has been included in 'b ' 
category o f treatability by 
Gupta e ra /. (1989) and hence 
complete penetration as 
obsen/ed in the present study 
is possible in commercial 
treatment practices.

Data obtained on the 
retention o f preservative from  
a ll the e ight members o f the 
door shutter are presented in 
Table 1. The retention o f the 
to ta l salts varied from  5.85 
kg/m® in the too rail (w h ich  
is reflected in the penetration 
test) to  21.80 kg /m ’ in the 
stile. The average absorption 
o f 14.2 kg/m ^ is w ell above the 
recommended retention o f 
8 k g /m ^  (IS -401 ) for door and 
w in d o w  shutters. However, 
Sonti e la l. (1 9 82 ) favour an 
absorption o f about f ifty  percent 
more CCA fo r th is timber than 
norm ally specified fo r other 
species o f w ood based on

the ir observations. Since 
the retention o f 14.2 kg/m^ 
obtained in the present case is 
higher than that recommended 
fo r door and w indow  shutters 
by IS I. as a cost effective 
measure, it is suggested that 
a solution o f lesser strength 
is used but keeping the same 
treatment schedule, to 
achieve the desired 
absorption.

A lso, the individual 
components o f CCA in all the 
members o f the door shutter 
was observed to  be not In 
the desired ratio. As 
against the normal proportion 
o f 1 :3;4 o f As, Cu and Cr in 
the treating solution, the 
proportion o f salts in the 
treated members varied from 
1 :5 .8 :4 .2 to  1:10.6:7.5. the 
average being 1:7.1:5.3, 
indicating a very lo w  arsenic 
retention compared to  copper 
and chromium.

Table 2  gives the extent of 
deviation o f the observed from 
the expected values for the 
components o f CCA in all the 
e ight members o f the treated 
specimens .The observed values 
were found to  be significantly 
d iffe rent from the expected 
values at 5-a p robability  level' 
arsenic and chromium being 
significan tly lower and copper 
higher than the expected.

Kuppusamy and Sharma 
(1987) have reported that

when the same preservative 
solution is repeatedly used 
for treatment, the PH of the 
treating solution slowly 
increases from around 2 to 
more than 3 causing heavy 
sludging o f the components of 
CCA and disproportionate 
retention o f the components in 
the treated wood. The sludge 
was observed to  contain more 
arsenic than copper and 
chromium. Formation o f sludge 
also resulted in loss of these 
components from solution and 
concom itant reduction in the 
strength o f the treating 
solution. As a consequence 
treated timber showed a 
disproportionate retention of 
the components. The 
proportions o f the components 
o f CCA in treated timber 
increased from 1:2.9:3.5 
(As:Cu:Cr) in the first charge 
to 1:4.4:5 in the fifth  charge, 
the retention o f arsenic being

■ much lower compared to 
? copper and chromium during 

the fifth treatment charge.

! One method of avoiding 
' this kind o f loss of 

preservative in the form of 
i sludge is to monitor the PH 
; of the treating solution at 

every stage o f treatment and 
correcting It w ith  chromic 
acid whenever it exceeds 
2.5, which incidently may 
bring back into solution the 
portion o f the preservative 
that has sedimented out. 
Another method of solving

{Conld.from page 6)

produce wood-cem ent board 
and succeeded in that 
experim entally. Commercial 
p roduction is yet to  be started. 
Rubber wood s a w d u s t can be 
used fo r m anufacturing 
briquette. Some research on 
producing paper pu lp  from 
rubber w ood  has also been 
carried out In India, but th is

' has not been commercially 
‘ successful so far.

A lthough large quantities o f 
; rubber wood are used in the 
i safety match industry, the 
i consumers have reported 
i problems like warping and 
> lower absorption o f wax.
I Another recent development 
i is the manufacturing of 
! activated carbon from rubber 

wood. Attempts are going on
to  set up a factory in Kerala

to  produce activated carbon 
w ith  American technology.

The production o f rubber 
wood is expected to touch 
61 m illion eft by 2000 AD. 
There is no need to  worry about 
the supply o f this promising 
raw material. W ith appropriate 
taeatmentand preservation, 
rubber wood can stand on 
its own w ith  other commercial 
wood. C



the problem is to chemically \ 
analyse the treating solution 
after every treatment charge 
and make good the loss of 
the components observed, 
to keep the treating solution 
in the proper proportion. •
Unless the steps outlined i 
above are taken it is possible 
that the strength of the i
solution may get reduced ■
considerably after few charges t 
which may not only result in 
poor retention than expected 
based on either weight or 
volume measurements but 
also inadequate distribution of i 
the toxic components in the 
treated timber.
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S u m m a ry

An estimated 10 lakh m* 
of rubter wood is reported 
to be available for industrial 
utilisation from about 5000 
ha of old plantation cleared 
for replantation every year. 
Available figures show that 
not even fifty percent of it 
is utilised industrially, 
firewood forming a major 
portion of its utilisation.
Inspite of its suitability for 
different end uses, this 
timber remains under-utilised 
because of its high 
susceptibity to fungal and 
insect attack,

Impregnation with toxic 
chemicals like Boric acid ; 
Borax, Copper: Chrome: 
Arsenic composition are 
known to protect timber from 
biodeteriorating organisms.
In a recent study ii has been 
shown that if proper 
precautions to maintain the 
PH of the CCA presen/ative 
used for treatment are not 
taken, it is likely that, treated 
timber may become deficient 
in Arsenic component of the 
preservative. A CCA treated 
door shutter received from a 
a commercial source was 
analysed, as a case study for 
penetration and absorption 
of the components to see 
whether all the three 
components are present in 
specified levels. Although
the penetration of the
oreservative was found to be 
qood, data on the absorption 
of individual components 
show a significantly low 
arsenic and high copper
retention. M ethods to rest^e
the deficiencies are suggested.



Shutter
member

TABLE 1

CCA content in d ifferent members o f the door shutter

CCA components Kg/m® 
Copper Chroi

Total salts 
kg/m*

Proportion of 
components*

Stfte (L)
Stife (R)
B ottom  rail 
Intermediate rail 
Lock rail 
Frieze rail 
Frieze rail 
Top rail

Average

1.60
1.55
0.55
0.93
0.65
1.45
1.47
0.32

1,06

11.20
9.28
5.40
5.40 

6.90 
8.54

10.00
3.40

7.51

9.0
7.73
3,60
3.92
4.90
6.90 
6.80 
2,13

5.60

21.80 
18.56 

9.55 
10.25 
12.45 
16.89 
18.27 

5.85

14.20

1:7:5.6 
1:6:5.0 
1-.9.8:6.5 
1:5.8 4.2. 
1:10.6:7.5 
1.5.9:4.8 
1:6,8:4.6 
1:10.6:6.7

1:7.1:5.3

‘ Normal proportion o f CCA 1:3:4 o f Arsenic:Copper: Chromium

TABLE 2

Data show ing the observed, the expected and the deviation o f the observed (absolute and 
percent) from the expected values o f components o f CCA in d ifferent members of 
CCA treated door shutter.

Shutter
Member

______________________  CCA Components Kg/m^’
~ A r s e n i c ____  CoPP®f_

Observed Expected Deviation Obs: Exp: Devi:
Chromium 

Obs: Exp:

Stile (L)

Stile (R)

Bottom  ra il 

In te rm e d ia te  ra il 0.93 

Lock ra il 

Frieze ra il 

Frieze ra il 

Top ra il

Average

1.60 2.73 — 1.13 11.20 8.18 + 3 .0 3 9.00 10,90 -1 ,9  !
( - 4 1 ,2 8 ) (-1-27.01) (-1 7 .4 3 ) i

1.55 2.32 -0 .7 7 9.28 6.96 + 2 .3 2 7.73 9.28 -1 .5 5
(-3 3 .1 9 ) ( 25.00) (-1 6 .7 0 ) 1

0.55 1.19 —0.64 5.40 3.58 +  1.82 3.60 4.78 -1 .1 8
( -5 3 .7 8 ) (+ 3 3 .7 0 ) (-2 4 .6 1 )

0.93 1.28 -0 .3 5 5.40 3.84 + 1 ,5 6 3.92 5.13 -1 .2 1
( -2 7 .3 4 ) (+ 2 8 .8 9 ) ( -2 3 .5 1 )

0.65 1,56 —0.91 6.90 4.67 + 2 .2 3 4.90 6.23 — 1.33
r -5 8 .3 3 ) ( +  32.32) (-2 1 .3 5 )

1.45 2.11 -0 .6 6 8.54 6.33 )-2.21 6.90 8.45 -1 .5 5
(— 28.95) (+ 2 5 .8 8 ) (-1 8 .3 4 )

1.47 2.28 —0.81 10.00 6,85 +3 .15 6.80 9.14 -2 .3 4
( -3 5 .5 3 ) (+ 3 1 .5 0 ) ( -2 5 .6 0 )

0.32 0.73 -0 .4 1
(— 56.16)

3.40 2.19 +1.21
(+ 3 5 .5 9 )

2.13 2.93 -0 .8 0
(-2 7 .3 0 )

1.06 1.78 — 0.72
(_ 4 0 .4 5 )

7.51 5.33 + 2 .1 8
(+ 2 9 .0 3 )

5.60 7.10 -1 .4 8
(-2 0 ,8 5 )

ThB Observed values are s ignificantly different from the calculated at B% probability level. D



Preliminary Studies on the Preservation 

of Rubber>\'ood by Diffusion Treatment
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The rubber tree. Hevea 
brasiliensis (Muell. Arg.) mainly 
cultivated for the production 
o f latex, is also an important 
source o f wood. As a semi- 
hard wood, the utilisation of 
rubber wood for different 
purposes depends primarily on 

jits  durability againstfungal and 
insect attacks. A large number 

•o f beetle borers were reported 
io n  rubber wood (Tissevera 
isinghe. 1970: Y aneia l. 1979 
:Norhara, 1981 and Gnanaharan 
1983). The most common 
among the fungi found 
associated in the deterioration 
o f rubberwood 
are the blue stain fungus 
Boir vodi ptodia theobromae 
Pat.’ and the associated 
moulds 4.<perg»V/Ms spp. and 
PenicilUum spp, (A li et at:
1980). Thebrown rot fungus. 
Coniophora puteami and the 
white ro i fungus Pohsuctus 
versicolor were found to cause 
the degradation when rubber 
wood is exposed to those 
fungi (A li, 1977). Other natural 
invaders of rubber wood in 
the field include Ganodenna 
upplmatum. UnzHes Palisotii. 
Pofia spp: Uchizophyltm 
emmmne. Ttametes conagala 
(Hong, 1982).

A t Rubber Rasesrch 
Institute o f India. Kottayam a 
number of wood destroying 
nsects have been coH^tefl 

Irom  rubber wooil and

) identified. These are; Sino.xylon 
; conigerum Gerstaecker Family:
■ Bostrychidae {Z)Heferobostychus 
aequalis (Waterhouse) Family:

; Bostrychidae (3) Dinoderus 
\bifoveolatus (Wollaston) Family: 
j Bostrychidae (4) Mynihea 
\rugicollis (Walker) Family:
I Lyctidae (5) Xyleborus 
perforans (Wollaston) Family: 
Scolytidae (6) Platypus 

^solidus Walker Family; 
Tlatypodidae {7 )Carpophi!us 
\{Eidocokslus) plagialipe/uiis 
i(Motschulsky) Family; 
Nitidulidae (8) Eiaops sp. 

.Family: Rhizophagidae (9) 
[Cpfpiolfstus sp. Family; 
iRhizophagidae (10) 
yasciculatus (Degeer) Family : 

‘,nthribidae.|Ani

The fungi isolated were,
Bolrtvdiplodia theobromae
(sap stain) fwM/-fu/K 
spp: Trichnderma spp: and 
the moulds Aspersilhs spp 
and Penicilliuin spp.

Th0 natural durability of 
iublier wood against fungal 
Sand insact attack can ba 
Enhanced only by improving 
Itha quality by cltomical 
La tm ent. Different methods 
tiava been developed to 
S v a t l t i s  goal. The most 
iuccessful among Iheni are 
he chemical impregnation 

under vacuum and pressure.

)The diffusion method by 
dipping the wood in a 
■preservative chemical and 
•allowing the diffusion to take 
iptace for a long period of 
•4 to 8 weeks is moderately 
successful. An important 
limiting factor while ueating 
the rubber wood by the 
diffusion method is the 
•development of fungi during 
the diffusion storage period. 
The present study is conducted 
to  select a suitable and 
icheaper substitute to N aPCP 
■which is the most widely 
-used preservative for the 
control of fungi developirig 
during the diffusion storage 
iperiod and to screen other 
•water soluble insecticides and 
fungicides for the control of 
pnsect borers and fungi that 
attack during the storage 
^e/iod.

M ateria ls and M ethods:
! The rubber wood was sawn 
io  planks of required sizes 
viz: (1) 30 cm. x  4 cm, x  
2.5 cm. and (2) 30 cm x  
j4 cm X 5 cm as early as the 
trees are felled and 
immediately used for diffusion 
treatment. There were 15 
treatments in total including 
the untreated planks which 
remained as the control.
The treatnients include both 
fungicides and insecticides 
Stone or in comblnatfon as 
furnished in ta b le t.
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Preservatives used

T 1 NaPCP 0.5%
T 2 Borax 7.5%
T 3 Boric Acid 5.0% -f Borax 7.5%
T 4 Boric Ac id  5.0% + Borax 7.5;% j-NaPCP 0.5% 
T 5 Boric Acid 5.9% +Borax 7.5% +  NaPCP 0.5% ^ 

Phosphamidon 0.2% -fTridem orph 0,5%
T 6 Monocrotophos 0.2% +Trid8morph 0.5%
T 7 Phosphamidon 0.2%4 Tridemorph 0.5%
T S  Dimethoate 0.2%+TriderTiorph 0.5%
T 9 Monocrotophos 0.2%+O xycarbooxin 0.4% 
T10 Phosphamidon 0.2% +0xycarboxin  0.4%
T i l  D im ethoa te0 ,2% +0xyca fbox in  O^^e 
T12  Copper Sulphate 10%
T13 Copper Sulphate 10% +Borax 7.5%
T14 W ater treatment 
T15 Untreated

The d iffus ion  treatment vi/as 
carried o u t as per the method 
fo llo w e d  byTisseverasinghe
(1969) and as per the methods 
given vide; KFRl inform ation 
Bull 7 :1 -4 .

A  p lastic trough of 60 litre 
capacity having a surface area 
o f 60 cm conta in ing 30 litres 
o f the preservative was used 
fo r d ipp ing the planks. In each 
size, 15 planks were treated 
in three replications. The 
planks having 2,50 cm thickness 
were taken o u t after 40

minutes and the planks having 
5 cm. thickness were taken 
o u t after 160 minutes. The 
planks were then wrapped in 
polythene sheets. The diffusion 
storage period was 4  weeks 
and 8 weeks respectively 
fo r planks o f 2 .50 cm and 
5cm . thickness respectively. 
A fte r d iffusion storage for 
the specific period, the planks 
were taken out for observations 
o f fungal attack and they 
were kept fo r air drying under 
shade in a s lanting position 
and stored. During storage

period the planks were again 
air dried under shade every
15 days until the planks 
were completely dried. 
Observations were again 
recorded on fungal and 
insect borer attack after two 
months o f storage.

The fungal attack and insect 
attack was assessed as per 
the fo llow ing  ratings. In the 
case o f insect boreres, the 
ratings was different for the 
three insects. The percentage 
attack was calculated as per 
the formula.

Sum of all disease ratings 
^  °  “  No. o f observations x  Max. grade

(H orsfa ll and Heuberger 1942) Table 2. a & 2 .b .  

T a b l .2 ( a )  Disease .atings tor fungi

X  100

0 No attack
1 S light grow th, 1 >0 10% of the area o f the plank attacked
2 Medium  grow th, 11 to  25% of the area of the plank attacked
3 M edium  g row th , 26 to  60% o f the area o f the plank attacked
4 Hevy g row th, 51 to  76 ’ . o f the area o f the plank attacked
5 Heavy grow th, completely covering the p l a n k s . ____________



Table 2 (b)

PRELIMINARY STUDIES ON THE PRESERVATION... 

Ratings for Insect aitack

Xyleborus Sinoxylon /{eleroboilrychus
perforans conigerum aequalis

0 No attack No attack No attack
1 Upto 4 pinholes Upto 2 boreholes Upto 1 borehole
2 Upto 12 pinholes Upto 6 boreholas Upto 3 boreholes
3 Upto 40 pinholes Upto 10 porehotes Upto 5 boreholes
4 Upto 80 pinholes Upio 20 boreholes Upto 10 boreholes
5 Above 80 pinholes Above 20 boreholes Above 10 boreholes

Treatments

2.5cm

sapsiain and Fusariunt was 
generally high and the surface 
mould low or absent, When 
oxycarboxin was used 
sapstainand Fusarium 
development was low in 
planks of both sizes, but 
fairgrowth of Fusartum sp- 
was noticed in planks of 5 cm 
thickness. In planks which 
were free from sap stain and 
Fusarium considerable growth 
of Aspergillus spp or 
Tfkhoderma spp was noticed.

Tab le 3 (a )  F un ga l developm en, during d iftuston sto.age (Percent inlens.ty)

T tich od em a Penicillium

sp. ______i? :____
2 .^ m  6.0cm 2.5cm 5.0cm

R esults

During the diffusion storage 
period in treatments w ith Na 
PCP alone or in combination 
w ith  insecticides there was 
complete control of all the 
common fungi 'j'\z,Botryodiplodia 
ilieobromae Fusariu/n spp, 
Aspergillus spp, Trichodermaspp 
and pfn icillium  spp. A ll the 
planks were praclically free 
from fungus. In tridemorph 
treated planks the growth of

In copper suiphate treatment 
both stain development and 
Fusarium development were 
very high. Mould growth was 
comparatively low. In water 
dipped treatment Fusarium 
was veiy high while stain 
was absent. In untreated 
control both stain and 
Fusarium was low, but 
Aspergillus was predominant. 
Insecticides alone do not have 
any effect on control of fungi 
(Table 3 a.)

Boiryodiplodia 
theobromae 

5.0cm

ergillusFusarium
sp _  -

2.5 cm 5.0cm 2.5 cm 5.0cm

T 1 00.00 00,00 00.00

T 2 as.70 48.10 43,50

T 3 100.00 86.20 00.00

T 4 00.00 00.00 00.00

T 5 00,00 00.00 00.00

T 6 26.50 65. SO 00.00

T 7 6.70 20.00 60.50

T e 
T 9

13.50
00.00

80,00
26.60

86.50
00.00

T 10 13.30 00.00 33.30

T 11 6.70 13.30 33.80

T 12 85.60 86.70 33 30

T 13 93.50 95.00 00-00

T 14 00.00 00.00 85.60

T 15 CO.00 00.00 6.70

00.00
73.60
55.60 

00.00 
00.00 
63.00
74.50

77.80

53.80 

55 70

55.60
54.50

93.80

00 .00
26.50 
00.00 
00.00 
00.00 
00.00 
00.00 
33.30
53.50 
00 .00

k.OO

00.00 
00.00 
00.00 
00.00 
00.00 
00.00 
00 00 
00 00 
00,00 
00 .00 
00.00

00.00 00.00 
24 60 00.00 

00.00 00.00 
45.50 75.30

00.00 

00 .0 0  
00 .0 0  
00.00 
00.00 
00.00 
OO 00 
Oj .OO
00 OO 
00.00 
0 0 .0 0  
10.00
0 1  00  
00 .0 0  
00.00

00 .0 0
00.00

00.0 0
00.00

00.00 00.00 
0 0 .0 0  00 .0 0

00 00 
00.00 
00 00 
00.00 
55.70 

60 50 
25.00 
20.50 

00.00 
00.00 
00.00

00 00 
00.00 
00.00 

00 00 
00 00 
00 .00 
00.00 
00.00 

00.00 
CO.00 
00.00

00,00 
00 00 
00 00 
66 60 
44.40 
00.00 
00,00 
00.00 
00.00 
00.00 
00 .00 
00 .00 
00 .00 
00 00 
CO.00



After tw o  m onths o f storage 
subsequent to  d iffusion 
treatment. Na PCP treated 
planks s till remained free from 
sap stain attack. But 
considerable attack of 
AspergiUus spp. was noticed 
in planks o fB c m  thickness. 
W ith  tridemorph, sap stain 
attack was lo w  In general but 
on planks o f 5 cm thickness 
the attack was h igh and the 
planks were almost free from 
AspergiUus spp. Oxycarboxin

had better contro l o f sapstain 
than tridemorph, but the 
intensity o f Asperdillus was 
found to  be increasing under 
storage. Copper Sulphate 
has no effect on sapstain. the 
fungus almost covering the 
planks as a th ick cover.
In water dipped planks the 
sap stain was low in the 
beginning in 5 cm planks, but 
intensity was high later on. 
In untreated control both stain 
and Fusorium was low and

attack o f Aspergilluswashigh. 
Triclioderma was found to b» 
not at a il a serious problem.
In all the treatments the 
growth was almost absent or 
very low.

Develeopment of Penicitlum 
was found to be more in Na 
PCP treated planks and 
oxycarboxin treated planks as 
compared to other treatments 
(Table 3 b)

Table 3 (b ) Fungal development after 2 months of storage subseguent to d iffusion treatments
(Percent intensity)

Treatments Botryodiplodia Fusartum 
theobromae sp.

Aspergillus
sp.

Trichoderma Penicillium
sp.

2.5cm 5.0cm 2.5cm 5,0cm 2.5cm 5.0cm 2,5cm 5.0cm 2.5cm

T I  
T 2 
T 3 
T 4 
T 5 
T 6 
T 7 
T 8 
T 9 
T 10 

T 11 
T 12 
T 13 
T 14 
T 15

00.00
77.80
93.30 
00.00

6.70
26.70
6.70 

20.00 
00.00
33.30
68.70 
88 90
93.30
6.70 

00.00

8.30
69.f!0
88.40
6.70

13.30
88.30 
20.00 
80.00
33.30
43.10

11.10 
93.80 
95.00 
04.50 
00.00

00.00  
00.00 
00.00 
00.00 
00 00 
63.20 
66.70
85.00 
11.10
33.30
33.30 
8.30

00.00
40.00
20.00

8.30
55.70 
55.50 
00.00  
00.00 

66 70 
73.60
77.80
as.00
55.70 
44 40 
25.00
93.80 
00.00 
00.00

8.30 
00.00 
00.qO 
6.70

44.40 
00.00
40.00 
55 60 
00.00 
00.00
69.40
25.00 
13.30
80.00

33.30
73.60 
44 40
33.30 
00 00 
00.00 
00 00
09.00
40.00
59.30 
66.70 
00 00 
00.00
86.60 

100.00

58.30
56.70
33.30
13.30 
00.00 

20 00
53.30
36.70 
11.10
44.30 
00,00 

58 30
16.70 
00.00 
00.00

00.00
13.30
55.60 
20.00
40.00
20.00
13.30
13.30
33.30
59.30
33.30
26.60 
00,00
33.30 
00.00

16.70 
00.00 
00.00 
00,00 
00.00 
00.00 
46 70
6.70 

00.00 

11.10 
00.00 
00.00 
00.00
6.70 

00.00

00.00
90.00
62.00
53.30 
00.00 

30,00 
00.00 
66.70
33.30 
00.00 
00.00 
00.00 
00.00 

00  00

Preliminary observation 
on insect borer attack during 
the storage period after 
d iffusion treatment showed 
S ia t three insect boreresviz; 
Yvleb'irus Perfoarns]
Sinoxyton comgfrum and 
Heterobostryclws fq u a lis  
predominated after tw o

months. These ihree insect 
borers, X  Per/orans (Size: 2mm 
length and 0.5 mm, w id th) S 
conigerum (size: 4  mni. length 
and 2 mm, w id th ) and // ,  
aequolis (size: 10 mm. length 
and 4. mm, w id th) made holes
0.5 mm. 2 mm, and 4 mm, 
dlametres respectivy.

Borer attack was totally 
i absent on planks treated w ith 
; borax; m onocrotophos+
' oxycarboxin; phosphamidon 1 
i oxycarboxin; Copper sulphate 
I -1 borax: and copper sulphate 

rTable 4).



COPER-CHaOME-AfiSENIC inEATEO...

Table 4 Attack of diffeiem insect borers after 2 months of storage subsequent to 
___________ drffusion tieatrmmt (Percent intmsitv)

Treatments Xyleborus
perforans

2.5cm

Smyxylon 
conigerum

50cm 2.5cm

Heterobostfychus
aequelis

5.0 cm 2.5 cm 5,0 cm

T 1 16.67 00.00 8.33 00 00 16.67 00.00
T 2 00.00 00.00 0 00 00.00 00.00 00 00
T 3 16.67 00.00 0.00 00.00 00.00 00.00
T 4 00.00 30,00 0 00 00-00 00.00 10,00
T 5 00.00 00.90 0 00 00.00 00.00 6.67
T 6 00.00 33.33 0 00 00.00 00.00 00,0 «

T r 00.00 53.33 0.00 13 33 00.00 13.33

T 8 00.00 20.00 0.00 00.00 00.00 00.00

T 9 00.00 00 00 0,00 00.00 00.00 00.00

T 10 00.00 00-00 0.00 00.00 00.00 00,0#

T 11 00.00 32.23 0.0. 00.00 00.00 00.00

T 13 00.eo 00.00 0.00 00.00 00.00 00.00

T 13 00.00 00 00 0.00 00.00 00.00 00.00

T 14 00.00 6 67 0 00 00.00 00.00 00.00

T  15 00 00 62.67 0.00 26.67 6.67 52.00

Borer attack was 
considerably low in treatments 
viz; boric acid+borax+N a 
PCP; boric acid+borax; 
boric acid+borax+N a PCP+ 
phosphamidon-f tridemorpn: 
monocrotophos+ tridemorph; 
dimethoate+tridamorph;
dimethoate-i-oxscarbox m etc.

Attack of the  three borers 
was observed but iess on 
planks treated w iih  Na PCH 
and phosphamidon | tridemorpn

Maximum attack was found 
on  the untreated planks, A 
Per/ooMs 62.20% S 
26,67% and H.aequalis'al -.
But the attack was absent on 

I the water dipped planks kep 
under cover except on a tbw 

i 5 cm thick planks on '^^ich 
] 6.67% attack of A' perforansVJ^^
• noticed.

I D iscuss ion
; S o d iu m  pantachlorophenate
1 (Na PCP) is the widely

accepted preservative for the 
control of fungi on wood 
especially sap stain 
(Tisseverasinghe 1959; 1970) 
Na PCP is well miscible with 
insecticides and can be used 
for protection against insect 
pests also. However, this 
fungicide is found to t>e toxic 
to human beings {Dickon,
1980). So a constant search 
for equally effective but 
cheaper alternative which ts 
free from mammalian toxicity 
is made. A large number ot 
preservatives have been 
screened but so far no 
alternative could be spotted out 
fA l ifM /.  1980; Plackett 1982). 
ncorporation of 10% boric acid 

equivalent (B A E) solution in 
nTpC P  (0-5%) solution was 
reported to give prf®cJ>on 
anainst Sinoxylon anale attack 
on lubber wbod (Gnanaharan, 
1983).

In the present study also 
N POP proved to be the 
Sest antifungal preservative

and in combination with 
insecticides borax, boric acid 
or phosphamidon completely 
checks, insect borer attack. 
Among the other fungicides 
oxycart>oxin is found to be 
good in controlling sap stain 
and Fusarium to some extent 
though not equal to Na PCP, 
In this case also artack of 
.4j^er<7i7/u5 sppand Trichod£rnia 
spp was more.

I Borer attack was 
completely absent when 

! insecticides like
■ phosphamidon or 
: monocrotophos was 
I incorporated with oxycatboxin. 
i Copper sulphate solution also 
1 had complete control of insect 
, borer attack, but had no 
j effect on sapstain and Fusarium. 

In the water dipped planks 
stain and i n ^ t  attack was 
low, because the planks were 
almost covered by Fusarium 
spp. in untreated planks, since 
moisture was low. both stain 
and Fusarium development

A .



were lo w , but ia ter heavy 
attack o f Aspergillus was 
noticed. These planks were 
show ing maximum attack o f 
insects.

C o n c lu s io n

NaP C P  s till remains to  be 
the  best preservative and in 
com bination w ith  insecticides, 
borax and boric acid controls 
funga! and insect borer attack. 
Oxycarboxin shows promise 
in contro lling  fung i next to 
Na PCP and incorporation o f 
insecticide v iz; monocrotophos 
and phosphamidon is 
effective against insect borer. 
Copper sulphate solution 
w as also found  to  be 
effective against insect borer 
attack fo r tw o  months. Further 
observations are required 
fo r confirm ing the ir 
effectiveness in the long-term.

R e fe re n c e s

AM, S. (1977) Determination 
o f tox ic  lim it and durab ility  
against fung i of 
preservatives in poplar, 
beech and rubber wood. 
Thesis subm itted to  the 
S tate University o f Ghent 
fo r the partial fu lfilm e n t of 
the degree o f Master o f 
A gricu ltu ra l development.

A ii,S .; Tan, A. G. and Stevens 
M . (1 9 80 ). Some studies 
on  funga l deterioration o f 
rubber w ood (Hevea 
brasiliensis International 
Research Group on wood

preservation. Document No. 
lRG /W P/2140.6 pp.

Butcher, J .A  (1980)
Commercial anti sapstain 
chemicals in New Zealand. 
International Research Group 
on wood preservation. 
Docuent No. I. R .G ./W P/ 
3142.11 pp.-

Dickson. D. (1980) PCP 
dioxins found to  pose 
health risks. Nature 283:418, ;

Gnanaharan, R.; George 
Mathew, and Oamodaran, 

T.K. (1983) protection of 
Rubber wood against the '
insect borer Sinoxylon 
anale Les (Coleoptera; 
Bostrychidae) J . Ind Acad.  ̂
Wood S c i.1 4 (1 ) 9 -11. |

i
Hong, L .T . (1982) The decay 

o f tropical hard woods II. 
Mass loss and degradation 
o f cell w a ll components 
o f Hevea brasiliensis caused | 
byGanoderma applanatum, ; 
Poria sp; Schizophyllum 
commune and Trametes 
corrugata Malay For 45 
(1 ) 124-126.

Horsfall, J i Gand Heuberger, 
J .W  (1942) Measuring the 
magnitude o f a defoliation 
disease o f tomato. 
Phytopathology 32: 226-232. 
Kerala Forest Research 
Institute presen/ative 
treatment o f Rubber wood 
(K F R  I information Bull. 
7.1-4)

M ilano, S. (1981) Effectiveness ;
o f some microbiocides ;
aginst the development of »
moulds and sapstain in '
Pimis e llio ttii. International 
Research Group on wood ;
preservation. Docuwent No. i
IRGIWPI3169. 11 pp. ;|

j
Norhara, H. (1981) A .

preliminary assessment 
of the relative susceptibility 
o fiub be r wood to  beetle 
infestation Malav. For. A4 I
(4) 482-487

Plackett, D. V. (1981) Field 
evaluation o f a Iternative 
anti-sap stain chemicalsr 
International Research Group 
on wood preservation. 
DocemuniNo. IRG/WP/C198 
10 pp.

Tan, A. G.; Mohad A li bin 
sujan, Chong, K, F. and Tam, 
M. K. (1979) Bio-deterioration 
o f rubber wood and control 
measures. Plrs. Bull. Rubb. 
Res. Inst, Malaysia No.
160: 106-117.

Tissevera singhe, A. E. K.
(1969) Preservative treatment 
of rubber (Hevea brasiliensis) 
wood by the boron 
d iffusion process. Ceylon 
For, 9 (1 and 2) : 77-83.

Tisseverasinghe, A. E. K.
(1970). The u tilisation of 
Rubber Wood (H.brasiliensis) 
Ceylon For. 9 (3 and 4) : 
87 -94 .

Rubber septa fo r weevil control
The Scientists o f the Regional Research Laporatary and the Central Tuber 
Crops Research Institu te  have developed a rubber septa to be used in the 
-se x  pheremone tra p " that is  laid fo r the effective control of sweet potato weevil.
The rCbber septa, developed indigenously, is claimed to be qualitatively superior and far e:
costly than the ones available now. The research worl( by the scientrsts was based on
the find ings o f an American Scientist, Dr, Robert Heath, in 1986.
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A b s tra c t

A feeler trial was conducted 
to find out whether rubber 
wood and its sawdust could 
be used for growing mushroom 
and production of spawn.
The results indicated the 
possibilities of growmg 
mushroom on rubber wood.
The need for perfecting the 
technique and selecting a 
suitable mushroom is 
emphasised in the paper.

In tro d u c tio n

Increasing population in 
India is creating an alarming 
situation in the food front. 
M alnutrition in terms of 
Protein" deficiency is becoming 

a major problem. Exploiting 
non-traditiona l food sources 
can make a substantial 
contribution to meet the serious 
food and malnutritional 
deficit. Mushrooms are rich m 
proteins, vitamins, ammo 
acids and minerals.
Mushrooms also have many 
medicinal properties and 
recommended in cases of 
anaemic condilion, diabetes, 
hypertension and maliga^iaf'* 
turner growth. In these 
circumstances, popularising 
mushroom as part and parcel 
of every day food is of 
importance especially foj 
vegetarians. Therefore tne 
production of mushrooms from 
domestic, agricultural and

industrial wastes and 
other ligno-cellulosic materials 
has assumed importance 
(Birch eta l., 1976: Pettipher, 
1988 and Lavie 1988). In 
countries like Japan, China 
and Korea varieties of 
mushrooms are grown using 
soft wood, hard wood and 
saw dust. Some of the 
important mushrooms 
cultivated on wood are (1)
( /)  Flamrmlina relupties 
(.’ ) Kuchneromyces muiabilis 
(? Lenlinus edodes.
[4) PhoHota nmnieko
(5 ) Plfurotus os^treatu^.
((,) Auricularia spp
(7) Tremella fusifomi'-
Som e other mushrooms are
qrown on partially decomposed 
wood and wood products
(Ctiang and Hayes '^78) 
Rubber wood being a light 

1 hard wood may meet the 
“ qgirement of hgno-cellulosrc 
material for mushroom

■ production. It is available
' reqularlv ’n plenty. The
■ awilability of rubber wood in 

our country is " “ ' " " “ " " Iaround 1-2 million cubic 
™ tte out of which the rubber 

waste is 0 18 million

S - S “o » b e r

B 5 a r : r : ? - o d
saw dust for spawn

production, a preliminary studv 
was carried out and the 
results are presented in this 
report.

Materials and Methods: 
G row ing m ushroom on 

rubber logs

Rubber wood logs of 6 to 
8 cm diameter and 25 cm 
length were split 
longitudinally into four equal 
pieces, soaked overnight in

■ water and sterilized using 
autoclave for 2 hrs. After 
cooling they were aseptically 
charged with 150 gms of 
spawn made from chotam 
grains. Three species of 
oyster mushroom viz I h ’uroius ;  
saior-eaiu: P. ciinnopilcalus 
p fhridu were used. Four logs 
of rubber wood v^ere used for 
each species of mushroom.
The inoculated wood logs 
were tied firmly and c ^ r e d  
or  ̂ all the sides with 100 
qauge transpaiant polythene 
sheet and kept in dark at room 
temperatuie 26-^2 ‘c for

spawn running. Spawn 
runnmg was continued till 
white encrustations were 
noticed which is an indication 
of conipletion of spawn 
running. The pol^hene
coverinq of such logs was 
removed. W atering was done 
tw ice  daily from 24 hrs o f 
open ing, The growth of



m.D3lium , spawn running time 
and mushroom davelopnient 
were recorded.

Spawn production using 
saw  dust

Rubber w ood saw-dust 
was soaked in water for 24 
hrs. W et saw dust was 
squeezed and dried under 
shade to  about 70 > moisture 
level. Calcium carbonate w.is 
m ixed w ith  semi dried saw 
dust at 5 '- level and half filled  
in saline drip  bottles and 
steHlized in autoclave for 2 hrs. 
A fte r coo ling  they were 
inoculated w ith  10 grams of 
mother spawn of three species 
o f mushroom separately. The 
g row th was observed upto 
10 days and reccded .

Results and Discussion

A il the three species o f 
mushroom started grow ing 
on w ood  logs from the third 
dav o f inoculation and the 
g row th was confined to  the 
sp lit surface o f the wood only. 
W hite  encrustations appeared 
after 10. 12 and 15 day. ;̂ in 
P .flo rid a  F. dlrinopileatus 
and P. .ya/or-ca/M respectively. 
Two logs in each o f p . 
c irrinop ilea iu i and p. sajor-caju 
and one log in p .f lo r id a  
g o t contam inated by 
Trkhoderma sp. Small 
mushroom buttons developed 
on the remaining logs on 4th 
day. A ll the buttons on the 
logs o\ p. sajor-cajuand p̂ . 
cUrinopikaUts and over 90% 
buttons in P. flo rida  dried on 
5th day. Only 5 small 
mushrooms developed in/>. 
florida. A ll the mushrooms 
showed typical colour and 
shape.

The mycelia o f a ll the three 
fung i grew on saw dust.
But it ceased to g row  at about 
3 /4  o f the depth. The mycelial 
mass is also less when

I compared to grain spawn. The 
I g row th o f the mycelia of 
t oyster mushroom at split 

surfaces o f the rubber wood 
! indicates that it  is capable of 
j supporting wood decaying 
! fung i like pU-urotus sp.

Failure o f mushroom mycelium 
i to  grow  on the entire surface 
j o f wood log m ight be due.to 
! lack o f drying before sampling 

or the compactness o f the wood. 
Augmented percentage of 
contamination can be attributed 
to readily available nutrients 
on wood surface which could 
be overcome by selecting 
completely dried wethered 
wood or by carrying out 
pre-fermentation by various 
methods as done for other 
types of mushrooms (Chang 
and Hayes 1978). Mushroom 
form ation and opening 
depends on temperature, 
moisture and carbondtoxide 
concentrdtion in the 
substrate on which they 
develop (Zadrazil 1975). 
L imited number o f 
mushroom that developed in 
the logs indicate that the 
conditions in the logs are not 
favourable and modification 
o f the method is lequired. 
Arvind Krishna (1978) 
reported a new method of 
producing oyster mushroom 
on wood logs Is w orth  trying. 
The drill hole method adopted 
fo r grow ing Lerttinun edodes 
(Cam pbelland Slee 1936) 
needs testing. This study 
indicates that various species 
of oyster mushroom differ 
w ith  regard to the formation 
o f mushroom on rubber wood. 
Besides the three species 
tested a number o f other 
species are also available 
which on testing may prove 
better, p. Dsfrefttus is a 
species mainly grown on 
stumps, togs and saw dust in 
Japan (Sang and Hayes 1978) 
and might be more suitable 
for rubber w ood. The failure of 
the saw dust to  support the 
mycelial growth o f three

species of mushroom may be I
due 10 non-ava ilab ility  o f i
readily availiable sugarand i
proteins as found in grains |
and nseds addition o f other 
ingredients like grains. The t

; present study shows an {
; indication o f growing 
; mushroom on rubber wood, 
i However a detailed 

investigation on the technique 
 ̂ o f mushroom cultivation and
■ selecting most suitable species 
[ o f mushroom are to be carried 
: out before arriving at a
I conclusion. A t this stage we 
I can say that rubber wood i.
’ does not inhib it mushroom !
; growth. In addition to getting
■ mushroom, we may get good \
i organic manure by using

spent solid wastes of 
J mushroom cultivation on 
j wood and saw dust.
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USE OF RUBBER WOOD FOR THE 

M ANUFACTURE OF SAFETY M ATCHES
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In tro d u c tio n

The most important raw 
material for the manufacture 
o f safety matches is wood, 
although substitutes lil<e 
paper and bamboo have 
been introduced occasionally. 
As many as seventy Indian 
species of wood have been 
indentified as law material for 
the match industry. However, 
the Bureau of Indian 
Standards have included 
only 29 species in IS:1140 
(Specification for logs and 
matches). But commercially 
only about ten species are 
favoured and are widely used. 
These species together are 
able to  meet only a part of 
the total demand for wood 
by the match industry.
The gap between demand 
and availability of wooo 
for matches is likely to get 
widened as the production 
o f matches is to increase 
from the present figure of over 
20 b illion boxes to about 
40 billion boxes by the turn 
o f the century. The perenial 
shoriage of wood, has 
prompted Maheswaran i to 
suggest use o f  rubber wood 
for the manufacture of 
matches. A l ih o u g h  it is not 
widely accepted, it is a taci 
that considerable quantities 
of this wood are presently 
being used by match 
manufacturers in the smail 
scale sector.

Q ua lity  requirem ent o f 

w o o d  fo r m atch industry

Aspen wood (Populus 
tremala) was the most 
popular wood used in the 
early match industry.
The creamy white colour 
of this wood has since then 
been accepted as an important 
requirement. In addition to 
colour, the wood must be 
easily peelable giving smooth 
veneers for the tx>xes. The wood 
must be easily choppable 
and contain straight grains 
for the splints. The wood 
ftiust readily absorb wax to 
enable the splint take up 
flame properly. The head 
composition must be held 
strongly at ihetipo fthe  
match stick. The splints 
should be strong enough _ 
for handling in the machines 
and other mechanical 
handling devices used in the 
small scale sector for waxing 
and head fix ng.

P ro b le m s  w ith  ru b b e r w o o d

Various problems have 
been reported regardmg 
the use of rubber wood for 
the match industry. The most 
important among them are •

1. warping of splints during 
storage.

2. lower wax pick-up

3. discotoufation during 
storage and

4. lower adhesion of head 
composition

The presence of 
considerable quantities of 
tension wood is responsible 
for the longitudinal shrinkage 
and consequent warping.
Only through possible 
mechanical innovations and 
controlled drying techniques, 
it may be possible to 
minimise the problem of 
warping. Itis  alsowidely 
believed that some of the 
problems like lower wax 
pick-up and resistance to 
burn etc. are due to the 
presence of latex in rubber 
wood. However it is to be 
pointed out here that these 
are arising from prejudice 
and wrong notions about 
rubber wood. In fact only 
that portion of the 
rubber wood, which is 
close the bark, contains 
some rubber. The bulk of the 
wood remains largely free 
from rubber. Moreover, if at 
all the wood contains some 
rubber, it is not all likely 
to resist burning, rubber 
itself being more inflammable 
then cellulose and lignin.

A t te m p ts  fo r  im p ro v e m e n t |

In the present work an =
attempt was made to improve



the  w ax p ick-up and colour 
o f  sp lin ts made from rubber 
w ood . Wax is generally 
used as a flame transfer 
agent in matches. In the 
absence o f a flame transfer 
agent, on ignition , a 
match w ill burn only until 
the head com position has 
been fu lly  consumed, and 
then the flam e goes out.
The reason fo r this is that . 
the  head does not supply 
su ffic ien t heat to  kindle the 
w ood  fibres. However, when 
a readily Inflamm able 
material like w ax is applied 
to  the sp lin t, the heat from 
the burning head composition 
w il l be su fficient to

vapourisa and ignite it and 
as burning continues, 
additional heat is developed 
to ignite the sp lin t. Therefore, 
the pick-up o f wax by the 
splints is o f great significance 
in deciding the qua lity of 
matches.

Different chemical 
treatments were tried to 
improve colour and wax 
p ick 'up. The colour o f the ;
splints was assessed visually 
and its wax p ick-up 1
gravimetrically. The results *
as given in Table-1 indicate 
tha t wax p ick-up o f the 
sp lin ts  is improved by 
treatment w ith  bleaching 
powder.

Table-1

Wax P ick-up o f Treated Rubber Wood Splints

bleaching powder was 
sufficient to  Improve colour 
and wax pick-up.

Further trials, especially 
on commercial scale, are 
required to confirm these 
results and to work out 
economics.
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in tro d u c tio n  
When the equilibrium state 

of a tree is changed in nature 
it begins to produce a 
specific tissue, referred to 
as reaction wood, in the 
branches and the trunk by 
which the tree tries to restore 
the displaced position (Sinnot 
1952; Sjostrom. 1981). 
Reaction wood is usually 
formed on the upper side of 
inclined or crooked trunks 
and branches of angiosperms 
and on lower side of 
gymnosperms. designated 
as tension wood and 
compression wood respectively 
(Wardiop, 1964; Westing 

; 1968; Scurfield. 1973).
■ However, the formation of 

tension wood has also been 
leported on the lower side of 
inclined stems and branches 
(Wardrop 1964: Kucera and 
Phllipson. 1977) as wetl as m 
upright trunks and branches 
(Kaeiser, 1955: Wardrop 1956 

\ 1964; Hughes, 1 9 6 5 ; Scurfield 
. 1973; Fahn. 1982; Patel etal: 
f 1984). Occurrence of 
\ tension wood has also been 
i reported in underground and 

areal roots and buttresses 
(Patel. 1964; Zimmermann ei 
al.. 1968; Fisher, 1982).
The degree of modification ot 
wood anatomy involved m 
tension wood is extremely 
variable between different

species as well as within 
indivduat plants (Cote and 
Day, 1965) and itsformation 
is more prevalent in those 
families where the wood is 
less specialised (Necesany, 
1958: Hoster and Leise, 1966) 
Natural defects o f wood 
like abnormalities are brought 
about by grovrth irregularities 
and environmental 
conditions and hence 
tension wood formation in 
broad leaved trees is one of

■ such serious defects (Tsoumis, 
1968; lsenberg.1963):

Formation of tension wood 
is a common phenomenon 
in the rubber tree, Hevea 

. hrasUiensis. and detailed 
i information on its structure, 

properiies and practical 
implications is still obscure. 
The present paper is a 
compilation of available 
informations on various

• aspects of tension wood in 
broad-leaved Bees and also 
tries to  analyse the status o f
tension w o o d  in H .w a-

Facto is a ffe c ting  tension 
w o o d  form ation

Tension w ood  formation in 
stpms and branches o f
hardw oods is considered as a

developmental re s^ n s e  
i which maintains the

1 reoriented or bent axis in its
• new position (Casperson 1960,
< 1961). it has anactive 
! part in normal architectural i
j development of a tree \
' (Fisher and Stevenson

1981). Extensive work has ;
been done to prove that 
mechanical stress response 

! is the actual cause of tension 
wood formation (Metzger,
1908; Munch. 193S;Sinnot, 
1952;Scurfield and wardrop, 
1962; Reich andChing" 1970). 
Jaccard (1919, 1938).Onaka 
(1949), Hartmann (1949) 
and Robards (1965,1966) 
maintained that gravitational 
response of the 
tree is the major cause 
of tension wood formation. 
Boyd (1977) suggested that 
an initial internal stram may 

j be the active inductive 
I mechanism operative m 
1 tension wood formation, 
i Tomlinson (1978) and Fisher 
j and Stevenson (1981) opir>ed 
i that the angle of mctinatfon ot 

stems and branches is the 
prime cause of tension 
wood formation.
The uneven distribution of 
auxin or an upset in the auxin 
balance in stems and branches 
while leaning have also 
been assumed as the causative 
factor of tension wcod 
formation (Necesany, 1958, 
Cronshawand Morey, 1965,



• Leach and Wareing, 1967;
1 Robnett and Morey, 1973;
• K ennedyand Farrar (1965).
i Moreyo and Crenshaw (1968) 

and Reghu (1983) studied 
the possib ility  o f artific ia l 
induction  and inh ib ition  of 
tension w ood  in various 

‘ hardwoods and concluded 
I tha t exogeneous application 
j o f indo l-3-ac6 tic  acid ( lA A ) 
j and morphactin inhibits 
I tension w ood formation 

whereas the application of 
2 .3 , 5-
triiodobenzoic acid (TIBA) 
induced its form ation. 
Formation o f
tension w ood has also been 
attributed to  fast grow th. Both 
the am ount o f tension wood 
and the speed of movement 
o f leaning trees towards 
the ir vertical position  were 
reported to  depend on vigour 
o f g row th  (Tsoumis, 1952; 
W esting, 1965). It has also 
been proved tha t a 
d isplacement as small a s 2 ' 
and as short as a period of 
24 hrs or less have produced 
th is  abnormal tissue 
(Casperson, 1960; Kennedy 
and Farrar. 1965; W esting, 
1965). The mechanism of 
tension w ood formation is 
tricky and com plex and cannot 
be linked w ith  a single factor.

P h y s ic a l p ro p e r t ie s

Generally tension wood 
d iffers from normal wood 
in many physical properties. 
The surface o f a freshly sawn 
lumber conta in ing tension 
w ood displays a 'w o o ly ' or 
lustrous appearance whereas 
the  dried and finished 
surface gives a silvery 
appearance being more 
re flective than the adjacent 
normal w ood  (Cote and Day 
1965). The specific gravity o f 
tension w ood is greater than 
tha t o f normal w ood  (Panshin 
and d e Z e e u w , 1970). Jane 
(1956 ) and Arganbright e /a /
(1970) reported tha t the

long itudina l shrinkage of 
tension wood is greater 
than that o f normal hard wood. 
The high moisture content 
in tension wood in green 
sawn condition makes it 
more weaker than normal 
wood (M arra,1942: Ponshin 
and de Zeeuw; 1970).
High tensUe strength and 
occurrence o f slip planes 
and compression failures in 
tension wood fibres create 
serious seasoning defects 
like warp ing, tearing, buckling 
and collapse o f lumber 
(Dadswell, 1958; Patel,
1964; Cote and Day, 1965; 
Trenard and Gueneau 1975) 
Tsoumis (1968) opined that 
the strength o f tension wood 
is higher, comparable or lower 
than normal wood depending 
on the type of loading.
W hile sawing, the saws become 
pinched and overheated 
and the surfaces sawn 
long ittud ina lly  develop 
wooliness or fuzziness which 
in turn seriously affect the 
proper fin ishing o f end 
products (Dadswell and 
Wardrop, 1949; Wardrop 
and Dadswell. 1955).

P u lp ing  p ro p e r t ie s
Tension wood in general 

is a useful raw material for 
pulp and paper industry due 
to  its high cellulose content.
It yields greater amount of 
chemical pulp than normal 
wood. However, the strength 
o f paper produced from pulp 
o f tension w ood is inferior to 
tha t made from normal wood 
pulp (panish and de Zeeuw, 
1970). In chemical pulping, 
however, tension wood 
causes d ifficu lties in cooking 
and beating a lthoughthe 
quantity of pulp  is h igh (Jayme 
and Steinhaustar, 1953). 
Dadswelly andW ardrop (1960) 
reported tha t tension wood 
is less objectionable in 
mechanical pulping because of 
its  lesser lignification which 
makes grinding easier-

A n a to m y

Anatom ically tension wood 
differs from normal wood 
in many respects, most o f the 
differences being mainly 
associated w ith  fibres. Wood 
fibres are structurally 
specialised in tension wood 
and are usually termed as 
gelatinous fibres (G-fibres). 
Some layers of the secondary 
w a ll o f these fibres are 
replaced by unlign ified or 
partially lign ified translucent 
gelatinuous layer. TheG-layer 
is variable in thickness and 
normally replaces the S3 
layer o f the secondary wall- 
Nonetheless, it may also 
replace the S2 layer or get 
incorporated w ith  the S3 
layer (Scurfield and Wardrop. 
1963; Scurfield. 1973).
Hence, three types of 
G-layer form ation is possible 
in tension wood fibres,

1) P ^ S I  + S 2 + S 3  - G o r SG
2) P +  S l-{  S 2 + G o rS G
3) P +  S I+ G o rS G ,

where P is primary wall 
and S I, S2 and S3 are 
secondary walls. Some times 
the G-layer may be partially 
or completely detached from 
the adjacent w all and 
convoluted w ith  undulating 
inner boundaries. Due to 
continued thickening of the 
G-layer, the entire lumen of 
these fibres may get filled . 
Optical, X-ray diffraction and 
electron microscopic studies 
reveal that the m icrofibrils 
are oriented parallel to the 
long axis at around 5 ’ 
(Wardrop and Dadswell.
1955; Robards, 1967; Mia,
1967, 1978; Bentum ct a i.  
1969; Cote, 1977).

Reduction in the number 
and size o f vessels and 
volume occupied by them 
was observed intension wood j 
as compared to those in 
normal wood (Chow 1946;



Onska, 1949; Kaei&er and 
Boyce, 1965;Cotec/ o/.1969).
An increase or decrease of 
fibre length, decrease in the 
amount and size of axial 
parenchyma and variation in 
morphology, distribution 
and dimension of rays etc., 
have also been reported in 
tension wood (H illis era/.,
1962; Hoster, 1972; Kucera 
and Necesany. 1970; Reghu 
W a/., 1982; Jayan Mohan I 
Rao c'f a/, 1982)

C hem ica l p ro pe rtie s

TheG -iayero f tension wood ; 
fibres is composed of highly 
crystalline cellulose 
motcrofibrils, virtually free 
from lignin depostion. The 
cellulose content varies from 
species to  species and may 
range from 40% to 98.5% 
(Norberg and Meier, 1966;
Cote. e ia l.. 1969; Timell. 1969 
W ilson, 1981). Non-cetlulosic 
polysacchasides have also 
been reported in G-layer 
(M ia  1967, 1968).

Occurrence of reduced 
starch reserves, hemicellulose, 
xylose, mannose, pentosan 
(Jayme, 1951; Timeli. 1969; 
Meier, 1962; Chow. 1946; 
Wardrop and Dadswell, 1948; 
Rsghu and Patel, 1984) and 
increase in theam ount of 
cellulose, galactan, phenolics, 
ethylene and ash content 
(Norberand Meier, 1966; 
Furuya et al. 1970; Scurfield, 
1972; Cote 1977; Gustafsson
<>/,j/,.1952;Scurfield,1973Hillis
1977) have been reported in 
tension wood. Scurfield (1972) 
further proved that the 
secondary gelatlnuous layer 
of tension wood fibres 
is histochemically 
heterogeneous. In the 
structural and histochemicai 
studies o f tension wood in 
Azudirachta indka. MwiRifer^ 
indka and polyalthia hn^fona 
Reghu (1983) concluded 
that major fractions of

I photosynlhates required for 
the synthesis Of lignin may 
be diverted to the synthesis 
of cellulose needed for 
G-layer formation.

T e n s io n  w o o d  in H evea 
b ra s iiie n s is .

defined gelatinous fibres and 
the G-layer gets incorporated 
into the S3 layer of gelatinous 
fibres (Vljendra Hao etal. \ 
1983). Hence, the fibre wall 
in the gelatinous fibres of j
He '̂ea is formed of Ji
P S l-rS 2  + S3 (G). The j
G-layer is unlignified and j
usually convoluted. !t also i
shows a tendency to curl and \ 
come out by partial or total i
detachment from the adjacent  ̂
walls towards the cutting 
edge during microtomy. 1

i
The proportion of tension |

wood shows tree to tree 1
variation and it also varies i
due to height positions of the 
tree (Vijendra Hao eial. 1983) i 
and the proportion vary

Tisseverasinghe (1970) 
and Panikkar (1971) reported 
the occurrence of tension 
wood in the rubber tree 
! Hevea brusiliensis) Fisher and 
Stevenson (1981) 
demonstrated 18 architectural 
models in broad-leaved trees 
w ith respect to the orientation 
of tnank and branch axes 
caused by tension wood 
formation and placed Hevea
under Rauh's model of tree _____ ,
architecture. He further pointed I fjorn 15% to65 ’i in the same i
out that orientation of axes 
takes place due to angle of » 
lean with respect to gravity \ 
resulting in to the initiation of ' 
tension wood formation first  ̂
on the lower side of leaned 
axes and its formation is 
correlated with the angle of 
inclination.

As in the case of many 
other hardwood species, 
occurrence of tension wood 
in Hex'ea alsa is associated with 
growth eccentricity. The 
tension wood is usually 
the compact type w'ith 
distinct band like or 
shaped arcs termed as 
'tension arcs'. In certain 
cases tension wood is 
also found formed afo^nd 
the pith
Vijsndra Bao el al. (1983) 
reported a higher amount of 
tension wood in the early 
wood than the late wood 
regions. In fact the growth 
rinqs are indistinct or 
illdefined in but
the formation of tension wood 
in the form of concentric 
rings displays a ring like

Tension wood is characterised 
by the development of well

plank (Sharma and Kukreti,
1981). Studies on clone i
PB 86 indicated that the ‘
proportion of tension wood 
increased from base to top 
of the tree trunk with a 
maximum percentage (36:.) 
at 360 cm height from the 
bud union. The percentage of ; 
tension wood at 210 cm 
height level was found to range ; 
from 29-33% whereas at i 
60 cm the range was only j 
8-11.5% (Reghu et al. 1989), j 
Studies on the dimensional  ̂
variation o f normal and |
tension wood fibres in the 
same clone revealed that at all 
height levels the tension wood 
fibres were shorter and 
broader than normal wood 
fibres and the difference in 
length and width between 
them was significant.

A preliminary investigation 
was made for understanding 
the proportion of tension wood 
in seedling trees and budded 
trees. It was found that the 
area occupied by tension 
wood and their percentage 
were greater in seedling 
trees compared to that of 
the corresponding budded 
trees at all height levels.



P ro b le m s  c a u s e d  b y  

* te n s io n  w o o d  in H e vea

The survey on the technical 
facilities available w ith  and 
the problems contronted 
by various rubber wood 
consum ing units situated 
in Kerala (V iju  Ipe et all 1987) 
revealed tha t tension wood 
creates a variety o f wood 
working problems during 
saw ing, p la in ing , machining 
and fin ish ing  o f end products 
w ith  rubber.

In the  manufacture o f 
packing case, on sawing 
rubber w ood  the gelatinous 
fibres o ften came o u t and 
stuck to  the saw blade 
preventing its free movement. 
On p la in ing  the planks, 
tension w ood  fibres made the 
surface rough and fuzzy. 
Problems caused by tension 
w ood  are very severe in 
the  case o f match industry. 
The veneers peeled from  
tension w ood zones are very 
rough and hence, w h ile  
fo ld in g  the  gelatinous fibres 
p ro ject o u t creating problems 
during paper pasting.
Severe warp ing and tw is tin g  
o f the outer and inner 
veneers w il l prevent free 
movement o f the inner veneer 
o f the match in which 
the sp lin ts are placed. 
D istortion o f splints due 
to  warp ing is another problem 
affecting this industry 
seriously.

In th is  context it  may be 
recalled tha ttens ion  w ood has 
really been a 'w o o dy ' problem 
fo r w ood b io logists and 
perhaps the present knowledge 
about it is  a co llection o f 
fragm entary information which 
needs reinvestigation, 
re thinking and co-ordinated 

‘ review. This is m ainly due to 
the heterogeneous nature of 
the  w ood and w ood elements, 

; w h ich have different 
! o rienta tion, architectufe.

chemical composition and 
physical properties, ft has 
been found that tension wood 
is largely unavoidable in steep 
slopes (Kienholz, 1930).
This natural defect in wood 
may be reduced to  certain 
extent through application of 
s ilvicultura l measures that 
protect trees from  becoming 
displayed from  vertical.
Such measures include proper 
spacing o f plantation, 
establishment o f w ind 

1 barriers and tim ely th inn ing 
to  proper stand for proper 
g row th and development 
O nly a thorough understanding 
o f the various causes, 
effects and practical problems 
could Indicate any solution 
in ultimately m inim ising the 
extent o f loss due to tension 
wood in the final recovery 
o f end products.
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Physical and Mechanical Properties of 
Htma B>MiUieMi6 (Rubber Wood)-A Review

KAMALA B. S. and P. V. KRISHNA RAO 
Institute of Wood Science and Technology, Bangalore.

Introduction
Hevea brasiliensis (rubber 

wood) is one of the important 
timbers among the secondary 
species. It has been raised 
in large scale plantations 
in many parts of the country, 
specially in South India, 
mainly for latex. When 
lapping fo r latex is no longer 
economical i.e. appfoximately 
30 years after planting 
the trees are felled to make 
room for replanting. It ts 
estimated that about 80,000 
cu. m, round wood is 
available presently from 
spent rubber trees annually 
and the availability is likely 
10 increase w ith the inciease 
in the planted area. Among the 
slates, Kerala accounts for 
maxinumi cultivateii area.
India is the 5th largest 
producer o f rubber after 
Malaysia, Indonesia , Thcul-^nd 
and China w ith  a share 
o f only 4.7o of world 
production (Rapa M onograph 

1985'8).

Utilisation of rubber wood
Rubber wood has been 

hitherto used mainly as 
fuel wood has captured
the place o f  g o o d  scrapwood
end has become a potential
foreign exch.mge
It w a s  used m w o o d  working
in the m id d le  of 1970 35 a
substitute (Nielson 1980)

for light coloured domestic 
wood ware and subsequently 
for furniture. Owing to its low 
shrinkage, good dimensional 
stability, attractive colour 
(Chew 1982, HQ. and Choo 
1982 and Lew, Sim 1982), 
the wood is preferred in 
Malaysia for furniture and 
also as an alternative species 
in the mass production of 
knock-down furniture.

■ Operational trials carried 
out at Sri Lanka (Rajkouic 
1974) with the assistance 
from Czechoslovakia have 
shown ihatiJ is a commercially 
promising wood for 
manufaturing of particle 
boards. It has potential as 
cellulosic material (F, R. i. 
Report 1980) and inferior 
quality paper can be made 
from rubber wood Pulp, it 
has a very >JOod -liuing 
nrooertv. A comparative 
study was made on the gluing 
property of rubber wood 
with mengkulang, Kapur 
and Keruing species. Wood 
specimens were planed and 
laminated (glued in Pa^ 
face to face) With U. F-or 
PF RF adhesive under 
pre>sute. Under vacuum 
nressure tests of water 
Resistance, delaminat.on was
Tow and sheaT str,ng h of
laminates

“ ‘ u c i r i t ’ reported

lhat, it can be used for 
Packing cases, compressed 
wood, low cost furniture and 
cabinet making (after proper 
seasoning) crates, block board, 
cores, chipboard, fibre board, 
bobbins, shuttles, footwear, 
match splints etc. (Sharma 
and Kukmeti 1981, Sanyal and 
Dongwal 1983 and Shukla 
and Lai 1985).

S tre n g th  P ro p e rt ie s

The strength properties of 
rubber wood from 5 logs 22 
year old tree were evaluted 
(Shukla and Lai 1985). This 
log was obtained from Quilon, 
Kerala state in green and air 
dry condition according to 
the results obtained, the 
species was classified as 
heavy,' weak, moderately hard 
and easy to work and take 
polish satisfactorily Similar 
types of studies were also 
cairied out (Sanyat and 
Dongwal 1983) in Kiln dry 
condition on rubber wood 
procured from Kottayam,
Kerala State and recommended 
for various end uses.

The seasoning behaviour of j 
plantation grown rubber wood 
from Kottayam. Kerala, has 
been studied (Sharma and ; 
Kukreti 1981). Only a tentative .. 
schedule V has bean formulated 
according to 1. S. 1141-1973. . 
Schedule V was recommended ; 
for kiln drying of 288 mm '



th ick planks and for 
6 3 x 1 0 5  m m scantlings, the 
same scuedule was employed 
by increasing relative hum idity 
by 7% and g iv ing in itia l 
steaminc) fo r 2 hours a t 45 C 
and 100“.  R. H - and final 
steaming fo r 3 hours at 55,C 
and 100% R. H. The authors 
report th a t th is study was not 
conclusive and need to 
reconfirm ed as regards 
propensity o f timber stjecies 
to  surface crack on the 
faces sawn from  the outer 
most portions o f logs, as

timber in itia lly  free from 
surface cracks on these faces 
could not be ensured fo r tests.

C o n c lu s io n

Based on the informarion 
on physical and mechanical 
properties and various end 
uses carried out by earlier 
workers, it is fe lt that the 
studies on the fo llow ing  
lines need to  be under taken 
to have a complete knowledge 
on the optim um utilisation 
o f rubber wood.

1. Full scale testing ofrubbbr 
wood fo r its physical and 
mechanical properties in 
green and air-dry condition 
to  know the behaviour of the 
species for its beatter 
utilisa tion and as the material 
was procured from the same 
leoality there is a need to 
evaluate the physical and 
mechanical properties from 
other places i. e. variation 
o f properties in relation to 
(1 ) ecological and soil 
cond ition, ( i i)  height and 
(i ii)  age. {Qmid. on Pnge 30\

{Contd.from page 26)
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Rubber Seminar organised by Association 
of Planters of Kerala

The Association o f Planters 
of Kerala, the foremost 
fraternity o f its kind in India 
celebrated its golden golden 
jubilee on 29 the and 30th 
December 1989 at Trivandrum. 
As part o f the celebrations, a 
rubber Seminar was also 
organised.

The Seminar discussed 
among other things the proper 
method of transfering the new 
technology to  the nearby 
small rubber growers also in 
a bid to improve the production 
and productivity of their 
holdings. To prepare a forum 
for this, delegates from 70 
selected Rubber Producers' 
Societies had also been 
invited as special invitees,

Thus the venue of the seminar 
became a common ground for 

i both large and small growers. 
: No such meeting had been 
I held earlier in Kerala as the 
I one arranged by APK with the 
I active participation of both 
1 estate as well as small 
i hodling sectors.

Shri PC Cyriac. Chairman,
1 Rubber Board inaugurated _ 
j the seminar. Shri E.B. Unni 

presided. Dr. M. R. Sethuraj 
' and Shri P. Mukundan Menon 
, presented theirpapers. The 
: paper entitled 'Scientific
I aspects of planting matenal 
’ selection' by Dr. Sethura, 

concluded with a call for 
more breeding efforts that

concentrated on generation of 
location specific clones, i
clones tolerant to different 
diseases etc. The paper :
presented by Shri Menon 
analysed the various nrwasures 
to be adopted to render service 
to the planting community 
as a whole. Several experienced 
persons belonging to the 
managerial cadre of various 
plantations presented their 
follow-up papers. The 
discussions that followed 
could find out solutions to 
number of technical problems. 
The meeting proved to be 
a creative exercise for 
interaction between small 
and large rubber growers.

□



{Conid. from page 28)

2. Since there is a demand 
for heavy packing cases 
earlier workers have 
recommended the  wood 
fo r packing cases, the wood 
can be tried for heavy packing 
cases after preservative 
treatment, as rubber wood 
in untreated condition is 
not suitable and it is easily 
attacked by termites, fungi 
and consequent rotting. The 
tim ber can be tried for 
constructional purpose after 
proper seasoning and 
preservative treatment. It can 
be tried in handicrafts industry 
and as a decorative veneer 
since the grains stand out ■ 
after treatment w ith  NaPcP. 
boric acid and mercuric 
chloride.
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Rubber output m ay touch 3  lakh tonnes
Sri P. C. Cyriac, Chairman, Rubber Board has stated in Kottayam recently that the output of 
natural rubber during 1989/90 may touch an all-tim e high of 3 lakh tonnes, surpassing the 
earlier estimate o f 292,000 tonnes fo r the year, Improved production during the first quarter 
o f 1990 consequent on receipt o f sporadic rains in the rubber grow ing areas was the reason 
fo r this surprising jump in the quantum of production. He pointed out that NR consumption 
would  also go up sligh tly to  342,000 tonnes during the year against 340,000 tonnes origmally 
estimated. The production during 1990/91 is expected to touch 3.3 ial<h tonnes.
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T H E  Q U A R T E R

R u l^  it traditionally cultivated cn both sides o f the 
equaior Ixtween 8° and I ( f  laliiudes. The main rubber 
polic ing countries that lie wilhin ihis region are 
Malaysia, Indonesia, Thuland and the traditional 
ruW)CT growing areas in India. Agro climaoc 
conditions are cmite favouraUe for rubber in these 
belu.

Consumption o f rubber in lodia goes on inaeasing 
every year. This is an eioquenipomter for added 
efforts to imiffove poduction. We are no w imponing 
rubber u> meet our increasing domestic consumption. 
There is hardly any scope for further expansion o f 
rubber cultivation in cr^tionsl areas due to 
non-availability of laiuL Having been aware o f the 
limitations, the Boani has spared no efforts in 
identifying new areas in mn-traditional regions for 
TublsT cultivaiion. Though ncrt totally ideal, rubber 
can be profitably cultivated in many parts o f the 
countiy as this crop can withstand ui^tvouiable 
climatic vsiaDons to a certain exlent. The 
non-tiaditional areas have been divided into 3 regions 
v i i  North Eastern. Eastern aiwl Weatem regions. 

Consid£ring the immense potential for cxparaion in 
North Easiem region, many schemes have bem drawn 
up for extension o f rubber cultivation. North Easiem 
region consiss o f "7 Stales namely Assam. Me^ialaya, 
Anmachal Pradcdu Nagaland, Mararwr, Mizoram and 
Tripura. RulAer cultivation which started 30 yeais ago 
on an expcnmoital basis in diffcent pans o f Assam 
has proved to be successful. The exploraioiy surveys 
undertaken in the north-wet identified Tripura. Assam, 
Manipur. Mizoram, Nagaland and p«rts o f Meghalaya 
u  suitable for rubbo- cultivaiiML The respective Stale 
GovenunenB have also come with cnthiaiasm to 
plant rubber. In Tripura and Assam separate stale 
owned planuuion corporaiions have been organised lo 
underuke large scale rubber planiadws. About 4.5 
lakh hectacs o f land has been identified as suitable for 
rubber cultivation in this zone.

With the aim of bringing fasier d e y e lo i^ t «  ‘  
m ^ iv e  scale die Board has eaabUshed a Z o ^  Office 
inCuwahali and opened 1 Regional Offices in the 
North Eastern region.

The Easicm region consists o f Northcm Bengal 
Orissa and certain parts o f Madhya Pradesh and 
Andhra Pradesh. It is estimated that this region may 
offer about 6 lakh hectares o f land suiii*le for rubber. 

Another suiublc belt for rubba cultivation is Westan 
reeicBV consisting o f the long stretches o f  Konkan 
•xtendine ftom Goa to 0\e Northern part of 
Maharashtra on the Western side o f 
TTiough Konkan faces a long spell o f drought period. 
Coa iTquiw suited and rubber has extensively come 
up in Ihis State.

s a E S S S S s s s s
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A  seminar on "M o d e m  trends end 
growth oppommiUes in  Rubber 
Industry”  jo in ily  organised by A l l  
India Rubber In d u c e s  A^sociaticn, 
Small IrKlustries Service Institute 
(Bombay) and Indian RuW>er 
Institute (Bombay Brw ich) w ill be 
held on 31st August and 1st 
September 1990, at New Cenuur 
Hotel. Juhu, Bombay.

P U R P O S E  O F  S E M IN A R  
In  order to  h igh ligh t the potentials 
and prospects o f  the ncm-tyre sector, 
and, in particular, the small scale 
units, as also to  iden tify  the modem 
trends in  technology required to be 
adopted and the problems required 
to  be elim inated lo help these units 
in realising the significant 
contribution that the small scale 
sector can make U> the nati<»i^ 
economy, the Western Region o f  A ll 
India RuW)cr Industries Association, 
Small Industries Service Institute, 
Bombay and Indian Rubber Institute, 
Bombay Branch, have jo in tly  
organised this seminar.

A P P R O A C H
A t the seminar, aideavours would be 
m&de to tackle the tw in  aspects, 
concerned w ith  the non-tyre sectw 
and the small scale im iis. O n the one 
hand assessment would be made to 
find  the technology gap and how to 
update it to  keep p*ce w ith  the 
t^ e lo p m e n t taking place 
w orld-over and on the other hand the 
commercial aspects including 
m arketing, financia l assistance, 
procedural d iflicu lties , exports eic, 
w il l be deliberated so that problems 
o f technology as also commercial 
d ifficu lties  in  day today operation, 
are identified and measures 
suggested to the Govenmient for 
providing overall solution to help the 
industry maintain and accelerate its 
growth. The seminar would also 
bring  in to  focus the v iu l  information 
fw  the benefit o f  the conccmed 
departmenls and institutioos so that 
they can extend required and

SEMINAR
ON

“MODERN TRENDS
AND

GROWTH
OPPORTUNITIES

IN
RUBBER INDUSTRY”

SEMINAR ORGANIZEhS

© @
adequate help to the industry to 
achieve the goal.

S P E A K E R S
For the seminar the organiso-s have 
selected eminent mbber 
technologists and experts from  the 
financial and other Govemmenl 
institutions, who would be making 
presentation o f  papers on subjects o f 
v ita l interest to the non-tyre sector. 
This prestigious gathering w ill 
provide a rare opportuiuty to 
imeract, d iare and exchange views 
and opinions, besides valuable 
fe llowship w ith  the cross-section o f  
the rubber industry and trade.

O R G A N IZ E R S
The organizere o f  the seminar are the 
Western Region, A ll India Rubber 
Indiutries Association, the apex 
body representing the entire rubber 
goods manufacturing industry in 
In<Uv tbe Small Industries Service 
Institute, Bombay, looking after tJ« 
intciesK o f  the small scale industries 
under the Union M in is try  o f  IndiLsuy 
and the Indian Rubber Institute, 
Bombay Branch, engaged in  training 
perscmnel fo r the rubber industry. 
The jo in t efforts o f  a ll these 
organizers would bring in  delegates

from  the mbber industry and trade 
connected w ith  it. the consumers of 
rubber goods, the education 
Institutions and organisation as also 
from  the Government to jcHntly 
consider and assess the situation for 
planned development o f the rubber 
industry, the nwi-tyre sector, and in 
particular, the small scale units.

The seminar w ill be inaugurated by 
Shri Srikanta Jena, M inister o f Slate 
fo r Small Scale, Agro and Rural 
Industry, M in istry o f  Industry, 
Government o f ln<JUa, New 
Delhi.The organizers, 
A IR IA -S IS I-IR l inv iie  all those who 
are concerned w ith  the industry, 
d irectly or indirectly, to t&ke an 
active interest in the fOTlhcoming 
seminar and participate in its 
deliberations as effectively as 
possible.

SP O N S O R S H IP  
Individual w  organisation may 
sponsor any o f  the major seminar 
activity/item  as part o f their business 
promotion. The follow ing 
activitieVuems o f  the seminar are 
availaWe fo r sponsorship ; luncheons 
fo r tw o days, tea/coffee for two days
- moming/evening and seminar 
document bags etc. T Ik  
sponsorships w ill be duly 
ackiwwledged and publicised during 
the seminar in  a su iub lc  manner- 
Each sponsor w ill be entitled lo 
n<»ninate one delegate to the 
seminar.Pariicipants coming from 
outside Bombay w ill be required lo 
make iheir own arrangemeni for 
iheir stay in Bombay. However, i f  
they need any assistance from  the 
A IR IA , ihe Association shall be 
pleased lo  extend the same lo them.

For further enquiries contact: The 
Secretary General, A ll India Rubber 
Industries Association, 3/8. Navjivan 
Society, Lamington Road, Bombay - 
400 008 (Phone : 395032/892174)

(Continutd o n P -4 )
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Rubber has iU  due contribution in 
the economic progress o f  the 
country. From the v < ^  beginning 
o f  its cultivation (k rin g  ibe early 
part th is century Rubber has 
consistently played its imperative 
role in  the eom om tc and indusoial 
growth o f  the country. The 
beginning o f  the century wiuiessed 
the hard v^rork put in by the early 
pioneers. Small hoSdm appeared 
only later. The Indian Rubber 
Board came in to being in  1947 by 
an A c t o f  Parliament as a corporate

producing sector had a quick 
change over from the traditional 
methods to modem cultivation 
practices.
India evolved the Mgh yielding 
clone RRn 105 with yield potential 
o f about 2500 kg per hectare. The 
various steps taken by the research 
as well as ̂ velopmental acdvitks 
e n h a ix ^  rubber productioi from a 
meagre 15,000 tonnes at the time 
o f independence to nearly 300,000 
toonw in 89/90. Productivity in 
terms (rf yield per heclare

consumption was impressive at 
341.840 tonnes in 1989/90 
compsed to 313,830 tonnes in the 
previous yea . In  tm icr to meet the 
gap between demand and su i^ ly , 
44^71 UHmes o f nauinil rubber 
was imported o f which 17396 
tonnes was under the export 
incentive scheme.

W orld  prodoctioo 
The world production nature 
nibbCT during 1989 increased by 
2.4% ovw  1988 » reach a record

PROSPECTS BRIGHTER 
FOR NATURAL RUBBER

body 10 look after the rubbw 
industry. T o  undertake scientific, 
technological and economic 
research, the Board set up the 
Rubber Research Institute o f India 
in  1955.

The research activities made 
significant cw itributions to the 
rubber plantation industry with 
sustained re.search and 
d e v e lc ^ e n t activities coupled 
w ith  extension and advisory 
services fo r  transfer o f  new 
technology to the fie ld, the rubber

increased from 300 kg lo 1000 kg 
during the same period.

India has now become the fourth 
largest natural rubber producer in 
the world followed by Malaysia, 
Indonesia and Thailand.

Performance during 1989-90 
Nauiral rubber industry performed 
well during 1989-90. The 
production increased from 259,172
tonnes in 88/89 to 297.300 tonnes 
in 19^/90  registering nearly 
14.7% growth. The growth m

level o f  5.16 miDioa tonnes. 
However, ihwe was a drop in 
production in  the world’s largest 
producer - Malaysia by 123 % or
240,000 tonnes. Bulk o f  the 
decUrw was counerbalanced by 
the rise in production in  IhaUand
upto 22.4% or 220,000 tcooes.

Production o f Indonesia improved 
by 2 %. World consumption of 
natural rubber during 1989 grew 
by 4.4 per cent to 534 m illion 
tixuies.

Rubber price: International Scene

International price o f  rubber 
showed a downward trend in 1989. 
In  Kuala Lum pur market average 
price in  January 1989 was 290.6 
M alaysia R inggits which gradually
decUned to  214.0 Ringgits m
December 1989. The average p n c j 
fo r the whole year 1989 was 247 7 
Ringgits as against 301.2 m 1988.

The IntemaUonal Natural Rubber
Agreem em O NRA) 1987 which

was n_o---------
U N C T A D  came in to  force

provisionally on 29th December
1988. The agreewnnt subsequenUy 
came into force defmitively m 
April 1989 when the necessary
requirements relating to the
raufication were fulfilled. Dunng
the n m  session o f INRA in AprU.
the reference price under the buffer
stocking scheme was r e v i ^  
upwards 10 218.1 M a la y s ^
S in p p o it« n K .A s a rK u lllh e
■m aysciraiK l'm ustscll l e v ^

rrc in c n a a d
re s t iv e ly .

buy’ and ‘must buy’ levels uj 185
and 174 cents respectively.
Although during the third quarter 
o f 1989 the moving average o f  the 
Daily Market ImUcatw Price went 
below die ‘ may buy* lelvel for a
sh a t period, there was not market
in io ve n ti(»  by the INRO. The
INRO entered the maricci in 
February 1990 and during 
February and March 1990 it  is 
reported to have purchased about 
2OJ300 twmes &om the vanous

markets.



SEMINAR ON MODERN TRENDS-----

ABOUT THE ORGANIZERS
(ConAnutdfrom P  - 2)

A L L  IN D IA  R U B B E R  
IN D U S T R IE S  A S S O C IA T IO N  
TTw A ll  India Rubber Industries 
Associali(Hi is a non-pro fil making 
body, represcnling large, medium 
and small scale rubber units in  India.
J[ serves ihe n iW x r industry and 
irade w ith  ibe objective o f 
safeguarding and promoting its 
inlCTCsL The Association was 
founded on M ih  A p r il. 1945 and 
was registered as a Company in 
1951. In  1972 it changed its name lo 
all India Rubber Industries 
Association-A IR IA . In  1982 the 
Association was imparted federal 
^ ruc tu ie . A t present, besides Head 
O ffice  and Registered O fnce at 
Bombay, it has fou r regional offices 
at Delh i. Madras, Calcutta and 
Bombay. According to rubber 
consumption, the Association 
represents more than 85% rubber 
consuming industry in  the country 
having over 800 members. The 
W cstem  Regional O ffice  o f  the 
Association is situated in  Bombay. It 
has about 368 members in different 
classes o f  memberslup. The aims 
and objectives o f  the A IR IA  interalia 
include : lo  promote and protect the 
interest, growth and development of 
the mWjer industry, to foster 
co-operation among individuals and 
units engaged in  the manufacture o f 
rubber goods, to investigate, collect 
and circulate infom iation and 
statistics relating lo  the industry, to 
represent oH lc ia lly  to  the 
GovenuTicnt the views o f  the 
industry on all matters, affecting or 
like ly  to affect the industry and to 
help the members in solving the 
d ifficu lties  faced in  procuring 
raw -m aia ia ls . The Association from  
lim e to  tim e brings out publicauons 
fo r dissemination o f technical and 
commercial inform ation, as also 
publishes a m onthly magazine 
r u b b e r  IN D IA . In  the fie ld  o f 
education in  rubber lechnology. 
efforts have been in iiia ted by

csuWisbing A IR IA  Education Trust 
and the Association is cl<»ely 
working w ith  IT I Ambemath in  the 
Western Region.

S M A L L  IN D U S T R IE S  
S E R V IC E  IN S T IT U T E  
The Small Industries Development 
Organisation (SIDO) acu as a policy 
formulating agency, «M)rdu*4ting 
and monitoring the growth and 
development o f s n a il scale 
industries at the national level. Ir 
provides wide range o f  extension 
services through fie ld  agency, v iz  
Small Industries Service Institute, 
w ith  its attached branch institutes 
and extension centres, located all 
ova  the country small industnes 
scrvice instiw te, Bombay w ith its 
branch at Aurangabad and the two 
extension ceiters at Purw and 
Kolhapur, have beat rendoing 
extension services in various fields 
depending on the facilites availaUe 
w ith  these agencies in  Maharashtra.
By and large ihe main services 
provided lo  the oitrepreneurs both 
existing and prospective include : 
technical consultancy services, 
guidance on selection o f  machinery, 
raw-materials and their availalrility, 
process o f  manufacturing, method o f 
testing, guidance ofdesigrung, 
provision o f  guidelines fo r 
modernisation o f  existing workshop 
etc. Besides technical asMstance. 
common fac ility  services are 
provided through workshops 
attached to  SISI. Bombay. For 
meeting the skills o f workOT and 
supervisory staff engaged in  the 
small scale sector, technical training 
is given in  various fields. Economic 
information sovices rendered by this 
institute include survey o f a given 
area lo  identify the scope fo r  new 
industries based on localresources, 
demand etc. Expon worthy un iu  of 
small scale sectors are identified m d  
such units are given intensive 
guidance in  various aspect* o f

exports. Various training courses, 
covering difTcrent management 
aspects are conducted for the benefit 
o f  the entrepreneurs. The SISI is 
making continuous efforts for 
development o f  ancillary industry, it 
initiates programme of 
modernisation for selected small 
scale industries, and promotes 
projeci p ro file  and scheme etc. There 
are several schemes including 
emrepreneurial development, 
self-employment, studies on sick 
small scale units etc..

IN D IA N  R U B B E R  IN S T IT U T E  
Indian Rubber Institute, a 
professional society fo r rubber 
materials and engineering, was 
founded in  1987. The Institute is 
affilia ted to  the Plastic and Rubber 
Institute, London, one o f  the largest 
organisations in  the world. whi<* is 
devoted exclusively to  the interest of 
the rubber and plastic industries 
po^onnel. U n til i t  changed to a 
National Instinite, the Plastic and 
Rubber Instim ie Gndian Section) as 
it was then called, had served the 
mbber industry fw  over 42 years 
accrediting over 300 rubber 
technologists w ith  intematiraial 
degrees and diplomas o f  the plastic 
and rubber institute, Lcmdon. 
Membership o f  the Indian Rubber 
Institute is open to all rubber 
industry personnel. DU, by 
maintaining links w ith  the PRL UK 
is developing its own modular 
course lo  suit the training o f  the
technologists and engineers to
varinus levels. The total membership 
o f  the Indian Rubber InsUtuie 
exceeds 1500. The main objectives 
o f the Indian Rubber Insiitute are to 
develop a professional body o f  those 
engaged w ith  the science and 
technology o f  the rubber and to 
advance standard aitd methods o f 
education in  this fie ld. The DU has 
iU  Head Quaners at Calcutta, with 
branches at Bombay, Delhi ^  
Madras. The Bombay Branch ot IKJ 
is very active and has over 350 
members. ■ ■



NECTAR AND POLLEN PLANTS 
FOR EXTENDING THE FLOW  

PERIOD IN RUBBER-GROWING
C  R  N E H R U ^  S T H A N K A M A N I,  K  J A Y A R A T H N A M  A N D  i» M  L E V I  JO SEPH , 

R ub b e r Research In s titu te  o f  In d ia .

(R e p r in te d  fr o m  ‘ BF.E W O R L D ', a jo u rn a l o f  the In te rn a tio n a l Bee Research Association)

Availabiliiy of perennial sources 
o f neciar and pollen is the mosi 
imponanl limiting facior in ihc 
survival, abundance and 
disifibuiion of honeybees

Callistemon lanceolalus, Manihoi 
^laziovii, Pongamia glabra. With 
ihc allcmativc bcc forage, and 
proper bee nianagcmcni, ihc 
colony yield from ihc Indian

imponatKe of //. brasiliensis as a 
neciar source. Honeybees collect 
large <4uaniiiics from the 
exirafioial ncciarics at the tip of 
the petiole where the leaflets join,

TABLE I. Piiinb for off-season bee forage in rubber planiaiions.

PiopagaU<'ri

N<i-ycars to maiuniy 
as lye  forage

Flowering period*

Peak o f nowcring*

Pollcn/neciar ratings**

AfUigonon
leptopus

Pulygonaccac

Callistonon
lanceolalus

Mynacae

Manihoi
gla iiavii

Euphorbiaceac

Pongamia
glabra

t^guminosae

.ogeiilivc ami 
generative

gencTBiivc
butoKnmonly

vcgeiaiive
(air-layering)

vcgcifttive and 
generative 

(stem-cuilings)

generative

5,M o : 3 I 4 io5

l io l2 1eoI2 4 10 11 i i a b

7lo9 9 io l0 9 10 mid-11 5 io6

PlNi P3N 1 P1N2 Ni

* I - 12referiothemonlhsJinuaiy December
*• 1 = major, 2 = medium and 3 = minor source

especially during the prolonged 
dearth period in apiaries based on 
rubber plantaUons. U is in this 
coniexi that an attempt was made 
to assess the pollen and nectar 
potential o f four bee forage plants 
in and around the rubber 
planuiuons o f the Rubber Rcscarch 
Institute o f India (RRH) at Kcrain 
that were successfully csuWished 
ai RRII and found to provide iho^ 
best bee lor.igc during the dearth 
They wcri-: Aniinonon leptopus.

hone,ybccApisceranaindica was 
19 kg honey/eolony/year. Twenty
hives can be weU maintained m a
rubber plantation having 400 
mature trees.

The Iwney flow from rubter 
illevcabrasihensis)
January to March and ihc honey
yie ld aCL-ounus fo r approxim ately 
30% of India's toulhonc^
produtnnii.Jayanimiuim- anil
Suryanaraym»ciTiphas.zc<llhi;

Tlic dearth period however bsis 
from April to December.

Our studies show a synchrony in 
ihe activities of bees reared ai the 
RRII Farm and the Rowcring 
periods of the newly iniroduccd 
allcmativc bee forage plants in 
various seasons of the year (Table 
1). Earlier observations indicated 
\ha\A.ceranaindica bees visited 
more ihun 60 plant sjxcicis for 
necuir and pollen in and around the

.



RRII, o f which Manihoi glaziovii. 
Cocos nucifera, Manihot 
esculenia, Bauhinia spp. and Rosa 
spp.,were potential sources o f 
pollen, and .Anogdrton leptopus.

Eucalyptus spp., Callisiemon 
lanceolaius, Pongamia glabra and

Tamarindus indica were sources o f 
nectar.

Aruigonon leptopus, coral vine, is 
highly attractive to bees as a 
source o f pollen and neciarm 
India . I t  is a robust vine raised 
both by vegetative propagation and 
by seed. Its Iwight coral-pink 
racemcs arising from the axils o f 
leaves make it  highly attractive as 
an ornamental plant. Some 
varieties have pure white flowers. 
Plants grow very fast and 
flowering begins in the seccmd 
year after planting; it flowers then 
almost conlinously.

Botlle brush, Callisiemon 
lanceolaius, has been recorded as 
an important nectar source in 
Punjab*. I i  is a sn a il tree with 
CTCCt or spreading branches,

usually propagated by air-layering, 
and reaches about 2-4 m in height 
within three years. It grows very 
well in tropical conditions and 
flowering beings three years after 
planung. Its inflorescences have 
a tu ^ tive  bright red flowers.

Ccara rubber, Manihot glaziovii, 
also grows very fast, and starts 
flowering a year after propagaUng 
by vegetative means. In Kerala 
State it  usually flowers from April 
to November, but variations are 
occasionally noted according to 
variety and agro-ecological 
regime. This plant is a major 
producer o f pollen and a minor 
source o f nectar.

Pongamia glabra is a tall ercct tree 
with several branches and glabrous 
leaves. Flowers are borne on 
simple peduncled axillary racemes 
nearly as long as the leaves. In 
India it is a major producer o f 
nectars. The short gaps in 
flowering that occur after the 
rubber honey flow 
(January-March) could be 
supplemented to a great extent by 
o\J\ct Pongamia species.
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RUBBER SCALES NEW HEIGHTS
Durine Ihe 7 lli Rve YearPtan Ihe Rubber PlanlaUon Induslry has scaled new heights in accomplishmctils. Against 
the a i4  o f 40 000 hectares targetted for new and replanung in 5 years o f the 7th Plan, the actual area planted is 
TO a 175% inctease. The actual production o f rubber realised dunng the plan pcrtod ,s
2 S»7 000 tonnes against the targetted figure o f 2.65,000 tonnes. In respect o f Ihe rmanctal target also there has 
te n S ^ tX e v e m e n t, Ihe iniual outlay for the 7th Plan for rubber was on y Rs 53 cro.es. As ag^nst this 

a c S  ^ T s p e n t  is Rs. 74 crores. This was made possible by diverting fttnds from |he unspent reserves of 
^ l ^ e T a ^ " d ^ e  Union Commerce Ministry. TKese gains are hailed as aU ttme htgh n=cords.

to Rs. 21.31 during the decade.

These accomplishments are rated as unique and u n m a t c h e d . _____________________ ____________ _________
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SCIENTIFIC ASPECTS OF 
PLANTING MATERIAL

D r.M . R. Se ihu ra j 

R ubber Research In s titu te  o f  In d ia ,

The pedigree o f all ihe njbbcr trees 
in the planiaiions in Souih-Easi 
Asia can be traced to 22 plants 
which uUimateiy sun ived from the 
Wickham collections. This 
indicates the extremely narrow 
geneiic base we have. The 
outstanding success achieved in 
plant improvement in Hevea from 
a base yield about 250 kg/ha 
obtained from the seedling 
population directly derived from 
Wickham collections to about 2500 
kg/hfl obtiunable from the hybrids 
derived through brcwling can be 
considered as unique. Two factors 
which resulted in this outsianding 
success were standardisauon of an 
easy vegetative multiplication 
system and identification of 
variability in yield potential among 
the seed population.

Classirication of clones 
The progeny produced through 
generative methods aJways shows 
wide v^a iions  and there is no 
genetic uniformity among the trees 
raised frt>m seeds. Seeds obtamcd 
from seedling uees arc called 
ordinary seeds. Ordinarv’ seeds 
tollecteil indiscriminately arc 
termed ordinary unselected seeds 
and those collected from srlccted 
trees arc named ordinary selected 
<eeds. Clonal seeds are those 
collecieJ from budgrafied 
ixtpulaiions. Such seeds from 
mono(.ional areas are called 
monoclonal w d s  whereas when

such collections ̂  made from 
polyclonal areas the seeds are 
described as polyclonal seeds.
When both the parents are knovm, 
the term legitimate seed is used 
whereas when the parents are not 
known the seeds are described as 
illegitimate. A group of plants 
produced by vegetative 
prc^gation from a single tree, 
directly or indirectly, is termed a 
clone. All the individual uees of a 
cione possess identical genetic 
constitution. Based on the origin, 
clones are classified into three 
categories, namely primary, 
secondary and tertiary. Clones 
developed from mother trees of 
unknown parentage arc callcd 
fMimaiy clones. These mother trees 
are elected from existing seedling

, populations on the basis of their 
I Jcsirable characteristics. It is
i mulupliedvegeiatively.cg.Tjirl.

GT1.G11.PR 107, PB 86, PB 
25/59 and LCB 1320. Secondary 
clonta arc developed from hybnd 
uces which are resultant of 
controlled pollination between two 
primary clones. These trees are
then multiplied vegetatively.
Examples of secondary clones are 
RRll l05(Tjir I xG l 1),RR!M
600(TjirlxPB86).RR112D8 
(Mil 3/2 xAVROS 255).Tem^ 
clones arc produced by controlled 
pollination between two clones.
OTC o f which will be a secondary
c lo n e . Som etim es both p a a-n ts  w ill
be secondary clones. For e.xample.

RRIM 719 (crossed between two 
secondary clones RRIM 501 x 
RRIM 623). Other examples are 
PB260, RRIM 703.707. etc.

Tapping Systems 
As Hevca is highly heterozygous 
even controlled pollinations 
between two clones may result in 
different genotypes with 
successivc pollinations. In other 
words, there is no guarantee that 
by pollinating between the parents 
ofRRII 105 repeaiedly, progenies 
with high yield potential similar to 
RRll 105 can be successfully 
derived. As a matter of fact one of 
the lowest yielding clones which 
was available at RRll Experiment 
Station had the same pareniage as 
ihatofRRli 105. But plant 
brecdeis of Hevea have been lucky 
because once they spot a high 
yielding Fi plant, this can be 
cloned through vegetative 
multiplication.

Most of the early selections were 
made based on yield alone. AH 
these early selections made at 
RRIM, Indonesia. RRll. etc. vrtiie 
based on data collectcd under 1/2S 
d/2 system of tapping. But most of 
these high yielding selections now 
appear to be highly susceptible to 
brown ba.st syndrome when tapped 
under d/2 system, It mav therefore, 
be necessary that in future 
breeding progrdmmes seicction of 
clones should be nuile with at
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leasi tw o  systems o f  tapping - d/2 
and d/3.

A  c lone selccicd on a particu lar 
env iom m ent need n o i necessarily 
perfo rm  sa ts ifacto rily  under 
d iffe ren t agro-environm ents. 
R ubber tree is very  sensitive to 
both s o il m oisture defic inecy and 
atm ospheric drought, in  M alaysia, 
there is no f» r io d  o f  drought, while  
the trad itiona l rubber be lt in India 
is  subjected to  varying  periods o f  
drought. In  non-trad itiona l areas 
where attempts made to  extend 
rubber cu ltiva tio n , expcricnce 
prolonged drought period w ith  
h igh  sum m er temperature. Y ie ld  o f  
rubber is influenced by the 
duration o f  latex f lo w , which in 
turn is determ ined by  latex vessel 
p lugg ing . T h is  process is 
s ig n fifica n tly  influenced by soil 
m oisture drought. There is marked 
c lonal varia tions in  regard to 
suscep tib ility  o r to lerance to 
drought. Therefore p lan t breedere 
should try  to  make the ir 
experim enta l selections in  areas

w ith  prolonged drought to su it the 
northern part o f the traditional 
areas and the non-iraditional areas 
in  India.

Genetic varia tions 
Another aspect to  be considered is 
the genetic variab ility  o f  the stock 
material. Even in  a monoclonal 
population, coeffic ient o f  
variations in regard to y ield ^ d  
g ro w ^  is as high as 50%. A  liu-ge 
part o f  this variation can be 
ascribcd to genetic variab ility  o f 
Slock. In other words, the fu ll 
potential o f  the clone c?n never be 
realised because o f th is stock 
variab ility . It is here that the tissue 
culture plants, having its own root 
system, may prove to be superior. 
Investigations are under way to 
examine any pos.sible relationship 
between brown bast syndrome and 
genetic variab ility  o f  root system. 
I f  this can be established, then the 
potential o f  tissue culture plants as 
stock material tro prevent brown 
bast cannot be ruled out.

The m icroclim ate existing in each 
estate w il l  have its own 
characteristics and certain clones 
may prove to  be belter than others 
under such a m icroclim ate. This 
su itab ility  o f a particu lar clone to a 
particu lar m icroregion can be 
evaluated on ly  at estate level and 
collection o f  y ie ld  and growth data 
by each estate can be h igh ly 
rewarding in selecting suitable 
clones fo r that m icroregion for 
future planting.

The future breeding efforts should 
concentrate on generation o f 
location-specific clones, clones 
tolerant to  dilTerent diseases, etc. 
When clones are selected for 
secondary characteristics (such as 
disease resistance) SOTie sacrifice 
w ill have to be made in the main 
charactcr, nzmiely yie ld . Therefore, 
the management economics 
assumes importance in  the final 
selection o f  the most suitable 
clones fo ra  particu lar region.

T H E S T A T K U  IS E D IS T R IIJ U T IO N  O F  L IC K N S K D  R U B B E R  

G O O D S  M A N U F A C T U R E R S  IN  IN D IA  AS O N  31-3-1990

SL No. Name o f theS iaie/ No. o f  Units Si. No. Name o f ihe Stale/
Unkm Terrieory Union Territory

01 K e n la 767 13. Rajasihan

02 M ahsashira 571 14 Bihar

03 Punjab 529 15 Orissa

04 West Bengal 482 16. Pondicherry

05 Uttar Pradesh 482 17. Goa

06 Tam il Nadu 476 18. HP

07 Delhi 393 19. Daman

08 Gujarai 305 20. Assam

09 Haryana 235, 21. Jammu &  Kashmir

10 Karnataka 216 22. Tripura

11 Andhra Prade.<:h 148 23. Manipur

12 Madhya Pradesh 81 24.
25.

Mizoram
Sikkim

TO TA L

No. o f Uruts 
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A BRIEF REVIEW OF 
COMMERCIAL PRESERVATIVES 

FOR RUBBER WOOD.

V. R. SONTI, SURAJ SONTI AND B. C HATTERJEE 

ASCU IN D IA  L IM IT E D

There arc some choices in 
proieciing and drying nibbenvood. 
The exact meihod to be used 
depends upon the rubbenvood 
available, in  size and quality. 
O rig ina lly  its u tility  in India, has 
been rcstricied mostly lo use as 
firewood but w ith the development 
o f  processing technology the wood 
is gaining importance as a joinery 
and furniture timber. Depending 
upon the cost and availability, it is 
a good wood fo r various uses.

The light-straw to light-brown 
coloured wood has very acceptable 
machining properiiies. Its strength 
being equal to other light 
hardwoods (Appendix I). It 
laminates easily and accepts 
decorative finishes without any 
grain o r density problems. 
However, due to its susceptibility 
to insect and fungal attack soon 
after it  is felled, rubber wood has 
disrepute ssid this has p^vented its 
w ide ^re a d  use. The tiniber is most 
easily treatable and a variety o f 
methods have been developed w  
treat it, from  difTusion o f  Boron 
Compounds, d ij^ in g  and spraying 
w ith  organic-solvent based 
chemicals and vacuum pressure 
methods w ith  various 
preservatives. The common 
commercially used preservative 
treatments fo r rubberwood are 
C C A  Salts, A n tib lu- Antiborcr, 
Solvent based Preservatives and 
Boric Acid/Borax/Sodium 
pentachloro phenate solutions.

CCA SALTS

’'CoMJcr Chrome Arsenic" has 
long been a well established 
method o f treating rubberwood in 
Malaysia (and India), especially 
for wood in outdoor use. Most 
effeciivc is to use the fu ll cell 
(Bethel) process (Table I):-

kgs/m3, penetration being through 
and through. In itial vaccuum o f 22 
Hg. was held for 40 minutes 
followed by pressure o f 2-psi for 
11/2 hours. A  Hnal vacuum o f 18 
Hg. was given for 30 minutes.

The ubbcrwood from Kerala, so 
ueated, was considered to be

T A B L E - I
Absorption o f some light hardwoods treated by the Bethel Vacuum-Pressure 
Process (Data from Tan, et al 1979)

Timbers Abscwption* 
kg /m j o f CCA

Rubberwood 500

Light red meranti
(Shore leprosula) 192

White meranti
(S.ialura) 64

a = Treating solution; 3% Tanalith C T 106

Operating Condiiions:-
(i) 700 mm Hg. Vacuum for 45 minutes
(ii) 15 kg/m: pressure for 22/1 hours
(iii)  700 mm Hg.Vacuum fo r 20 minutes 

(Through the courtesy o f Rubber Research Insiitute. Malaysia)

At Affu India R & D labs.
rubberwood at 53% moisture 
content. 60 mm thick has been 
treated to retentions o f 12.7

preserved through and through. 
O R G AN IC  SO LVENT BASED 
These are normally composed o f a 
fungicide (i.e. Pcnia chloro phenol,



metallic napthcnates, TBTO eic.) 
with insecticide and its derivaiives 
(dieldrin, lindane etc.) in an 
organic solvent medium. Earlier, 
besides prophylactic spraying and 
brushing o f ends, dip ireatments 
were in common commercial use. 
but due to the difficu lty in being 
able to control the retention and 
absorption o f the pnsservaUve. 
amwided vacuum pressure cycles 
were used. These treatments have 
definite advantages over 
waicr-brone CCA treatments. They 
cause no dimensional change in 
the treated wood, do not require 
redrying up(m treatment and the 
natural colour is retained. Besides

BORON-FLUORIDE-CHROME- 
ARSENIC (BFCA)
This type o f preservative was 
developed by the Australian 
Government's departmem of 
Sceintific and Industrial Research. 
Commercial treatments were 
begun in 1955 and their 
effectiveness has been confumed 
for interior service. TTiey are 
applied by dip diffusion to green 
timbers and has been especially 
popular for the treatment o f sawn 
timber in Papua New Guinea.

BORON COMPOUNDS 
These fonnulations gained 
prominence after the Second 
World War and have been

combinarion o f boric acid and 
borax made upto a strength o f 5%. 
After the treatment the cylinder is 
emptied and refilled after a 
shortwhile with a dilute solution of 
Sodium penta chloro phenate 
(2%). applied as a soak.
Boron compounds have advantage 
as an effective preservalive for 
internal use. due to its econwny in 
process and price, and low 
mamillian toxicity. It is leachable - 
wood treated is restricted to 
interior use only. The ingredient 
added diat has often been in 
questicMi is Sodium 
pentachlorophenol. In fact some 
South Eastern countries have

CYCLE

Lowry

Lowry

R u lin g

T R E A T M E N T

1.5% ANTIBLU 3738+ 
0.25% ANTIBORER 

3767

1.5% A > m B L U  3738+ 
0.1% ANTIBORER 

3767

1.5% ANTIBLU  3738+ 
0.1% ANTIBORER 

3767

TABLE -II

ABSORP^ON

92.6

150.6
165

91.3

INTERNAL
STAIN

Severe 
Internal stain

1 sample:5% 
stain at core

1 sample: 10% 
stain at core

SURFACE
STAIN

1 sample: 
slight at 
Slicker

being loxic even at low 
concentration and farily permanent 
due to its low  solubility in water. 
However, due to apprehensions o f 
the mamillian toxicity o f activc 
ingredients, and strong 
representation from various 
Environmental Protection lobbies, 
aliemative compounds had to be 
developed.*

generally in use for its fire 
retardant properties. T h ^  
preservatives are usually applied 
by d ip diffusion treatments and 
more recenUy in a two stage 
treaunent in combination with the 
Beihei Process.

The umbere are first treated in the 
fu ll cell process with a

severely restricted the use of 
Sodium Penta chloro phenol 
following their European 
counterparts. The Environmental 
Proieciion Agency o f America has 
strict guidelines for the use of 
the«e chemicals. Over and above 
this, many o f Uie chlorinated 
hydrocarbons e.g. Lindane, 
Dieldrin are being atiackccl by

Note: The only unit in India making PCP at Durgapur. has d osed  down.
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cnvironialisis loo, a ll resulting in 
ihe quesi for new and safer active 
ingredients.

H IC K S O N ’S 
A N T IB LU /A N T IB O R E R  
The dcvelopmeni o f ihe syniheiic 
pyrcihroid products, after many 
tests, have resulted in a highly 
effective trcatmeni for 
jubberwood. (Table II)

The modified pressure 
impregnation cyclc takes 
approximately 11 /2 -3  hours and 
complete impregnation o f fresh 
sawn rubberwood can be achieved. 
The cycle is based on a rapid 
alternation between a vacuum 
period and pressure period, 
intervals being extended as the 
treaimeni prt)cedurc progresses.

The active ingredient Aniiblu is 
Mythlene-Bis-Thio-Cyanaieand in 
Antiborer, Cypermeiherin.

It can be made into a water-borne 
solution for treaiment in an 
oscillating pressure cycle or used 
with an org£uiic solvent for log 
spraying as a prophylactic.

K IL N IN G
a).Il is preferable to have planks 
not thicker than 5 cm and frame 
shutters max.ofabout71/2cm.

b) Timber should preferably be 
slacked on trolleys, immediaiely 
after it is pressure impregnated or 
dip treated.

c) Timber is strapped to the trolley
frame work. *

d) Slacking on the U'olley is quite 
sim ilar to normal k iln  slacking as 
suggested by ISl but the drying has 
to be done very gendy (using a 
heat pump) to get the least number 
o f rejects/warping or cracking elc.

e) Preconditioning and 
poslcondilioning o f rubberwocxl is 
necessaary only i f  the timber is 
thick. After the drying cylce is 
over the kiln stack should be 
allowed 10 cool down for atleast 2 
days without removing the binding.

CONCLUSION 
It has been found that the 

prophylactic treatment is best 
applied at the forest floor. The 
timber can be pressure 
impregnated even w ith a moisture 
conlent o f about 55 to 60%, using

CCA salts. The drying of 
rubberwood is to be conducted 
very carefully, for which iKat 
pumps am recommended as heat 
pumps very gently remove water 
from rubberwood. which other 
systems nonnally cannot.

K EY WORDS
CCA. ANTIBLU - ANTIBORER; 
HEAT PUMPS.
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M onth ly average price o f RM A 4 grade rubber during 1989-90 
The rubber maiicet was buoyant during 1989/90. The monthly average prices o f RM A 4 grade rubber 

is given below.

Rs. per quintal

April 1858
May 2020
June 2284
July 2538
August 2509
September 2047
Octobcr 1902
November 1933
December 2007
January 2163
February
March

2135
2175

Average fo r 1989/90 2131



REACTION WOOD-A NATURAL 
d e f e c t  in  r u b b e r  w o o d

R. V ijtn d ra  Rao and T .R . Hemavalhi. 
Institute or Wood Science &  Teclinology

llevea brasiiiensis Muell. Arg. has 
been planted in several slates of 
India especially in South for 
lapping latex. The spent irec has 
become an important source of 
industrial wood. According to 
estimates available with Indian 
Rubber Board, ^ e  rubber wood 
availability in 1990 is lo the order 
o f 45 m illion eft. and would go 
upto 61 million eft. by the year 
2000. Thus there is ^ope for 
continuous availability of such a 
raw material in large quaniiiics. 
Due to scarcity of primary specics 
:md also to non-availability of 
timber recommended for packing 
eases a number o f public sector 
undtertakings arc getting supplies.

of rubber wood for packing cases 
either as subsiituie df 
recommended timber species or 
mixing up with other superior 
species. Earlier wood obtained 
from lapped trees did not receive 
any attemion of \iscrs as it was 
found not useful even as fuel wood ■ 
on account of its fast burning aid 
smoky characteristics. However, 
the wood obtained from tapped 
trees drew the attention of 
con.sumers especially those in the 
South Eastern countries and in 
India.
In Dibber wood there arc two types 
of defects one is due to biological 
agcncy - fungi and borer attack 
and the other a natural defcct -

occurrence of tension wood.
While the former can be conu-olied 
by treatmenLs the latter being a 
natural defect cannot be brought 
under control.

The presence of tension wood is 
known lo cause problems during 
processing like fuzzy grain or 
blunting of tools and also during 
drying creating excessive 
longitudinal shrinkage, warping 
etc (Hughes 1965). In an earlier 
study made by the senior author 
(Vijcmjra Rao et al 1983} irregular 
disu-ibution in percentage 
occurrence of tension wood was 
found responsible for warping of 
some consignments of match 
splints made out of rubber wood.

M A T E R IA L S  AN D  M E TH O D

The material was collected from 
Sullia, Karnataka State during the 
month of June 1989 from 8 trees 
about 25-30 years old. The trees 
had been lapped and their 
economic penod was also 
complcied. Discs were collected 
from bottom and top portions of 
trees to find out the variation in 
pcrccntage distfibulion of tension 
wood. These discs were planed 
with planer and examined as such 
and after welling for the 
occurrence of tension wood both 
wiih naked eye and also under 
hand lens. For better visibility, 
phloroglueinol stain in Hcl was 
used. Tension wood occuring in 
bands was seen with the
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application o f this stain. Even 
with this staining i t  was not 
possible 10 quantify the proportion 
o f tension wood. So the entire 
study was carried out by 
examining thin sections under 
microscope. Forlh is, on each disc 
marking was made as shown in 
Fig. 1. 3 block from each side ai a 
distance o f 2" and block o f 1/2 
inch thickness were i»’eparcd. 
From each Block a number o f 
secuons o f 20 “  m thickness were 
cut and stained using different 
combinations o f stains such as 
phloroglueinol in Hcl, Chloro/cl 
Black E. Chloro-zinc-iodidc, 
Safranine+fast grccn. Intereccpt 
method has been used to quantify 
tension wood as it has been found 
to be quicker and accurate in an 
earlier study (Vijcndra Rao, et ai,
1983).

R F^U LTS  AND DISCUSSION 
An examination o f planed surface 
with the application o f 
phloroglueinol in Hcl revealed Ui 
some extent the c o n u ^ t between 
the two - the tension wood arciis 
with light fleshy colour in contrast 
to p ink colour o f the normal wood.

Under microscopc the tension 
wood was easily identilied a.s 
narrow and broad bands o f 
gelatinous fibres extending to 
several milimcters and also as 
scattered or diffuse. Work on the 
variation in the percentage 
occurrence o f tension wood from 
bottom to lop is in progress.

Hevea brasiliensis 
(Euphorbiaceae) poscss tension 
wood as in many genera o f tJiis 
fam ily (Bambcr 1974). In Hevca 
brasiliensis only the application o f 
phloroglueinol in Hcl on the 
cleaned surface has been found to 
be useful in differentiaUng it to 
some.extent from the normal

wood. It is present both in early 
and late wood. In Hevea 
brasiliensis S3 layer gels 
gelatinized which by staining 
reaction indicates the lack o f lignin 
and total presence o f pure 
cellulose. 'Rie other expression of 
tension wood is partial or complete 
reduction o f lignification in the 
cell wall. This is the main cause 
for wooliness and the longitudinal 
shrinkage (Dadswell, 1958). Thus 
the formation o f tension wood 
which has been found to develop 
righi from the .seedling stage and 
found spreading in wide 
proportion in mature trees is 
responsible forarfccting the 
properties o f this timber species.

The warping o f match splints made 
from some consignment and its 
absence in others may be attributed 
to the vide variation in the 
occurrcnce o f tension wood 
(Vijcndra Rao eta l 1983). As 
such, the wood is likely to behave 
(aratically depending upon the 
extent o f development o f tension 
wood. It is interesting to note here 
that seasoning behaviour o f this

species studied by Sharma and 
Kukreti (1981), revealed that 
longitudinal shrinkage varies from 
0.2 • 0.9% which is quite high 
when compared with normal wood 
(0.1%). This may be due to the 
variation in the incidence o f 
tension wood. Presence o f such 
lognitudinal shrinkage may affect 
the movement o f wood. TTiis may 
have practical application 
especially while making furniture 
etc.

S liGGESTIONS REGARDING 
U T IL IT Y
As the occurrence o f tension wood 
is a natural defect which cannot be 
avoided, ways have to be found 
out to make use o f this defect for 
belter utilisation.

As it occurs in the form o f more 
or less circular bands efforts are to 
be made u> make use o f these 
bands to bring out figure for 
cabinet and furniture making by 
giving some chemical treatment.

Cellulose content o f tension wood 
is higher than normal. The higher 
cellulose content, together with

Fig. 2 Banded type o f tension wood
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5-10% increase in density over 
normal wood, results in slightly 
improved chemical pulp yields 
(Caspersion et al 1968), Tension 
wood is well suited for dissolving 
pulp and mechanical pulp. 
Dissolving pulp is very pure pulp 
made by removing hemicellulosc 
and lignin from a chemical pulp. 
Since lignin is low or absent in 
tension wood - it is very well 
suited for dissolving pulp which is 
used in making cellulose products 
such as cellophane, rayon and 
nitrocellulose. For this, individual 
fibre strengih is unimportant 
comp^u^ed to normal wood. 
Mechanical pulping o f tension 
wood yield higher strength pulp 
and is easier to accomplish since 
the proportion o f lignin in tension

wood is lower (Scanunuzzi and 
Vecchi 1968). Experiments may 
M conducted on tension wood of 
"evea brasiliensis also u> find its 
suitability for making cellulose 
products as mentioned above. 
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Pre-felling Pressure Injection of rubber trees for preservation 
of rubber wood - A new concept

Rubber wood can very well be icrmed limber o f ihc future as il is fast geuing important in the context o f supply 
position o f  conventional timbers bctoming discouraging due to dwindling or depletion o f naniral fwcsis and iIk  
consequent curbs on felling o f forest trees. Even though Hcvca wood is a quality timber with picasani swwcolour and 
many oiher desirable characierisiics, lugh su-Wptibility o f ihc wood lo bio-dctcrioratiTig agaiis like fungi and insects 
re.suiting from the high starch conlcni and lack of colour^ phcnolic compounds in the wood is a limiting faciw in its large 
scale use as a quality limber.

Successful treatment by any timber preserving process requires that ihe preservative should penciraic evenly into 
the wood in sufTicient depth and concenffilion lo protect it frwn wood destroyers in the evirtmmenl. Even though pressure 
impregnatitjn method can successfully be employed fiT fixing ihe prcservaiives into the wood, the proccss is cumbersome 
and costly. After felling the tree, wiihin the period of oaa-iponing the logs to the ireauncnt plant the wood gets an’ected 
by fungal attack. Treating Ihc cui ends o f logs wiih protectant chemieds may also not give compleie protection as the 
many wound-s produced during felling onthe irec trunk may serve as points o f entry for the fungus. Once inside, it will 
grow from end lo end within no liine. hence a study was undertaken to evolve an easier and cheaper method o f applicaucm 
o f  presctvativc chcmicals inlo the wood. Since il is very difTicult to impregnate the wood with preservatives once the 
moisture is lost, the possibility o f sending the chemicals inlo the live wood was thought of.

Attcmnis were made ai Rubber Research Institute o f India for evolving a suii - We method for prevailing ihe wood 
destroyers. T h e «  have culminated in the development o f a method whereby the tfee is injected with Copper Sulphate 
solution using a pressure injection cquipmeni developed at (he Insiiiute.

The chemical was found to spread all through oul the tree trunk upto the top most iwigs. to A e c en w  o f the w ^  
arxl e v « i  t r i h e ^ t  SYstem downwards. In immature rabber tree, wood injected wuh Copper Sulphate by this m edt^ 
and even to me rooi considerably free from fungal attack for a pTnod o f 2 years and retained

h X h fT h i«? o lo iS  wood as against the brov^nish discolouration of the untreated wood due lo enzymatic oxidation.
m o .  in .he injoc.d wood. S in ,il. w .s o l„ .» .cd  ^

for more than 6 months and ob-scrvaiions arc being conlinued.
V . /• the oreservative chemical into the tree trunk all throughout has opened up

This new niethod or dye for improving die quality o f wood and also for
possibilities o f  sending -niis method o f preservation
imparting any d^^^^ble^ades o f c o l o ^  thoughouts ihe year as against thepresemt constraint whereby
mayensureuniformweUdismbuied^ageofp s e r ^ ^  ^  dueing the months o f February. March and April.
the industrial units have lo consume die major snare oi s .-L. Thankamma. Mycoloeist. RRH.
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RUBBER W OOD - PROBLEMS  
AND PROSPECTS

G. K. Praka.sh, 
Aspiiiwood Ltd.

Due 10 the rapid industrialisaiion 
in Uic couniry, the demand for 
limber and limber products has 
increased considerably. According 
to available siaiisiics, there has 
been considerable shrinking and 
depletion o f foresi-wcalUi in the 
world to ihe lune o f about 45%. 
Since high quality species like teak 
^ d  rosewood arc no longer 
available in plenty for building and 
fum iiurc use, it has become 
imperaiive ihal we should go in for 
other secondar>‘ species o f wood 
and dmber products. Among these, 
rubber wood o f late has evoked 
considerable interest as a subsiiiute 
fo r other type o f wood. I t  has been 
conclusively proved that rubber 
wood with proper preservation, 
treatment and seasoning can be 
upgraded in strength and quality.

Since the economic life  o f a rubber 
irce is about 25 to 30 years, there 
should be a continous replanting 
cycle. In India, staiisiics show ihai 
there is a replantable area o f about 
9000 hectares. I t  is noted that 
Kerala alone w ill have about 8,000 
hectares o f replaniabie area, which 
should g ive  approximately 1.6 
m illion cubic metres o f wood 
annually. Thus, rubber u-ee 
becomes a renewable sourcc o f 
limber, and availabiliiy o f raw 
material w ill not pose a problem.

Disorganised Source 
WTiile wood procurement and 
upgrudation is itself a highly 
labour oriented and complex 
indusuy, rubber wood 
procurement and upgradaiion is 
more cumbersome due to 
impediments we face right from 
raw material collection to 
seasoning. The industry by its very 
nature w ill require dispersed 
locaiions with regard to log 
procuremeni, sawing and 
prophylactic treatment in view of 
its high sensitivity fw  degradation. 
The ireaonent facility should also 
warrant split location. Similarly 
kiln  drying and seasraiing may 
have to be carried oui in more than 
one location. This feature by itself 
presents a complexity and on top 
o f i i  the possible govemmenul 
conirols on resu-iction for 
movement of logs and sawn limber 
w ill have to be considered. Above 
all, the biggest problem facing this 
industry is that, the raw material 
sourcc itself is disorganised, due to 
a variety o f reasons.

Transporla lion
First o f all the bulk o f the raw 
material is with the small grower 
scctor in scatiercd pockets from 
where this has to be u-ansported in 
less than 24 hours after a 
pre-prophylactic UTiatment, since 
rubber wood is highly susceptible 
to fungus and insects. Most o f our

estates arc sleepy in nature with 
deep u:rrains and pockets and bad 
roads with poor communication 
facilides unlike Malaysia or other 
Far East countries, and hence 
quick transportation o f raw 
material is not easy. Secondly the 
specific periods o f felling 
prevalent in Kerala corresponding 
to replanting between January and 
April arc not contributing factors 
for round the year procurement of 
raw material. Even i f  it is induced 
with additional monetary gains, the 
work becomes hazardous during 
rainy season, Any industry which 
has to thrive should work 
throughout the year without 
interruption, and hence we should 
Tmd a viable alternative for the 
problem mentioned above. Even in 
Malaysia wood working plants are 
closed during rainy season and 
labourers laid o ff a siuiation that 
we can never comprehend under 
our present labour scenario. 
Another retarding factor is the 
problem of purchase o f timber and 
its logistics. The group working in 
ihis irade is o f a differeni culture 
wherein one may have to 
encounter many economic and 
social issues on procurement The 
problems of "attimari" freely 
played and as such it would be 
highly necessary to have a firmed 
up raw material pnxurcmeni plan 
with a reliable and effective 
monitoring outfit.



Due to the high swisiiiviiy of the 
raw material against 
bio-deterioraiing organism, initial 
prcservaiion should start from the 
log culling stage iisclf. 
Prcservaiion of superficially 
ireaiged logs for any length of time 
is not found fcsasible although 
research studies show that sawn 
and chemically impregcntaed 
rubber wood can be stored wiihom 
decay fM considerable periods. So, 
inuisportation o f such a sensitive
raw material to ihe site o f sawing 
and then on to the production base 
in less than 24 hours is posing a 
serious problem.

Preservation 
In India Sodium 
Peniachlorophenate is used for 
initial dipping and preservaiicMi of 
rubber wood. This is banned in 
other countries due to its high 
toxicity. Arsenic b^ed 
Cwmulaiions like CCA s k  toxic, 
costly and not freely available Md 
Boron Boric Acid is recommended 
as a chemical o f choice.The cost of 
chemical is the most critical factor 
in the whole operation, which in 
turn escalatcs the owrall cost of 
processing. So, the priority ®aes in 
for adoption o f a chemical of 
minimum cost. The cosi o f wood 
along with chemical and labour 
cost is defimtely on ihe high side 
in India compa:^ to Malaysia.
The fungicide and insecticides 
manufactured within the country 
are costly due to the cost of 
imporL<: o f basic chemicals 
involved in the manufacnire of 
ihcse formulations.

It is understcKKl that trails with low 
cost chcmicals are in progress in 
FRI and other related institutions 
Lo find out a most economical 
formulation from the point of view 
of cost and efficiency. Because of 
high cost o f raw material chemical

fd la tw u r wages, the cost of 
treated wood reaches very near the 
TOst of oth» popular species like
Anjih.Thambakam, etc. I f  at all
we try to import these chemicals 
there again we face problems due 
10 the stringent impon policies and 
exorbitant duly which is around 
200% or more.

Coupled with all the above factors 
we have a very low productivity in 
Ihe country compared to Malaysia. 
Indonesia or Thailand. While the 
labour cost per unit of product is 
much higher than that of Malaysia, 
the final treated product will be 
further costlier than Malaysian 
trewed product.

Technology

Now coming to the technology 
aspects, the question of adoption 
of proper technology is of great 
importance. While the indigoious 
technology - ASCU - for wood 
preservation in general is 
prevalent, some other technologies 
also have been devek:^ in other 
countries without great change on 
basic formulations. The CCA 
formulation is used in Malaysia 
also for wood preservation but na 
widely practised for mbber wood 
because of its colour factor. 
Various proprietary fomiulaiions 
of companies like Hickson. 
Celcure, etc. are used for 
production of rubber wood in 
Malaysia to retain its natural 
colour. As Malaysia concentrates 
only on furniture export maricei, 
this treatment is more feasible foe 
them. Malaysia has also imposed a 
regulation that only pressure 
treated timbo’ should be exported.

In the rubber wood industry, one 
may have to look into the efTeciive 
way of drying the material in the 
quickest possible lime. The
conventional drying kilnstakc
usually 10 to 12 days for drying

the material even for reduced 
dimensions, thus creating an 
imbalance betwe«i impregnated 
and dried wood. White chemical 
impregnation is o f a limited 
duration not exceeding 3 to 4 hrs 
for batches, d^ing proces is 
time-consuming. The altmiaiive is 
10 have as many dryers as possible 
lo channelise the im pre g n^  
wood without storing it for a 
considerable length <rf dme which 
is a coaly proposition. The new 
technologies are ccwisidcred more 
efficient frwn Ihe point of view of 
faster drying but one is not quite 
sure whether the woibitani cost of 
machinery coupled with import 
duty w ill be justified from the 
point of view of timber drying.

Marketing aspects.
Now coming into the marketing 
aspects of rubber wood, the 
general fear is that we will have to 
face some problems on its 

[ acceptance. Initially there w ill be 
' some resiflance from the 

consumers who may be reluciam 
to adopt rubbeer wood as a pan of 
building material. Though rubber 
wood has noi been used so far (oc 
construction woiks.serioiB 
attempt has to be made to get this 
adopt^ by the construction 
industry at least fcô  internal use 
like doors, windows, etc. The 
potential use of rubber wood in 
furniture and allied trade is na 
found easy since we do not have a 
Urge scale o r^ ise d  sector onliio; 
Malaysia, Indonesia or Thailand. 
While the industry is highly 
develqwd in Singapore, Taiwan 
and Korea, we Bnd djRkulty in 
competing with them in 
international maricet due to high 
cost o f our raw material and 
products. The countries dealing 
with rubber wood rwver use rubber 
wood for internal consumption.
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There, ihe en iire  rubber wood, 
ireaied and seasoned, is exported.

The active m arke i fo r  rubber wood 
shouJd be in  N orth  Ind ia , since we 
have noted iha t the bu ild ing  and 
fu n u iu re  trades have started going 
in  fo r  secondary grade tim ber, 
Created, coated o r stained. So 
rubber w ood also should p ick  up in 
N o rth  Ind ia , perhaps afte r a s low 
s ta rt There are so m any other high 
p r io r ity  areas lik e  pane lling , flo o r 
boards, ch ip  boards o r hard boards, 
veneering rubber w ood as a 
co re -p ly  fo r bonding, etc. B u t a ll

these w il l  take some time to 
establish under Indian conditions.

Rubber wood industry no doubt is 
an upcoming industry and has a 
very great potential i f  the cost 
aspects on raw material, labour 
and chemical arc contained w ith in  
reasonable lim its . I f  the industry 
has to thrive, the Government 
should assist this industry to 
procure the chemical at 
international prices.

In  the lig h t o f  conservation o f  
natural forests fo r provid ing  proper 
ecological balance and in v iew  o f

the conccpi o f  wood upgradation 
achieving waste utilisation, the 
indusu-y should m erit substantial 
subsidies fo r promotion. Hence my 
appeal is iha i the Government at 
the State and the Centre should 
formulate a forw ard-looking plan 
fo r  prom oting the industry in the 
righ t lines.

1 would like  to  thank Shri P. C 
Cyriac, Chairman, Rubber Board, 
Dr.Sethuraj, D irector o f  Research 
and Dr. V . Haridasan. Dy. Director 
(Eco. Res.) fo r the ir valuable help.

TH E  CLONES APPROVED FOR 1990 - C ATEG O RY I 

R R IM  600
A  high yie ld ing done evolved by the RRIM  Parents are T jir  1 and PB 86. Tall straight stem moderate lo fairly 

heavy branches, branch unions weak. Young plants show spindly grow and late branching w ith occasional leader. 
Narrow broom shaped crown, foilage sparse, small yellowish greenlcaves. V irg in  bark thickness below average 
renewed bark above average, bulges above tapping cuL V igour at opening below average, after lapping above average.

This clone shows rising yie ld  u^nd. In itia l and subsequent yields is good. Commercial y ield over 15 years in 
M alaysia \s 2199 kg/ha^yr. Commercial yie ld  in India over 10 years is 1317 kg/ha/yr.. Latex is unsuitable for 
COTicwitratioa H igh ly  suscesptible to Phyiophihora and pink diseases and hence requires efficient protective measures 
when planted in  area whwe these diseases are prevelenL Tolerant to Oidium, brown bast and wind damage..

GT 1
A n  outstanding prim ary clone developed in  Indonesia; upright and slightly kinked stem. Variable branching 

habit. M a in  branches long and secondary branches light, narrow globular aow n , dense dark green glossy foliage. 
V irg in  bark thickness average, renewed bark below average, vigour at opening above av«-age to average, girlh 
increment on tapping average, “n iis  clone shows rising y ield trend. Summer y ield also high. Commercial yield in 
M alaysia during ISyears was 1615 kg/hayy. In  India it was 1359 kg/ha/yr during 10 years o f  tapping.

Good tolerance to pink disease and broMm bast, average to above average tolerance to w ind damage average to 
below tolerance to Phytophthora and O idium. Withstands higher intensities o f  upping. Considered to be welt suited 
fo r small grower.

RRII 105
A  prom ising clone evolved by the Rubber Research Institute o f India. Parents are T jir  1 and G l 1. Stem tall 

and stra igh t Branching good, strong union. Canopy dense, mosily restricted to the top.

Foilage dark green, leaves glossy. V igour before and after tapping average. V irg in  bark and renewed bark 
thickness above average. Number o f  latex vessel rings in  bark high.

Shady yie ld  trend. Very high in itia l and subsequen( y ield. Estimated yie ld  in  large scale trial during ten years 
o f  tapping is 2480 Kg/ha/year. The average yield in  commcrcial estates is 1652 kg/yr during 6 years. This clone has 
fa ir  degree o f  tolerance to  abnormal leaf fa ll disease under nomial prophylactic measures. Susceptible to pink. Fairly 
tolerant lo  y ie ld  depression during drought. S/2 d3 system o f lapping is preferable as brown bast tendency is reported 
from  many holdings.



A STUDY OF THE WORKING AND 
LIVING CONDITIONS OF LABOUR IN 

RUBBER PROCESSING FACTORIES

Dr. V.Haridasan 
R ub b e r Research In s tilu te  o f  Ind ia .

Rubber is a aop which involves a 
degree o f processing. In ihc ease of 
large estates die processing 
factories are located within 
themselves, while processing the 
rubber o f small growCTs is 
undertaken by crepe mills spread 
all over Kerala and Tamil Nadu. 
Around 15-20 per cent of the crop 
is scrap rubber. These are 
convened into estate brown crepe 
or crumb rubber. There a it 
separate factories for 
manufacturing crumb rubber as 
well as estate brown crepe rubber. 
The present study covers only the 
crepe mills.

The study was carried out in 
1988-89 and the data related to Oie 
period 1987-88. At the end of 
1988. there were 124 crcpe mills in 
Kerala and Tamil Nadu. For the 
purpose o f collecdng data, an 
investigator visited 102 crepe 
mills. Although he could visit 102 
mills he could collect data only 
from 67 mills. The others were not 
working at the time of visit. The 
operation o f the crepe mill is often 
seasonal, depending upon the 
availability o f scrap rubber. The 
investigator contacted two workers 
from every crepe mill, totalling 
134 workers from 67 mills. The 
data were collected in a pn:-tcstcd 
quesUonaire. The information 
collected included the family
background o f workers, their
education, age, dependants, size of

Table I t  
Age distribution o f workers.

No.
18to25y(ars 21
26 to 35 years 47
36 to 45 years 46
46 to 55 years 16
Above 55 years 4

The family size of woriters is shown in Table 2.

Table 2: No. o f families w ith  children.

No.of Dependmis No.of
families (other than families

own children)

1 child 26 1 dependant 22

2 children 43 2 dependants 23

3 children 25 3 dependants 17

4 chddren 9 4 depdnedants 9

5 children 3 5 &  above 5

Total 106 76

family, length of service, nature of 
work, working days in the previous 
year, income from the crcpe mill, 
supplementary income, savings 
and expenditure.

Family background: Of the 134 
workers, 132 were male and the 
rest female. Of the total, 78 
workers belonged to Christian. 47

to Hindu and 9 to Muslim 
community. Out of 134 wortsers, 5 
were illiterates. Of these 3 were 
Malayalam speaking workers, 
while 2 spoke Tamil, 15 workers 
studied upio SSLC and 2 beyond 
SSLC. The percentage of literates 
therefore formed 96. Of tf»e 134 
workers 112 were married but only 
106 had children. The age
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d ia r ib u iio n  o f  the w o » to s  is g iven 
IB Table 1.

i F rom  the u b te t i  can be seen that 
: ^ a i e s w i t f i  more ihan 3 ch ildren
, form ed o n ly  I  lp o ^ c « ru  and 
I £ n u lie s  more th a t 3 
= dependants fonned  18 per ceoL

j lK » n e a D d c *p e o d in ire ; O d m  
I a v e r ^ .  the w orkers tam ed 
, Rs.508/- per m onth  f io m  their 

m ain occupation and Rs. 16(V- 
fro m  subsid iary ocaq>auco. In  
add ition  to ihsse sources, ocher 
fa n ii!y  ntentbers con tribu icd  on  »  
average Rs. 1 19/- per month. The 
to ta l OKXithly incom e o f  the 
w o rk e r ’s  fe m ily  %as Rs.7B7.

T he  workers  were found fo  spend 
nw re  th a i w ha i they were earning. 
T he  to ta l m o c th ly  expendiim e per 
fa m ily  was R s .811/- show ing a 
d e fic it  o f  RsJ!4/- pe r n ionth. The 
av-erage expenditure per head (per 
cap ita ) was Rs. 197,80. The d e fic ii 
was m e t fro m  theur bonus 
paym enis and by  borrow ing . 
A lth o u g h  th is was die  g e n c i^  
p ico ffe  there were some workers 
w ho had savmgs also. Thus 21 
w orkers  had sorDe sort o f  
insurance wUh the U C ,  17 
w orkers  had jo io e d  c h iu y  and 10 
w orkers  had sm all bank deposits. 
G o ld  on iaroenis were found w ith  
104 fam ilies . T he  p a t^ m  o f  
expenditure sh o ^x d  tha t 65%  o f  
expendiu ire  was on  food fo tk iw cd  
b y  12%  on  the iie m  ”eoiertainnx;n( 
and o thers". T h is  item  included

T a b le  3 :

A v e ra g e  e x p e n d itu re  p e r  h e a d  

o f  Ih e  w x )rk e r a n d  h is  f a m i iy  (m o n th ly ) .

Items Rs. PtTCeniige

Food 127.83 65
C loth ing 13.80 7
House rent 0.90 1
E A u a tio o  6-00 3
Fuel &  ligh ting 9.38 5
Medicine 6.76 3
Travel 7.95 4
Emertainment <& others 25.18 12

Total 197.80 100

expenditure on becdy, c i^ re u e s , 
alcaboiic beverages and f ilm . The 
details are shown m Table 3.

Social security benefits & txn crepe 
m ills : The smdy s tow ed  that (he 
m in im um  wages n o tilie d  Uk 
G overiKnent were being paid m  57 
miJls, wW le 2  m ilb  er^aged 
workers od piece rate and 1 m ill 
engaged the w o fte rs  on a 
p roduc tiv ity  linked wage system. 
S e\'n) crepe m ills  fo tk > « ^  
d i lT c n ^  wages. O f  these 1 facior> 
engaged women workers on ly. The 
average w o rk iiig  days were 6  per 
week and w ork ing  hours were 8 
per day. R f ty  e ight m ilb  gave 
washing and un ifo rm  ^low ances 
to  ihc workers and 62 m ills  gave 
a u iu a l bonus. S ixty one m ills  gave

w ith  wages to  t l v  workers. 
However. P rw K k n t Fund facilitv
was arvailaWe o d y  in 20 mrns.
There was no im ifo rm m - tn ihe 
amiual bonus p a d  lo  the ^w ke rs . 
I t  vaned from  8 lo  19 per cen t Out 
o f  the 134 «t3rkers 14 so rte rs  
undergone prolonged medKal 
treatment during  the last 5 y » s .  
However, there is no e\ KJence lo 
a iiribu ie  that the disease as 
caused by the w ork ing  conditions 
in  ihe crepe m ills .

A cknow iedgem ent
liBBntcMioCk MfT 5nhnj.
md  D>. N M M iih ri, D>. D racao. RlUt fc>
cmediy cuMwe *e pepet

JW  hdp p» ie n a  by

Rubber Honey
R ubber nee is a  p ro lir ic  producer o f  honey. In  Ulc rubber m e , honey is found « Ihe exn»-flo ra l necBT) 

g b n d s w  the end o f  the pe iio le  where Ihe Ica fle is jom . I t  ise s tim a ttd  that honey fro m  rubber p iam u ions fo itD  
a ro m d  4 0  pe rce n t o f  the total Ind ian  p io ii jc t io o  o f  honey. Studies show th a  about 15 hives can be p iK c d  in  i  
hectare o f  n ibbe r plantation. In  a norm al year about 10 K g. o f  honey can be obtained from  one hi>T.

H oney is a salinated so lution o f  sugars. Rubber honey contains three m ajor sugars v iz .. fn i i t  sugar, giape 
sugar and cane stigar. Cane sugar form s on ly  a way sm all percentage and hence rtibbcr honey is  tle \o id  o f  the 
h a rm fu l c ffe c ts  associated w ith  cane sugar.
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AN ECONOMIC STUDY OF COVER 
CROPS IN RUBBER SMALL HOLDINGS

P- Rajasekharsui,

R abb< r Research In s titu te  of In d ia .

Legnnmious cover crops 
the growth as as yie id  o f the
nd jberiree. BesidK  actkig as a 
protective cover against sofl
srosiOB, iegumcs reducc Uk

i im nan irity  period o f Uie nibbCT 
tree and save ntfrogenotts fertilizer. 
Cover O D fs tra il cn  ibe w e d s  and 
su|ipn*ss the ir growth, ihercb)’ 
reducing the expeachtoie ob 
weediag. B ittt illd a trtfa e  
econoouc asiKcts o f  ra ts ii^  cover 
crops have not beea studied aod 

: hence the presem soidy.

>1etl»Qdoto£T 
I H ie  study was condkjcled B  
; KoQa>-am E^stnct. Two sam piii^
' bames were c tn s iD ird  using the 

i ia  o f  c t ik r^ io rs  gitM-ing cover 
crops and those grey ing  no cover 
c r c ^  from  the records d  the 
coocemed re fk ra J  offices o f the 
Rufcbcf Board. Se\-<ncy t w  
sampks froo i the firs t and fifty  
s a m ^  fixm ^  second caaegoo 
weze selected by s i n ^  m dara  
sunp iing  lechoiqQe making the 
total sample size ai 121 The study
was lesm cied lo  the snail 
hoidings. D euo^ectiO Q  was done 
daring the period Dccatsber 1988 
to  August 1989 using a preiesied
qoesuoraaire, keqaogthe
reference period o f the study &s 
1988-1989.

The cost o f  cover crop 
establishnteni and maimenince is
the boJdjBgs was con^wwd. The

d iffa w ce a T w e d n g co a  
: between the two eaegories was 
; aalysedsepneiyaDdcoeqmd.

SalKBt featares « f the s » ^  
The tatak-wise dbtrftncia iQ f 

; sam frtesiD ibesadyzeaaxlsaae 
features o f  the sao^iied T O  are 

. Aow a B  Table L  The average size 
’ o f  b o ld a ^ w i&  c o w  crops was 
; fa v d io b e s l ig ld y la i^ .
- cDspared 10 h o b f i^  wiihoat 

cover oops. Tbe s a id  per becaie 
 ̂ wasabosiighdykssiB ihe 
I h o id ^ fs  with ctwer crops. I^o n  
, these findiagskcaB be coachided 

ibM ̂  leJaoveiy beoer o ff 
growers dioved a tendency fe>

m

adofHscmtficaopfi
practices.

a

Bes«ltsaadd«cwsiaa 
I t e  cost o f  m«edi4g aad cover 
o o p  esaUishBeat and 
ataBageaoeai was worked o a  a d  
is sfaowe m TaUe Q. la  the 
boldfags w iib  c o w  crops the coals 
decre»edboBtefssiyearK>te j 

I seventh There was a saddca |
decrease a  iDiaj COS& 6 q h  tte
tk rd  >car oo«-ards as coap ifed  ID 
the & ra  two yeas. Ttes is o a a lr  
due to  die decKase ia wcediag 
co n  hOBi t e  thsd year Oswalds as 
the cover crops got eaafcli^ed 
finnh-by t ie  seand o r dun i year.

Table i: 
Features of the sanH)i«s

1. D ts tribv tka  o f l i e  samples

Santet^tal^ Nojjfsmipies Nsjsfsampki
wUkcoKrcTTfs witkom

co9er crops

}A eaxM
Chaigaaacben>-

Toai

10
40

72 30

2. HodliafS she aadstaw i per hectare.

n ricn rn t^  Hoitfagjwak fMdUtgs^»vkim
cotertJops aow rcn fs

Size o f hoidii«s(ha> 
A « n « c  stand per ha.

(L45





In these hokUngs weeding cost **ssli^Uy bigh m the sixita » d  
sevenih >-car of ptaming comiarttj 
ID fifth ycm of planting, possibty
due lo re^aKmkm of weeds, QBce 
the cover C7op& die o^.
Tbe maxinxnt cower crop 
man^eaietu cost wBs iBcmed
during ibe third and founh yevof 
planting synchronisiAg ivth ite 
lid urieiM growth of the covov 
Tliis cost is less ia the sndi **1 
seventh year of ptaitmg. sBce tlB 
cover crap was ifaaoo dc3«oj«d 
wbcn the campy cksBcd the ciMiR

Most o f  tbe growers were leluctaa
io ̂ jp)y n m s e s  a d  lertihsen for 
d *  c o w  crop. Only l3 te o K rs  
out o f  7 2  (1 8  per cent) qiptied 
manures and fenilisen for ihe 
cpvei crops. Regardtng fertiliser 
apptirgnnn for COW  crop BO 
scientific princ^sies were followed. 
Most c f  i lm i applied a  portiaB of 
ibc femliser notrkais mieDdcd for 
the rubber tree aloog with the 
aaaia in g  o f nd)l}er. So aiso m oe  
o f die growers in*erv»ei*d 
f<^k>wed the fecxxiuBcaded covcr 
crop see«l tieauneni ifte hoi waKr 
neacnent. scariGcauos etc.

L ab oor req airt^ nn t
TTk  total (aboir lequBtmeat for 
weediag. cover c r t y eaoW iifaw t  
and cnanagrBeK for the e iu c  
penod o f Hunaiunt> w k  57.4?
■ an  days ■  the hoUMgs mid) 
cover crops and 130.W ■ »  diy* 
far wccdWig IB ibc hoMiap
«iihoutcov«rcn]ftt.

P*>«»g aod s io a  thca thoe wasa 
P” 5«fe*s*ve decrease IB the w i  

coa-O bc possible naaoB 
for the w w o a b fa h iM i of cover 
oops may he doe »  * e  tow fcvd
ofman^erialmpoL
^  ePTeci o f eo%«- croppiag 
lleae tsav s«in o cB isis  
presewed io Table UL llic  savng 
IQ ««edii^ cost ia dtc p lanttuK  
nismg cover crap was wnAed (M 
ai Rs34Q4V- pCT InctaR over the 
eaore iomabaity pemd of jevea 
years. 11k total co a  leqairal far 
the e a a b b ste e a  « d  O M KO KS
of cover cicp e » e  »  Rs.916/-. 
Takioe BM) accoM  dK co a  of 
wecAag aad cover crop 
Biwaeemem . the act a v a g  i» 
total CQBi, conpaRd K> the 
hokSogj *-idio*i cover crop caae  
«o Rs.2-tg9/* per bsaare fev the 
eaikt ■nmabnry period of srwea

FertiEser applicaiiM for r«M»er 
1 Ttefatiltaerj t ip fe m w far 
I njUxriateaieasDodieddeseives 

BCflOCB. Ineapecsive of * e  £aa 
: mheAer cover ciop was 
! esoM idiedarBO tteew asa  

■eadeacy for ̂ fJlyiag * e  sane  
kad «h1 q o K ^  of knilisexT ia 
both ca r^ sie s  of holdiags.

t StadKicoaducied by ite Robber
- Research IfHDDMe of ladta and 
J M afaysareveal^thefeniiiser  
’ nqu ieM tsofn jbber^ow tiw nh 

legome g ro w i cover aHi Baantf
• grooDdcorCT vaiy coRsiderabiy 
i dB ripe tbe taneria^o fw B H rw uy 
I an d d m gih eeartyyeaB af  
j n o fm y  period.

“nK Mghcx groK-di o ie  of ratto: 
H teed  ia i e s » e  cover vcas 
coBid be acheved •  B^aral cover 
anas oaiy » « b  dK ap{iiicaH» c f 
exira dose* o f aMroaeaoB

hi onier io acktfve oufom plaai

boktaaBs.separaie 
: TtcoaaBMMbDoasva^ISacgof 
i 12.12.12.NPKiBtJUaRpeThecaBre 

(or its tXfivTkms} for seas wheie 
fcgan ia o a s p w d  covenae 
e s^ )S M » d 4 0 0 kg < tf 
lS.I0j6.NnC B iiztae per iKctaR 
(.or its eqmaieatslF fa  areas w i*  
ao k g w e  groBDd coven aR 

I lecooaeaded bon  the fifth  year 
o f piaoiiac td l o n ie g  aage. 
Uafa ttMKlydiis

I by the saaiple giuwen. 
i aiaiDDry of t e  powers 
i 17.17.17 co iB p ie x .A ia M M
I pkcsplMe»ipkae<Faaaiaptes)

Casts of ttoei 
cover crops
As ncBtiwed earlier (be a\tragr 
sue o f hoU ii«  wss re laDvdyJ» 
far gfowets wiAoot c o « f crops.

The wuxitoua weeding o b i
iBCtmed d i r t *  * e  * a » d  y a r  flf

TaW era :
Net saviBg »  essts (R s lia t

W eedi^ 00(« i i  Wdiass w i*  cover

Total

i SessavagiaweediBgcoa 

I ‘ Net s»r»g ■ « » » « «} __________
:i«Su55



with poudi or strait feniliscn with 
DO discnminauon tetv.-e>en the 
i t x v t  two categories. One possiWc 
reason for foliowing this practice 
may be L^k of sckniiHc 
knowtedge.

1q m  cxperimeni cotnducted bj- 
ih ; Rubber Research losxituce <k 
India iMiih leguminous ground 
cover (Puenina phascoksdes) *id  
nafuni cov-er show^ that the 
amuial >'ciid per heciae «as 
higher in the tegoine covcr area 

a oimiUatii.'e yeiki mcrcasc of 
466 kg *a s  obtained in three years 
tkne. The additional >-iek] obtained 
ia iegume covcr area for the first 
three years of Qppwg more thsi 
ustified Uie cast of est^>lishmg

and mainteaancs o f legume cover 
(M a h e w e ta l.. 1989).

Suggestiofts
The present study reveals the wide 
gap in the 1 ^  io iaod technology. 
CoRsidetabte cost can be saved by 
proper estabUshment and 
masiienance o f ground c o v c n  wiih 
scientific feniliser appiicacion. As 
a partial m nedy exiensioQ 
acti\-ities may be sorengtheaed.

Popubrisation o f  shade nteraBC 
cover crops are essentia] since 
n o a  o f  the a n al! g r o w s  resoncd  
to  in iercro p f]^  daring the Bicial 
years. After the removal o f  
intercrops, usoally by the thinl 
year, the c h a c e s  o f  estaWishiag 
Ptieraria was lelad yd y less_________

co n p v e d  to shade toletvH cover 
crops M ucina sp.
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R E F E R E N C E S
Rakbcr 8 « r i i M  Bodecf N M it

K-LP«ii).S 
G»>xe, EkK, S. ( I9t9). A of

 ̂ nfaber pvM

Lightn ing In jury
Rubber tn. js  of diHereiu ages 3T  SBScepcible to h^Knng Bjtvy . The damage inay be f<v a groiQ) of trees 

in lines or even o) a scaacred pauezn. The exmx of dvoage vanes. The atutfestadoo of visiiie syn^xams of 
distress is rather sudden. Seriously effected trees are killed and they wife in twv lo three days. Paniai damage
10 sorne bf3Dches or poniocs of die m m  sum  may also ocor. la dte affected portioas. exaiteioo of laiea is 
observed and the bark seperates from the wood aod die damaged bart ts cotoaiged by borer beetles to tirfe 
a m b e rv A charactenstk feature is that cantbim is ftr tissae that gets daniaged f n i  and as i  resok. the 
cxnbitEm a id  the inner b«k ate coloiaed daed lo dark violet. Dyiog of nsaes sans tv m  the canNoai 
exteadifig thiDu^ ihe ba^ m aa oorward direction. Soon after hgfOTiDg strike jpodeacc of paich canker abo 
increases.

Ad assessment of the cbmage nay be made as earty as posabfe after the hghtnmg smke. Coaptesdy 
^ected aod dried up plaKs may be itsKTwed. In the case of partiaDy affected plants, the damaged b«k u  snped  
out, the exposed area washed clean with A n ao  or Emisaa or Cerrsao or AgaUol aofatioB and after drying i  
w o « d  <brssmg compound applied. It exposed id hot sun the utaied portwes may be white washed.

Sun-seorch
Young iu irsry seedlings ofica sttffer ftrjra sm hxacb. The bark at the collar repon dries ap resokuig 

is  a girding cfTea and the ^ ectcd seedtiogs &y sabseqimily. This is mainly due lo heang ii|> lo ihe sod 
so u id  the cnUar Md cookl be prevented by mulcha^ the aursoy beds wiife di^ ogmac maner by the adveai 
<tfhot<ky «'eaiher. Fresh grees mulch duuld be avoided.

In young cfeviogs the bark at or above the coBar legian oa the SMle fK sig  Sooih of SoudHWca ofka
gets d a m a ^  due to sut'scorch. In buddings soneutaes. the dead soags of stocks Call off leaving a cavity it 
the bud ufuoQ. Whca this fsccs South or South West. su»-sc<vcfa effect becomes prominem aod the bark am
the saon dies. IQ diese cases often the damped bark is is  the shape of a spearhead. The affecBsd bark is cotontsed
by wood p«asite fimgi hke Dipkxha caosiDg fttnher damage.



RUBBER PRODUCERS SO CIETIES: 
AGENTS OF CHANGE

P. K. Narsj-afian 

JL Dirtcfor (Rubber Pronaotieo) ^

Tnnsfer o f i piam auie K d a o fap
os  a  seasoat basis 10 Eiie 
vulnenble sectioB of Ac nbber 
pfaHUing camtuciqr ■  «
ioielUeibfe maiDer. ca o p ie i w i*  
t in d y  delhnery o f qoriky iopHB 

and eqoipnieas M cfieapa a n  is 
perhaps ihc b r^ c s  s » ^  l^ ic r  

tioc wouid b d p  sasuBue  
producticn and prododivty of 
rabter &OB a u B  J n k b ^  
Pm bfam xm oi sm iB M b i^  
y rjr  after ycaros tfaeoactaod 
■wi Biadnjmcy o fcoeu xM  
persoond w iA  Robber B o «d  ID 
cm rriod K  Mrfbta « i o »  BeeA of 
the nibber g rc m « ;o «>— iiy cm 
Ite other have beem  iaqyaiag 
K>CR coQSsamcs »  MHI Aese 
t a ^  A s  a  lesuh productivicy of 
n a D  b ot& Q ^ taas bees I 
£ v k>«cr Umb i M  o f the 
profcsskmUy m *iged

BeScosK .
Jagiieneaben

RPS
\ Tbctt asaxtadaatvcRc^fed
> RubberPredBcasSccEte^RPS)
I TtgtsKicdwifeAeDiaiki 
: Rops& vaBdcrA eO BR Bi^  
i S o c x tia A a  based o i t  &i&
 ̂ BSBEd by i x  Rubber
' B o « d .O B )y 7 n a lh ^  

p rcxaam  aeed be t e c  e  fcgsaa  
a R P S .T te B o w i« 9 ^  t e  

i 10 tpabfy tor B ead 's i|]|iDvi< 
I t e s k H U b e S O n r i a b a o i d

: katiagoloaer f f c g M t o o f  
j tte sDoety Md docBB de 
1 ii^eadvafcukEaiapeaaiaB«>

' t ic c s o ld ilfe i^ a iE p n fs :
' d a n t^ s a g g a fa g ty M B . 

DesxaaaMat by * e  eataana 
officer (tfteBaaB3<a?ekva« 
icdaHprs an jiso la be doae if

ccBCibaain8a.3(y-a
<BeHdRj.HV-KM

ta view (tf itau * e  Robber 
B u rd fe k it

aaali IttkfeR at i r  TdlKfe lev«i 
fanaaetymasferof 
and deMvcry i^MC d«MS 
i m .  by oiiaMBBg I uhM»7 ,
■aocialQOfis of nbber fiowas ia 
eac ta T flliC e w iA a a rK n r
■em b«N><< 150 e  200 iiowe# 
b u t ia f dK aenrice area of «ck  
KaociMicasto2-3Ka.Paat 
experieaica itew Aft 
CKsedtts 200 «o a U  M ke

Om c  * B  a a d n a  is atisfiett 
Boad woaid acxard «s ap p o ^  i:
tteR PS ^aaoaA e^ct 
K p e o n  by *e  Boat's Fieid
O f& srof iK  area M> icr<y *e  
«|ipbAq'CfdKaeabas

; v i ib i i i r e t e n a v f t w
^ o a » x  0̂  M i  

, paaM vteRAeRPSaaealin  
opetaae froai. cattR of ifee 
orfHabca eic. t ie  FxU Officer

: o f * e » « » s * » *

i m d e iB f t « :a « a a f i» K * i^  
: it e W o B c b je c w r f

fO f*e xoetr

pnaoKiKa 
Beetags of iaei 9pe w aid  a  
Bfaaaeraaa

T k f » « ib o d y o t f * e « W B

(facan * e  ̂ «cricai aam M s ID be 
ariertatoa b ) tte SDCXiy lobe^

I t e a a ^ o fK P S s fa r  
appM«B« by * e  B ead  a  0 >er 
lOOQ. S ^f3Q ft-««e  i M i :  V  of
RPSttaiftftm :*



RegiM

Nagm»il
Trivandrum
ftiiialur
Pathanamthiua
Adoor
Changanachwry
KarjiraRjalJy
Kottayam
Paiai
Eraaupeua
Thodupu^ia
Moovaitupuzha

6
36
34
58
29
38
68
51
93
32
45

RegioD

Kothamangalam
Emakulam
Trichur
Palghai
NUambur
Calicut
TelUcbcny
Taliparamba
Kanhangad
Mangalore
Goa
Pori Biair

The membCTship in each of Jhcsc ociciies is around 100 (»  an average.
enviously impressed by the 
demonstrated advantages derived 
by being members of RPS, hrid: 
activities arc afoot among rubber 
growcre to organise new RPSs in 
village where such societies do not 
cxisl now. The extension personnel 
of the Board also have been 
organising group meetings of 
setecied rubber growers in each 
region and persuading them to 
form RPSs. Rubber growere who 
have been keeping av/ay from 
RPSs existing in their villages also 
have started nuoUing as members. 
UltimaieJy it is likdy that eveiy 
eligible rubber small holder within 
the jurisdkiion of each RPS would 
be auracied and enrolled as 
members in the respective RPSs. 
Geneially, rubber growers owning 
rubber area of less than 0.20 ha (50 
cents) are ikm suggested to be 
emoUed as members of RPSs as 
they will find it hard to pay Rs. 
6tV‘ and take up mmbership. But 
the RPSs have been advised to 
exto^ all the benefits to such 
small growers al»x as in the case 
of other regular members. This 
OTangment will enable even the 
sm aller rubber gnawer to avail all 
benefits without actually enrolling 
as members of RPSs-

Im proviog the P ro ce^ ln g  and  
m ariieting o f small holders' 
rubber
Another area of emphasis is the 
improvement in the processing and 
maricedng opeiatiwis of small 
hokkss rubber through the RPSs. 
Study classes and demon^raticms 
are arranged under the RPSs 
rcganling ctHrectprocesMg 
techniques, so that they are able to 
make rubber sheets of bett^ grade 
which will fetch higher price. 
Alongside mangements for 
m aik ^ g  small holders rubber 
based on the grade of the sheets 
they produce are also made. The 
fact that they can realise higher 
price for belter ̂ ^des has made 
the small growers 
•grade-conscious’ leading to 
improvement in tlie quality a( the 
sheets they produce.

The machinery set up by the Board 
in this directicxi is to engage leading 
tyre companies like Dunlop, Modi. 
Vikrant and M RF to procure 
rubber sheets direct &CMn RPSs by 
paying ̂ wJe-wise price for the 
sheets. This facility had w^ranted 
adoption o i fair trade pcaciices 
among ail those who deal in ruMxa- 
even in villages. Bui this system

No. of RPS

37
58
4]
49
36
34
29
90
48

7
1
I

also had met with certain 
impediments like the tax 
^thonties harassing the RPSs 
interpreting that what they do is 
real trade and that they are liable lo 
be taxed.
To tide over this the Rubber Board 
has set up Private Ltd. Companies 
in all regions under the joint ^laie 
participation of RPSs and the 
Board. Six of them will handle 
both F^ocessing and marketiog 
while remaining six companies 
will be mainly under taking only 
trading of rubber to begin with. In 
addition, these Compviies woukl 
also be taking di^bution of 
Formic add, i^antaucm mputs and 
raising polybag nurseries.

Each Company will have 49 RPSs 
^  the Rubber Board as share 
holders, making tlw total share 
holders 50, (o be well witfiin the 
stiiMilaltion of Company Law,

In thecaseofCompBnies 
uiuJertaking Procesing and 
marketing of rubber, the share 
coQtributioD per RPS is Rs. 
IS.OOCV- i^ ile in the case of 
trading companies it is Rs.
10.000/' per RPS. In both type of



companies ibc Rubber BmhI will 
have controlling sha%.

In the case of Processing factories 
the crop from members of diare 
holders RPSs wQl be {mxured as 
t^ x, sheet and scrap as the case 
may be, as far as posible.

"Hie Trading Gmtpanies will 
handle all activities of the 
Processing Companies, except 
procesang. Once they are 
commissioned and become siaWe
in the trading activities, processing
acUviiies win also be taken tq) as 
second aage of expmsion.

of mpttU 
Dtstribiaioo of inpiffi to tlK sntaU 
hoWer members of the RPSs is
being done now direaJy frara the 
Boad (hnx^ iis R e g i^  
Offices. Dunng 1988. ii was done 
from OK ceiure a  Kouayara, 
when the nombei of RPSs were 
ooiyafirw. Ditriog 1989 die

SI. Name and prodoct 
No. of the Company

1. Pazhassi Rubbers 
(Crumb Rubber)

Details ̂ t  the Companies are given betow: 
Processing and Marketing Companies.

OprraUonal 
region

Sreckantapmm L ^ x  
(Centrifti^ latex) 
Periyv Ldiex 
(Centrifuged latex)

Kavanar Latex 
(Latex Crumb)

Pamba Rubbers 
(Crumb Rubber)

Ponmudi RiA^xrs 
(Crumb Rubber)

1. Kanhangad Rubbers

2. KuiAaii Mankkar Rubbeis

ThuiKhaih EzhudiachflB 
Rubbers
BharaUsapuzha Rubbers 
VallatJx)! Rubbers 
Mantmalay-ar Rubbeis

Ta!q»nunba
Tellicheny

Moovattupuzha,
Thodupu^
Kothamangaiam.
Encdoilam.
Palai,
Eraaq)eBa

Puhaitamthitta,
Adoor.

Trivatdnim.
Punaltff

Trading Companies 

Kanbangad

Kozhikode

Nilambiv
Prighai
Thrisi*
Kanjirappaiiy.
ChaRganac^Kn)-
Kooayam

Prcasi stage

Shares fuUy paid 
1̂ . Factory ready 
to cooKnissuo oev 
lellicbOTy.
Share a îectiaD OQ 
at initi^ stage. 
Shares fuUy paid 
op. Factory uoder 
ereoioDat 
KaBootad.
Shares aloost paid 
vp. Siie far faotty 
b ^  searched for. 
Shares fidly paid 
up. Faoocy under 
ereakx) at KonuL 
Share
OB. Sfie for faOQcy

Share coUectkn io 
progress. Compapy 
being legistaed. 
Share coUectuB OB.

-do^
-do-
-do-



ccmrcs increased lo 5, Agam 
dunng 1990 die number of centres 
was increased to 17 to cater to ihc 
RPSs in a dcceniraltsed 
inaruieT.(Soc Tabic 1).
The inpiHs distributed include 
stnugh fertilisers of NPK, 
Polyihcx>e and Adhesive for 
laingiarding. Plastic cups. Head 
lights  ̂hand sprayeis, panel 
p«*ecianis. fingicides. spray oil. 
Power sfx^yers eic. Those RPSs 
which are imere ŝted to set up 
Cominuniiy atnc^e bouses are 
given subsidy at the rate of about a 
lakh of Rupees to bear the cost of 
coQstiucuon and equipments 
limited to about 75%.
To those RPSs vi^ich come 
forward io collcct latex from (heir 
members and sell it a  
reinuD»mive prices to processors 
ihe Rubber Board s^ipUes 
necess^  equipments such as 
pilatform balance to weigh iaiex, 
Electric oven to dry sample 
coaguium f(x e^mating dry 
rabber content, clMmicai b^aoce 
to weigh the dried sample 
C(^ulum to find out the exact 
weight of dry rubber m the 
sample and other accessories 
required.
Pisiform balances s e  supplied to 
those RPSs which undertake the 
procuremoji srn<Aed sheets and 
scn^ rubber.
To ensure effective ftS K tion ing  of 
ih e R l^ sa sa  credible nira] 
chan^ ageixry. the Board has bees 

that they should adopt a 
work cuhure of total openness, 
enabling every member of the 
society to have acesstod>e 
records and documents of the 
society. Registers for recording the 
accounts, minutes of mcciirgs list 

members with details of their 
boldii^ . Hivcntory etc are

T a b le - 1 IT E M S  O F  E S T A T E  IN P U T S IS S L T E D T O R P S s  !
S i itCB l« 7 .« 8 1 9 8 8 ^ 1989-90
No. Qu«lMtlT Q u u tity P crcku td  1

tssuvd isued fo r te w *  ;

1. Urea 420NfT 1733 MT 3660 MT
2- Poush 327 MT 1365 MT 2818 MT
3. Mussone 977 M T 4085 MT 8500 MT
4. Rubber Mixture s j4 .v r r
5. Copper Su%)iLaic 55MT T « m t 375MT
6. Copper Oxy Chloride 7MT 24 MT 70MT
7. S p f^  O il 40 K L 60 K L 350 KL
8. Polythene sttcvi 28 MT 83 M T 300 MT
9. A<fitfisive 12IMT 115MT }000MT
10. PUstic d ^ -W h iie 6 t ^ 5 U d u 10 lakhs
n . (k> BU(± 1.5 lakhs 6 1 ^ 9 1 ^
I l ­ T-ppirgsh.de IJ la kh sls. SopM 48UT a iu T 2MT
u . Emissxn i3Skg 400 kg 2000 kg
15. Pvadtrophynoi 230 kg 625 kg 450 kg
16- S k v c s -w o o ^ 2411 ins 2675 nos 430 DOC

do .1 0 -A i l 1200 ma 2400 ms
do - i r A ln 800 DOS 3900 nos

17. T^jpm g Knives 2600- 4200*
18. Sub soil water Bjectar _ 59 -
19. P.Gtrdk 40.000' 50000'
20. S pnyo 500 DOS
21. HeadUghi 400 DOS
22. T e m ; ^ __ __ 5000 nos

*  P v t o f (he iiMehal has aiready been issued.

su{^licd to the societies by the 
Board. The Bcoid has selected 
profcsional chvtered accountants 
to train the oflke bearers of the 
RPSs regarding the keeping of 
accounts and to audit their 
accounts. 4 SiqxTiniendems/ 
AssLSt^Krintendcnts also have 
been posted by the Board in 4 
differeBt zooes to visit the RPSs 
periodically wid ass;ss how they 
perform to achive the laid out 
objectives. Based on their 
impection reports, (he RPSs are 
given instructioos to rectify 
defects, if any. in their warking.

To enchjBtce creditrility of the 
RPSs, the Board has already 
initiated aeps to promote 
new planting and replanting o i 
rubber by their members by

o rg ^ o ^  steps like coikctive 
filling and stdxnisskin of 
applications, engaging common 
surveyor for pirpving survey 
plansjointiy procuring or 
prqparing poly bagged seedlings 
for piquing, organising joint fiekl 
inspections with the he Ip of RPS, 
distribution of subsidy cheques lo 
growers at s|Kcial meetings 
convened by RPSs eic. Sekcied 
RPSs are encouraged to raise 
potybag tHirscncs for which 
polybags are given free lo the 
RPSs, while budded stumps are 
supplied at half cost for planting ia 
the polybags. This piogrammc has 
helped rural ^ w e rs  to team 
correct techniques of poiybagging. 
Easy availability of high quality 
potybagged ptaniing maieriais with 
RPSs has also helped to check the



p u ce  n s c  o f  polytoggod «
(he Open martxc
Another d caK nstt^  ̂  »tjige
of tfie RPS was convnicu^  
proved at ibe Rain guardkig 
can^aign had in ] ̂  and the 
Ooc lappers (mmnf
Campaj^ beldin 1990/nK 
message of rain guardi^ las beta 
well driven home to die small 
^iDwos. wbidh is icaified by tbe 
huge response for dus programrac 
is 1990. This >«ar ova 40 )̂00 
tec larcs of rubber plantations 
uadcr die smal! hoidiog koqt 
have been rain guarded. Tbe 
Tappers iraiooing camp^^ of 
19% ̂ so has been a very 
sucessful exccrcise m 
dtssemmaung die corrcct 
»ect»uqucs of lappiDg arooog 
n :̂4x;r topers oT sm^ boldii^  
Such rooi tê 'cl exceacbes 
OKI >kidj real sucess, because dte 
Board had dK added advant^ of 
ihc existence of dK stroi  ̂ base 
net work of RPSs at tbe village 
level, whM* p ia ^  a key-role in 
jotoing hands wiib dK Board for 
orgjtfising diese campaigns. These 

oecieariaaancesof

P«<^pm »cipau*io  
<fc«tbl»i>ca a rf r a i * * ,  ca»gt.

* MwousiyiiiipressoJbyllie 
I P * M a liJ (  Hie RPSs i.maMgii5 
1 n n lc lt » i (c .i lic in aa ae r fR «iJ  

^taaagdKU (IRMA) laiikr lie 
: > i a i a B l D u r y  D e w t o i n n e a  

Boxd n  Aaanl ratnaecral B
i tlepuKscholKio au iiys liou ,^
I i n i q i K r e a l i i a a f R P S s a s t l i c x  

coosiifci iheeoapfc ofKPSsis
■ 'S o m c f tk *  bigger ih M  * e A » J  
. experineiit%idt[BiIkproducxis'- 
; ItecelR M A sdetanaerigfai 

BOW jsKenbaodaRcoadKUDg  
a tfafw-oioBib loi« audy oa dK 

! S lfcaj* and w otacss of RPS 
model. T te BoaniEscxuadiBgaB 

. assisiaice to ibcse sc te isx  
taciuding fmancial, 10 hold Ais 
study. omcosie of die study 
vouU be uidised 10 streagdKs ibe

Constat cawmapicaikw wid̂  Ae 
‘ oC&ccbeaicnaodinaiibetsordte 

RPSs IB d x  fona of pefssalised 
icners &oa the C h a irm  Unseif 
has beoi yei aw d w  snaiesy 

, foBowedbydrBoanliDeasnre 
; lNm the bcKficurics are utea  mlo

owTideace (array progmnc
of SBall hokkr d e v d a fso L

I I V  BoveaeM bits proved 
I bcyooaddoBbiibaieori 
; agrKBkaral cttange n  racal 
I ecoBoaies pD^) approach is tte  
I best far transfer of Kcteoiagy a d  
! m ouvad oeoffaraen .7tets  
j easby accoaptiesiKd betaise ite 
I Board basiBBc and agaa  
I reraiaded Ae oisaBisEn and oCks 
i bcarcn of RPSs tfaai if B  '  a «oa
> profit, n ooixiiaicaL secobr,
> .ifm on aac, sod atia  ^ a a s t f y  of
* d e ^T iw e rv la n h e p u w cn ^
I b y d i e g r o w o s '.M a s t o f t e R P S s  

io v e  lim i op to cxpttaafiae.

Ute m o w a e s  is not fooi*ptoof. 
Boedeaet^ lo w  to be tdaoTied 
and concctivc SKp takes 10 see 
d al oK ncseai o m es to aay
a d  snrrives * e  in^H teeais ia iu  
axrse-Tbis could be easarcd as 
r i ^ y  observed by die ChanMK. 
Rubber B o ^  if only dose « t e  
are M ifae lieiB * a e w  distaocs 
densehes Cran die beoe&iviH  
ofdieprognifWBC.fliaiotaip 
i n i i i i j l i  I i i i i i n i M i i  M i n i  n u l l  r t r m  
a d  steer dear vitii a  b e ^  depte  
of dedicatkn » d  sessB of 
dHCCOoe*. B
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CESS ON RUBBER 1989 - ’90
The key lo success is diligent 
forecasting, planning 
implenientauon and so ii has been 
with the Licensing, Excise Duty 
and Maricet Intelligence Sections. 
Nothing else can explain ihe 
phen<Mnenal increase in cess 
coUeciion of the Board. From an 
earlier record of Rs, 12.66 crores 
during 1988-89. the cess coUeciion 
during 1989-90 has soared upio 
Rs.14.15 crores as against the 
target of Rs 13.75 crores.

The implememaiion pan involves 
the synergetic efforts of a 
centraliscd team of ofTiccrs for 
assessment and coIIcction of ccss 
backed by a group of enthusiastic 
Maricei Intelligence Inspeciors, 
Excise Duty Officers and stafT 
with jiuisdiciiois running across 
the length and breadth of the 
couniry. The whole sel up is 
guided and supervised by ihe 
Deputy Secretary (L  & ED ). The 
setting up to of iwo new 
checkposts on important routes for 
surveillance and moniioring of 
inter slate movements of rubber 
has made its own impact in 
preventing cvasicw of ccss on 
rubber. A Management 
infonnation system involving 
fonnighUy review of achivement 
against targets, setting targets in 
the ligfH of new information and a 
good cwnmunicaiion netuork 
worked as catalysis in bringing 
about this increase of Rs. 1.49

crorcs in cess collection which by 
any yard-stick is no mean feat.
Nevertheless, there is no room for 
complacency. The department has, 
in right earnest, decided lo 
improve upon the performance of 
1989-90 by siting still higher 
targctsfor 1990-91.

INDONESIA TAPS 
IN TO  T Y R E  M A K E R ’S 
NEEDS
If you cannot beat thcmjoin them. 
This is how they feel. Indonesia’s 
rubber producers are joining 
hands with the big foreign tyre 
companies who dominate world 
rubber trade.
Cheaper supplies will be matched 
by calls for greater quality. Yet for 
al! that, Mr. Suu-isno Budiman, 
Head of Gapkindo, the Rubber 
Association, believes the char»ges 
represent a real opportunity fcK 
indonesia to boost earnings from 
rubber, the'couniry's most 
important export crop.

'It is the only way to go" says one 
US buyer, and the message is now 
trickling down lo the smailhoiders 
who grow most of bidonesia’s 
crop. Rubber cultivatiOT is still a 
fairly primitive, labour activity. 
With increasing market 
concentration among the lai^er 
tyre makers, the iniroduction of 
automated production runs and the

drive to reduce rubber scrap, the 
industry needs a clean and 
cwisistent raw natcriaJ supply. 
Traders say the trend has been 
further intensified by the new 
technical standards required to 
make the steelbraccdradials that 
have overtaken crossply tyies to 
become the biggest sellers. 
Indonesia is the secoiwl largest 
rubber producer after Malaysia. 
Already more than half of its 
rubber is charuiclled direct to the 
tyre manufactures-65 per cent to 
the US and around 20 percent to 
Japan.
In many respects tyre rubber is no 
longer a plantati<M] commodity. 
One simple illu su ^ n  is that 
GoodyciU’. the US tyre company 
which buys around 75 per cent of 
its rubber needs from indonesia. 
has now turned over its own 
Indonesian estates to the heighcr 
valued latex production. In 
Indonesia today smalUwWers now 
account for more than 70 per cent 
of productitMi, working in 
conditions more akin to a cottage 
industry. In total, there arc around
3 million hectares of rubber trees 
more than in any other coimtry. 
With relatively little additional 
investment current output of 125  
million tonnes could be doubk̂ d.

Indonesia's other main advantage 
is its low costs. Labour costs, 
which account for about 50 per



ccm of ihc loial on plantations, are 
largely absorbed in the smallholder 
sector.
Indonc.sia’ s priority is lo improve 
its tree stock. According to 
o(Ticals, average annual ywlds are 
less than 500 kg a bcctare, w-ell 
below Malaysia’s 1.000 <»ibc 800 
kg achived in Thailand.
Planiaiions typically are replanted 
every three to five years. In 
smallholdings Mr. BucUman says 
many of die irccs are damaged by 
overlapping and need replacing.
"A rubber tree will prodiKe for a 
week or 25 years, it just depends 
on how you tap ii". be says.
The World Bank is suRjlying 
smallholders with new budgraficd 
pbmting meterials-some 100,000 
tectares of smallholdings have 
been assisial at cost <rfRsl.5 
million (S 500) a hectare. And a 
new k>an is curremly under 
ncgctiaticHi.
A more immediate cor»ccra is 
disease. Researchers are eurtemly 
grappling with a defoliant which 
is causing extensive damage » the 
GTl. the most wktespcead n*ber 
clone. OfTicials say it could be 
oosUy LO contain. In an unusual 
move, the World Bank which 
funded the original prpjeci. is 
bdng asked lo extend the psyback 
period on its toan.

INTERNATIO NAL
CONFERENCE
The British Piasiics and Rubber 
Institute is organising "Rubbercon 
92' an intemational conference at 
the Mcirople Hotel in Brighton, 
England in June 1992. The last 
m«iing was held in 1987. The 
Ccmference will focus on 
advancements in dastomer

science and technotogy, maierials 
^applications, management, 
health and safety and 
enviroment  ̂and quality issues.
The organisers are expecung 
pamcipatimi erf about 1000 
delegates. Simultaneously an 
IntematKKial rubber exhibition also 
will be held. 11)6 organisers are 
Crain Communicaiioas Inc and 
Prwnotions iniemaiional of 
Holland. Fuithcr details on the 
•Rubbercon 92' can be haJ from 
the I^stics and Rubber Institute,
11 Hob®t Place, UmJcn, England 
SW 1 WOHL.

NR PRODUCTION 
LOW
The Malayaan Rubber Exchan^ 
and Licensing Board revealed thai 
the Natural R u l^  productioQ m 
Malaysia dro{̂ }ed lo 1.42 miDioa 
tonnes in 1 ^  fhm 1.66 nuUion 
tonnes in 1988. The differesce was 
K) the tune of 240,000 tawes. n»e 
dwrtfaU was in rergxase to the 
call made by the Minissw for 
Primary Industries (0 aveit an 
excess sippty siui îoo. The rt^t 
was ̂  prompt respcns of the 
growerstocut back in f»oducQoiL 
However the fall in output forced 
the mbber processing factories in 
Malaysia lo import more rubber 
for processing. Rubber ciepe. cap 
Itanps and scrap rubber grades 
totalling 121,706 io*n«s w-as 
im paled by Malays in 1989 
against 46,718 tonnes in 1988. 
These w«rt processed into value 
added technicaUy specified rubbers 
(TSR) for cxpofL RuW*r exports 
from Malaysia 1.49 
million tonnes in 1989 compart 
to 1.61 million tonnes in 1988.

WOOD PROCESSING
The planlation Corporation of 
Kerala will undertake wood

processing also. PCK has started a 
Wood Procesang Unit in their 
Kodumon estae. A good number 
of iheir crid Plaitations is to be 
replanted and thus the trees to be 
felted coukl be chemically treaed 
and utilized for manufacturing 
fumiuve and coostructkiD 
materials. Doors awJ windows 
made out of ruU>er are becoming 
mac and moe popolar 
now-a-days. Hard wood afipears to 
be very scarce in Kerala and 
th^ore there a great demand 
for cheapw woods fiiiiable for 
making fwriitare and bailding 
materials. Now Btleast a part of 
requirement in Kerala for logs is 
met by import &om couiMries like 
Malaysia. The State Housii^
Board Kî ikrh undertakes house 
consructioos requires too much of 
wood and treated nibba wood 
wiO, so doubc, »rve the popose.

NEW ASSOCIATION 
An Associadon to promoGc (he use 

n )̂bei wood as an alternative D 
the fas depkung hard wood forest 
resources was inaigu^ted in 
Codiin on 23rd M»ch 1990. Mr 
justice K Sukumaran of the Kerala 
High Coun delivered the in ^ g ^  
address while the mayor 
Cochin Mr KJ Sohan presided An 
exhibitioD of rubber wood 
furmnie was arranged to cooncide 
wilh the inaugural fiinction. Shri 
PC Cyriac IAS, Omrman, Rubba 
Board maugvucd tl» e^lMtxxt at 
Rama Qub.
Tbt Rubba Wood Devepnwit 
Assodaiion of India is a ooo- 
profit socxxy of scientisis, 
teclnologists and industrialisis. 
aimed atcre^g awareness 
among the pe<^ about the 
efTicacy of nil*cr wood ss tanber 
suitable for quality furniture aod
other uses if properly treated with
chemicals.



S H O R T T E R M  
COURSE
Rubber Technology Centre, Indian 
Institute of Technology, 
Kharagpur, is organising a Shon 
Term Course on "COMPOSITES 
BASED  ON R U B B ER  AND 
RU B B ER  L IK E  M ATERIALS"  
during 7-12th January 1991 at 
Kharagpur. The cour» will coven
1. Develof^ents of different 

composiies;
2. fttxissing and Engineering 

Application; and
3. Characterisation.

For further information please 
contact;

(Dr. (Ntrs) Pnijna P.DE) 
(Dr. D. K. Khastgir) 
Co-ordinators. Short Term 
Cbur» on "Cotnposities 
based on Rubber and 
Rubber like Materials".

IM P O R T  D U TY H IKE 
HITS TN  PLASTICS 
UNITS
Nearly 2.000 small-scale plastics 
units in Tamil Nadu, employing 
over 50.000 people dirccUy, face

the threat of turning sick in the 
wake of the steep hike in basic 
customs duty on import of 
polymers effected reccnUy.

According lo spcAesman of the 
Tamil Nadu Plastics manufacturers 
Associauon (TPMA) ihe increase 
in import duly would push up the 
prices of plastic items used by 
commcHi men by as much 25 per 
cent This, in turn, will resuh in 
substitutes taking over the market, 
affecting the viability of the 
plastics units.

Nutritional disorders o f rubber commonly observed in India

R u bber plants are found to cjOiibit typical symptom s o f nutritional disorders caused by deficient and or 
ex ce ssive  supply o f  individual plant nutrients. D eficiency symptrans due to lack o f  M agnesium . Potassium and 
in scBne isolated cases Tsnz in d  M anganese have been o b s ^ e d  in our rubber n u iK rie s  and field plantings.

O f  these M agnesium  deficiency is the n ■ed nutritional disorder. T h e characteristic
sym ptom ofM agn esium deficieocyislh edevel<^> m en t ofchlorosis (yellow ing) in the interveinal areas on exposed 
mature leav es g iv in g  a herring bone pattern. T h e d eficiency incidences are seldom  seen in Kanyakum ari disuict 
and in the nOTthem part o f  the rubber tract consisting o f  Palghat, M alapuram , Kozhikode and Cannanore disuicts 
and in the northern parts o f  the rubber tract consisting o f Palghat. Malapuram , Kozhikode and Cannanore in the 
plantations located in CenUTil Kerala areas aiKl o r  in cases where ihe rubber has been manured with excessive 
quantities o f  M uriate o f  potash.

Potassium  deficiency is com m only found on ruttier grown in highly inpoverished soils.

T h e characteristic s ^ p t o m  o f  Potassium  deficiency is the development o f  marginal and tip chlorosis 
w h ich  is fo llo w ed  b>- irarginal necrosis. O nly older leaves exhibit the deficiency symptom s. S ize  r ^ u c tio n  of 
the lealvcs and the absence o f  herring bone pattern o f  yellow in g allow  Potassium deficiency symptom s lo be 
distinguished f r « n  those o f  M agnesium  deficiency.

Z in c  d eficien cy causes imervei s o f  leaves. The outstanding failures o f  the deficinecy are thai
the lam inae becom e m uch reduced in breadth in prop<Mtion to their length and the young leaflet bei 
towards one another and presoit a hooked or claw  appearance. 21inc deficiency incidences have been noted so far 
on ly  in the case o f yoim g rubber plants either in the nursery ot in the field. In most cases these d eficieoces were 
noticed to be o n ly  transient. T h e cause o f  the dericiency appears to be h eavy applications o f  Rock phosphate in 
m ost cases resulting in poor availability o f  Zirtc!

T h e  typical M anganese d eficiw icy symptom is an overall paling and yellow ing o f the leaf w ith bands or 
green tissue outlining the m idnb and main vcia s. "niough the deficiency is w idespread in India, it has been found 
to b e o n ly  v e ry  m ild in intensity.

A part from  these disordw s connected with nutriiicm problems such as precoagulalion o f  latex c »  the 
lapping panel and e xcessive  drainage o f  latex causing dryness o f trees, have also been reported from  rubber 
piantAtions. O f  those, the precoagulation o f  laiex on the tapping panel, has been found to due (o e x c e s iv e  
su p p ly o fM a gn e siu m  to rubber. A lso , there are indications to believe that unbalanced nutrition can cause excessive  
drainage o f  latex resulting in the dryness o f  trees.

"n je  incidence (rf nutritional djsorders mentioned above are kjiown to affect the growth and productivity 
o f  rubber to a great extent. Therefore, the planters are advised to corLSult the Rubber R esearch Insdmie o f India 
i f  an y o f  these disorders is noticed in dieir plantations and lo take necessary pireventive measures withoui delay.
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THE QUARTER 
Tlie events that helped ihe sĵ tematic growth 
and development of njbb» piamations in India 
deserve a careful siudy. A review of the 
different ;*ases o/ dcvelotmKjit would reveal 
the fact that Aere has been coasistcni prt r̂css 
in rubber f»oduction in the country. Rubber 
cultivation which started on a conunercsal 
scale during the early pan of this ceruuay 
showed remaritaWe prt p̂e  ̂in toms of area, 
productioD »d prodiK::tivity. often surpassing 
the targets fixed for. A close look at the 
pcrfofroance of n&ber during the VII Plan 
poiod shows thai the targets have been 
exceeded in tvewplarvting. repUnting esc. The 
following figures present a very c^^istic 
note and provide us oj^xxiuniiics to viaialise 
Uk  future trends;

VI PLAN: PERFOBttANCe OF RUBBER AT A 
OUNCE

Item IM  Target Adas- Enass
vement owr

targtf
ProducJion Ionn»s 265.000 297,300 12%

NewPitrttaticM Hect- 21.000 22,000 5%
t̂oth-East S B

and Non- 
Itatfiiondare^

Total New Ptan- Heci- 40,000 72,000 60%
ares

aton(induding 
tmZi
Outby RsXraes 53,43 74.04 39%

PRODUCTION YIELO AM) CONSUMPTtON
1964^ 1969-90 Grtwth

Picduction Tomes 136.450 297.300 59.5%
Cocsimv6o(\ Tonnes 217,510 341.840 572%
YieldPethKMs {Itg} 866 1.029 16.1%

The yield which su»d at S86 Kg in 1984-85 
had gone upto 1029 in 1989-90 registering a 
16.1% growdi rate while the jffoduction during 
the correspOTding period rose from 186,450 to 
297,300 showing a growth rate of 59.5%. The 
achievement of the VII Plan period augurs 
well e ^ ia lly  when r»ew beginning is made 
for adopting new strategy fw the next plan 
period.



C O M M E N T
The Rubber (Am endm cni) B ill 
introduced in  the L o k  Sabha (No.
124 o f  1990) on 8ch August 1990 
seeks to enhance the rate o f  cess on 
natural rubber fonn  the present 50 
paisc to Rs. 2  per kg. Gcnerailv a bill 
to  enlarge the existing tariff w ill face 
opposition from one scciion or the 
other. The Rubber {Am endm ent)
B ill is currenlly going through the 
samv process. Both the rubber 
consuming sectw  and the rubber 
producing sector apprehend that the 
bill, i f  passed into law , would 
advei^ely affect their interests. The 
A l l  India Rubber Industries 
Association has comnienied in a 
press statement ihat ihe bill apart 
from  being one sided, imposes a 
heavy burden on the industry. The 
rubber growers have raised iheir 
v o ice  o f  dissent fearing that the 
buyers may hand out a reduction in 
price corresponding to the hike in 
the cess.

T he b ill calls for a four fo ld  rise 
from  the existing rate, but the hike 
may not be imposed at one stroke. A  
picccrrwal ampJificalion 
commeitsurate to  the fund 
requirements from  time to time may 
be the obvious option. PrecedenL«i 
speak fOT themselves. The Rubber 
Act. 1947 envisaged collection o f  
cess to the extent o f  50 paise per kg 
o f  natural rubber produced in India. 
But initially the impost was at 50 
paisc per 10 0  lb (equal to l . I  paise 
per kg). It wa_s then raised to the 
level o f  13.80 paise per kg in August 
1955. In  1961 the rate was brought 
up to 30 paise and in July 1975 to 40 
paise per kg. It was revised to the 
present level o f  50 paise in August 
1984. This increase o f  10 Paise per 
kg-w as for organising a fund (0 '  
provide financial assistance to the 
rubber goods exporters under the NR  
subsidy scheme.

G e n e ra te  o w n  funds 

The current outgo on rubber 
developm ent progranunes does not 
necessitate imnwdiatc revision o f  the 
rate beyond Rc 1/ per kg. These

THE 
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programmes are undertaken by the 
Rubber Board to whom the 
Government make annual 
allocations in the Union budget. The 
expenditure o f  the Board during 
1989/90 was Rs. 24.48 crores against 
collectiim o f  Rs. 14.15crores into 
the cess fund. The budget allocation 
for 1990/91 is o f  the order o f  Rs. 
29.75 crore while the expected cess 
collection is Rs. 15 crores. The 
revenue comes to about 50% o f  the 
expenditure. The Planning 
Commission has always been taking 
the stand that each sector should 
generate its own resources for 
development expenditure. This 
means tliat the N R  has to generate 
enough resources from its own 
sector. Otherwise the programmes 
would com e to be restricted to the 
resourcees avilablc. It would not be 
feasible to meet the deficit from the 
revenue collections in the 
Consolidated Fund o f  hidia in the 
wake o f  a substantia! growth in 
public expenditure. The Government 
was meeting the shortfall between 
the expenditure and the cess 
colleciion cmly as a .short term 
meaiiure, not as a tangible solution. 
Continuance o f  tiie development 
schemes already commonced dunng 
ihe V II Plan ami those under 
implementation dunng the VIW Plan 
would ncccisitate increased 
expenditure per year. The Bdl has 
been mtrixluccd to pave the way lor

collccting enough money lo meet 
such grow ing expenses.

Cess well utilised
As is obvious, the cess on rubber is a 
development cess levied for 
promoting N R  producticm in the 
country. The Government o f India 
have been making allocations from 
the cess fund to expand the area 
under ruW>cr and lo improve the 
productive cfficicncy o f  the rubber 
holdings. Utilisation o f  ccsshas 
tremendously increased rubber 
output. The natural rubber 
production in India was around
15,000 tonnes in 1947. This 
successively rose to 297.300 twines 
during 1989/90. In abcMit 42 years 
the production went up by 20 times. 
The development programmes 
undertaken assist!^ by the cess 
collection was largely rcsptmsible 
for this.

The rubber industry has also been 
making u-emendous progress in 
India. Natural rubber is an imporiant 
raw material for the industry. In 
1947/48 India consumed 17,300 
tonnes o f  NR . A fter 42 years in 
1989/90, the consumption went up to 
.M2.(KK» tonnes. This also comes to 
nearly twenty times the growth in 
just over a four decade period. It is 
neccssary to produce enough NR id 
meet such impressive growth.

The gap between production and 
consumption o f  N R  during 1989/9(1 
wa-s 45,(XX) tonnes. For about a 
dccade the gap has been almost 
static aroud 1.5 per cent o f  tlw annual 
output. W e have to bring it down 
and ultimately clear it. Fi>r that new 
mea.sures in expansion o f  ruljbcr area 
and iniprovcmeiii in yield per 
hcctarc arc neetied. These need more 
funds.

I’osilitin abroad
It has bi-en the practice in many 
develiiping countries lo levy 
de%'clupment cess on (.•oinnnnlines iil 
greui utility v jlu e  fi)r luriheniig tlK

C a n lin u c J  un  Page 6.



J la lit h a m b ik a  
CHAIRMAN, RUBBER BOARD.
1 “ f » "  R“ l * «  BtM 'l O"

She brings to ihe Board rich administraiivc experiwce in various posiiicms 
under ihe Govemmeni of Kerala such as District Coitecior of Kouayam and 
Tnvandnim. Secrciary to the Departments of Education. Health and SC/ST 
^velopm cnL She was in addiUon, Chairman of ihc Kerala State Womens’ 
Development Corpomion, Commissioner and Seactary, Rural 
Devetopmeni and Secretary. Social Welfare DepanmenL Rubber Board Is 
not the first agriculiiire development instituticm she presides over; earlie? 
she was Managing Dircaorof the Agro Machinery Corpcwtion.
She had a brilliant academic career consistently scatng top m^ks in sc hod 
and college examin^ns. A postgraduate in English language and 
literature, she did her MBA at the University of Leeds. UK. She was 
selected to the Indian Administrative Service in 1966.
A well known writer in Malayaliun with flourish, she has develĉ wd a 
unique style of her own. She wields a facile and fluent pen. The published 
works to her credit are ‘Nannasallapam’ and ‘Mullum Malarum'. She is 
regular columnist in leading Malayalam journals.
Smt Lalithambika is an able administrator and an eloquent orator.
Married to Sn Mohanachandran, IAS who is former Chairman of the 
Rubber Board and cunenily Seaetary for Industnes in the Govemment of 
Kerala, she is the first lady to preside over the Rubber Board.

M. O. JOSEPH 
SECRETARY, RUBBER BOARD

Shri. M.O. Joseph, formerly Joint Rubber Production Commissioner in the 
Rubber Board, has been appointed as the Secretary of the B(wd by the 

Govemmeni of India. He assumed charge of the post on 27th Sepier^
lyyu.

Kivtng emcred ihe scrvice of t e  Board as earty as f  °
long rccort of dislinguishcd and dedicated Krv.a. Ho had

in expansion of rubber cultivation lo non * y_ of Kerala

% t__



S m L j. Lalilhambika, Chairman, Rubber Board wilh Dr. B. C. Sekhar, 
Secrclary General, Imemational Rubber Sludy Group al Ihe 32nd assembly

The Thirty sccond Assembly o f the 
Iniemaiional Rubber Study Group 
(IRSG) was held from 10 to 14

Ottawa 10 attend the Plenary 
sessions o f the Assembly and the 
International Rubber Forum. The

them a wide spcctrum o f the world 
rubber scene, as can be seen by the 
eminence o f the speakers and their 
topics given below:-

The NR Industry - the Sri Ijnkan 
ContribulK)n by the Hon R 
Wijeratne, Minister o f Planuttions 
Sri. Lanka.

The Impact o f Solution SBR on 
the Emulsion Process by Mr. R. J. 
Renninger, fh^sideni. Synthetic 
Rubber Division, Firestone. USA 
The Natural Rubber industry 
Towards the Year 2000 and the 
Expanding African Contribution 
by the Hon J. N. Ngu. Minister of 
AgncuUure. Cameroon 
Synthetic Rubbers in the 1990s by 
Mr. G. Robert, Vice President, 
NOVA Petrochemicals Inc.. 
Canada.

TTie Forum itself had five separate, 
but linked sessions and covered 
not only natural and synthetic

THE INTERNATIONAL RUBBER STUDY
September 1990 in the capital oily 
o f Canada-ottawa. S m t J. 
LaJilhambika IAS Chairman, 
Rubber Board attended the 
assembly as the Head o f the 
O ffic ia l Delegation from India. 
Delegates and advisers from 23 
member countries o f the IRSG as 
well as (^servers from Peoples 
Republic o f China, Bulgaria, 
Gabon, Gautemaia, Mexico, Papua 
New Guinea, Philippines and 
Tanzania attended the assembly.

There were I I  other international 
organisations concerned with 
natural and synthetic rubber 
production, manufacture, research 
and development as well as the 
rubber trade represented. In 
number, over 200 representatives 
from all sections o f the world 
elastomer industry gathered in

Forum takes place each year at the 
time o f the IRSG Assembly and is 
world renowned for the quality and 
coverage o f topical items relating 
to developments on the world 
elastomer scene.

RUBBER FORUM 
The International Rubber Forum, 
held in conjunction with the annual 
meetings o f the IRSG. always has 
a distinguished number o f experts 
amongst its participants. This 
unique occasion in the world 
rubber calendar leads to extensive 
interactions dunng the question 
and answer period following each 
o f the enlightening but provocative 
presentations.
A majc«- success for the IRSG this 
year was to have four keynote 
lectures at its Forum, These 
keynote lectures covered between

rubber and theu blends but also 
many aspects o f the manufacturing 
and marketing o f rubber.

M A R K E TIN G  NEEDS 
A TTENTIO N
The question o f emulsion SBR 
was addressed indicating future 
trends. The future is for solution 
elastomers with the lime frame 
dictated by the economic life of 
existing emulsion SBR plants. 
Specialised synthetics, particularly 
engineering elastomers and 
thermoplastic elastomers, were 
declared as the growth area.*; in the 
coming decade. Apart from the 
quality o f NR which is receiving 
close scrutiny and attention by 
producers o f NR. the presentations 
made clear that the NR industry 
hpjj a place in the speciality area, 
albeit with the necessary



conwraintt. MMkeiing and markei 
promouon were identified as areas 
requiring atlcmion. 'rhere was 
considerable emphasis on 
globalisation, triangular oi 
multifaceted cooperaiion acrofc 
the board, Ujc quality age, enwgy 
and the quality of the environment.

Technology trends in 
manufacturing clearly indicated 
that there will be no surprises in 
the elastomer mix that wiU be 
needed in the years ahead. Rolling 
resistance, precision in quality, 
cosmeucs, energy use and safety 
standards will be the areas of 
concern.

The marketing of NR remained a 
vexing issue to be continuously 
addressed in the context of the 
changing envuonment with price 
determination and 
producer-consumer dialogues as 
critical issues.

longer lenn the evolving situaiion 
m the countries Eastern Europe 
wiih its movement towwds 
"market oriented" economies 
shouU lead to an increased 
off-lake of elastomers.
The result in supply/demand 
balance for natural and synthetic 
nibbers are given below:- 
Canada as the host Govcmmeni 
was elecled Chairman of the 
Assembly in the person erf Mr. W. 
Turner.

The next Assembly of the KSG  
will be held in November 1991 at 
Yaounde, captal of Camenaon by 
the gracious invitation o( the Hon J 
N Ngu, Mimsier (rf agriculture on 
behalf of the Govt of Cameroon. 
The Minister for Plantations of Sri 
Lanka, the Honourable R 
Wijeraine in accepting the Vice 
ChairmMShip of the Group 
extended Uie invitation his' 
Government for holding the 1993 
Assembly in Sri Lanka.

SUPPLY/DEMAND BALANCE
(000 tonnes)

NR Position 19«9 1990 1991
Production 5110 5170 5425
Consumption 5225 5320 5510
Change in Stocks -115 -150 -85
SR Position
Productiwi 10280 10315 10580
Ccmsumption 10270 10345 10630
Change in Stocks +10 -30 -50

GROUP AT OTTAWA 10 - 14 SEPT 1990
PLEN A RY SESSIONS 
These sessions are in fact the 
"business" part of the Group's 
annual meetings. During the 
meeting of the Econc«iic 
CommiiKc tl>e papers produced by 
the Secretariate under its Work 
Programme were reviewed.
The meeting of the StausticaJ 
Committee examined the 
production and consumption of 
natural and synthetic rubber for the 
years 1989 to 1991 in view of ihe 
Member Governments* statements 
on the "Outlook for Elastomere". 
There was general consensus that 
Uve next two years were going to 
range from 'cautious uncertainty’ 
to "busmess as usual". The 
continuing problems in the Gulf 
may have a short-term impact on 
the elastomer scene, whereas in the

M , K utla ihao fH »sonsM .laya la ra . M r s J X a l i l^ b i ia  C tauM n

M Jv r BoanI Mr D. S. Kultami, Editor -Rubber News , M e  P. S m t  Imer âUoaa. Rubber Fomm.



C n n id fro m  P age 2.

oulput. M ajor rubber producing 
countries like Malaysia, Indotwsia 
and Thailand impose exp w t cess on 
ihe quaniiiy o f  rubber sold out o f  ihe 
count^ ’. In  additiw i, & separate cess 
is l e v i ^  fo r  meeting the expenses on 
research and developm ent aciiviiies. 
M alaysia currently levies 13.77 
cents per kg as cess fo r  R  &  D 
activities. This ccsnes to about 7 per 
cent o f  the price per kg. The export 
cess i c v i ^  ad valorem , varies with 
the m ovement o f  rubber price in the 
intcmaiional market. Thailand levies 
an export tax o f  1.7 baht per kg o f  
rubber sold abroad. In addition they 
make a Iev>- on the N R  produced for 
the Rubbbcr Replanting A id  Fund, to 
subsidise replantation o f  rubber and 
an R &  D  tax lo  pursue research 
aciiv iiies, lo ialiing 0.82 bahl. 
Indonesia also makes sim ilar levies. 
In all these rubber producing 
countries the ccss element ranges 
from  10 to  15 per cent o f  the pricc o f  
rubber per kilogram. A l the same 
lime, even  at the maxim um ceiling 
o f  Rs. 2  per kg, the cess element 
com es to  on ly  about ] 0 %  o f  the 
price in India. I f  the le vy  is raised 
imm ediaiely on passing the B ill to 
Re. 1/ per kg it wou ld  attract o i ly  
5 %  o f  the pricc realisation.

Pasl lessons
The Sub Group on Rubber o f  the 
W ork in g Group on Plantation Crops 
consiituied by the Govem m eni to 
draft the V I I  Plan proposals had 
recommended enhancing the cess on 
rubber to Re. 1/per kg in 1984. 
W h ile  the G roup ’ s proposals came 
up for examinaton ai a meeting o f  
the G ovem m en i o ffic ia l and the 
rubber industry’s representatives, the 
latter opposed the recommendations. 
The Goverm nent did not introduce a 
bill in Parliament at tha- lim e to 
amend the Rubber Act and provide 
for revision o f  the rate o f  cess. The 
overa ll expenditure proposed by the 
W orking Group was Rs. 150 crore.s 
for natural rubber development 
during the V I I  Plan period. But 
when it came up for consideraiion 
bcfcB-e the Planning Commission, 
resource constraint appeared as a

major irritant to accept the proposal 
in toto. They wanted every crop to 
find resources from  its own sector 
for development. The Ccmunission 
curtailed the allocation to Rs. 53.43 
crorcs. They were sizing down the 
plan to avilable resource. This had a 
depressing impact on the rubber 
developments during ihc VJl Plan. 

The W orking Group had also 
proposed rubber development 
programmes in 135,000 hectares 
during the V I I  Plan period, 
composed o f  one laUi hectares o f  
newplaniing and 35,000 hectares o f  
replanting under the Rubber 
Plantation Envelopment Scheme.
But ow ing to lack o f  funds the target 
was brought down to 40.000 
hectares. The achievement was 
however about 72.000 hectares. That 
was possille largely ow ing lo a 
liberal approach o f  the Ministry o f  
Commerce. The Ministry improved 
upon the allocation o f  this funds for 
rubber under the annual plans 
locating savings from other heads, 
which ultimately resulted in an 
expendutire o f  Rs 74 crorcs during 
the V II Plan. I f  funds as proposed by 
the Sub Qroup were to be allotted,
63,000 hectares more would have 
com e under rubber plantation during 
the V II Plan period. The N R  
availability as a result o f  this mighi 
have gone up at leasl by 90,000 
tonnes from 1995.

Hard realities
Already a demand has been raised in 
certain quarters that the marketing 
system through auctioning as is 
prevalent in lea, should be 
introduced in rubber. Tea is a .surplus 
com modity in India and a large 
chur^ o f  the production is sold 
abroad. The auction ^s tem  w ill not 
unduly push up its pricc in the 
internal markel. O i  the ccmlrary 
rubber is in short supply. If 
auctioning system is introduced, 
thra-e w ill be competing bids by the 
big units for the available quantity. 
The price w ill rise very high and the 
quantity w ill flow  to those who can 
afford lo  pay high. Small rubber 
manufacturing units w ill be the 
greatest suffcrcTs; they will find ii 
hard to acquire raw rubber. The

improvemeni in the supply position 
could very well act as a restraining 
factor in escalation o f  price. I f  we do 
not attain self-sulTiciency in NR in 
ilic near future, priccs are sure to go 
up pegged up even by marginal 
shortages. Therefore the prudent 
course for the manufacturing sector 
woud be to encourage a st<q) that 
w ill improve production o f  NR.

In ihe wake o f  the oil crisis and 
outgo o f  enormous amounts o f  
foreign exchange on oil import, it 
would be very difficult to get foreign 
exchange allocations for import o f 
commodites like NR , the shortage o f 
which is marginal. The Govemmeni 
have o f  late suspended even import 
o f  8 lakh tonnes o f  phosphoric acid, 
an essential fecd-stock o f  fertilisers. 
Import o f  ammonia, another fertiliser 
fcedsiock, also hangs in the balance. 
Chemical fertilisers arc very essential 
to sustain the growth o f  agricultural 
production that we have achieved in 
receni times. I f  we fail lo  import 
rubber to meet ihe gap between 
demand and supply, the N R  prices 
w ill go  up further and show a 
tendency to approximate to the SR 
price in the country, which is nearly 
tendency to approximate to Uie SR 
price in the country, which is nearly 
double the N R  price at present.
Since the petroleum producLs go up 
in price occasionally, the prospects 
for synthetic rubber production in 
India at a pricc affordable lo the 
mbber industry is also bleak.

"nie grow er’s fear about reduction in 
price to the extent o f  the increased 
cess element is also noi well 
founded. At present the ccss o f  50 
paise per kg is not deducted from the 
price. The cess is collected from the 
manufactures. The manufacturers 
can charge the ccss to the finished 
products a.s cess is accepicd as a cost 
element in determination o f  the pricc 
o f  finished goods. In fact it is the 
general public who consume rubber 
good.s that would come to bear the 
burden.
fak ing all these taclOTS into 
COTisidcration, w ill ii not be prudent 
for bolh ihe manufacturing and the 
rubber producing sectors lo cooperate 
with ihe proposed legislation and 
ensure self-sufficiency in N R  at the



n a t u r a l  rubber  pro ductio n  : 
PROSPECTS ON A LONG TERM BASIS*

P. M ukundan Menon "  —  j

Rubber P roductlqn Commissioner ^  n mDy. Director (Statistics &  Planning)
_Ri^er Board,Kottayam-686 001.

Rubber plantation industry in India 
has recorded all round progress 
during the last 10 year period as 
can be seen from the following:

• Area under rubber increased 
from 2.62 lakh ha in 1979-80 
to 4.40 lakh ha in 1989-90.

•  Production o f rubber more than 
doubled from 148,470 tonnes 
to 297,300 tonnes during the 
same period.

•  Productivity measured in terms 
of yield per ha per year 
improved from 771 kg to 1.030 
kg.

•  Growth rate in production 
surpassed all major cnaps in ihc 
country recording 9.8 per cent 
growth during 7ih Plan period-

TTic aiinual growth in the area, 
production and yield per hectare in 
the past decade were as shown in 
Annexure -1.

As rubber planted on ground takes 
6 to 7 years to start yielding, the 
impact o f extensive new plantings 
and rcplantings carried out during 
the 7th Plan period w ill be visible 
only during the coming years. 
Thus the planiation indusuy is 
poisi‘d for giving further 
specucular results.

Rubber goods manufacturing 
industry has also recorded 
remarkable progress during the 
decadc. The consumption of

rubber which is considered as the 
index of growth of rubber industry 
^owed an average compound 
growth rate of 7.6 % per year 
during the period. During the last 5 
year period alone, the average taie 
of p'owth had g«w up 8.9 % per 
year. It is particul^ly notewonhy 
that the value of exports of rubber 
products had surged up from Rs. 
22.83 crores to Rs. 214.87 crores 
diuing the an year period.

The relevant parameters of rubber 
production are;

• .\rea under existing plantations.

• Future scales of newplanting & 
replanting.

• Choicc of cuUivars.
• Age structure of the trees on 

ihe ground.
• Technological advances in 

agronomic and pnaduction 
practices.

• Price of rubber.

1, Newplantation.
Rubber tree nourishes and yields 
best in warm, equable tropical 
climate. Such conditions are
normally obniained allow
elevations in ccrtain regitms of the 
world lying within 10® latitude on 
c ith e r  side of the Equator. In India. 
Kanyakumari District of 
Tamilnadu, southern distncts of

Kerala and Nicobar group of 
islands are the only regions falling 
within this geographical limits.
Areas lying outside this belt 
experience pronounced seasonal 
variMions such as excessive 
rainfall, prolonged drought, low 
winter tempa^ture etc which arc 
all factors adversely affecting the 
growth and yield of rubber 
depending on the severity of the 
incidence of each or all o f these 
climatic variations. Of the total 
existing area of 4.40 lakh ha. as 
much as 89 % is in Kerala and 
Kanyakumari District of 
Tamilnadu which together form 
the traditional rubber growing 
region of the country. The 
remaining 11 % is in 
non-traditional regions composed 
of North East Sialcs/Union 
Territories. Oissa. Andhra 
Pradesh. Kamaiaka. Goa and 
Konkan Region of Maharashtra, 
Andaman & Nicobar Islands etc.

Expansion of rubber cultivation in 
the traditional region can be only 
limited in view of the high 
pressure on land Non-uaditional 
areas, on the other hand, offer v»yy 
good scope for extension pLinting. 
According to the tentative 
estimates of the RuW)cr Board, this 
can be of the order of 1.2 million 
ha as shown below:
Assam : 200,000 ha
Tripura : 100.000"
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Meghaiaya 
Mizoram 
Other NE Slaies 
A &  N  Islands 
Orissa
MP (Basmr Dl ) 
Goa &  Konkan 

Region 
Kamaiaka 
Andhra-Pradesh 
West Bengal 

TO TA L

50,000 ha
50.000“
50,000“
50.000“

200,000“

100,000“

100.000" 
150,000“ 
100,000" 
50,000" 

1^00,000 ha

The availability o f these areas 
would, however, depend on release 
o f waste lands and degraded forest 
lands for cultivatiCK). Taking into 
account the potential vis a vis 
various constraints, the target 
proposed for expansion during the 
8th Five Year Plan period is
80,000 ha comprising 65,000 ha in 
non-traditional areas and 15,000 ha 
in traditional areas. The pattern o f 
growth o f rubber area in traditional 
and nOT-traditional regions durmg 
the last two Plan periods was as 
shown in Table I :

The ground work done during ihe 
7th Plan period in non-tradiiional

reach full yielding stage,the 
production therefrom would be of 
the order o f 120,000 tonnes.

2. Structure o f existing area and 
replantation.
The old plantations require 
immediate replaniation. The target 
proposed for replantation during 
the 8th Plan period is 40,000 ha. 
The achievement in tltis regard

seedlings used as planting 
materials in the initial years of 
rubber cultivation, productivity 
was only around 300 kg per ha. 
Systematic breeding and selection, 
which followed subsequently, have 
brought about development of a 
good number o f high yielding 
varieties some of which have a 
production potential o f around
3,000 kg ha. The done RRll 105

Age structure o f the existing r^ibber area is estimated as under;

5 years and less old 
610 16 years 
16 to 25 years 
26 to 30 years 
Above 30 Years (old area)

Total

during 7ih Plan period was 23,000 
ha. Almost the entire ana 
requiring replantation is in 
tradiltion^ regicm and to a small 
extent in Karnataka State. 
Increased financial and technical 
assistance is necessary to achieve 
the target as in the case of 
newplaniation. When the entire

Traditional 

Non-uadi tional 

Total

areas would facilitate large scale 
development in the coming years. 
For achieving the overaU target, it 
would be necessary to offer on 
contmued basis all the existing 
forms o f assistance with upward 
revision o f financial assistance 
commensurate with increased cost 
o f cultivation. When the entire 
t^geicd area o f 80,000 ha would

TABLE I  

6th Plan period

82.000 ha 

9,000 ha

91.000 ha

7th Plan period

63.000 ha

25.000 ha

88.000 ha

area o f 40,000 ha reaches full 
yielding stage, the net increase in 
production therefrom would be
72,000 tonnes.

3. Choice ofcultivars.
Genetic improvement through 
breeding and selection has brought 
about significant improvement in 
productivity. With unselccted

( ’000 ha) 

UO 
157 
72 
63 
36

440

evolved and released by ihe 
Rubber Research Insiiuitc o f India 
during the close o f 1970’s and now 
in extensive use yields between
2,000 to 3,000 kg per ha. The high 
yielding cultivars now under use 
would provide the mainstay for 
continued productivity 
improvement.

4. Reduction o f pre-bearing 
period.
The pre-bearing period o f rubber 
has been around 7 years. 
Technology has now been 
developed for obtaining early 
maturity. Inffoduction o f various 
agro-management techniques like 
planting o f polybagged plants of 
advanced growth, balanced 
nutrition, early branch induction, 
irrigation, scientific cover crop 
management, proper soil and 
moisture conservation, timely and 
effective fffotcction o f plants from 
diseases and pests etc are helpful 
in this regard and hese arc being 
popularised amongst all categories



T O
of growers. It should ihercfotc be 
possible 10 ensure lhal the 
immaturity period of nibba is by 
and largeiedncedlo5or6years 
However, for purposes of 
projecting the production, the 
average pre-bearing period is 
assumed as 6 years.

5. Short term measures for 
enhancing production.
Production from existing 
plantations can be enhanced 
signifrcanUy through adoption of 
discriminatory feniliser 
application based on soil and leaf 
analyses, systematic plant 
protection, efficient crop 
exploitation through improved 
methods of upping, rainguarding 
rubber trees fcff enabling lapping 
dunng rainy season and chmical 
stimulation of yield in older 
plantations. Productivity • 
enhancement so achieved can 
range from 10 per cent to 50 per 
cent depending upon various 
factors. In ordw to lap this 
potential in small holdings, the 
Board has evolved schemes and 
the action programmes which 
include;
■ Organising small holders under 

the Rubber Producers'
Societies (RPSs) which imer 
alia would enable 
idenlificaiion of small holdings 
requiring ad< (̂K) of each of 
the above technologies and aci 
as vehicle for effective transfer 
of technology.

• Educating, motivaung and 
training the ideniificd small 
holders for adoption of the 
improved practices.

• Supplying the required ini»]U

to small holders through the 
RPSs and making them use the 
inputs in the prescribed manner.

The RubberTroducers' Societies 
are organised at the village level 
and registered under Charitable 
Societies Act Each society covers 
a service area of 2 to 3 km radi us 
and membership of 50 to 250 small 
holders. About 1000 such societies 
have been already established and 
the target is to increase the number 
to 3,000 by ihc end of 8th Plan. 
Material inputs such as fertilisers, 
fungicidcs. sprayers, yield 
stimulants, rainguarding materials, 
lapping and processing equipments 
arc procured in bulk and 
distributed with marginal price 
concessions. 'The target is to ixing
50.000 ha of small holder rubber 
under this productivity 
improvement programme during 
ihe fir̂ t year and to progressively 
increase ii thereafter to 250,000 ha 
by the end of 8th Plan.

6. Price.
Maintenance of a steady and 
rcmunerauve pricc is essential for 
the sustained development of the 
rubber plantation industry. Small 
holdere react very quickly to price 
changes. During 1970-75 penod 
when the market price was betow 
ihe remunerative level, there was

steep fall in planting tempo and 
price support operalHKis incl uding 
expon of small quantity of rubber 
had to be carried out During this 
poiod. a considerable number of 
small growers even replanted their 
holdlings with other crops. 
Newplanting during 1971-77 fell 
to around 3,000 ha per year as 
ĵ ainst 6,000 ha during 1963-70 
and 13,000ha during 1956-62. The 
recovery of price m the 1980s and 
introduction of new plantation 
development schemes brought 
about a Sfmrt in planting in the 
1980s to the average level of
18,000 ha per year.

Projection of production of NR.
Projection of production can be 
based more w less on reasonably 
prediciable criteria under the 
prevailing market conditions, with 
the exception of climatic factor 
which however can bring in only 
transient variauons in the general 
trend. The position in regard to 
demand projection is however far 
different as it involves many 
imponderables which are being 
touched upon briefly later in this 
paper. A glance through the



various earlier projections 
foreca.sis both « i supply and 
demand, vide Anncxure-2, would 
reveal how unknov^ and hidden 
factors had resulted in the actual 
devetopnncnis getting far removed 
from those anticipated. However, 
the cxercise of looking towards the 
fuuire and preparing ourselves for 
whatever t^t can be reascmably 
anticipated will have to continue as 
an e§sential and inescapable pan of 
long term planning for 
developmenu
Taking into consideration the 
various parameters that could 
touch upon NR production and the 
position obtaining against each as 
discussed above, producticm of NR 
upto the year 2,000 can be in 
fairness projected as shown below.

20,000 tonnes. They have 
proposed enhancement of the 
capacity to 50,000 tonnes by 1992. 
According to the nonns l^d down 
by the Government of India, the 
minimum economic size of SBR 
and BR units in Indian canditions 
^  100,000 tonnes and 50,000 
tonnes respectively. The SBR 
capacity of M/s.Synthetics & 
Chemicals Ltd could ultimately go 
up to 100,000 twines. Two wnall 
units viz.. M/s. APAR(P) Ltd.. and 
M/s. Asian Paints Ltd are also 
producing synthetic rubber m 
limited quantities. The former unit 
is manufacturing SBR with a 
capacity of 3,000 tonnes. The 
company is now also 
implementing a project for 
producing NBR with a capacity of

Projected production of natxiral rubber.

Total Tapped Yield Production
Year area

(-000 ha)
area
{’000 ha) (kg/ha) (’000 tonnes)

1990-91 454 312 1075 335
1991-92 469 329 1125 370
1992-93 485 343 1180 405
1993-94 502 358 1240 444
1994-95 520 370 1300 481
2000-01 640 460 1500 690

6.000 tonnes per year. M/s. Aslan 
Paints Ltd arc manufacturing SBR 
latex, VP latex and NBR latex with 
a total capacity of round 2,000 
tonnes. M/s. Herdilia Chemicals 
Ltd are creating capacity for 
manufacturing Ethylene ftopylene 
rubber (EPDM)to an extent of
10.000 tonnes per year.
Thus the total production capacity 
of various types of BR by the mid 
1990s will be around 178,000 
tonnes made up of 153,000 tonnes 
of general purpose varieties (SBR 
& BR) and around 25.000 tonnes 
of special purpose varieties.
Rubber goods manu^turing 
lindustry requires a variety of other 
special purpose rubbers also of 
which Butyl rubber (IIR) is the 
most important one. About 16,(Jbo 
tonnes of IIR is now imported 
annually, its demand could more 
than double towards the turn of 
this century. The minimum 
econwnic size of an IIR plant 
being 25,000 tonnes, there is scope 
for its indigCJieous production. 
Already three firms have made 
prqx>sals for establishing Butyl 
units. If at least one of them 
succeeds in the venture, the 
country would be in a position to 
dispense with continued imports of 
IIR, Requirement of each of the

Synthetic rubber.

Synthetic rubber is produced 
mainly in two factwies owned by 
M/s. Synthetics & Chemicals Ltd., 
and M/s. Indian Petro Chemicals 
Corporation Ltd. The first unit 
which is producing Styrene 
Butadiene Rubber (SBR) and 
Nitrile Rubber (NBR) is now 
expanding its SBR capacity to
80.000 tonnes and NBR capacity 
to 7,500 tonnes with Government 
approval. M/s. IPCL arc producing 
Polybuiadiene Rubber (BR) and 
the licensed capacity of the unit is



s a t u k a i. s d b b e k  p r o d u c t io n . ,

olher special puprpose rabbets i!
ralher limited and hctKe it may na 
be economical lo produce ihose 
indigenously. The lotal import of 
these varieUes may be only 10.000
10 20,000 tonnes per year durinff 
1990s. *

Projection of robber 
consumption
Rubber is the basic raw material 
required for manufacture of a large 
variety of producu. The pauem of 
use shows that auiumobile lyre and 
tube sector is by far ihe single 
largest user o f rubbw accounting 
for 48.4% of the total consumption 
o f NR and SR. The other imponam 
sectors are of cycle tyres and tubes 
(12.1%), footwears (11.6%), belts 
and hoses (7.0%), lyre retreads 
(6.5%). laie* foam (3.8%) and 
dipped goods (3.1%), vide 
Annexure 3. About 95% of the 
output of various rubber prodiKis 
IS used for domestic consumption 
and only about 5% is expctfted. 
1980s witnessed an upsurge the 
general manufacturing activities as 
a result of easing of import 
restrictions, relaxation of 
Government controls and general 
improvement of investment 
climate. The recent announcment 
o f de-Ucensing o f tyre industry is 
another beneficial move in this 
direction. As a result of all these, 
the annual compound growth of 
rubber consumption during 
1979-80 to 1989-90 went up to 
7.6%asagainsi6.0%inthc
previous decade, vide Annexitfc 4.

With the advances in the areas of 
uan^wrtation, industn^
production and agricultural
activities and excellent potential
for increased exports, the dentMd

fw rubber products in India is 
bound to increase. The fast 
growing motor vehicle population 
would result in increased demand 
for tyres and tubes and tyre 
jMtxlucts. There arc repcns that 4 
large automobile tyre units are 
being newly set up. However, 
some of ibe recent developments 
in rubber lechnolc^y help © 
increase the service period of

Forecasts available also indicate 
that the future demand will be 
mwe for two and three wheeler 
tyres and passenger car tyres 
compared to truck and bus tyres. 
Whereas tws and truck tyres now 
account for 70 %  of the total 
production of auto lyres and tubes 
in toraiage, ATMA has reported 
that the dom e^ dunand ̂ w th  
for truck and bus tyres can Jie

many pr^ucts which may in turn 
also aivcrsely affect the growth 
and demand iot rubber. Switch 
over from cooveniioMl c n ^  ply 
lyres to radial ply tyres fw 
automobiles, wide-spread use of 
prc<ured retreading and down
sizing of motor vehicles and
resulting shift to small size tyres
are some of the examples.
Implementation of recent
atncndments 10 MMOt Vehicles

Act is also reported to bring m a
ncgnlive effect in the demand for

rubber. ^
differail types of tyres iJuniig UK
last one decade levealsihal the 
growth is highly biased towards
OTall size tyres, vide Anne»iue 5.

■ ‘optimistically ^iraated at 3%
__________iho filh Planper annum during the 8lh Plan 
period” . It is however possible 
that this e^imaie could not have 
abscrted Uk  likely impact of the 
recent Government ordered curbs 
on the use of petroleum fuels. It 
might not be out of tune with the 
exiaing outlook to cwicludc that 
there would te a slow down in 
growth rate in demand for rubber 
in the auto tyre & tube sector. 
However, the donaid in the 
ROT-tyre sector, especially in 
regard to cycle tyres & wbes,
co n ve y o r* transmission belung,

foot-wear, examinaijon & surgical 
gloves, condoms, etc a«ild keep



Expons of tyres and lubes 
oiher rubber products arc expectcd 
to pick up sutetantially over the 
coming years. At preKnt only 
about 5% of the turn-over of 
rubber jmxlucis is exported. 
Various incentives are given for 
exports like subsidy to compensate 
the difFerence between Indian and 
international price of NR, cash 
compensatory support, duty draw 
back and favourable expert credit. 
Many NR {Rt>ducing countries 
with developing economy are 
earning substantial amount of 
foreign exchange through the 
export of rubber products, as 
shown below:

India

Malaysia

Indonesia

Thailand

(1988)

(1988)

(1987)

(1987)

year period from 1985-86 to 
1989-90 alone it was 8.9%. On this 
basis, the consumption during 
1994-95 would rcach a level 
between 5.93 lakh tonnes and 6.51 
lakh tonnes and by 2000-01 it 
would be bclwcai 8.12 lakh tonnes 
and 10.03 lakh tonnes, vide table 
given below:

Projection of Consumption of NR 
and SR

('OOO tonnes) 
Low Medium High 

(Reasonabie)

1979(Actua]) 433
1994-95 593
2000-01 812

433 433
651

1003

Export of rubber products 
in million USS

397

43

110

Some of die recent forecasts of 
production and consumption of 
NR and SR for ̂ XX) AD arc 
excerpted in Annexure 6 for 
comparison.

The average pattern of use of NR 
and SR in the country during 
1989-90 was in the ratio 79:21 as 
against a global ratio of 34:66. 
There can be change in the use 
pattern in future mainly (Spending 
upon the availability and ralative 
priceof NR and SR. Domestic 
prices of SBR and BR are right 
now 70% and 25% higher than that 
of NR for comparable grades.
With the implementation of 
expansion programmes and 
utilisation of full capacities, 
economies of scale could be 
derived with the result that [sices 
of SR could come down. It would, 
however, be loo much to expect 
SR to become lower priced than 
N'R in any foreseeable future.
In the circumstances, the ratio of 
NR & SR usage which averaged 
around 78:22 during the 7th Plan

It may be seen from the above that 
factors that are to decide the future 
demand of rubber are not only 
numerous but also complex and 
difHculi to yield any firm 
conclusions. 5i would, therefore, be 
only prudeni to aim at a projection 
wiihin a range comprising of a 
low. medium or acccptable and 
high esiimates. Tbe medium or 
xcepiable levels of esiimates 
might them«5ives follow a growth 
rale ranging from 8% in 1990-91 
gradually declining to 6.5% by 
2(XX)-01 in view of the fact that 
during ihe 10 years from 1980-81 
the average annual growth rate has 
been 7.6% and that during the 5

12
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period may remain more or less 
unchanged in ihc coming years.
On this basis, the break up of use 
of NR &  SR during 1994-95 and 
2(XX)-01 would be as follows:

Share o f NR in total projecied 
consumjHion

COOO tonnes)
Low Medium High

462 484 508
633 7CT7 782

1994-95
2000-01

in conclusion, it may be staled that 
domestic production capacity of 
general purpose SR docs not 
require to be augmented by 
esiabii^ing additional units till at 
least the turn o f this century. 
Establishment of a Butyl rubber 
plant with capacity of 25,000 to 
30,000 tonnes capacity would be a 
highly welcome addition to the 
rubber industry in India. As 
regards NR, the country is poised 
for achieving short term iSlf 
sufficiency in supply by 1994-95 
or even earlier. There could be 
marginal deficits by 2000-01 
which could also be matched by 
production by suitably gearing up 
production efTorts, Temporary or 
shori-ierm surpluses in production 
during certain years cannot 
altogether be ruled oui. In that 
event, the couniiy would have to 
undertake exports as well.

Annexure- i

a r e a , p r o d u c t io n  Si y i e l d  p e r  h e c t a r e  o f  r u b b e r

Toul 

area 
COOOha)

2621979-80
1980-81 
1981.82 
1982-83 
1982-84
1984-85
1985-86
1986-87
1987-88
1988-89
1989-90

• Provisioiial.

278
296
313
332
352
369
389
405

423*
440*

Tapped Yield PTDduciion Growth in
area per ha (lormet) producuon

COCO ha) (k|) (% )
193 771 148.470
194 788 153.100 3,1
196 779 152.870
200 830 165,850 83
205 857 175.280 5.7
211 886 186,450 6.4
223 890 200.465 7J
237 926 219.520 9S
249 944 235,197 7.1
266 974 259,172 10.2
289 1030 297 JOO 14.7

Anoexure -2
Forecasts of consumption and production made in the past ft f  1989-90 

vis-a-vis actuals obt^ned.
Consamptiai Production ('000 tonnes)

3. NCAER(I980)
(Sponsered by AIRIA)

NR 386 Low
High

216
235

SR 97

483

U w
High

42
57

258/292
2 SubCrouponRubb«(1980)

KR 342 268
SR 63-

405 .
(•SBR, BR. Butyl only)

3. R.G. UNNY (1980)
(Rubber Bo«d)

290NR 370
4. HlDDEP.SNfmi(1983) NR 200

5, KM.PH1UP’(1980) NR
225
61

SR 425

Actuals NR
SR

342
91

433

297
53

350

Tl,c .bov, n g u ^  n dkm  t o  ite con.«np<k» ^gh
Side while [Ruction forecisis are on ihe lower side.

Sources; I . Ten Year Pespective Plan for Rubber'
2. 'V f Five Year Plan for Rubber*
3 •Siudyonproduci»npo[endalofNRupuj2000AD

•Rciew of ihu Mlttra of * m « » i  S  >»w ly .n l l «  1980 s 
„ » r , ^ b r id * , * e g .p - A . R I A S —  
on Sept. 1980.
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Annexure • 3
Usage paueni o f rubber during 1988-89

tonnes
Natural Synthetic Touil Percen­

tage share
I. Aulo lyres &  lubes* 148.088 44.407 192,495 48.4
2. Cycle tyres &  lubes 38,210 10.012 48.012 12.1
3. Tyrerclreadcs 21,611 4.153 25.764 6.5
4. Footwears 33,891 12,263 46,154 11.6
5. Belts &  hoses 21.724 6.212 27,936 7,0
6, Late^ Foam 15,230 15,230 3.8
7. Dipped goods 12.236 12,236 3.1
8. Others 22,840 7,103 29,943 7.5

Total 313,830 84,150 397,980 100.00

(*Including tractor. ADV, o ff the Road &  Aero).

Annexure -4

CONSUMPTION OF RUBBER

Natural Suntheiic Total Incease
(tonnes) • • %

1979-80 165,245 43,238 208,483
1980-81 173,630 47,050 220,680 5.9
1981-82 188.420 52,650 241,070 9.2
1982-83 195,545 55.250 250,795 4.0
1983-84 209.450 62,300 271,780 8.4
1984-85 217,530 85,000 282,910 4.1
1985-86 237.440 70.035 307,475 8.7
1986-87 257.305 71,765 329,090 7.0
1987-88 287.480 76,410 363,890 10.6
1988-89 313,830 84.150 897.980 9.4
1989-90 341,840, 91,055 432,895 8.8

Annexure - 5

GROWTH OF PRODUCTION OF AUTO-TYRES
• (’000 Nos.)

1979 1988 Growth

( (Provision^) %

1. Truck &  bus 2,858 4,872 70.5
2. Light truck &  Jeep 609 1,296 112.8
3. Motor Car 1.057 1,969 86.3
4. Motor Cyc le &  Scooter 1,820 5,704 213.4
5. A ll (including others) 7,275 17.800 144.7
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Some o f Ihe recent torecasB of co„sumpUo„ and production of rubber for 2000 AD (1000 tonnes)

Consumpiion

DrBC Sekhar(1987)
(Study sponsored by AIRIA)
Conservaiivc
Pragmatic
Optimistic
[RSG/ESU1988)
AIRIA(1989)
(Forecast for 1999-01 
KK. Philip (1988)

Production Consumpiion 

Ratio 
(N R :S r )

483
559
646
490
745

136
158

148
200

619
716

638
945

835

436
480
574
500

444

78:22
78:22
78:22
77:22

78:22

1. ‘Naiural Rubber Supply in India, Scenario upio200 AD.’
2. -World Rubber E<»nomy. changes and challenges' IRSG and Economics and Social Institute, Amstertiam
3. 'Address o f ftesident of AIRIA • Sepi 1989.
4. •Estimate on Elastomer Requiiments of Rubber Industry upto 200 AD*.

Do insects talk ?
D ^ n d in g  on ihc season, muiy places resound *ilh  insect music. Crickcts, locusts, katydids and oihm  call 

incftssanlly in aid o f love and war —  or courtship and dcfence, lo use ihe biologisi's less emotive lerms. But what o f insca 
talk?

Entomologist Philip i. DeVries o f ibe University o f Texas at Austin (US) has found that caterpillars of a number 
o f bullcrfly species communicate with ints by lapping on leaves and twigs. The sound travels through the leafy twiggy 
subslrale rather than through the air. Its purpose seems to be lo recruit an am bodyguard for the caterpillar.

In a research paper in Science,, be says that il is one o f these mutually beneficial arrangements that econogists 
call symbiosis. The caterpillars produce amino acids, sugar secretions and other goodies ihat the ants collect. ants, in 
mm. proicct the caterpillars. In fact. Dr, DeVries says, if insect predators find one of these caterpillars wuhoui the anii 
b o ^ g u a r i the caierpillsr has “ no chance of survivir'.

I f  that was all then; were to it. the cateipillars would get the worst o f the bargain, for ihe anis would tend singly 
to  c o llec t th e  fo o d  and  ra n  o f t  to  the ir  nests. Thus. D r D e Vries notes ■■'n^re is .  prem ium  (or any c a l^ .U a ,  s ^ , «
in v o l .e d in s y m b io s is w i th m ts to m a i j i t . in .c o n s tm ic « l r e o f ^ lg u a r * .  A n tsram rnunicateby
h av e  “ l e a m i d "  the  a n ts ' v ibration  language. T hey tap ou t calls that - p e i5u « ie  ants lo Imgcr .m l defend them.

b S t^ T y ^ rrp il 'il^ sm .d e  sotm^^ o- “ P » ■
But. as he researched the subject. Dr. species and once among ihe lycaenids. Moreover, ti

evolved in d^n d en tly  al least Ihree times — iwice butterfly species from Australia. South Central
h «  always e ^ lv c d  a/part o f Panama and in the labo^to^'-
*nd North Amcnca. Europe and TTwiland. He • ! »  c conscious is controversial and is dismissed by many

S p e c u la tio n  a s  to  . h e t h j  ,n se c »  can or tap has a m eaning.’ biologists. But there ate many subtle modes o f insect communicauoti



AN INTEGRATED MODERN 
APPROACH FOR BETTER 
UTILISATION OF RUBBER

SANJIV I. SUNU  

Sakthi Wood Treats, Trivandrum.

INTRODUCTION 
The firsi aiiempt to plant rubber 
iree (Hcvea brasiliensis) was made 
in India in the teak plantations o f 
Nilamburin 1879 and commercial 
plantation was started around 
1900. Today-India is one o f the 
leading rubber growing couniries 
o f the world.

Laicx is the main source o f income 
from rubber tree. The economic 
life o f this tree is about 30 years of 
which the in itial 5 years is not 
suitable for tapping. After atK>ui 
25-30 years o f planting, the yield 
o f latex becomes gradually 
reduced and the tree is available 
for slaughter tapping and is felled 
for lepianting.

On a reasonable eslimatc around
1.2 million cubic metres o f woood 
is available per annum from felled 
trees o f rubber plantations in India. 
Since replanting is a regular 
feature, availability o f rubber 
wood is likely to be uninterrupted.

With ever increasing demand 
along with the fast depletion of 
forest, the prices of naturally 
durable conventional timbers have 
sky-rocketed recently and are 
beyond ihe economic means o f an 
average man. With the increasing 
demand for housing especially for 
the weaker sections of the society 
it IS imperative that supply o f low 
cost chemically treated rubber

wood is augmented and w ill be a 
boon for them. In accordance with 
ihe National Forest Policy 1988 
the department o f Environment 
and Forest proposed to stop ihe 
extraction o f major forest fwoduce.s 
like limber by the end o f the 
Eighth Plan. As a result rubber 
wood bccomes the only available 
source o f limber and would be a 
viable substitute for traditional 
commercial timber.

The main cause o f bio-dcgradaiion 
o f converted rubber wood is the 
attack by insect borers o f which 
the attack o f “ Synoxylon Anale’ * 
is the most serious. These beetles 
bore into planks and riddle them 
with holes. Rubber wood develops 
sapstain within a few days after 
conversion and various types o f 
fungus auack the wood o f which 
the attack o f Botryoc^iplodia 
theobromae is very .serious. In 
addition to attack by these blue 
stain fungus, serious attacks by 
surface moulds such as 
Asperingillus sp. and Pencilliiim 
sp. on the surface o f the fresh 
rubber wood are a frequent 
occurrence. Sapstain discolours the 
wood and mould and fungus 
degrade the wood thus rendering it 
inferior or useless. But after proper 
preservative treaUnent and kiln 
seasoning rubber wood can be 
used for the manufacture of 
numerous useful articles vi?.. door

and window components, 
furniture, parquet flooring, wall 
panelling, intericr decoration, tool 
handles etc.

General characleristie properties 
Rubber wood is a homogenous 
pale straw coloured wood with a 
density o f about 620 kg per cubic 
meter. The wood has straight 
grains and a moderately coarse 

.texture without any characteristic 
odour.

Strength properties
The strength properties o f Rublx’r 
wood are comparable to sal 
mdicating that it is sufficiently 
suxMig for furniture, door and 
window component. A 
comparison of the strength 
properties o f rubber wood with 
leak wood is given in Table I.

Machining properties 
Rubber wood is fairiy easy to 
resaw, cross out, plane, bore and 
turn. In a nutshell it has gotnj 
machining properties for making 
furniture, door and window 
com}X)nenLs.

Seasoning properties 
Rubber wood can be dried rapidly. 
A 28 mm plank takes 4 days iuid 
63 X 105 mm frames take 13 days 
to kiln dry from green conditions. 
Spring bow and twist are common 
but not too severe and can be 
nunimised by proper kiln drying.



Durability
One of the major draw backs of 
rubber wood for consmiction 
purposes is its non-durability as it
IS easily attaclccd by wood 
destroying insects and fungus and 
thereby leads to biodegradation. 
The key lo the successful 
utilisation of rubber wood for the 
manufacture o f useful articles like 
fumi ture .building components etc 
lies in effective preservative

A modern approach for a better
utilisation of rubber wood
Rubber wood should have the
following charactfifistics for its
viable utilisation.

(a) Adequate stfwigth properties
(b) Durability
(c) Easy workability - e ^  lo 

machine and nbttoodense.
(d) Good nail and screw hiding 

capacity

(e) Amenability to pressure 
treatment with [veservative 
chemicals ■ easily permeabte

(0  Can be seasoned easily

(e ) Negiipble dlstrotion whik 
drying

(h) Good fmish after painting and 
polishing

in order to achicve these 
parameters, series of stajs have to 
betaken.
1. PelUng
Normally only about 35% - 40% 
ouq>ut is c*tained during nibber 
wood processing. For high wood 
recovery the rubber wood k^s 
shouW be fairly cylindrical and 
reasonably large, preferably 
greater than 25 cm diameter. The 
Rubber Research Institoie of 
Malaysia suggests that nibber 
wood logs are 10 be treated soon 
afiCT it is felled and not to be 
stored for more than one month.
So immediately aflw felling the 
ends of rubber wood togs should 
be given a chemk^ treatment by 
bru^ coating with sodium 
peniachlorophenaie (NaPCP) in 
terpentine or with ASCU teakdl,
n . Sawing
The freshly felled rubber wood 
logs should be convened into sawn 
sizes, and given a prophylactic

waiment wiA Na PCP sohition 
and boron compounds. During
sawing the pith and bean ahooU 
be excluded.
Freshly sawn rulAer wood 
devek^ sapstain within a few 
d^s after coovenion and various 
typ« of fungus attack the wood 
during sub^ueot storage anj) 
tran̂ ortaiion. Sapsain d^okMirs 
the wood and mould and dcccy 
fungus degrade tie wood. In order 
to avoid sapstain the surface 
ueaunent should be given within 
72 hours aftei sawing. This 
prophylactic oeaimeot comprises 
of din)ing the sawn siaes in 1% 
sodium pentachlorophemie 
solution and 10% b ^  acid 
equivalait solution for aboui 30 
minutes. A 10% ply save 
(manufactured by Botax 
Morarji Ltd.. Bombay) solution 

also be used fcn̂  initial 
treatment

m . Air drying 
Fredily sawn rubber wood has a 
moisture content of about 
65%-70%. The jsĉ thylactically 
treated sawn rubber wood sizes are

Table!
Physical and Mechanical properties ofRubberWood

S=oo Moi. Sp Wu. Sî ic O m ^ o ir.™  -  r  T  ^  kZ  'T. r . -r. =
don cnl% iDgme PM logmn

TECTONA
GRANDIS Green 76 0,0596

•TEAK Dry 12 0.604

1053

676

109.7

119.6

HEVEA BR-
ASILIENSIS Green 81-2 0.521

"RUBBER
WOOD Dry 12  ̂ 0.557

554 486 94.9

512 48« 102J

310 309 T7.J

538 627 113.6
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Slacked in shade w ith  2" recper for 
air seasonifjg to reduce the 
moisiure content to 20%. A ir 
seasoning w ill take 15 days time 
for 1" thick planks d^jending on 
the prevailing weadier conditions.

IV . Pressure impregnation 
The pressure in:ipregnation is easy 
with iiibber wood and it  is easily 
pem i^ble. After air seasoning the 
charge is introduced into a 
pressure treatment cylinder. TTjc 
door is tightly closed and a 
vacuum is a f^ ied . The object o f 
this operation is to remove as 
much air as possible from the cells 
o f timber. A t the end o f tjie 
vacuum treatment, copper- 
chrome-arsenic solution is 
introduced into the cylinder, and 
hydrolic pressure is increased. This 
injects the presefvative into thie 
cells o f the limber. The penetration 
should be ^ h  that the treated 
svood has a net chemical rcteniion 
o f 0.5 -  0.7 lbs for cubic ft. The 
chemical irqjregnated rubber wood 
is then taken out and stacked for 
air seasoning to attain an 
equilibrium moisture ccfftient 
ranging from 14% to 19% and then 
send to kiln drying and machining.

V. K iln  drying
In India k iln seasoning is being 
done in three different ways.

1. By using conventional steam 
kiln.

2. By using a beat pump working 
on refrigerent prir>ciple 
(ASCU-India Heat Pump).

3. By using dehumidifier working 
cm desicaiit adsorption 
principle (Dry-Air)

In Europe and East Asian countries 
belter energy efnciem seasoning 
systems are available viz. kiln

TA B LE D
NaU and Screw holding capacity o f Robbnr Wood

Test as pw IS 1708-1969 

NailpuUing 
test

1. Average o f the Radial 91
Tangential values (in kg.)

2. Average o f the end values 53
(in Kg.)

Screw pulling 
test

267

working cm super heated steam 
(Danish Wood Treating Co.)

E>ehumidifier (Muhlbock, Austria). 
Dehumidifier (Arrowsmith U. K,), 
Seasoning Kiln (Malroop).

Warping and end splitting are tte  
common defects occurring during 
kiln seasoning but can be 
minimised by proper kiln drying 
schedule.

V I. MachL
Rubber wood can be machined 
very easily. It is easy to re-saw, 
crtKS cut, plane, bore and turn.

V n . Na iiands 
capacity

Rubber wood has good nail and 
screws holding capacity. This has 
been tested as per India i Standard 
Specificaiton using nail and screw 
pulling test and the values are 
given in Table 11.

vn i.P a in ting  and vamishiag 
Many samples o f n^>ber wood 
have been tested using acceler^ed 
weathering tests. These have been 
finished with differeru types o f 
paints such as acryline, enamel, 
urethe»e, and standard varnishes. 
In all tests painted surfaces or

rubber wood has performed as well 
as the control leak samples.
Rubber wood takes a good gloss. It 
gives mirror finish with malemene 
lacquor.

Suggestions Tor the promott(Mi of 
treated rubber wood
1. In India, during replanting 

budgrafted planting materials 
have bea>me pedlar. Budded 
trees have lower girth. The out 
turn from budded trees w ill be 
rather small and cannot be used 
for manufacuur o f building 
materials as it  requires large 
scetion. So the Rubber Board 
and other Govermieni agencies 
should promote and pc^)ularise 
re{rianting with clonal materials 
which give high wood contenL

2. There is a general 
JCT*^hension, especially ui

. Kerala, for the acceptance o f 
rubber wood as an ^temative 
fw  conventional wood. Rubber 
wood can be used as a viable 
»jb$uiute fcM-conventional 
timber only tf it  is properly 
treked with preservatives aod 
kiln dried. So a governing body 
or agency should monitor the 
working or rubber wood 
processing units in order »  
assure that only properly



T a b l e in

Species of 
wood

Teak wood

Treated 
Ruber wood

Mango Wood

and Mango Wood
Sp.
gravity

0.604

0.557

0.495

W u i
given
MC

624

620

Static
M OR
Kg/cm^

756

612

Bending Compress- Impact Cost of
MOE ^ ionperpen- bending sawn
Kg/tm dicular to CM

grain
Kg/cm2

timber
P®
eft

82.0
91.0

}0l

94

75

66

Rs.<JOO

RslOO

Ri.250

Durability ; Qianicai IniwcgmHcd rubber wood is as duraWc 
as teak wood at l/6lh priccs.

Appe^ance Grain paitera, like teak wood arvd appearatK* like whiK adffl.

processed rubber wood is 
commg to the market.

3. Since utilisjtfion o f procesarf 
rubber v*«xi is in its infant 
stage tn India getting a (Hibiic 
acceptance is not an easy task. 
So Uie Rubber Board and other 
Govemnicni agencies should 
take steps to promote thts new 
prcxiuct m India.

4. Rubber Board ihouid take 
iniiiauve id mcJude processed 
rubttff wood in ISl as a setni 
hard wood suitable for making 
furiiuw and twikling materials.

5. S in ^c  treated R iiN>cr w ood 
p ro dtic ts  are popular abroad, '
Rubber Board should help SSI 
units U» explore ihe expon 
njiutci lor treated rubt>er wood 
aniclcs.

CONCLISION 
Rubber wood with its inhcram 
p ix^'riics such as atuacus-e 
^ 'ra n c c .  grain pattcfn, Iowa

density, and easy v.wkabiljty 
makes it a versatile umber suitable 
for the manufacture of numerous 
products such as fumitiKc, door 
and window onnponents. parquet 
flooring, wail panelling, inKrw 
AnishiRg. uU)inct making, tool 
handle; nroukied products etc. 
Ruti>er \fc'00d dKwld be used in 
larger guamiues and has a jwomise 
of a k>w CQ» and dependable 
limtcr in India. Uutis^cmof 
rubber wood will spare other 
costlier timbers like teak and rose 
wood for sophtsticased uses. Wider
utilisation o fr t ib e r  wood w ill ala>

induecdy help to cooscrve oitf 
natiofuKorest wealth and thereby 

. nuintain the ecological balance.
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DIFFERENTIAL NATURAL DECAY 
RESISTANCE OF HEVEA BRASIUENSIS 

(RUBBER WOOD)
H*S. Ananthapadmanabha, II.C. Nagaveni and V. V. Stiniva^ii 

Instkute of Wood Science &  Technology

INTRO DUCTION 
fievea Brasiliensis Muell arg. 
rR.ubber Wood) is primarily grown 
irfKcraJa, Tamii Nadu and 
Karnataka States. Recently this 
wood has assumed im;x)rtance as a 
suitable raw material in industrial 
and low cost furniture.

However, its wider utilisation is ’ 
hampered by the high 
suscepubiliiy to sap siain fungi and 
insects. Our knowledge o f the 
resisiance o f rubber wood against 
decay fungi is meagre. TRis study 
is an attcmpi to undersuind the 
dural>iliiy, and behaviour o f rubber 
wood against seven virulent and 
non virulent decay fungi.

M ATERIALS AND METHOD 
Sawn logs (lumber) o f about 100 
cm gu-ih from five trees obtained 
from Karnataka Plantation 
Coqwraiion were selected. Strips 
o f .samples ( 2 x 1 x 1 0  cm) were 
taken radially from logs leaving 
1cm margin towards pith and 
periphery. TTiese were cui into two 
halves so as to obtain sample block 
size 2 x 1 x 5  cm. The first half of 
wood block obtained from 
periphery to the middle portion of 
wood was taken as outer wood 
zone and the second half wood 
block taken towards the pith was 
taken as inner wood zone. Sample 
o f wood blocks free from sap stain 
were dried for 2 hoiu-s at 110® C.

taken out, cooled in dessicator and 
weighed

TTiese blocks were conditioned at 
70% relative himidiiy for a week 
and aseptically introduced into 
Kolles’ flask, which had one week 
old actively growing test fungi on 
2% malt agar.

The fungi used in this accelerated 
laboratory tests were Lanzitis 
irabea (pers) Ft. FRI No. 535,

Fr, FRINo. 1061, 
Choecomium globosum f I^ I No. 
393, Ceraiocystis ulmi. FRI No. 
804, Polyporus meliae under FRI 
No. 836, P Versicolor L. ex. Fr. 
FRI No. 165, and P. IHrsulus Fr. 
FRI No. 175, were obtained from 
Forest Research Institute, Dehra 
Dun. Two test blocks were placed 
in each flask and 4 flxsks were 
kept for each test fungus. Flask 
were incubatc4 for 16 weeks at 21° 
C, Eight blocks were used as

adjusunent blocks. At the end o f
16 weeks test blocks were 
removed from Kolle’s flask, 
clcaned from fungal mats, drid at 
105® C for 24 hours and wiighed. 
Percentage o f weight loss in the 
inner and outer wood zone were 
calculated and results were 
analysed.

RESULTS AND DISCUSSION 
Weight loss data of.tesi blocks arc 
shown in table 1 and figure 1. 
Average weight loss in wood due 
to decay by different fungi varied 
from 17 to 75 and 13 lo 67 per cent 
in inner wood and outer wood 
zone respectively. Inner wood 
appears to be more suscepiiblc to 
fungal attack compared to that o f 
ihe outer wood zone, and decay 
pattern in the radial wood showed 
a gradual increase from periphery 
to pith zone.

Weight loss (%) o f test blocks uf Hevea braziliensis exposed to difTerenl 
fungi. The Figures are the average o f 8 replications.

Name of the fungus weight loss in percentage 
Inner Wood Zone Outer wood Zone

1. Fomes annosus 17.22 16.62
2. Lenzites trabea 23.39 14.78
3. Ceratocystis ulmi 23.87 21.18
4. Chaetomium globosum 28.96 13.27
5. Polyporus meliae 48.38 25.81
6, Polyporus versicolor -■i4.3 41.52
7. Polyporus hirsutu.s 75.03 67.97
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Fig. 1. weight loss { % ) test blocls of Hevea braziliensis (Boih inner 
and oilier zone) ex{»sed to different fungi

It appears that F. Armous, L. 
irabea. C. ulmi and C. globosus are

nut able to decompose (he v/ood 
completely and the attack is

Fig. 2. Test bkxik sampling

mainly on the surface of the wood. 
These blocks of \vood remained 
harder even after 16 weeks of 
exposure.

P. meliac, P. versicotor, P. hirsuius 
have caused maximum 
dcicriorauon to wood. Ttieir attack 
on the inner zone was 
comparatively greater than outer 
axie of the wood. Tte infccted 
wood were soft with skeleton 
fibers inia:i m<ye or less.

From the above observation, it 
may be concluded that RuW>cr 
wood has the least natural 
resistance to attack by some of the 
common tropical decay fungi.

TTieir resistance to different fungi 
appears u> be relatively different. 
These results will help in the 
understanding of the behaviour of 
fungi against decay of heighly 
susceptible timber. §
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NATURAL DURABILITY OF 
RUBBER-WOOD (  HEVEA BRASIUENSIS )  

UNDER MARINE CONDITIONS.
L« N.Sanihakumar»nd V. V. Sriniviisan 
Institute of Wood Science &  Tedinology»

Woo((ftx)m Hevea brasiliensis 
(W ild Adr. dejuss) Muell. Arg., 
ibe para rubber tree, is widely used 
at present in packing ca^s, match 
industry and also as fire-wood. 
This plantation raw material is 
now available in large quantities. 
However, for the effective 
utiliMtion o f this limber, steps^ 
should be taken to diversify its 
uses as a consuuciion material 
irKtuding marine structures.

The present paper deals with the 
natural durability o f ru5ber wood 
against marine borers in Gee 
waters. Test panels o f rubber wood 
were completely destroyed within 
a short period o f seven months due 
to severe attack by marine borers 
indicating their very low nauiral 
resistance. Woodborers 
encountered were Mariesia siriaia 
Limaens. Sausiiora hedleyi 
Schepman, Bankia rochi Moll, 
Lyorodus pediceUaturs 
Quatr^ages and Bankia 
cormpanellaia M oll and Roach. 
The need for im j^oving the 
d iu ^ i l ity  o f rubber-wood by 
suitable preservation techniques 
for its potential use in various 
marine construciiois is presented 
and high-lighted.

INTRO DUCTION 
Rubber-wood (Hevea brasiliensis 
(H.B.K.) Meull, Arg) is now

available in India in large 
quantities from plantations, as the 
trees are cut after about thirt>' years 
o f taj^ing. At present, its use is 
generally restricted to 
packing-cases and match-box 
making and fire-wood. However, 
because of its availability in 
considerable quantities now, it has 
become a low-cost timba-. The 
scarcity o f conventional timbers 
and their soaring prices vis-a-vis 
the ready supply o f rubber-wood 
have now forced the industry to 
probe for potential uses for the 
latter m other areas as well. One 
such new area to be explored is the 
possibility o f its utilisation in the 
construction o f marine structures.

Large quantities of differem 
^jecies o f limber are at present 
used for a variety o f marine 
^ructures like fishing craft, jetty 
piles, fishing stakes ett. However, 
there is an acute scarcity for limber 
for these purposes, particularly fcv 
the fabrication o f catamarans and 
other indigeous crafL Therefore, it 
is worthwhile to examine the 
suitability or otherwise of 
rubber-wood for various marine 
applications, where one important 
requirement is the ability to 
with-starKl biodeterioration. The 
present paper gives an account of 
the antural resistance o f H. 
brasiliensis to marine borer attack.

M ATERIALS AND METHOD
Small panels o f rubber-wood were 
obtained from ihe Institute of 
Wood Science and Technology. 
Bangalore, and they were 
immersed at about 2 metres below 
low-iide level firom a jetty at Betim 
in the Mondovi estuai7 . In ihc first 
experiment, which was o f a 
preliminary nature, two panels (of 
20 cm X 5 cm X 5 cm size) were 
exposed from 20-5-1983 to
3-I-19S4 and in the subsequent 
confirmatoVtriate, four panels (of
30 cm X 3.8 cm X 3.8 cm size) 
were tested from 13-3-1989 to
4-8-1989. f^riodical observations 
were made at every 2 months to 
record the intensity o f auack by 
marine borers on the panels. When 
the panels became loo brittle to 
withstand wave action due to 
heavy destruction, they were 
removed to the laboratory and data 
on the intensity o fbora^, their 
growth-rate and the extent of 
internal damage were collected.

RESULTS AND DISCUSSION 
The importaniwood-borers 
encountered onthe panels were the 
pbolad, Martesia striata 
(Linnaeus), and the teredeinids. 
Nausiiora hedleyi Schepman. 
Lyrodus peidcellatus 
(Quatrefages), Bankia rochi Moll 
and Bankia campanellaia M oll and 
Roch. The intensity o f attack by 
these borers was so severe that all 
the test panels were completely 
riddled and destroyed within a
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shon period o f 5 U> 7 months (Figs
1 and 2). Some of the teredinid
burrows were very large 
measuring as much as 183.5 mm. 
The pholadid borer had Mtaincd a 
length o f 18.5 mm. The rate of 
growth o f the borCTS and the extern 
o f destniciion o f the panels cleariy 
demonstrate ihe lack of any natural 
bioresisiani substances in 
rubber-wood.

The rapid destruction of the 
rubber-wood in Goa waters is but 
natural since no timber-even 
Tectona grandis Linnaeus (teak) 
and Xylia xylocarpa Taub (iruli) is 
bioresisi^t ̂  this locality on 
account of the intense borer 
activity, particularly of M. stiata 
(Santhakumaran. 1986.). Further, 
rubber-wood is known for its 
susceptibility to fung^ and insect 
attiick on land also within a few 
days of felling. ' '
Sonti et al. (1982) have remarked 
that rubber-wood is amenable to 
kiln seasoning and when suitably 
processed can be used for 
manufacturing furniture, doors and 
windows. When treated wlOi 
Copper-Chrome-Arsenic (CCA) at 
8 kg per m3 and above, it will 
resist fungal and insect attack on 
land. Rubber-wood has not so far 
been tested under, marine 
conditions and therefore, it is 
difficult 10 prcdicl its application 
in marine constructions. It has 
been, however, reported that 
several equally non-resistant
limbere, like piBMJ roxftMz-sfai
Sargent, piMS insignis. Abies 
pindrow Royle, Acrocarpus 

Wight and Am. 
Polyalihiafragrans (Dalz.) Bedd., 
Bombaxceiba Linnaeus. Mangifera 
indica Linnaeus etc.. which were 
also destroyed within 4 to 6 
months in the untreated condition, 
have resisted borer damage for 
preiods several times its natural 
life, sometimes for 15 years w

Fig. 1. A panel ofHevea brasUiensis, exposed at Brtim from 
20-5-1983 to 3-1-1984, ^ l i i  open to sdww heavy inteml damage.

even more, when pressure-treated 
with either Cc^jper-Clrome- 
Arsenic (CCA) or Copper- 
Chrome-Boric (CCB) (Cberiyan cl 
al, 1988: Sanlhakumaran et al.. 
1984,1987). In view of this 
possibility of enhancing the 
durability of inferksr varieties of 
limber and also in view of the 
availability of rubber-wood m 
large quanUtics. expenroeits 
^ I d  be initiaKd to determine the
performance of treated
nibbcr-wood against marine 
biodetcrioraiion. Scientific 
preservation methods might
possibly pave the way for the
effective utilisation of this

Iow<ost limber by further 
extending its use in marine 
constructkns.
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F ig . 2 :  Panels o f  l ie v e a  b ra sU ie ns is . exposed at Belim  from  13-3-1989 lo  4-8-1? 
split c ^ n  10 show heavy internal damage.
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‘Electronic rodent k iller’
Some 200 inventions ranging f r « n  papad press to an ‘ electronic rodent kille^’ specially made for villages tro to 

be marketed shortly, Coordinated by the Council o f Scieniific and Industrial Research (C S IR ) 35 centres m the country 
w ill market these items.

Some o f  the items that have aroused interest in villages include filter candle (a cylindrical ccnramic bowl which 
filters water instanuneously), paper slate making and a machinc that makes leaf cups.

The new technologies g ive  results straight away. The papad press can make 600 papads an hour compared to 120 
an hour by hand. Technologies like tlie paper slate can play a crucial role in rural development, in a mostly illiterate 
country where slates are required in millions to spread education. Conventional slates, made from slate-stones found only 
in a few  placcs in the country, arc brittle. Bui paper slales are light, cheap and retain their abrasiveness for long.

The electronic rodent k iller is said to be popular. It is an autcxnatic machinc which attracts rats, kills them instantly 
and then disposes them o f  immediately, says the Pilani-based Central Elecuotiics Engineering Research Institute which 
has pioneered the device.



Hevea brasiliensis (Rubber wood) -  
Its Strength Properties And Utilization

B y N .K a u W a  
Forest Products Dfvision, Forest Ressaiii, tnstitule 

DehraDun.

Introduction
Rubber wood (Hevea brasiliensis) 
from spent rubber trees culiivaied 
primarily for laiex, is rqwrted to 
be available uj the tune of about
1.2 million cubic meters annually 
from South Indian States mainly 
Kerala. Its availability is likely to 
increase further as a result of 
extensive plantations not only in 
southern states but also in some 
regions ofMaharastra. 
Goa^ssam.Tripura. Mid Ahd^ai 
& Nicobar islands, where it is now 
being cultivated (13). Rubber 
wood is yellowish-white when 
freshly cut,UOTiing to Ught brown 
on exposure, has distinct growth 
rings, straight grained and molium 
to fine textured. Although studies 
in Malaysia have established its 
suitability for furniture, joinery, 
door componaits. panelling, 
interior finishing, bentwood items, 
picture frames, packing cases, 
pallets, plywood, blockboard cores 
and pulp & papCT (89), in India it 
is presently utilised in limited 
quantities for packing cases, match 
veneers and splints, 
compressed-wood shuttle blocks, 
cheap furniture items etc. and bulk 
of its supplies are used as fuel 
wood. This hug wood resource 
continues to be under-utilized in 
India and very litUc progress has 
so far been made in extending its 
utilization for other wood 
products. The susccptability of 
rubber wood to fungal stain within

a few days aficr conversion, borer 
and insect attack on one hand and 
lack of sufilcieni informaiion 
about its utilization characteristics 
and processing lechniques on the 
other, appear to be the main 
hindrenccs in its acceptabnlity for 
wider utilization.
Due to the scarcity of well known 
pc^iar timbers for many 
industrial uses, interest is now 
devckiping in ihe rubber wood as 
an alternative resource. In the 
recent years some studies have 
been undertaken at the Forest 
Research Institute, Dehra Ehin for 
the evaluation of its physical and 
mecnanical properties and other 
utilizaiion characteristics with a 
vKw lo exploring its possible 
industrial uses and the same are 
briefly discussed in the following

Strength properties 
Testing of rubber wood has been 
carried out for the evaluation of its 
physical and mechanical prĉ )enies 
(13:19) as per normal procedures 
(7) and the results are given in 
Tables 1 & 2. The safe working 
stresses fw structural purposes and 
suitability indices for different 
indusuial and engineering uses, 
with respect to leak iak-:n as 100, 
have also been given in Tables 3 
and 4 respectively. In Tz îe l.the 
available data on physical and 
mcchanical properties of Rubber

wood of Malaysian origin is also 
given from the pî lished literature
(6). for comparison.
The results indicate that some of 
the strength propenis of green 
condition of rubber wood from 
Quilon(Kc^a) locaUty (Table I) 
are bwer k> those of Malaysian 
tocalil  ̂ The strength properties of 
dry condition are not pecisely 
comparable due to their being at 
different moisture contems. While 
the nail withdrawal resistance 
values of rubbe'r wood from 
Quilon(Keraia) locality are higher 
than those of teak, the screw 
withdrawal resistance of teak is 
some-what higher (Table 2). The 
safe working suesses for structural 
purposes (Table 3) of Indian 
rubber wood are lovier th^ those 
of Malaysian locality and teak.
The suitability indices for different 
properties and uses of rubber v-ood 
from Quilon (Kerala) locality 
(Table 4) are on the average 25 
percent lower to [hose of leak. As 
per the normal practice followed 
fCK grouping and classification of 
timbers (14) rubber wood from 
Quilon(Kerata) locality has been 
classified as heavy, weak.not 
tough, moderately hard and 
moderately steady timber.
From strength point of view. 
Indian rubber wood is suitable for 
packing ca^s and crates as Group
11 species (comp^tive packing
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SI. Properties 
No.

Tabk I

H evea brasiliensis 
Quilon(Kerala) Kottaj-am Selangor (Malaysia)

(1) (2) ‘
Green

(Kerala) 
Dry Dry Green Dry

(3) (4) (5) (6) (7)

1. Specific gravity (Weight oven dry/
•volume ai lest) 0.521 0.557 0.562 0.53 0.55

2. •Moisture content % 81.2 12.0 11.7 0.52 17.2
3. Weight, (kg/m^) 994 624 629 800 640
4. Shrinkage%(Green to oven dry) 

0) Radial 2.9* 0.9+
(ii) Tangential 6.1* 2,7+
(iii)Volumetric 11.1*

5. Siabc bending •
(1) Fibre stress at elasti**!imit (kg/cm 2) 229 368 328
(ii) Modules o f rupture (k^cm  2) 437 756 587 594 668
(iii)  Modules o f elasticity (10^ kg/cm 2) 55.6 82.0 60.7 90.0 94.2

6. Impact bending
(i) Fibre stress at elastic lim it (kg/cm 2) 886 820 6M
(ii) Modules ofelasticity (10^ kg/cm 2) 137.2 118.3 39.3
(iii)  Max Jieight o f drqj(cm) 75 43 79 61

7. Compression parallel to grain
(i) Compressive stress at elastic lim it (kg/cm 2 110 187 168
(ii) Max. crushing stress (kg/cm 2) 200 374 331 264 329
(iii)M odulesofelasticity(10^/cm 2) 51.7 99.3 72.2

8. Compressive stress perpendicular to grain
at clastic lim it kg/cm 2) 47 101 98 37.2 47.8

9. Hardness 
(i) Side (kg) 310 538 654 308 440

(ii)E nd(kg) 309 526 732

10. Shear parallel to grain(kg/cm 2)
(i) Radial
(ii) Tangential

72.6
81.6

107.7
119.5

•92.1
113.4 92.1@ in .8@

11. Tension perpendicular to grain (kg/cm 2)
(i) Radial 46.7 56.7 55.6
(ii) Tangential 48.1 62.8 70.5

•Report from another publication (15)
@ Average o f radial and tangential values 
+Percent shrinkage from green to 12% m.c.
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case strength coefficienl 85) (3),
dunnage pallets (comparative 
stength cocHicient 73) (18) and 
door and window shutKrs as group
11 species (comparative strength 
coefficient 77) (U ), besides match 
vencCTs and splints and 
compressed-wood shuitie blocks 
for which it is already being 
utilised. Although for structural 
purposes Indian rubber wood 
meets the lequifement of flexure 
stress in bending or tension along 
grain (87kg/cm2) (minimum limit 
85 kg7ciji2), its modules of 
elasticity in bending (55.6 x 10* 
kg/cm2) falls marginally short of 
ihe minimum required (56 x 10̂  
kg/cm2) for inclusion as ordinary 
group species in IS : 3629(1). 
Being moderately steady timber, it 
appears to be suitable for the 
manufacture of ordinary furniture 

^Iso as a
general utility timber. As rubber 
wood is a non-durable timbw and 
shows some tendency to surface 
cracking, warping, bowing and 
end-splitting, it should be prc?»rly 
seasoned (2) and given approjMnate 
preservative treatment (5) before

SI. Condition 
No.

1, C>riven in grceii 
conditiffli and

puUed immediately

2. Driven in dry 
condition and 

puUed immediaiely

utilization lo prevent degradation 
md enhance its service life.

Othtr uUlkation characteriitic!

Working qualities 
Sawing and working qualities 
>inder majw wood working 
oper^on i.e. turning, boring, 
mortising and planing operatiwis 
have been reported (17). Rubber 
wood has been found easy to work 
in sawing and machining. For 
achieving good reaiits in sawing, 
narrow gauge saw blade with teeth 
having front rake of 20" and top 
clearance angle of 15* has been 
suggested. Fcr planing, cutters set 
at 3(J“ angle gave very smooth 
surface. While rubber wood was 
found good in turning, in mortising 
and boring operations, clear 
surface could not be obtained due 
to defects Uke fuzzines. tearing 
off of grains and crushing. Studies 
on finidi adaptability have 
indicated that rubber wood can be 
spirit polish^) sa^factwily using 
Turkey amber coloured chalk 
power base (17) K' obtain good 
appearance.

Seasoning and pr««rv*tion
Studies carried out oo seasoning of 
rubitfwood have indicated (15) 
thA shon length narrow-widA 
Wber stock intended for furniture, 
feking cases, bobbins, shuttle. 
»«-wear bouoms tec. can be kiln 
dried rapidly with very liuie drying 
degrade and schedule V of IS :
1141(2) has been recommended In 
another study on steam bending 
property of rubber wood (16). it 
has been found as a good timber 
fw bent-wood woik in sections 
suitable for furniture compcmwMs.

While Ae results of studies on 
tieatatelity of rubber wood have 
not been reported so far. the 
I^liminary 3ata indicate that its 
heaiy»ood is fairly well treatable 
with preswvatives (16). A sinqjle 
airfcheap method has been 
de-;fclopedaiKJJlJ.(4)for 
protection of rubber wood planks 
(intended for^acking cases) from 
funpl and insect attack. The 
method involves applying 
preservatives to green timber by 
momentary immersion of green 
planks in the wacitf-soluble boron

TABLE 2 
Nail/Screw withdrawal resistance

Species Nail withdrawal 
resimnce(kg)

Screw withdrawal 
resistance(kg)

Side End Side End

(l^Hevea 
^  brasiliensis

155 96 252 154

(ii) Tectona 126 81 274 155

grandis

(i) Hevea 12i 113 296 176

brasiliensis 

(ii) Tectona 93 85 399 283

grandis



Properties Hevea brasiliensLs
No. Quilon(Kerala) Koltayam Selangor (Malaysia)

(Kerala)
Green Dry Dry Green Dry

( I )  (2) (3) (4) (5) (6) 0 )

1. Specific gravity (Weight oven dry/
Volume at lest) 0.521 0.557 0.562 0.53 0.55

2. 'Moisture content % 81.2 12.0 11.7 0.52 17.2

3. Weight, (kg/m^) 994 624 629 800 640
4. Shrinkage%(Green to oven dry)

(i) Radial 2.9* 0.9+
(ii) Tangential 6.1* 2.7+
(iii)V<^umetric l l . l *

5. Static ben<^g *
(i) Fibre stress aielastiE-Umit (kg/cm 2) 229 368 328
(ii) Modules o f rupture (k^cm  2) 437 756 587 594 668
(ui) Modules o f elasticity (lO’ kg/cm 2) 55.6 82.0 60.7 90.0 94.2

6. Impact bending *
(i) Fibre stress st elastic lim it 0:g/cm 2) 886 820 664
(ii) Modules o f elasticity (10^ kg/cm 2) 137.2 118.3 39.3
Ciii) Max.height o f drop(cm) 75 43 79 61

7. Comi»«ssion parallel lo grain
0) Compressive stress at elastic lim it (kg/cm 2 110 187 168
(ii) Max. crushing a rKs (kg/cm 2) 200 374 331 264 329
(iii)  Modules ofelastidty (10^/cm 2) 51.7 99.3 72.2

8. Ojmpressive stress perpendicular to grain
at elastic lim it kg/cm 2) 47 101 98 37.2 47.8

9. Hardness •
(i) Side (kg) 310 538 654 308 440
(ii) End (kg) 309 526 732

10. Shear parallel to grain(kg/cm 2)
107.7(i) Radial 72.6 •92.1

(ii) Tangential 81.6 119.5 113.4 92.1@ 111.8@

11. Tension perpendicular to g r ^  (kg/cm 2)
(i) Radial 46.7 56.7 55.6
(ii) Tangential 48.1 62.8 70.5

•Repon from anoOier publication (15)
@ Average o f  radial and langcntial values 
+Perceni shrinkage from green to 12% m.c.



«aVEA BKASIUemiS (R„Ubtr M w l) ,

case strength cocfTicient 85) (3) 
dunnage pallets (comparative 
siengih coefnciem 73) (18) and 
door and window shuaers as group
II species (comparative strength 
coefnciem 77) (11), besides match 
veneers artd ^ lin is  and 
compressed-wood buttle blocks 
for which it is already being 
utilised. Although forsmjciural 
purposes Indian rubber wood 
meets the requirement <rf flexure 
stress in bending or twision along 
grain (87kg/cm2) (minimum limit 
85 kgycip2^, its modules of 
elasticity in bending (55.6 x 10’ 
kg/cm2) falls m aiginky short of 
the minimum required (56 x lO’ 
kg/cm2) for inclusion as otdinay 

species in IS ; 3629(1), 
Being moderately aeady timber, it 
appears to be suiaWe for the 
manufkrture erf oniinary furniture 
and bentwood items, aik^lso as a 
gener^ utility timbtf. As rubber 
wood is a nc«i-durablc limber and 
shows some tendency to surface 
cracking, warping, bowng and 
end-spliuing, it should be properly 
seasoned (2) and given appropriaie 
preservative treatment (5) beftye

utUizatkm to prevent degradation 
and enhance its service life.

Other utiliaitioa characteristics

Working qualities 
Sawing and wwking qmlities 
under major wood wotog  
opcraJicm i^i. turning, baring, 
mortising and planing op<aBtions 
nave been reported (17). Rt*ber 
wood has been found easy to work 
m sawing and machining. F« 
achieving good resilis in sawing, 
narrow gauge saw blade widi teeth 
having front rake of 20* and top 
clearance a n ^  of 15* has been 
suggwied. For planing, cuuei? set 
ai 30" angle gave very smooth 
surface. While rubber wood was 

: found good in turning, in mortising 
! and boring operations, cle» 

airface could not be obtained due 
to defects like fuzziness, tearing 
off of grains and crushing. Studies 
on finish adaptability have 
indicated that rubber wood can be 
spirit polished satisfactorily using 
Turkey amber cotoured chalk 
power base (17) ifi obtain good 
^>pearancc.

SeasoQing and preservatioa
Stiidics carried out od seasoning (rf 
n iliaVood have indicatel (15) 
th i short length nairow-widih 
Wber sock inioided for fimiture, 
fekiBg cases, bobbina, shutUe, 
fooi-9,^ bottoms lec. can be kiln 
lined rapidly with v n j Bale *ying 
degrade and scbedule V of IS :
1141(2) has bera recommeMtallii
anotha ̂ y  qd steam beodaig 
propety of rubber wood (IQ, ii 
has beta fooDd as a ̂  timber 
for bent-wood work in sections 
Jtuitable for furniture componcals.

Wlule the rc&uks of studies on 
tPKUaUlity of rubber wood have 
noi been reported so far. the 
preliminary ̂ la  indk»te that its 
beaay»ood is fairly well treatafcte 
w i*  preservatives (16). A sinq>le 
amf cheap ntethod has been 
dc.feloped a  K JJ l J. (4) for 
pro<ectk» of ruUier wood planks 
(intend»l for.^acking cases) from 
fungal and insect attack. The 
meftod involves apjrfying 
preservatives to gnsen umber by 
momentary immorsica of green 
planks in the wai^-soluble boion

TABLE 2 
Nail/Scrcw withdrawal rtaaaoce

SI.
No.

Cwdiiton

1, Driven in grecj. 
condiuon and 

puUed immediattly

Driven in dry 
eolation ar>d 

puUod immediaely

Species

(IWHevea
brasiliensis

(ii) Tectooa 
gnndis

(i) Hevea 
brasilUnsis

(u) Tectooa 
graodis

Nail withdrawal 
resiiOanceO^

Screw wi^Ktrawal 
reS!5taDce(kg)

Stde End Side End

155 96 252 154

126 8! 274 155

121 113 296 176

93 85 399 283



T A B L F 3  
Safe working stresses for ^uc iura l . .

SI. Prapeny 
N a

Hevea 
brasUienas

(Quikm. Kerala}

Modules o f elaaiciiy ^5^
41(r kg/cm 2) (A l! grades and hxations)

Bending &  Tension along grain 
Extreme fibre stre^ (kg/cm 2)
( i)  Inside tocadon 87
00  Outside (ocadon 73
&o) Wet location 58

Shear along gram {kgfcm 2)  12,1
(A ll locations)

4. Horizontal shear <Tcg/cm *»)
(A ll locaaons) 8^

Max. cradling stress along , 
grain (kg/am 2)
(i) Inside kxation 50
Cii) Outside locaiion 44
Oii) Wet location 36

C(Hnpressive stress across grain O^g/cm 2)
(i) Inside locanoo 27
(ii) Ouiskle location 21
(iii)  Wet location 17

//evfti
brarilienvs

IJ "
99

66
59
48

21
17
14

(Fof 5aaTKiard fsaii.-.

'x x it ra  
(KLiidbjr, ^)lain^ur 

<sc Coimbaiorc)

ib3
- 140  

112 
14.9

104
92
75

4 9
38

31

solutioa (borax and
boric acid) which works as a 
prophylaiic treatment and does n<M 
a^ect the natural colour o f wood. 
Utilization fo r hardboard 
RuW>er wood bas been succcsfuUy 
tried for ihe manufacuire o f 
hardboards (12). Studies have 
demonstrated that by initially 
subjecting the material to rniid 
alkali treatment (2% and above) 
and tempering the boards with 
cashew nut shell liquid, 
satisfactory strCTgih pMtiperties 
could be obtained.
Pulp and Paper
Rubber wood has also been
successfully pulped by sulphate

process and wraj^ing paper o f 
suitabte quality and strength 
properti^ has been manufactured
00 laboratory scale (10). The 
optimum conditions o f pulping and 
the strength properties are 
presented in Table 5.

From the above studies it  is 
evidwii that Rubber wood from 
^ n t  Hevea brasilien;^ trees 
which is by and large 
under-untilized so far could be 
efficienily used for a variety o f 
wood products. However, more 
exhaustive studies are required not 
only on different utilization 
characteristics for the asessment of 
effect o f locality but also for the

devek>pnieni o f cheap and simple 
processing techniques 10 
popularise its acceptability for 
different industrial uses and for the 
prevention o f fungal damage, bcwer 
and insect attack leading to its fast 
degradation within a short span 
^ te r felling o f trees.
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TA B LE 4
S u i t^ i ty  (Odicci of Hevea broiiUetuis 6001 QoiIoq 

(Ksrab)
SJ. Propeny/Lse 
No.

1. W e ig h ia i l2 %  m .c. 

Z  Stmigth as a beant
3. Stiffness as a beam
4. Suiia^Uyasapcsi
5. Shock n;sisui^ abd:’ .
6. R ^ iio n  of s h ^
7.

8. Holiness
9. Sptiuing coeflkicni

SuiubBtty mdex as 
TiparedioTeakK iCO

n
62
TJ
52
75
TJ
92
74

75

\  TABLE 5 
l̂ ap̂ Bg coodrtmii^^ aod sccfleh

H evS brasiiinMS palp |
Puipiofcowfiaons /
1. TooicbcsiUs*
2. >Liph*ay^
3. Temperas
4. TUDC
5. YieB*

So âgth propenics
6. Breaking kngifa
7. B un tfano r
&. TevfK B x

I

20%
2S«
ITffC
4bn.
4 13 *

7819m
46^
66^

• % expresed on w so  dry nrw maiertd

'• \nor. • ly&cnS Svxv • •’ ;. t  
lunbcr spcc ies soittbic xxicn 
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N E W S„

NATIONAL SYMPOSIUM INAUGURATED
NEED FOR BETTER SPECIES STRESSED
TTiere is need to develop more 
high-yielding varieiies of m t^r 
plants in ihe coumry. Mrs. J. 
Lalilhambika IAS ChaLrman 
Rubber Board, said ai Koitsv-am. 
Inaugurating a naiionaS symposium 
(Ml new trends in crop 
improvement of perennial spccics; 
ai ihc Rubber Research Institute or 
IndiJ, Mrs LaJithambika said that 
the RRH had made remarkable 
3chic\cments in dcveiopci? 
v.onck:rspecicsor rubber plants, 
vkbitli were now bemg planted bv 
most of the rubber growers. She 
expressed ihe hope that more such 
q>ecics would be dewloped by 
RRII, the Upasi Resc-arcb Institute 
and other such bodies.
The symposium discussed ai 
length ihc strategies for improving 
[he geneuc quality of the tree and 
highlighted the major 
advancements made in the field of 
crop improvement of perennial 
^XKies such as rubber, tea, coffee, 
cardamom etc. Ten papers were 
presented by eminent scientists 
attached to the Rubber Rese^ch 
Institute and other institutions. 
There was also a pane! discussion 
on future thrust areas and priorities 
m breeding with rcspect to 
perennial plantation crops.
Dr. S. Narayanan Potii welcomed 
Ihe scienusts and delegates 
attending the suymposium. Mr. V.

K. Bhaskaran Nair, former 
Director of Research. RRII. Prof 
R. Gopimtmi and P. Mukundan

Menon delivered the felicitation 
speeches. Dr. A O N Panidk<5t 
proposed a vote of thanks.

Smu J- Lalithambika IAS., inaugurating the national symposium 
on new trends in crop improvement of perennial specie.



matenal for medical rubber 
products like caiheiets, blood 
iransfusjon lubes. surgKal gloves. 
cawJoms eic. In ihU factory
vufcaiiisauoo isdooe b y ‘^m m a  
radialion’ and use of cbemjcal Ukc 
sulphur, accelerators « c  is totally 
avoided. The loial mvcsimesit of 

‘ ihe factory is around Rs. 30 lakhs

SmL J. Laliiluunlnka. Chainnan.
Rubber Bojtfd formally laid the 
foundation stone of the Pilot Plant 
for producing ‘Radiauon 
Vulcanised Latex’ ai ihe campus 
of the. RuMer Research Insututc of 
India. This Piloi Plant is the only 
one of its kind in India which 
ctwld profiubly produce the raw

FINANCIAL ASSISTANCE FOR BEE-KEEPING

of which Rs.l7 lakhs is provided 
by lli.ifitJSrd of Research in 
Nuclcar Science’ . Shn. P. 
Mukundan Stenon awl Shri. C M 
Geoi^e delivered ihe felicwauon 
spe«:hcs- Dr. E V Thomas 
weteoroed ihc gaibenng and Sn K 
C Chacko proposed a vote of 
thanks.

Rubber Board is continuing 
implementation of the scheme fc» 
promotion of bee-kcepmg among 
small and marginal rubber growers 
owning rubber area noiexcee<ling

to a maximum of Rs. 1.225/- aŝ d 
R s.l’575/'respectively- 
Tl«r scheme will be implemenied 
through sponsoring agencies found 
fully equipped and fit for stq>ply of

5 hectares. Each panicipaiing keeping w^mpments and bee

small grower has to sei up a ^ m lo n ie s .  rendenng inuning and

mmunum of fotir bee hives 
together wuh all specified 
accessones. The Board would 
render fii^aocial assistance to U)c 
extent of 7 0  per cent of the 
'a|^>roved cost in the case of 
growers of general categories and 
9 0  per cent in the case of growers 
of SO ST. These would work out

colonies, rendenng training 
other assistance and marketing of 
honey {xoduccd.
Agcnctcs/mstuuuoas mtcrested in 
promoung bee keeping under the 
scheme dx>uld apply
10 U»e Developmcm Officer in 
charge of the concerned Regional 
Officcs of the Board having 
jiffisdictjon os'cr the area of

c?>^Qon of Uk spcmsoring ag«ic> 
on <x before 20ih Ociobcr, 1990 
statmg fuH paniculars of the 
fKiliues available wuh them for 
assisung grov.crs in bee-keeping 
and wodc done by them in this 
regard during the last durec years. 
Full details of the scheme w ill be 
made available to interested 
agcncies/insiiujttons from all ihe 
officcs of the Board.

The last dae of retcipt of 
applicatKHts fnxn indistdual 
growers through spoosonng 
agcncies is fixed as 3 i/l2 /l9 9 0 .



N E WS„

NATIONAL SYMPOSIUM INAUGURATED
NEED FOR BETTER SPECIES STRESSED
There is need lo develop more 
high-yielding varieiies of rubber 
planLs in ihe couniry, Mrs. J. 
LaliUiajnbila IAS Chairman 
Rubber Board, said ai Kolt?j'am. 
inaugurating a national symposium 
on iKw trends in crop 
improvement of perennial species; 
at the Rubber Research Institute or 
India, Mr.s. Lalithambika said that 
ihc RRI! had made remarkable 
achievements in develofiin? 
wonder s-pccics of rubber plants, 
which were now being planted by 
most of the rubber growers. She 
expressed ihe hope that more such 
species would be developed by 
RRII, the Upasi Research Institute 
and other such bodies.
Tlie symposium discussed ai 
length the strategies for improving 
the genetic quality of the tree and 
highlighted the major 
advancements made in the field of 
crop improvement of perennial 
species such as rubber, tea. coffec. 
cardamom eic. Ten papers were 
presented by eminent scientists 
attached to the Rubber Research 
Instituw and other institutions. 
There was also a panel discussion 
on future thrust areas and priorities 
in breeding with respccl to 
perennial plantation crops.
Dr. S. Narayanan Potii welcomed 
the scientists and delegates 
attending the suymposium. Mr. V.

K. Bhaskaran Nair, former 
Director of Research, RRH, Prof 
R. Gopim^i and P. Mukundan

Menon delivered the felicitaiion 
s-pcechcs. Dr. A O N PanidkeY 
proposed a vote of thanks.

Smt. J- Lalithambika IAS., inaugurating the national symposium 
on new trends in crop improvement of perennial ^)ecies.



Smi. j. Laliihambika, Chairman, 
Rubber Board formally laid the 
foundation stone o f ihc Piloi Plant 
for producing 'Radiation 
Vulcanised Laiex’ ai the campus 
of the Rubber Research Insuiuic of 
India. This Pilot Plant is the only 
one of its kind in India which 
could profitably produce the raw

material for medical rubber 
products like catheters, blood 
transfusion lubes, surgical gloves, 
condoms etc. In this factory 
vulcanisation is done by ‘gamma 
radiation' and use of chemical like 
sulphur, accelerators etc is totally 
avoided. The total in vesunent of 
the factory is around Rs. 30 lakhs

of which Rs.17 lakhs is provided 
‘T h iitk^c l of Research m 

Nuclear Science’ . Shri. P. 
Mukundan Menon and Shn. C M 
Ccc»̂ ge delivered the felicitation 
speeches. Dr. E V Thomas 
welcomed the gathenng and Sri K 
C Chacko propcBcd a vote of 
thanks.

Rubber Board is continuing 
implementation o f the scheme for 
promotion o f bee-keeping among 
small and marginal rubber growers 
owning rubber area not exceeding 
5 hectares. Each particjpatmg 
small grower has to set up a 
mmimum of four bee hives 
together with all spcciHed 
acccssOTies. The Board would 
render financial assistance lo the 
extent of 70 per cent o f the 
■^proved cost in the case of 
growers o f general categories and 
90 per cent in the case of growers 
of SC/ST. These would work out

FINANCIAL ASSISTANCE FOR BEE-KEEPING
to a maximum of Rs. 1.225/- and 
Rs.r.575/'respectively.
The scheme will he implemented 
through sponsoring agencies found 

ig fully equipped and fit for supply of 
keeping equipments and bee 

'' colonics, rendering training and 
other assistance and markeiing of 
honey produced.
A g e n c ie s /in s ii tu U o n s  in te re s te d  in 
promoung bee keeping u n d e r  the 
schcme should apply in plain paper 
to the Development OlTiccr in 
charge of the concerned Regional 
Offices of the Board having 
ju r isd ic tio n  over the area of

operation of the sponsoring agency 
on or before 20th October, 1990 
stating full particulars of the 
facilities available widi them for 
assisting growers in bee-keeping 
and V, ork done by them in this 
regard during the last three years. 
Full details of the schcme will be 
made available to interested 
agcncies/instituitons from all the 
oiTices of the Boani.

The last date of rcccipt of 
applications from individual 
growers through sponsoring 
agencies is fixed as 31/12/1990.
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EXPORT SUBSIDY EXTENDED
The Government of India has 
extended the Natural Rubber 
Subsidy Scheme by which 
exporters of rubber products are 
compensated for the losses on 
account of higher indigenous raw 
pjbber priccs.
rhc earlier scheme had expired on 
V_arch31.l990.

t TISSUE
The Rubb^ Board has formally 
rr=-.leased the tissue culture derived 
rubber plants to the public for 
(■’̂ ■•erimenlal planting on 27th June
• X). Mr. P. C.Cyriac

The Govemnicni has, on a 
representation from the Chemical
& Allied Products Export 
Promotion Council (CAPEXIL). 
now extended the operation of the 
subsidy scheme up to March 31, 
1995.
Tlie order. No. l0(l)/90-EP 
(CAP) dated April 2.1990.

however, lays down that (a) the 
ceiling limit of subsidy would 
continue to be Rs. 6,000 per metric 
tonne, (b) in the case of automobile 
lyres and tubes, only those 
exportcR whose annual exports arc 
less Uian Rs. 1.00 crore would be 
eligible for subsidy under the 
scheme. .

CULTURE PLANTS
formejChairman, Rubber Board, 
gave away the first polybagged 
plantto Mr. M.K Vidyadharan, 
member of the Board.
Dr. M.P Asokan, the progeniu>r oi'

RELEASED
I the planilets, said that facilities fw  
' ma-ss production have now been 

established and it would bê
' I'ossible 10 distribute thousands of. 

plants next year.

The Rubber Board at its 115th 
meeting on 27ih June 1990 has -*,■ 
■̂ -xommendcd to do away with the 

{ registration of rubber plantations ir. 
small holding sector. Estates of 

large planters would. ho» - 
continue to be registered, in ./iew 
of the provisions in the Rubber Act 

■iaiing to election to the large

ST
The Commerce Ministry has 
direcied the State Trading 
Cocporauon. (STC) not to import 
any natural rubber during the n^t 
of the current i inancial year, (STC
i -., ihe canalising agency for rubber 
importii.)
The directive has been issued by 
the Commerce Minister. Mr. Arun 
Nehru, who presided over an 
emergency meeting at New Delhi 
on the rubber situation . Mr. Nehru 
nad assured a delegation of Kerala

The 2.5 million rubber 
smallholders in Malaysia have 
been hard hit by drought since 
March which has seen ihc daily

j output plunge from 100 kg to jusi

REGISTRATION IN RUBBER DISCONTINUED
growers' cr-O' -tuency in the Board 
eveo' ihret < s.

Registration of plantations 
mainly undertaken fa- statistical 
purposes. But a sample census of 
the rubber areas laKen a few years 
ago in ihe Vaikom Taluk brought 
to light the shortcomings of the 
registration process. More than 30%

of the rubber planted remained 
unaccounted. A follow up census 
exiendinj: fo abô ft one-third of the 
planiatijr..- Kerala confirmed 
the iHiding. nfiyi^ontingency. 
the Board decidtd to discontinue 
the registration exercise. It now 
proposes to extend the census 
operation to the whole rubber 
planted areas in five years' lime.

C TOLD TO HALT IMPORT
MPs on Wednesday that a decision 
on halting rubber imports would be 
announced soon.
On the demand of the MPs for a 
floor price of Rs.24 a kg for 
rubber, Mr. Nehru said an urgent 
cost ̂ alysis of production would' 
be undertaken and on that basis a 
minimum selling price would be 
determined. He also announced 
that the MinisU7  would shortly 
initiate a total review of all 
plantation items, including rubber

DROUGHT HITS LATEX
30 kg. According to reports, the 
drought has also resulted in the 
closure of several 
Mardec-(Malaysian Rubber 
Development Corporation)

and coffee, to evolve a future 
production perspective for these 
crops.

Imports of natural rubber during 
the current year so far have been 
of the order of 31,700 tonnes. The 
STC also had some opening stock 
to act a.s a buffer, but the growers 

out that the heavy 
impo'rts had resulted in price 
decline.

factories as they were unable to 
obtain their usual supply 
of latex. This has caused the 
corporaiion to lose about US S 
740X0Qi»J Ihe 1st half of this year.
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