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TRIPURA, NORTH EAST INDIA

T .K . Pal, S.K. D ey  and ’^Y.A. Varghese 

Rubber Research Institute of hulia. Regional Research Station. Agartala-799 006, Tripura 
•Rubber Research Institute of India, Kottavam-686 009, Kerala

Introduction

ndia is familiar as the 
world's botanical gar­
den owing to its flo- 
ristic d iversity and 

richness. The w ide range of 
altitudes (sea level to over
6,000 m), rainfall (100 m.m. 
to over 10,000 m.m.), tem­
perature (upto about 49°C) 
etc. o f the country has a con­
ducive environment to the 
growth of around 15000 spe­
cies of higher plants. The use 
of plants as food and medi­
cines are observ'ed by all eth­
nic groups in our countr)'. 
The Plant kingdom can pro­
vide a variet%' o f drugs to al­
leviate sufferings due to dis­
eases. The use o f plants in 
curing diseases have been 
mentioned in our ancient lit­
erature. The medical proper­
ties o f some herbs are re­
corded in Rigveda (between 
3500 and 1800 B C ). The prop­
erties o f medicinal plants 
have been described elabti- 
rately in Ayurveda, Susruta 
Samhita and Charaka 
Samhita. In ancient days 
and even now-a-days, in ru­
ral areas, practitioners like 
hermits and faqirs give a clue 
to use various plants or plant

parts as medicines. Plant- 
originated drugs have impor- 
tant position in w orld  
pharmacopoeias. There is a 
good  market for natural 
drugs instead o f synthetic 
drugs even in developed 
countries. Herbal medicines 
are being used because of 
better compatibilit)' with the 
human body, lesser side ef­
fects and better cultural ac­
ceptability. India occupies a 
remarkable position in re­
spect o f the use of herbal 
drugs as well as the supply 
of medicinal plants to devel­
oped countries. Maximum 
number of d ru ^  used in cur­
ing human ailments in our 
country, originate from plant 
parts and die said drugs are 
about 1500 out of 2000 drugs 
used in India (Jain, 1966).

North East India is a rich 
source of medicinal plants 
and a largo number of plant- 
originated drugs are being 
used in this region. T^e abun­
dance o f these plants is due 
to its varied topography, al­
titude and climate. This re­
gion lies in between the 
21“57' and 28'30‘ N  lati­
tudes and 89"46' and 9TO0' 
E longitudes and has an area

of 2,55,037 sq. kms, account­
ing for 8 percent of the total 
areaofthecoujitr)’. Scientists 
of different disciplines like 
Botany, Pharmacology, 
Cheinistry, Clinical medicine 
(both Ayurv'edaand Modern 
systems) are studying me­
dicinal plants to utilise these 
for the tenefit of mankind in 
an integrated and co­
ordinated manner. Due to the 
low availability of many of 
the medicinal plants, he 
drugs developed from them 
are also costly. In this con­
text, the preservation, culti­
vation, management and 
proper utilisation of such 
plants assume great signifi- 
cance.

Medtcinal plants in rub­
ber plantations

The North eastern region 
is an excellent potential non- 
traditional area tor rubber 
cultivation in tliis countr\’. At 
the end of 2tX)3-'04, the ex­
tent of rubber cultivati('n was
53,521 hrt'tares. In Tripura, 
it was 30,270 hectares. Rub­
ber plantation is an economi­
cally viable, sustainable and 
renewable agro-forestr>' sys­
tem which contributes



No,

1.

Name of the Plimt/Specles

Aiihaloda arylanica Meclik
RtmDV

Acanthaceae

l.ocal name

Basaka2. Ageralum conyzoides L Astoraceae Uchandi3.
4.
5.

M pinia gaiangtt (L) Wild 
Alstonia scholans (L) R. Br,

Zlngibcraceae
AptKynaceae

KuJajijan
Chhattim

6.
(Bum.f.) Wall ex Nees 
Azndirachta indic>i A  )uss

Acanthaceae
Meliaccae

Kmalmegh, Chirayika 
Nim

7. Bl£chnum orienlaU L Blechnaceae
8. Cenlelle asiaiiat (L.) Urban .Apiaceae ThankunL Thunimankuni
9. Clerodendrtyn Piscosum Vent. Verbenaceae

10. Curculigo crchioides Gaertn. Amariyliidaceae
11. Cura4ma zedoaria Rose. Zingiberaceae Shuit
12. Cypenis ina L Cyperaceae
13, Djosctwu pentapbytltt L Dioscoreaceae Jhun jhuna lata. Kanta alu
14, DryopKris sp. Polypodiaceae
15, ElfphitHlopus scaber L Asleraceae
16. EUiisinc indica (L )  Gaertn. Poaceac
17. Eragrosiis uniloides (Retz.) 

Nees ex steud Poaceae
18, Eupatorium odantum L Asteraceae Maricha
19. Fifus hispida L.f. Moraceae Oumar DKaugri
20, Holarrhena anlidysentenca 

(Roth) A.D.C
■Apocynaceae Kurchi

21. Hyphs su£rPK>fens (L.) piot Lamiaceae
22. kh/wcarfus frutesctns (L.) R Br. Apocynaceae Paralia lata
23, Lanliuui camara L. Var. KvIeuLa (L ) 

Moldenke Verbenaeeae
24. Lfwcfls aspen Spreng Lamiaceae
25. LHsta giiihnostt (Lour.) 

C.B. Robinson
Lauraceae Kukurchik, Garpur

2b. Liigadtum fkxuoium  (L.) Sw. Schizaeaceae

27. Meksfomi? makiwl/tncum L Melastomaceae Phutki, Ban Padam

28. Microns fvmculata L Tiliaceae Pichandi ~

29. Mikxjnk cordaU (Burrn.) BL Asteraceae

30. .Mimosa pitiicH L. Mimosaceae Chhoitcmara, Lajjabati

31. Pvporomu ptiluada  (L.) H B.K. Piperaceae
Hazar mani. Kala ititki.•̂ 2. Euphorbiaceae

33. Piper langum L Piperaceae Pipul

34. Pfjipnfetfjfo ifyJaniM I. Plumbaginaceae Chita

35. Plerii xm ip in iufK  L, Pteridaceae

36. Plens Vitfato L Fteridaceae

37. Rottiwyw s^rpenfiM (L )  
Benth. exkurz Apocynaceae Chandra, Sarpagandha

38.
39,

$(vparu dulds L. 
Sida arula Bum

Scrophulariaccae
Malvaceae

Mashta
Berela

40 S/niiax ieylflBifU L Smilacaceae

41 SlirNus aspfr Lour Moraceae

42. Svnednrllit nudiftora (L.) Gaertn. Asteraceae

43 Z irtg tlv r zi'nimJvl (U ) Smith Zingiberaceae
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Introduction

ndia is familiar as the 
world's b<-itanical gar­
den ow ing to its flo- 
ristic d ivers ity  and 

richness. The w ide range of 
altitudes (sea level to over
6,000 m), rainfall (100 m.m. 
to over 10,000 m.m,), tem­
perature (upto about 49*̂ C) 
etc. o f the countr)’ has a con- 
ducive environment to the 
growth o f around 15000 spe­
cies o f higher plants. The use 
o f plants as food and medi­
cines are observed by all eth­
nic groups in our country. 
The Plant kingdom can pro­
vide a variet>' o f drugs to al­
leviate sufferings due to dis­
eases. The use o f plants in 
curing diseases have been 
mentioned in our ancient lit­
erature. Tlie medical proper­
ties o f some herbs are re­
corded in Rigveda (betvv'een 
3500and 1800 B C ). The prop­
erties o f m edicinal plants 
have been described elabo­
rately in Ayurveda, Su.sruta 
Sam hita and Charaka 
Samhita. In ancient days 
and even now-a-davs, in ru­
ral areas, practitioners like 
hermits and faqirs give a clue 
to use various plants or plant

parts as medicines. Plant- 
originated drugs have impor- 
tant position  in w orld  
pharmacopoeias. There is a 
good  market fo r  natural 
drugs instead o f synthetic 
drugs even  in developed  
countries. Herbal medicines 
are being used because of 
better compatibility with the 
human body, lesser side ef­
fects and better cultural ac­
ceptability, India occupies a 
remarkable position in re­
spect o f the use o f herbal 
drugs as well as the supply 
o f medicinal plants to devel­
oped countries. Maximum 
number of drugs useti in cur­
ing human ailments in our 
country, originate from plant 
parts and the said drugs are 
about 1500 out o f 2000 drugs 
used in India (lain, 19h6), 

North East India is a rich 
source o f medicinal plants 
and a large number of plant- 
originated drugs are being 
used in this region. The abun­
dance o f these plants is duo 
to its varied topography, al­
titude and climate. This re­
g ion  lies  in betw een  the 
21'‘57 ’ and 28‘'30‘ N  la ti­
tudes and 89''46' and 97^30' 
E longi tudes and has an area

o f 2,55,037 sq. kms, account­
ing for 8 percent of the total 
areaofthecountr>\ Scientists 
o f different disciplines like 
Botany, Pharmacology, 
Chemistry, Clinical medicine 
(both Ayurveda and Modem 
systems) are studying me­
dicinal plants to utilise these 
for the benefit of mankind in 
an integrated and co­
ordinated manner. Due to the 
low availability o f many of 
the m edicinal plants, he 
drugs developed from them 
are also costly. In this con­
text, the preservation, culti­
vation, management and 
proper utilisation o f such 
plants assume great signifi­
cance.

Medicinal plants in rub­
ber plantations

The North eastern region 
is an excellent potential non- 
traditional area for rubber 
cultivation in this ci»untiy. At 
the end o f 2003-'04, the ex­
tent of rubber cultivation was
53,521 hectares. In Tripura, 
it was 30,270 htnrtares. Rub­
ber plantation is an economi­
cally viable, sustainable and 
renewable agrcvforestn- sys­
tem which contributes
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significantly for ecological 
stabiiit\\ In the addk  soil in 
which the rubber tree grows, 
many species can survive 
under the tree canopy. In 
addition to some medicinal 
herbs, a Urge number of other 
plants also grow inside rub­
ber plantations in a normal 
way. It is not advisaMe to re­
move all the plants as clear­
ing of such plants causes soil 
erosion due to the high rain- 
falt especialh' in undulating 
area and results in washing 
away of nutrient-rich surface 
soil. Successful inter-crop 
ping of manv commerciallv 
important medk±ui herbs in 
the rubber plantation has 
been possible. Inter-cropping 
of crops like banana, pine­
apple. ginger, turmeric, tea, 
coffee, pepper etc. is a com­
mon practice in the initial 
years of pknting.

Rubber Research Institute 
of India. Kottayam. carried 
out experiments on inter­
cropping of some medicinal 
herbs in rubber planted ar­
eas. Medicinal herbs when 
well grown inside rubber 
plantations have yielded  
med icinal plant parts of eco- 
ixxnic importance. M«neo\*€T. 
rubber \ield data showed no 
adverse effect of inter-crop­
ping of medicinal herbs 
(AnonvTnous, 1992-93), Al­
though revenue generaticm 
from this source is possible, 
the rubber growers of the tra- 
ditional rubber grow ing

region hav'e r>ol shov\i\ inter­
est for commercial inter-crop­
ping of medicinal herbs due 
to the market trends in that 
region.

The Regional Research 
Station of Rubber Research 
Institute of India, Agartala 
conducted a sur\-ev to iden- 
tif\- common plant species in 
rubber plantations. A  list of 
plants/species including 
some medicinal plants com- 
n^mly found in rubber plan­
tations in Tripura is shovk-n 
in Table 1. It was ofc«er\ ed 
that some tree species were 
also grown well inside plan­
tation during monsoon 
months.

Generally the medicinal 
plants which grow under 
mature tree caiwp>-are not ef- 
fectiveh' utilised to produce 
drugs. This trend should be 
changed. These plants also 
provide nutrient rich litter to 
the plantation. Some valu­
able contributions of some of 
the medicinal plants that 
grow along with rubber are 
furnished below:

1. AiBtatode zr-flsHica Medik
The main use erf the plant 

is as an expectorant The 
juice of the ieaxes is used in 
cold, cough, bronchial 
asthma etc. The leaves can 
also be used in packing or 
storing fruits as certain alka­
loids present m it can offer 
protection from fungi and in­
sects. Different parts of the 
plant ccwtain A e  foik>wing

chemical compounds.
Leaves An alkaloid 

vasicine and an essential oil.
Root; &tosterol-^D-glu- 

coside, galactose,
deox\-\aacinOTieand vasicol 

Flower 2 -hydroxy-4- 
^ucosylox>'chaicone.

2. Ageratum amyzotde^ L
The plant parts have the 

follo^^ing uses 
Leaf:St>TJtic 
Essential oil from leaves 

.AntifungaL antibacterial 
The stem and leaves of the 

plant i^oduce a vew flavone-
5-metho\ynobi!etin. 7- 
metho\y-2, 2-dime(hyl-^ 
chromene. ageratochromene. 
a-pinene. ^ar\ophyll«»e. >  
cadinene and eugenol are 
isolated from essential oil.

3. A/pjJiw (L) W ild
It is used in diabetes, riieu- 

matism, impotence and dvs- 
pepsia. It is also used to im­
prove the voice Rhizome ot 
the plant contains 
camphonde. galangin and 
alpinine.

4 4 V  : r.-.p’u p i "•  iJ/d 
(Burm-O'Vall e\ Nee^

This plant e  usetul in cur- 
mg fever. d\'senters‘, weak- 
nes-v worms and gas forma- 
tKin m stomach. .A decixtKMi 
frf the whole plant »s used as 
a cure for burning seasation
ll has antityphoid and anti­
biotic pniperties The foliov. - 
ing chemical compounds are 
a\ ailable in different parts ol 
the plant



Aerial part 3,14-
dideoxyandrographolide,
14-deoxyandrographiside
and andrographiside.

Root ; 5-hydroxy-7, 8- 
diinethox>'flavancne(I) etc 

TTie whole plant: Apige- 
nin-7, 4^i-0-Ene(hyl ether, 
mnandrographolide, m\Tis- 
tic ackt hentriaomtane, car- 
vacrol eugenot tritriacon- 
lane, neoandrographolide 
and andrographolkleefc.

5. Curcvm ezidtm m Rose
rool of the piant im­

proves voice, n^e plant is 
also used in curing skin dis­
ease, CurzCTCTione, epicur- 
zerenone and isocurzere- 
none are s>*nthesised from 
tius plant.

t>. CenteikastAhca(U  Lrfean 
The leaves, stems, roots 

and seeds are used as metli* 
cines. The plant contains 
asiattco»de ami the same is 
used in treatment of leprosv'. 
It has the pn^wrty of induc­
ing tast grov.'th of skin, hair 
and naiis in animals. The 
plant is useful in certain 
k ^ s  of tuberculosis and as 
a tonic for brain

7 GCTwini*w ir«ajsi*i»iV«it 
Different parts of the 

plant have tolkni»ing uses 
Leaf and Root Antitum- 

tHir. N’ermifuge. febrifuge, in 
skin diseases.

Leaf and Fkwvr .Antadde 
forscwp*oo-sting.

Sprout : Antidote for 
snake-btle.

Fumanc acid, ethyl and
methyl estBs of caffek add.
a-sitos*eroi and its glucoside 
are isolated from (towers of 
the plant. The roots and 
ieaves are also medicinal.

8. B q ^ t o p u s  scttber L
.Mongwith ]up»t}l and 

stigmasterol, a new 
germacranoUde dilactone-
11,13-dihydrodeoxyel- 
ephantopin is obtained from 
thep^ant

9. Hyptis stmieoiats (L )  fto
The root of the plant ccsn- 

tains ofeanotic acid, b-»to- 
steioi and a triterpene-3 b- 
hydroxylup-12-en-2&-oic 
a ^  (I) alongwith a-and ^  
amyrins uis-12-en-3 ̂  -ot-29- 
oic acid is obtained from 
aerial parts.

10. fiexwKum (L.)
Sw.

Tn'ptophan, trvptamine, 
indo(e-3-aceticacid,-3^7copi> 
onic acid,-3-but\'ric acid a ^  
->acetonitrile are detected in 
leaves of the {:4ant

l l . M d t h k m L
The leaf of the plant is 

used in diarrhoM. d>’sentay 
and mucus discharges 
Flowm are used in pUes and 
hemorrhage. Fruits give a 
Wack d>-e. A  triterpencid- 
meUstomic acid and also a 
.̂-sttosterol are isolated from 

roots

l X \ b c n x a s p n t c u k im l
Decortwn of ke\-es B use­

ful in typhoid fever, ind^ies-

tion and syphilitic ulcer­
ations of the owuth. Leaves 
and fruits are applied in 
smaU-pox m d  losweHingo# 
the g ^ ta ) organs respec- 
tiv'eh-.

M im esm ftubctL
Leaves <rf the plant are 

ttsed in treatment of hydro- 
cde (extonaj) and graiidblar 
s¥*-ellings The dococtwn of 
the root can be used in ̂ avel 
-and otha-urijtary probiems. 
A new compound 4-0-(33 - 
dihydrox -̂benzxMc acid)
D- ^ucurooide is isolated 
ftixn the plant

1 4 .  P rp f7-,'m gi-» iL

It is used as a tow  and in 
makir^ imtatir^ snujfe. hni- 
ments rheumatic pains 
and paral>-sas. chronic bron­
chitis. The leaves and fruits 
have antibiobc acti\Tt\\ The 
povt'der of fnnt is used tar
the renTveTN' of the relaxed 
organs after delivery and 
dearang the utaus. It acts on 
liv«: and spleen, increases 
appetite and is useful in
cougH
indigestion in children. The 
fruits isolate two new 
piperidine alkaloids- 
pipemonaline and
piperundecalidHie.

15. Ptinatego :xylsmca L 
The root of the plant is 

used as abortifacient- The 
saM  is also used for treat- 
m«tt of uicers. leprosy, en- 
Urged spken. rheumatism 
and paralv'sis



The plant contains two 
new quinones - zeylanone & 
isozeylanone, plunibagin, 
plumbagic acLd, vanillic acid 
and p-sitosterol. The en­
zymes protease and inver- 
tase, free glucose and fructose 
alongwith plumbagin were 
aiso obtained from root bark.

16. Rauvolfia serjw itiiu t (L) 
Benth,ex kurz

It is used as a sedative, 
hypnotic and for reducing 
blood pressure. This plant is 
largely used for the cure of 
insanity and high blood pres­
sure. The rotit can be used in 
curing bowels and fe\’er.The 
roots contain several alka­
loids. Yohimbines synthesis­
ed and 7-dehydrositosterol 
obtained from roots.

17. Sw ilax  ziylnniai L
Diosgenin is identified in

root, leaf and cultured callus 
bssu^. It is used in treatment 
of venereal diseases, rheuma­
tism, pains and dysentery.

18. Scoparin d u lch  L
The plant gives friedelin, 

glutinol, a-amyrin, betulinic, 
ifflaionic and dulcioic acids. 
The root o f the plant can pro­
duce mannitol, coixol and 
betulinic acid,

19. Z in g ib e r  z eru m bet (L .) 
Smith

A new compound 3", 4" - 
0-diacetylafzelin, zerumbonu 
ep ox id e , zerum bone and 
diferuloylmeyhane obtained 
from rhizome o f the plant ex­
hibited cytotoxic activity.

Several o f these plants

cure ailments and contain 
va luab le chem ical com ­
pounds, and the cultivation 
of these assures a good mon­
etary return.

Conclusion
Rubber plantation is an 

environmentally acceptable 
and econom ica lly  v iab le 
agroforestr*"^ system. In addi­
tion to profits from products 
like rubber, wood, honey, 
non-edible oil etc. rubber 
plantations allow growth of 
beneficial plant species in­
clud ing m edicinal plants 
which can also generate rev­
enue. The rubber plaiitations 
in the north eastern region 
are endowed with a rich di­
versity o f medicinal herbs. 
There fore, it is suggested that 
a systematic study be under­
taken on the utilisation and 
markehng o f the medicinal 
plants or plant parts in this 
region to inspire the rubber 
growers to take useful steps 
for inter-cropping of medici­
nal herbs in rubber planta­
tions.
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ailstorms are a regular 
phenomenon in the 
North East India dur­
ing the pre-monsooon 

period. Though their inten­
sity used to be mild, occur­
rence of strong hailstorms 
causing severe damage is not 
unusual in this region. Hei'ea 
hrasiliensis Muell Arg., the 
Para rubber tree is reported 
to suffer extensively under 
hailstorm damage. An inci­
dence of such a devastating 
hailstorm was reported from 
rubber plantations at 
Agartala. Tripura in 1986 
(RRIl, 1987). A  detailed de­
scription of this damage and 
its consequences were re­
ported by Meenattoor et.aL 
(1995), which described a 
yield reduction on regener­
ated bark, the production be­
ing about 36% less than that 
o f the virgin  bark. The 
present study wa.s aimed at 
investigating the anatomical 
differences in hail damaged 
and virgin bark as a possi­
bility of explaining the yield 
reduction experienced and 
other anatomical conse­
quences of wound healing 
process.

A severely damaged clone 
evaluation trial, planted dur­

ing 1980 at the Research 
Farm of the Rubber Research 
Institute of India at 
Taranagar, Agartala 
(9in5'E; 23'53'N; 30m MSL) 
constituting five clones m'z., 
RRII105, RRII118. RRll 203, 
RRIM 600 and RRIM 605 
were selected for the study. 
The trial was planted in 
randomised blocks with three 
replications. Five trees were 
selected randomly from each 
clone and bark samples were 
collected at three different 
loci both at damaged and 
normal sides. The bark 
samples were fixed inForm- 
aldehyde-Acetic acld-Alco- 
hol (FAA) mixture. Sledge 
microtome sections of 25 pm 
thick were taken and stained 
with combination of Safra- 
nin-O and Fast green FCF for 
general histology, tannic 
acid-ferric chloride for 
tannins (Johansen, 1940) and 
Sudan III for latex vessels 
(Premakumari et. a l, 19%). 
Sections were examined 
through a projection light mi­
croscope for anatomical in­
vestigations. Data were 
analysed statistically.

Analysis of variance re­
vealed that highly significant 
variation existed between

normal and regenerated bark 
for all characters (table 1). Ex­
cept for density of tannin 
filled cells, all other charac­
ters showed significant re­
duction in regenerated bark 
than normal bark, whereas 
tannin accumulation was 
high in regenerated bark. The 
clone side affected interac­
tion showed non-significant 
variation for all clones indi­
cating that they suffered 
equally of hail damage.

The mean data on num­
ber of latex vessel rows 
(NLVR), density and diam­
eter of latex vessels and den- 
sitv of tarmin filled cells are 
given in table 2. Data on 
NLVR and density of latex 
vessels showed no signifi­
cant variation among clones 
in virgin bark. However, on 
regeneration these two traits 
showed significant variation 
among clones. In renewed 
bark, RRIM 605 had the high­
est average number of 7.93 
rows of latex vessels while 
RRIM 600 recorded the low­
est of 6.07 rows. On the con­
trary, RRIM 600 had more 
vessels per unit area (56.16/ 
mm) while RRIM 605 re- 
conied the least (44.44/ mm). 
This indicated that response

mailto:hbssnet@rubberboard.org.in


The plant contains Iwo 
new quinones - zeyianone & 
isozevianone, plumbagin. 
plumbagic acid, vanillic acid 
and ^-sitosterol. The en- 
zvmes protease and inver- 
tase, free giiKOse and fructose 
ajcngvkith plumbagin were 
also obtained from root baric.

16. Rauvol/ia serpentina (L ) 
Benth.exkurz

It is used as a sedative, 
hypnotic and for reducing 
b l< ^  pressure. This plant is 
largely used for the cure of 
insanit}- and high blood pres­
sure. The root can be used in 
curing bowels and fever. The 
roots contain several alka­
loids. Yohimbines synthesis­
ed and 7-dehydrosilosterol 
obtamed from roots.

17. Sm ilax zeylanka L
Diosgenin is identified in

roo t leaf and cultured callus 
ti^ues. it is used in treatment 
o f venereal diseases, rheuma­
tism, pains and dysenter\'.

18. Scoparia dulci> L
The plant gives friedelin, 

glutinol, a-amyrin, betulinic, 
ifflaionic and dulcioic acids. 
The root o f the plant can prtv 
duce mannitol, coixol and 
betulinic acid.

19. Z in g ib e r  zeru m b ct (L .) 
Smith

A  new compound 3", 4" - 
0-diacet>'lafzelin, zerumbone 
epox id e , zerum bone and 
diferuloylmeyhane obtained 
from rhizome o f the plant ex­
hibited cytotoxic activity.

Several o f these plants

cure ailments and contain 
va luab le chem ical cotn- 
pounds, and the cultivation 
of these assures a good mon­
etary return.

Conclusion
Rubber plantation is an 

em'irorunentally acceptable 
and econom ica lly  v iab le  
agroforestn' svstem. In addi­
tion to profits from products 
like rubber, w ood, honey, 
non-edible oil etc. rubber 
plantations allow growth of 
beneficial plant species in­
clud ing medicinal plants 
which can also generate rev­
enue. The rubber plantations 
in the north eastern region 
are endowed with a rich d i­
versity' o f medicinal herbs. 
There fore, it is suggested that 
a systematic study be under­
taken on the utilisation and 
marketing of the medicinal 
plants or plant parts in this 
region to inspire the rubber 
growers to take useful steps 
for inter-cropping of medici­
nal herbs in rubber planta­
tions.
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H ailstorms are a regular 
phenomenon in the 
. North East India dur­
ing the pre-nK)reooon 

penod. Though their interj- 
sit>- used to be mild, occur­
rence of strong hailstorms 
causing sevae damage is not 
unusual in this region. HeiYe 
brasiliens'is Muell Arg., the 
Para rubber tree is rep>orted 
to suffer extensively under 
hailstorm damage. An inci­
dence of such a devastating 
hailstonn was reported from 
rubber plantations at 
Agartala, Tripura in 1986 
(RRII, 1987). A detailed de­
scription of this damage and 
its consequences were re­
ported by Meenattoor 
1̂ 1995), which described a 
yield reduction on regener­
ated bark, the production be- 
mg about less than that 
o f the virgin  bark. The 
pre^nt study was aimed at 
investigating the anatoniical 
differences in hail damaged 
and virgin bark as a possi- 
bilit\- of explaming the yield 
reduct»on experienced and 
other anatomical conse­
quences o f wound healing 
prcKess.

A  severely damaged clone 
evaluation trial, planted dur­

ing 1980 at the Research 
Farm of the Rubber Research 
Institute of India at 
Taranagar, Agartala 
(9n5'E ; ir53 'N ; 30m MSL) 
constituting five clones viz., 
RRU1Q5, RRIl 118, RRfi 203, 
RRIM 600 and RRIM 605 
were selected for the study. 
The trial was planted in 
randomised blodcs with three 
replications. Five trees were 
selected randomly from each 
clone and bark samples were 
collected at three different 
loci both at damaged and 
normal sides. The bark 
samples were fixed in Form- 
aldehyde-Acehc acid-.4ko- 
hol (FAA) mixture. Sledge 
microtome sections of 25 nm 
thick were taken and stained 
with combination of Safra- 
nin-O and Fast green FCF for 
general histology, tannic 
acid-ferric chloride for 
tannins (Johansen, 1940) and 
Sudan 111 for latex vessels 
(Premakumari et. al., 19%). 
Sections were examined 
through a projection light mi­
croscope for anatomical in­
vestigations. Data were 
analysed statistically.

.\nalysis of variance re­
vealed that highly significant 
variation existed between

normal and regenerated hark 
for all characters (tabte 1). Ex­
cept for d «is ity  of tannin 
filled ceOs, all other chcoac- 
ters showed significant re­
duction in r^etvrated bark 
than normal bark, whereas 
tannin accumulation was 
h i^  in regenerated bark. The 
ckwie X side affected interac­
tion showed non-significant 
variation for all clones iivdi- 
cating that they suffered 
equally of hail damage^

The mean data on num­
ber of latex vessel rows 
(NLVR), density' and diam­
eter latex vessels arul den­
sity of tannin filled cells are 
given in table 2. Data on 
NL\T< aiKi density of latex 
vessels showed no signifi­
cant variation among clones 
in virgin baiiL However, cm 
regeneration these two traits 
showed significant variation 
among clones. In renewed 
bark, RRIM 605 had the high­
est average number of 7.93 
rows of latex vessels while 
RRIM bOO recorded the low­
est of 6.07 rows. On the con- 
lrar>% RRIM 600 had more 
vessels per unit area (56.16/ 
mm) while RRIM 605 re- 
conled the least (44.44/ mm). 
This indicated that response



to regeneration varied arrnwg 
clones con/onniiig to the ear­
lier study b>- Meenaltoor et al.,
(1995). though  diameter of 
latex vessels was found re­
duced significantl\' in regen­
erated bark than virgin bark, 
no acceptable clonal varia­
tion could be obser^'ed in ei­
ther case. O f the three traits. 
NLVR, der«it}.- and diameter 
o f latex v e «e ls ,  N'LN'R was 
reported to be the most im­
portant parameter in vield 
determ in a tion  (G om ez, 
1^2 ). Lowest yield recorded 
for RRIM  600 in the same ex­
perim en ta l area by 
Meenattoorrfo/., (1995) could 
be due to low  N LV R  values 
recorded bv this done in both 
virgin and regenerated bark 
even though it had higher 
den s ity  o f  latex vessels. 
Webster and Paardekooper 
(1989) had reported that den- 
sit\’ and diameter o f latex ves­
sels had little contribution to­
wards vield. In the present 
case, it was observ «i that the 
hailstorm chipped o ff almost 
75% o f bark on one side o f tfie 
tree upto a height o f 4-5 m 
from base leaving intermit­

tent areas o f intact virg in  
bark. This resulted in devel­
opment o f islands o f regen­
erated and virgin bark on the 
entire affected side, A  tap­
ping cut made in this area 
would cut through virg in  
and regenerated  barks 
throughout its length. This 
unusual situation could ex­
plain the yield depression 
observed on affected side.

Tannins are known to be 
the most important defensive 
secondary- metabolite pro­
duced as a result o f wound­
ing (Swain, 1965). In the 
present study, unlike other 
traits, densitv o f tennin-fiiled 
cells  had w id e  variation  
among clones in virgin and 
renewed bark. Regenerated 
bark had more densit>- of tan­
nin-rich cells than virg in  
bcu-k for all the clones. The 
abundance observed in re­
newed bark indicated that 
w ou n d -h ea lin g  process 
could have stimulated tannin 
production. Similar response 
on wound healing during 
normal tapping was reported 
by Thomas et al.. (1 ^ 3  h). 
Tw o  clones. RRH 105 and

T ab le  1. Variation compoiwDt mean squares for the characters K- 
pooled analysis varunce

RRFM 605 showed relatively 
higher density for tannin 
cells both in virgin and re- 
new'ed bark when compared 
to other clones indicating 
their inherent ability of tan­
nin production.

Major difference betwe«, 
hailstorm damage and tap­
ping is the extent of w ound- 
ing. tn tapping, a controlled 
wound is made leaving a 
thin inner bark external to 
cambium (shallow wound­
ing). This rwiduaJ inrwr tark 
is instrumental in healing 
and completes regeneration 
process (Thomas et.al.. 1995
b)- Moreover, a distiiKt time 
gap betw’een two successive 
tapping facilities healing 
process. During hail damage 
a large area was affected with 
wounds ranging from shal­
low to deep {either involving 
cambium or nol). in a single 
instance (Thomas et aL. 1995
a). Deeper wounds often re­
main partially close exposing 
wood, due to lack of a^mpk’te 
cambiai activit>'. U w as also 
established that speed of re- 
co\’erv is olten regulated by 
the extent ol injurv (Kramer 
and Kozlowski, \^7^) This 
was because w ounding 
would damage vascular tis-

Source o f No. o f lalex Density' o f DianH'ter o f ()ens>t> of su es  a n d  th e re b y  in te rru p t­

Variation vessel rows latex vessels latex vessels taniun ceil> in g  t r a n s lo c a l io n  i i f  h o r ­
(per mm) (^im ) (per mm) m o n es , w h ic h  n ia y  b e  n e c t^

Clone (Q 1.204* 221 335* 5,357 1287 71t.- 1 sar\ f o r  p r ix lu c t io n  o f  new

Side (S) 5.368* 1047.134* 218.700* 19423 45- 1 v a s c u la r  t is s u e s  ( A l o n i ,

C x S 0.417 73.414 3.716 222-4<i2 1995). T h e r e to r e  w id e r  the

Residual 0.495 36.535 4.953 129..348 d a m a g e d  area , s low  e r  w tn ild  

I v  t Kt* iv c o v e r v  T h is  w'as ev'i-
Residual d f -  18 • fngnilicant al 5% level d e n t  f r o m  th e  fac t that, e v e n



îo. ot iatex 
\-«B d  rovrs

OenMtT of ' 
ia ietvim A  

< pg a n )

^  Virgin hark 

RRll 105 

RRlt203 

RRU 118 

RRIM 600 

RRIM605 

VamsFoiD : 0.213
SE(d)

I b) Regeneratetl buk

DiaiMiBrof 
Utn vT-neb 

Oun) (P” ,n

7.73 

8 1« 
787 

7.60

56.73 

55.33 

69.60 

60 27 

57.16 

1.435

21.34

21.80

19.68

21.70

19.86

0.543

23.55 a 

iJ 3 b  

12 88 b 
32.89 • 

3733* 

4.304 

10.028

RRU 105 

RRH 203 

'RR ll 118 

RRIM 600 

RRIM 605 

' \ mnxolici 
SE(d>

7.00 b

6.93 b 

7 40 ab 

6.07 c

7.93 a 

12.045'*

0.280

35.95 d

49.73 be
53.73 »b  

5616 a 

44 44 c 

19 373*^

2 593

15.92

17.46

15.46 

13.62

14.92 
1.687

59.12 b 

5 4 ^  b 

68^1 b 

9136* 

7.212« 

8921

*' significant at 5% tes-d nsenon-signtficairi

Means followed by same (etten are not agrefccairth- differert at 5% 

levd K- LSD test

tbou^ the present study was 
taken up after eight s’ears of 
hailstorm damage, affected 
trees were found not to regain 
complete anatomical features 
as far as the lacticifCTOus sys­
tem is concerned.
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PURPLE R O O T  DISEASE OF HEVEA: A  REPORT FROM 
M E G H A L A Y A
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may ensure healthv growth 
and satisfactor>- yield. The 
purple root disease caused 
by Heiicc^sidium comfHiCtum 
Boedijin has been considered 
as an important plant dis­
ease and was reported from 

many parts of the world. The 

fungus

he para rubber, Hevea 

brasilietisis Muell. Arg. 
is the most important 

commercial source of natural 
rubber. It was the native of 
Amazon river basin of South 

America. In India it has been 

grown traditionaUv in Kerala 

and its adjoining states. .Al­
though the N.E. region of In­
dia lies far outside the tradi­
tional rubber growing belt, 
the agroclimatic conditions 

prevailing there permits 

cultivation of rubber. One of 
the constraints for rubber 

cultivation in this area is the 
nan-availabiUt\- of planting 

materials. For obtaining bet­
ter quality' planting materiali. 
as well as for the develop­
ment of rubber plantations in 

this region, a seedling ni3re- 
ery has been established at 
Disbrict Development Centre, 
Jenggitchakgr^, Tura, 
Meghalaya.

Though the crop losses 

due to various diseases in 
rubber plantations are con­
siderable, timely adoption of 
plant protection measures

disease on ruWjer is available 

from the northeastern India, 
a surve>- has been conducted 

in different rubber growing 

areas under VVestGaro Hills 
district of Meghala>'a and the 
results are rep^irted here.

having a 

\Nide range of 
host plants 

and was re­
ported for the 

first time on 

rubber by 

S n o w d e n  

(1921). In In- 
d t a , 

Rajalakshmy 
and Joseph 

(1994) first 

reported the 

incidence of 
purple root 

disease on 

rubbr from  

Kerala. As no 

scientific re­
ports on the 

incidence of 
purple root

F»g.l. Infected seedlings m ihe nurwr%' d « d  Iwves 
still dttacJwd lo the pUrUs



Symptoms

The occurrence of purple 
root disease was first noted 
during November and De­
cember. 1998 in one and two 
year old seedling nursery at 
District Development Centre, 
JertggitchakgTe, which is lo­
cated about 13 km awav frwn 

Tura (U t  25‘'-26’’ N'; Long. 
90°-91®E Altitude 400 m 

MSL). The pa thogen infected 
the seedlings and the s\Tnp- 
toms appeared when the 
lower portion of the stem

1998

1999
t.27.000
1^.000

started to be- ' 
come brown.
Interestingjy, ; 
nosignofin- i 
fection was . 
noticed in • 
still youn^  seedlings when 

the stump was gjwn and im­
mature. The infection led to 
yellowing of leaves which 
gradually dried off; but tte 
dried leaves did not fail off 
frwn the plant (F^ 1). The tap 
root of the infected seedUngs 
decayed arwi the bark at the 

distal end of 
the roots 
peeled off 
easily when 
the seedling 
were pulled 

out (Fig 2). 
With the ad-

Tabte 1 . Enodence of ptspte root d m m t m 
seaflingnTOery

^ a r  T « * l no. <rf I Tottl o< ' P « t» ta g e ~  
^ swdkngs plants nrfBrted, etnfiectm

9.906

6.000

Fie 2. (AJ Infected seedlir^  with fruiting b ^ y  *ivd 
peeling off bark of roots (B) Healthy seedlings

era lly  ve ry  s o f t  spongy' a « l  
2-8  m m  in  th ic k n e s s . 
R a ja la k s h m y  a n d  Joseph 
(1994) repeated th a t under 
severe cond itions the w hole 
roo t sv-stem was prcHie to  tfw  
a ttack o f  the  pathogen, f i ­
na lly  causing the death o f the 
p la n t The extent o f infection 
in  the nuraerv- based ac­
tu a l c o u n t o f  the  in fe c te d  
p lan ts  and the to ta l p lan ts  
ra ise d  in  the  n u rs e ry  are 
g iven in  table 1. I t  was ob­
served tha t d u r in g  1998, the 
ii^e c tkm  recorded was 7.8 
w h ile  in  the succeeding year 
i t  was 5.6“ i  OTilv. To check the 
disease, an experim ent was 
conducted a t the nuiser>' site 
where  disease in tens ity  was 
ver>’ h ig h . T w o  fim g ic ides  
n a m e lv  ca rb e n d e z im  
(B a v is t in )  a n d  m ancozeb 
(Irw io fil Nl-45) were sprayed, 
separateh’ and in  com bina­
tion, to  evaluate the effectiv’e- 
ness o f  the fungic ides. Five 
treatm ent combinati<ms have 
been tested w ith  five  replica­
tions  each. T he  treatm ents 
w e re ; T l= C o n t r o l ;  T 2=  
B a v is tin  (80.1%. T 3 = ta d o fil 
M 4 5 W .7 5 'k ;  T 4 = B a v is lin



@0.1 % alternate with Indofil 
M45@ 0.75% and T5= 
Bavistin  0.05% + In d o fil 
M45@ 0.37%. Four rounds of 
spraying had been done at 
weekly interval in the nurs­
ery beds before sowing tlie 
seeds. It was observed that 
Bavistin (T2) was found bet­
ter and more effective as com­
pared to indofil M-45.

The causal organism was

isolated from tlie inf^'ted root 
samples and maintained on 
potato dextrose agar m e­
dium. Based on the morpho­
logical and culture charac­
ters, the fungus was identi­
fied  as H e lic o b a sid iu m  
compactum.
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r u b b e r  l e a f  l i t t e r  a n d  
W O O D  SAW  DUST; A  NEW AREA OF IM PORTANCE

T.K. Pal and S.K. Dey 

Rubber Research InsHtule of India, Regional Research Station, 
Agartala-799 006

C enerally, the
! vertnicompost is pre­

pared from waste ma­
terials like green waste, veg­
etable waste, leaf litter, saw 
dust, sugarcane trash, pro­
cessed food waste, munici­
pality waste, rice, wheat and 
millet straws etc. Accumula­

tion of these wastes causes 
pollution and poses a threat 
to the environment. 
Vermicomposting is one of 
the biotechnologies to ac­
complish the conversion of 

waste into valuable manure 

which can supply adequate 
quantity of nutrients to the 
plant kingdom and simulta­

neously can reduce 
enviromental poUution. 
Earthwomis involvt?d in the 

vermicomposting decom­

pose complex waste matter 

into simpler form. The value 
of original waste is upgradetl 
to a reusable material. 
Vermicompost is a retK'vvable 
source to supplement chemi­

cal fertilizers and is prepared 

by a low-cost technology.
A  rubber tree is an eco-

friendly tree and the biomass 
of Hei<ea tree is comparable to 
wiy fast growing tropical pe­
rennial tree (Corley, 1983). 
The tree is deciduous in na­
ture and a sizeable quantity 
of leaf litter is accumulated 
every year in each plantation. 
Now-a-days, the rubber 
wood is used as a source of 
timber which has decreased 
the logging pressure on natu­
ral forests. A good quantity 
of saw dust is also generated 

in wood processing units 
and a part of the saw dust is 
being used as a fuel and the 
rest is accumulated around 
the saw mills. Both these 
wastes-rubber leaf litter 
and wood saw dust are good 
substrates for vermiculture 
and \-ermicompost can effec­

tively be prepared from these 
sources by suitable earth­

worm species.
Vermicompost, in gen­

eral, is rich in different macro 
& micro nutrients, growth 
regulator substances, some 
vitamins and other useful 

substances which are re­

sponsible for plant growth. 
Different ingredients locked 
up in the organic matter were 
mobilized into nutrient 
forms available to plants, the 
casts, during passage of the 
plant material through the 
gut of the earthworms 
{Chaudhury el d .. 2001). In­
dian fanners get excellent re­
sults in the production of dif­
ferent crops on application of 
vermicompost. Addition of 
vermicompost/presence of 
earthworms in soil improves 
its physical properties like 
water-holding capacity, po- 
rc«ity, infiltration, soil aggre­
gation etc. and chemical 
properties like available nu­
trient content, organic carbon 
content, pH etc. and conse­
quently the plant growth on 
such soil is accelerated. Cer­
tain metabolites produced by 
earthworms are responsible 
for stimulating plant growth. 
Growth promoters like cyto- 

kinins and auxins may be 
present in the cast. Earth­
worm, a friend of the farmer, 
improves the physical.



chem ica l and b io lo g ica l 

properties o f the soil by their 
general activities like bur­

row ing, feeding, digesting 

and acts like tlie microorgan­

isms in decomposing. The 

egg masses of the earthworms 

in the vermicompost increase 

the earthworm population. 
The eartli\vorm enhances the 

microbial decomposition ac­

tiv ity  too. On addition  o f 
vermicompost, it was noticed 

the grain and straw Welds of 

rice increased and also the 

soil properties like bulk den­

sity, organic carbon content, 

CEC and soil fertilit>' status 

im proved (Kumaraswamy, 

2000). In general, the nutri­

ent status o f a waste is im­

p ro ved  du ring

verm icom posting and the 
values o f different nutrients 

o f  the verm icom post are 

available in literature. The 

nu trient le v e l o f 

verm icompost depends on 

the nature o f the organic 

waste, the food source for 

earthworm  (Chaudhury et 

«/., 2000). The vermiculture 

substrate and earthworm  

species are the contributing 

factors for the physical and 

chemical characteristics o f a 
vermicompost. Earthworms 

in vo lv ed  in verm icu lture 

should be disease tolerant 

and an efficient converter of

organic material and should 

have faster growth & high 

fecundity rate, easy adapt- 

abilit\' to environmental fac­
tors, high consumption, di­

gestion & assimilation rate, 

least vermistabilisation time 

and more effective cultural 
techniques. It is also a vital 

point to select the suitable 

ea rthw orm  species for 

verm icu ltu re. E u d r ilu s  

engeniae, Eisenia fetida an d Pe- 

rionyx excm>atu$ are generally 
used for this purpose. Any 

degradable waste may be 

suitable as vermiculture sub­

strate for a specific earth­

worm  species.

A  rubber plantation is a 

sustainable, renewable agro­

forestry system, econom i­

cally high yielding and com­

patible with nature (Pal & 

Dey, 2000). The soil and mi­
croclim ate under rubber 

plantation is favourable for 

growth of different tvpes of 

plant species and the rubber 

plantation does not change 

the organic nature o f the area 

(Chakrabort\'e^«/., !^ 1 ).  The 
plantation soils contain a 

large numlx'r of earthworms, 

actinomycetes, bacteria and 

fungi and there are no root 

exudates from rubber tree or 

any by-product o f the leaf lit­

ter decomposition which are 

not friendly to the soil macro

and m icro fauna (Jacob,
2000). In the context of 

vermicomposting o f rubber 
leaf litter, it is necessary to 

mentioii that the leaves of the 

rubber tree are trifoliate with 
long stalks and the petioles 
with extrafloral nectaries in 

the region of insertion of the 

leaflets. The rubber tree ex­

hibits normal leaf fall known 

as wintering. The defoliation 
is followed by refoliation and 

the wintering pattern is var­

ied in different rubber clones. 

The wintering in traditional 

regions in India is reported 
to start during December and 

continue up to January. 

However, defoliation is little 

delayed in non-traditional 

regions. The annual litter 

addition in rubber plantaion 

is about 7 tons/hectare 

(lacob, 2000). huge quan­

tity o f leaf litter is accumu­

lated in each planlation ev­
ery year. The rate of decom­

position of rubl">er leaf litter 

is faster because the rate of 
litter accumulation on the 

floor o f a rubber plantation 

is less than many native eco­

systems and monoculture 

plantations such as teak etc. 

although there is a compa­

rable or even higher standing 

biomass in a mature rubber 
plantation (Jacbob, 201)0). 
Vermicomposting of rubber



lea f l i t te r  show s tha t th is  l i t ­
te r  is  a goo d  v e rm ic u ltu re  
s u b s tra te  in  w h ic h  e a rth ­

w o rm  can p e rfo rm  th e ir  ac­
t iv ity  e ffic ien tly . A  laboratory 

e xp e rim e n t w as conducted  

w ith  e a rth w o rm s  on rubbe r 
leaf litte r. The s tu d y  revealed 

th a t the rate o f  b iom ass in ­

crease in  ru b b e r leaves was 
m ore in  Eudrihis eugejuae than 

in  Ebetiia fetida and th is  in  

tu rn , w as m ore  than tha t in 

Periotiifx excavatus an d  the 
s u ita b il ity  o f the species on 
the v e rm ic u ltu re  substrate o f 
ru b b e r lea f lit te r  w as in  the 

o r d e r  E u drilu s eugetiiae>  

E isen ia  fetida>Perio}i}/x  

excnvnUi$ (C h a u d h u ry  et a l.

2001). The\- also reported  the 

fo l lo w in g  n u t r ie n t  s ta tu s  

a lo n g  w ith  p H  and ash con­
te n t o f  ru b b e r le a f l i t te r  as 

sh o w n  in  Tab le  1.

Severa l research w o rke rs  
re p o rte d  chem ica l changes 

d u r in g  ve rm ic o m p o s tin g  o f 

d if fe re n t wastes. A s  rubbe r 

le a f  l i t t e r  is  a g o o d

Table 1: N'utncnl status o l nibber leaf iiltw

I’ arameter Value

r i i
CjrtH'n (%) 

fDldl nitrogen. (%)

C/N ralio
lo U l phosphorus (mg/lUO gm) 

I'otnl potassium (mg/100 gm) 

Ash content (%)

7.51 t  0.04 

52.t>8 ± 0.38 

2.31 ± 0.013 

22.75 ± 0.057 

114.51± 4.82 

835.6 ± 28.79 

9.<}2 ± 0.907

ve rm icu ltu re  substrate, su it­
able chem ical changes d u r­

in g  ve rm icom posting  o f leaf 
l it te r  can be expected.

GeneraDy, after the expir>' 
o f econom ic life  period , the 
rubbe r tree is cu t d o w n  and 
rep lan ted  to  generate more 
p ro fit. Rubber p lan ta tion  is a 
good source o f tim ber o f com­
m erc ia l va lu e  now -a-days. 

T he  f in is h in g  a d a p ta b ility  
and  w o rk in g  q u a lity  o f rub­
ber w ood  is comparable evCTi 
w ith  teak w o o d . The p ro ­
cessed rubber w o o d  isbe ing  
u tiliz e d  in  m ak ing  fu rn itu re , 
pa n e llin g , flo o r in g , house­
h o ld  a rt ic le s  etc. a nd  the 
present p roduc tion  o f rubber 
w o o d  p>er ha is 150 and 180 
m ’ in  sm all h o ld ings  and  es­
ta tes re sp e c tive ly  (Rubber 
BoanJ, 2001). So i t  is expected 
th a t large quantity ' saw dust 
is be ing  generated in  w ood 
p ro c e s s in g  u n its . R ubbe r 
w o o d  in d u s tr \ ’ can produce 
a b o u t 70,000 t saw  d u s t 

(M a thew  et nl, 2000). The ac-
c u m u la te d  
rubber w ood 

sa w  d u s t 
ca n  be u t i ­
lized  fo r  p ro ­
d u c t io n  o f 
v-omicon^xet 

S cien tists o f 
R u b b e r Re­

search In s ti­

tute o f Ind ia  have been w o rk ­
in g  in  th e  f ie ld  o f  
verm icom posting fo r  u tiliza ­
tion o f rubber w ood saw dust 

by us in g  the d e tr it iv o ro u s  
e a r th w o rm s . The
verm icompost obtained from  
th is  source  is as goo d  as 
vermicompost from  leaf btter.

N o w a d a ys , p eop le  are 
aw are tha t the large use o f 
inorgan ic fertilize rs  has det­
rim en ta l effects on the qua l­
ity  o f a g r ic u ltu ra l o r fa rm  
produces and also the same 
is responsible fo r dec lin ing  
so il health. M oreover, i t  is 
more costly. Vermicompost is 
cost effective and is free o f 
chemical o r b iological poUul- 
ants. In  th is o>niext, the u t i l i­
za tion  o f verm icom post de­
serves m ore  attention since 
organic fa rm in g  is ga in ing  
importeince.
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Rubber
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W ind is an essential 
part of environment

------ • and has useful and
harmful effects on plants. Air 
movement increases transpi- 
ration by decreasing the 
boundar\’ layer resistance of 
leaves and increases the CO, 
supply for photosynthesis 
and helps in lov/ering the 
temperature simultaneously. 
The response to wind was 
also particular to different 
species in the photos>T»thelic 
performance (Clark el al, 
2000). Wind is an important 
factor having tren%endous 
influence on the performance 
of rubber plantations. Some­
times wind increases transpi­
ration too much so that it 
causes water deficit and this 
decreases turgor pressure, 
w’hich is a crucial factor for 
latex flow of Hrtw.

Stn^nj; wind causes dam­
age to almost all kinds of 
plantations, but such dam­
ages are of exceptional 5 k ? v e r -  
ity in case of HetYH planta­
tions. Frequent gales can 
cause considerable damage 
to plantations by way of

branch snap, trunk snap, 
uprooting etc. Morphologi­
cal and anatomical deforrra- 
tions are usually associated 
with high wind velocities. 
High wind often causes se­
vere damage to Hei'ea plants. 
The damage varies with age 
of the tree and nature of the 
wind. In general, the young 
plants in seasonal wind 
lashed area become very 
much stunt leaning or shows 
stem bending or even some­
times twisting. Such plants 
require corrective pruning 
and propping, failing which 
the infected trunk or the 
branch becomes susceptible 
to wind damage. Crack de­
velops on the trunk due to 
twisting of the tree or branch 
and tapping panel drv'ness 
develops later. Besides, the 
morphological and anatomi­
cal deformations due to high 
wind velcx:it\’, excessive cold 
and drv winds affect physi­
ological processes. Planta­
tions developed in windy lo­
cations show deformation in 
their canopies and show 
asymmetric structures in

which the branches appear 
to be swept to the leeward 
side (Crace,1977). In valleys 
where the wind direction is 
often upslope in the day and 
down slope in the night due 
to cold air drainage, flagging 
can be seen in the direction 
of the night wind 
(Vijaykumaref (?/, 2000).

In mature planta­
tions, the damage may be 
uprooting, trunk snap or 
branch break etc. Uprooting 
is particularly prevalent on 
shallow soils mostly near 
vacant places or when the 
soil has been softened by rain 
prior to high wind. Wind 
damage is also high in el­
evated areas. Tall trees with 
unbalanced branches, heavy 
canopy and extra u-eight due 
to water carried on the leaves 
after raining coupled with 
poorer girth becomes more 
susceptible to wind damage.

Generally young plants 
with heavy canopy show 
more tendencies towards 
stem bending and hence re­
quire corrective pruning and 
propping. Susceptibility to
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W ind is an essential 
part of environment 
 ̂ and has useful and 

harmful effects on plants. Air 
movement increases transpi- 
ration by decreasing the 
boundar>’ layer resistance of 
leaves and increases the CO, 
supply for photosynthesis 
and helps in lowering the 
temperature simultaneously. 
The response to vi.'ind was 
also particular to different 
species in the photc^ynthetic 
performance (Clark et al,
2000). Wind is an important 
factor having tremendous 
influence on the performance 
of rubber plantations. Some­
times wind increases trarispi- 
ration too much so that it 
causes water deficit and this 
decreases turgor pressure, 
which is a crucial factor for 
latex flmv of Hrtw.

Strong w’lnd causes dam­
age to almost all kinds of 
pJantations, but such dam­
ages are of exceptional sever- 
it>’ in case of Hei^ea plajita- 
tions. Frequent gales can 
cause considerable damage 
to plantations by way of

branch snap, trunk snap, 
uprooting etc. Morphologi­
cal and anatomical deforma­
tions are usually associated 
with high wind velocities. 
High wind often causes se­
vere damage to Hrcea plants. 
The damage varies with age 
of the tree and nature of the 
wind. In general, the young 
plants in seasonal wind 
lashed area become very 
much stunt, leaning or shows 
stem bending or even some­
tim e twisting. Such plants 
require corrective pruning 
and propping, failing which 
the infected trunk or the 
branch becomes susceptible 
to wind damage. Crack de­
velops on the trunk due to 
twisting of the tree or branch 
and tapping panel dn,’ness 
develops later Besides, the 
morphological and anatomi­
cal deformations due to high 
wind vekxity, excessive cold 
and dr>' winds affect physi­
ological processes. Planta­
tions developed in w'indy lo­
cations show deformation in 
their canopies and show 
asymmetric structures in

which the branches appear 
to be swept to the leeward 
side (Grace, 1977). In valleys 
where the wind direction is 
often upslope in the day and 
down slope in the night due 
to cold air drainage, flagging 
can be seen in the direction 
of the night wind 
(VijaykumareMi. 2000).

In mature Hei>ea planta­
tions, the damage may be 
uprooting, trunk snap or 
branch break etc. Uprooting 
is particularly prevalent on 
shallow soils mostly near 
vacant places or when the 
soil has been softened by rain 
prior to high wind. Wind 
damage is also high in el­
evated areas. Tall trees with 
unbalanced branches, heavy 
canopy and extra weight due 
to water carried on the leaves 
after raining coupled with 
poorer girth becomes more 
susceptible to wnnd damage.

Generally young plants 
with heavy canopy show 
more tendencies towards 
stem bending and hence re­
quire corrective pruning and 
propping. Susceptibility to



W in d  damage is greatest at 

the time o f maximum girth­

ing and canopy d eve lop ­

ment. Trees w ith  narrow  

crotches are more prone to 

w in d  dam age (D ijkm an, 

1951). A  report from  China 

reveals that an annual mean 

w ind velocity below  1 m per 

second has a healths’ effect on 

the growth o f rubber tree. A  

velocity range o f 1.0 to 1.9 m 

per second has no effect on 

growtli, but witli the increase 

in w ind velocity from  2.0 to 

2.9 m per second, both 

growth and latex flow  are af­

fected. At a velocity o f above 

3 m per second, growth and 

latex flow' are severely inhib­

ited. Crinklingand laceration 

o f young leaves occur when 

there is a strong wind hav­

ing a velocity o f 8 to U  m per 

second. The damage is fur­

ther aggravated when the 

strong wind gets associated 

with cold wave. A t a wind 

velocity beyond 17 m per sec­

ond, trunks and branches of 

w in d  susceptib le  clones 

snap. When the w’ ind spwd 

goes beyond 24 m ’per second, 

most o f the rubber trees are 

uprooted. However, the sus- 

ceptibilit>' to w ind damage 

varies from  clone to clone 

(Huang Zongdao and Zheng 

Xueqin, 1983).

Tree losses in the early 
year of tapping

The rubber trees, which 

have been opened for tap­

ping, have reduced rate of 
girthing, which sometimes is 

not compensated by propor­

tionate reduction m crown 

growth. This condition is 
more pronounced in some 

clones like RRfM 501 making 

the tree more susceptible to 
wind damage (Rajalakshmy 

& Jayaratl\nam, 2000). Some 

clones like PB 86, PR 107, PB 

5/51 & G T 1 are reported to 

be wind fast (Rubber Board,

2001). W ind damage is ob­

served in rubber plants of all 

age groups. Young plants in 

exposed and w'ind lashed 

areas becom e very  much 

stimted in growth. The leaves 

o f plants in such areas are 
found to be lacerated and 

crinkled and the crown be­

com es sparse and open. 

Branch snap is a phenom­

enon common in clone like 

PB 5/63, RRIM 605, RRIM 

607 & Tjir 1. Trunk snap is 

the m ost serious form  of 

wind damage rubber plan­

tations. Such breakage can 

happen in any part of the tree 
and in case of such breakage 

in the lapp ing  panel, the 
dam age is irreparable. 

Clones susceptible to wind 

damage are RRIM 501, RRIM

605, Tjir 1 and RRIM 623 
(Rajalakshm y ^
Jayarathnam, 2000),

Effect of tree structure 
and wind strength on 
wind damage

Tlie effect of tree structure 
and wind damage have been 
mostly studied on conifer 
species. But this type of 
species's are characterized 
by tall and a dominant 
straight trunk. But the tree 
structure of nibber tree (Hajfli 
brasilieiisis) is not the same 
and as such the inferences 

drawn from the aforesaid 
studies cannot be compared 

with that of rubber planta­

tions. The latter is markedly 
different as the trunk gives 

way mostly very early in life 
to d iffe ren t competing 

branches and hence the tree 
t>ehaviour gete modified due 

to the swaying of these side 
branches. (Clement
Demange et nl. 1995). Re­

searches in Ivory  Coast 
found no relation IxMween 

torsion couples (resistance to 

twist) and wood density (In­
stitute de Resherches Sarle 

Caoutehouc en Afrigue, 
1976). The w w d  densit>' wd.s 

a clonal character related to 

the age ('f the tree and to wind 
dam age (W atson, 1989). 
Faulty crown development in 

som e w ind  susceptible



clones leaves the tree at the 
disposal of wind and in such 
cases the trees are damaged 
by strong wind. However 
corrective pruning at the 
early age may be advised as 
this can lessen the extent of 
damage. (Rubber Research 
Institute of Malaya, 1967).

Types o f damage in rub­
ber plantations

Usually tall trees with 
heavy crowi^s are affected by 

wind. The intensity is more 
pronounced near vacant 
patches within a stand and 
is severe during the rainy 
days. The initiation of tap­
ping of rubber trees causes a 
reduction in the rate of girth­
ing. But this reduction in 
girthing is sometimes not 
compensated by the propor­
tionate reduction of the crovm 
growth- Such a condition, as 
has been obsen^ed in case of 
clones like RRINI501, makes 
the tree more susceptible to 
wind damage (Rajalakshmy 
&  layarathnam, 2CKW). Trees 
with a heavy main branch 
and with branches arising at 
nanx^w angles from the main 
stem becomes more suscep­
tible to wind damage,
i) Complete u p ro o t in g  o f  
p la n ts : Complete uprooring 
of plants LKCurs due to the 
improper development of the 
tap root. The effect of soil

type and before planting till­
age are important with re­
gard to the susceptibility to 
uprooting. On water logged 
soils or soils with a lateritic 
pan close to the surface of the 
typical tap root of Her'ea, up­
rooting is generally promi­
nent from about 8 to 9 years 
onwards. This particularly 
happens once the aerial part 
of trees has acquired certain 
mass while the tap root t>-pi- 
cal of Hei'ea becomes unable 
to anchor itself to a sufficient 
extent (Hegden, 1998).
11) Breaking of main trunV 
trunk snap: This happens 
due to weak points arising 
out of insect attack, holes, in­
herent wood characteristics 
of the clone and defects de­
veloped due to belated and 
improper pruning. Besides 
the above, trunk bending in 
the direction of the prevail­
ing wind is common in rub­
ber plantations. This is com- 
pensatcsj by the de\ elopment 
of the windward’ branches 
which acts as a counter 
weight. In case of clones like 
Avros 2037, it is highly sus­
ceptible to trunk bending but 
it has also gained reputation 
of being snap resistant. 
{Clement Demange et al, 
1995) But in case of clones 
like PB311, where the break­
age occurs in the tapping 
panel region, the damage is

irreparable (Hegden, 1998). 
Other clones like RRIM 501, 
RRIM603, RRIM 605, RRIM 
614 and RRIM 623 are re­
ported to be susceptible to 
trunk snap (Hegden, 1998). 
ill) Branch breakag^snap: 
This phenomenon is particu­
larly observed in case of 
clones like RRIM 600, where 
the breakage occurs at the 
fork in between the trunk and 
a branch or between two 
branches (Qement Demange 
et al„ 1995). However, this is 
rare in plantations having 
plants with well balanced 
canopy and phyllotaxy of 
branches in a spiral form. In 
case where the main trunk is 
straight, and have more 
vigour and dominance than 
the side branches, the occur­
rence of branch snap is less. 
Probably due to some mor­
phological reasons, the oc­
currence of forked branching 
between two elements of 
similar size as that of branch 
and trunk or branch and 
branch at an angle of 30*’ to 
60" is most clearly related to 
wind damage (Clement 
Demange I’fflJ, 1995). 
iv) Slanting of trees: Slanting 
of trees due to wind are of 
common occurrence. This 
causes damage to the root 
system and results in loss of 
yield. The plantations suffer 
major losses due to unbal-



anced canopy and improper 
root anchorage.

P reven tion  o f r isk s in  
ru bbe r plantations:

The follow ing preventive 

measures can be taken to re­
duce the w ind daniage in 
rubber plantations in w ind 

prone areas.
a) Use o f shelter belts to pre­
vent w ind damage: Tliie shel­

ter belt is a porous tree bar­

rier that decreases the wind 

velocit}^ on the leeward side 

o f the barrier by deflecting or 
by shifting it through. The 

principal effect o f the shelter 
is to alter the pattern of mean 
wind velocitv' and turbulence. 

Shelter can also change the 
radiation and energy bal­

ance of crops both in lee and 

for a short distance to wind 

ward. A ir, soil temperature, 

humidity and CO, concen­
trations can all be altered by 

a shelter. Planting o f fast- 

growing tr^ s  on the borders 
to form a windbreak is one of 

the measures to mitigate the 

adverse effect o f w ind  on 

young plants. W ind speed 

decreases to a minimum at 
some distance behind a shel­

ter belt depending on species 

and height of the shelter belt. 
Usually a shelter belt that is 

m odera te ly  perm eable to 

wind provides the best shel­
ter. The species considered

must be able to grow  under 
the given site conditions and 

grow  quickly, have nitrogen 
fix in g  ab ility  and firm  
crowns to be able to break the 

wind or reduce wind speed. 
The main trees in the wind 

belt should be fast growing 
and v^nd-resistant like Euca- 

lifptus species. Secondary tree 
should be with good shape 

tolerance at juvenile stage 

such as A c a c ia  con fiisn , 

H om elium  h ainauetisis and 

M ich elia  m a c d u rei (Huang 
and Zheng, 1983). For under­

growth trees, oil producing 

woody plants should be used 

e.g. CameUinn oieifero.

b ) P lan tin g  o f  w in d  fast 
clones: Clones like PB 86, PR 

107, PB 5/51 and G T 1 are 

reported to be wind fast (Rub­

ber Board, 2002).

c) H igh e r girth  open ing: 

O pen ing for tapping at a 
higher girth than standard 

girth may be wind fast.
d ) P ru n in g : Unbalanced 

branches, heavy canopy and 

extra weight due to water 

carried on leaves after rain 
add to the tree being top 

heavy and having high turn­
ing movement around the 

trunk (K a jalakshm y and 
Jayarathnam, 2000). Early se­
lective pnm ing of heavy lat­

era l branches to reduce 
crown weight also help in 

preventing wind damage.

e) H igh  density planting: 
Higher densit>' of plants may 
be maintained for less wind 
susceptible canopies. Crown 

contact with neighbouring 
trees makes a contribution to 
resistance to wind forc^ and 
this can be particularly ob­

served in trees grown close 
together. In China, the tree 
densities are increased from 

375 to 630 tree/ha to provide 
mutual shelter and thinner 

and less wind susceptible 
canopies (Watson,1989).

f) Inter cropping: Growing of
an inter crop like banana also 

reduces the damage to \'oung 
plants to strong wind 

(Rajdlakshm y and
Jayarathnam, 2000).
g) Application o f balanced 

fertilizer: Excess fertilizer 

app lica tion  should be 
avoided. Some clones re­
spond positively by vegeta­

tive growth due to nitrog­

enous fertilizers- Such plants 

even though show a greater 
biomass are ven- much proi ‘̂ 
to suffer w ind damage in 

rainy season. Hence, to avoid 
application of excessive fer­

tilizer, stMl and leat should be 
tested to find tho optimal 
value of fertilizer to be added,

h) Better rooting: Sowing 

seeds and budding the seed­
lings m the field in order to 
obtain a tap root as deep as 
possible is advisable in some



areas. When budded stumps 
are planted, plants with a 
healthy and straight tap root 
should be selected for plant­
ing. In case of polybag plants, 
the tap root is to be examined 
carehiUy, removing the bent/ 
coils if any, with least distur­
bance to the soil core, and 
planted in the pit only there­
after. In case a hard lateritic 
stoney layer is noticed at the 
recommended depth of 75 
cm, the depth of the pit may 
be increased, and in such a 
case the bottom of the pit 
should be made tapering like 
that of a bucket, so as to pro­
vide a congenial soil condi­

tion for the proper down­
ward growth of the tap root 
(Hegden, 1988). Generally no 
plant is uprooted which has 
a well developed, strong and 
tJeep penetrated tap root with 
properly developed laterals.

In Malaysia, it is reported 
that when the trees are 
opened at a girth higher than 
the standard girth, they 
seemed to be wind fast 
{Watson, 1989). After reach­
ing five years of age, tapping 
inaeases vulnerability (i.e. 
decreases threshold wind 
speed) upto an age of 9-10 
years and then vulnerability 
decreases slowly as the

height increment changes 
relatively more than the 
breast height girth increroenL 
Some vulnerability related 
paranwters would have to be 
otserved in rubber planta­
tions along with the intensit>- 
of tapping as monitoring of 
such parameters could be­
come a useful tool in selec­
tion criteria for breeding. But 
while recommending such 
measures to estate manage­
ments, the economic impact 
of modified management, for 
example, a lower tapping in­
tensity, the profit factor 
should be kept in mind. In 
spite of the adoption of sev­

Table: 1 - T V  mean wind velocily (km hr') of different rubber growing areas of West Coast of India

Location

Month 1 Dxpchaii Neitana Padiyoor Kottayun Chethackal
U tit 2<m-N Latit 12*45'N Lilit n"58' S Lain 09^2' N Latit 09'22' N

Lonn 72*04' E Long 75"32' E LoT»g75*40‘ E Long 76*36' E Long 76=50' E

Altitude 48 m AitihidenOm Altitude 20 m Altitude 73 m Attitude 80 m
i

H) (11 (1) (4) (3)

January 3.50 1.70 2.00 1.40 2.00

Februdr>' 1.02 I.IO 2,40 1.72 1.60

March 1.35 2.90 1.97 1.10

.•\pril 1.20 2.40 1.70 0.86

May 1 2,.̂ 5 0.50 2,20 1.52 0.90

fune 2.30 1 50 1.35 1,30 1.35

July 1 97 2.40 1,90 1.42 1.85

August 1.50 0.90 0.70 1.52 1.30
'1 1 n

September 0,71 0.33 1.30 1,47 1.10 
1̂  nc

October 0.42 0.90 1,40 1.22 0.95

November 0 59 N A 1.40 0.97 2.36

fVcember 0,71 N A 1.60 0.95 1,06

N A  - Not Av:ulable

Figure in parenthesis is the average of number of years.



eral techniques, there can oc­
cur ir^tances o f wind dam­
age which are beyond hu­

man control. I f  a super cy­
clone blows on, as in the case 

o f Orissa in some years, there 
are few  techniques le ft to 

save the plantotions. It is sug­
gested to refrain from Hei'en 

cultivation in extreme cy­

clone prone areas. The cru­

cial factors a ffec tin g  tree 
behaviour are the tree mass, 
the effective canopy drag ar­

eas, the height o f the center 
o f pressure, stem stiffness 

and anchorage o f the root in 
soC. Mean w ind velocity or 
frequent gales in windiness

has a tendency to increase 

near the coast and at higher 
elevations. (Vijaykumare^/z/.,

2000). Calculating the mean 
wind speed at which a tree 
w ill break or be uprooted 
gives a probable assessment 
o f the risk at a particular sta­
tion. The mean wind veloc­

ity of different rubber cultiva­

tion areas in the West Coast 
and East &  North East loca­

tions are presented in the 
Table T & 2. It is observed that 

the w ind  velocity is not a 

major factor in West Coast. 
However, high winds were 

prevalent in a few  locations 

o f East & North East in d if­

ferent seasons. A  general sur­

vey of the plantation areas 

with the probable magnitude 

of effect and risk in particu­

lar zone needs to be con­

ducted for assessment, prior 
to planting. For this, a study 

on wind magnitude and fre» 

quencies, soil characteristics, 
topography, cultural tech­

niques, clones as well as the 

riskier time and evaluation of 

tree vulnerability is essential. 
By adopting a single method, 

the wind damage cannot be 

prevented. However, mul­

tip le  m ethods may be 

adopted to reduce the wind

Table: 2 - The wind velocity (km h ') o f different rubber grow ing areas o f East & North Easl India 

Location

Dhenkanal

Latit 20-49' N 

Long85°30'E 

Altitude 100 m

a)

januan '

February-

March

April

May

June

July

A u gust

September

Ckrtober

November

December

Agartala

Lalit 23“53'N 

L o n g 9 n 5 ’ E 

Altitude 20 m 

(3)

N A

0.60
0.50

0.80

1.00
1.20

2.20
1,55

1.10
0.40

0,10
0.10

1.46

1.73

3.60

5.16

4.53

6.00
5.06

4.63 

2.86
1.63 

1.00 
0.86

Kolasib

Latit 24"13‘ N 

Lo n gS r4 r  E 

Altitude 150 m

(1)

h.50

7.10

7.20 

7.50

4.00 

2 30

3.20

2.15

3.00 

1.80 

3.30

3.15

Tura

Ldtit 25"?r N 

L o n gW 'U ' E 

\ltitudeW)Oni

P)

1.30 

2.00 
2 80

3.13 

2.53 

2.50 

I.8b 
1,60 

1.33 

1 70

1.13 

1.43

Guwahati 

Latit 26"35' N 

L o n g W 5 2 ’ E

Nagrakatta

Latit 28'‘54' N 

Long 88^5’ E

Altitude 105 m Altitude 229 m

(3) P)

3 95 

3.20 

3,35 

2.90 

2.16 

I 56 

1.33 

1..36 

1 30 

1.73

1.93

1.93

3.05

1.60
1.3U

0 70 

0,9f* 

1.60 

0.83 

1.75

1 36 

0 90 
0.76 

t.lO

N A  - N ot Available

Figure in parenthesi! is Ihe avcrase o f number o f yc«rs.



damage risk and the eco-
nomic loss.
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Introduction

Rubber is a versatile raw 

material obtained from the 

rubber tree (H evea  

brasiliensis). In India, more 

than 35,000 different indus­

trial, agricultural and house­

hold articles are made out of 

rubber. Rubber is tradition­

ally cultivated in humid trop­

ics, 10® North and South o f 

the equator, where the total 

rainfall, its distribution and 

the atmospheric temperature 

are suited for its growth. In 

India, Kerala produces about 

90 percent o f rubber. Kerala 

and adjo in ing districts o f 

Tamil Nadu and Karnataka 

are the traditional rubber 

grow ing areas, which extend 

upto 13° north latitude (ie. 

South West coast o f India). 

Availability o f land is a lim­

iting factor for further expan­

sion o f rubber cultivation in 

the traditional rubber grow ­

ing tracts o f India. Hence, 

now  rubber cultivation has 

been extended to many po­

tential regions such as North

eastern reg ion , Orissa, 

Andlira Pradesh, Konkan in 

Maharashtra, Andamans, 

Bastar D istrict in 

Chattishgarh regions, and 

parts o f West Bengal which 

are marginally suited for rub­

ber grow ing (Sethuraj et a l,

1991).

In Orissa, rubber can be 

successfully cu ltivated in 

Dhenkanal, M ayurbhanj, 

Balasore, Cuttack, Phulbani, 

Puri, Khurda, N ayagarh , 

Ganjam and Gajapati dis­

tricts etc, provided that life 

saving irrigation is given to 

young rubber plants during 

the summer months (March 

to June) in the initial 4 to 5 

years. These non-traditional 

regions receive 1300-3000 

mm rainfall (Sethuraj et a i.

1991) concentrated during 

the southwest monsoon pe­

riod (june-September) fo l­

lowed by a dry period o f five 

toseveii months (Gupto et al., 

1998). Besides, these regions 

are prone to high tempera­

ture and low  relative humid­

ity during summer months 

lead in g  to soil moisture 

stress, which adversely affect 

the growth and productivity 

o f H evea (Rao et al., 1993; 

Chandrasekhar et a i, 1996, 

M eenattoor et a l ,  2000; 

Vijaykumar et a i, 2000; Gupta 

and Edathil, 2001).

Adoptions o f agronomic 

practices to offset the delete­

rious effects o f various biotic 

and abiotic stress factors are 

essential for successful culti­

vation o f Hevea in these re­

gions. These include improv­

ing the soil moisture regime, 

app lica tion  o f mulches, 

growing cover crops and fol­

low ing soil and water con­

servation measures. Among 

them, mulching is an impor­

tant agro-managenient prac­

tice and has w ide potential 

to conserve the moisture effi­

ciently and increase growth 

o f rubber. This can be fol­

lowed during the immaturit>' 

period and can play a maj<ir 

role in good establishment of 

rubber plantation. It also



lowers the soil temperahire, 

checks weed growth, mini­

mize evaporative losses and 
adds organic matter to the 
soil.

Definition of mulch

Mulch is any materia! at 

the soil surface that is grown 

and maintaii^ed in place, any 

material grown but modified 

before placement and any 

material processed or manu­

factured and transported be­

fore placement. In 

otherwords, mulch is the 

material applied on the soil 

surface to check evaporation, 

improve soil water and re­

duce the weed growth. Some 

of the mulch materials may 

be organic mulches (eg. 

straw, crop rreidues, cover 

crop cuttings, tree lopping, 

dry leaves, w'eed cuttings), 

chemical mulches (polyethyl­

ene mulch —it may be re- 

deenwd/ used polybags, con­

tainers of black, opaque, semi 

transparent, white and plas­

tic films etc.), and cultural or 

soil dust mulches (pulverized 

top 5 cm soil).

Benefits of mulch appli­
cation

1. Improvement of thew-ater 

and plant nutrient hold­

ing capacity of the soil

through run-off control, fertilizer applicaHon and be-
increased infiliration, de- fore the onset of the regular
creased evaporation and summer. The month of No­

vember is the idea! time for 
mulching, to protect the

addition of organic mat­
ter,

2. Maintenance of the soil 

around young rubber 
plants in a cool and moist 

condition during the 

months of March-june 
through radiation shield­

ing, heat conduction and 

trapping and also evapo- 
rattve cooling.

3. Multiplication of tf\e micn>

bial population of soil, 
ensuring better plant nu­

trient availability.
4. Protection of the soil from

splash erosion n^ulting 

from heavy rainfall.

5. Control of weeds around

the plant bases.

Probabh' the greatest ben­

efit from mulch application 

for rubl?er plantation is soil 

moisture consenation, soil 
temperature regulation and 

weed control.

T im e  and m ethod o f 

mulching

The efftcienn- of mulch­

ing depends on the time and 

method of application. 

Mulching should be under­

taken in nurseries as well as 

in young plantations after

plants and adverse effect of 
drought (Potty, 1980). Field 
experiments on mulching in­
dicated that one round of 
mulching prior to hot 
weather in December was 
adequate. Organic mulches 
applied at 5 to 10 cm thick­
ness are ideal for midching. 
Clear polythene sheets of 40 
to 100 gauge, used rain 
guard polythene sheets of 
230 gauge, polythene bags 
(used plant containers) of 
450 gauge were also used. 
Sufficient number of holes 
were punched on these 
polythene materials are 
spread in strips in tt\e inter- 
row areas/plant bases. 
Plflcement of a thin layer of 

soil (0.5 cni thickness) over 
the plastic film also prevents 
drifting away of the plastic 

bv wind, in addibon to pre­
venting loss of soil moisture 
through the punched holes 
(Lakshmanan et. al. 1995).

B e n e f ic ia l  e f f e c t s  o f  

m u lc h e s  o n  ru b b e r

1, Effect on grow th

Mulch application at 
nursery stage significantly



influenced tho growth pa­

rameters, p lant diameter, 

height, plant biomass, leaf 

area and root weight, and 

number o f roots at the collar 

region  over  non-mulched 

seedlings (Lakshmanan et. 

a i. 1995). The grovNth of Hcz'oi 

seedlings was found to be 

better under black polyeth)'!- 

ene mulch followed by or­

ganic mulch (Gupta et. nl.

2001). A t immature phase, 

g ir th in g  o f  p lants under 

mulched plots was found to 

be more vigorous over le­

gume cover or natural cover 

grow'n plants (Samarappuli,

1992). In an experiment in 

Thailand, mulches o f saw 

dust, rice husks or dry grass 

increased the girthing rate of 

plants even in months w'ith 

adequate ra in fa ll and 

m ulched plants cou ld  be 

bulgrafted earlier than in the 

unmuldied, with consequent 

savings in weeding and fer- 

tihzer cost (Webster, 1989).

A t Konkan region, addi­

tion o f mulch at 4 tonnes/ ha 

with irrigation showed bet­

ter growth due to reduced 

evaporation, increased infil­

tration and reduced transpi­

ration by w'eeds of a combi­

nation of these factors (RRIl,

1992). The net benefit o f

proper mulching is improved 

grow th  o f plants and re­

duced inimaturity period 

(Sam arappu li. 1992;

Sam arappuli and

Yogara tn a m, 1995).

2. Effect on soil moisture 
M ulch ing is a supp le­

mentary technique for mar*

ginal areas. In areas of mar­

ginal rainfalls and on steep- 

sloping terrain susceptible to 
erosion, mulching can be 

helpful to young nurseries of 

rubber by protecting the soil, 

maintaining cool and moist 

surface condition and by sup­

pressing weeds immediately

Youn^ rubber plants v 
in Oris



on the seedling nursery beds.

In young rubber planlations, 
care should be taken lo con­
serve water during the rainy 

season through proper soil 
water conservation measures 
in order to reduce the inten­

sity of moisture stress, well 
in advance of onset of dry pe­

riod by adding heavy mulch 
(Fig) as much as possible 

around the plant base 
(Punnoose el n l, 2000), 

Added  mulch acts as 

vapour movement barrier 
and minimizes the evapora­

tion. It also reduces the inten­

sity o f radiation and wind 
thereb)' reducing the rapid 
upward movement of soil 

moisture and reduces evapo­

ration losses from soil sur­

face. This results in modifi­

cation of soil microclimatic 

conditions and is beneficial 

for the plant growth (Lai, 
1974; Bond and VVilles, 1970). 
Gupta et al. (2001) reported 

that mulching alongwilh 

once in five days irrigation in 
seedling nursery of Hevea 

was found to be superior to 

no mulch condition. In seed­

ling nurserv'. the soil moisture 

content in the surface soil (0-
15 cm) with the polyethylene 
mulch was 87-113 percent 

more than in no mulch plots 

during extreme dr>’ weather

conditions, while with and leaf K content was
plant/organic mulch it was served (Hsiao and Uuchli,

50 percent 1985). They further reported
(Lakshmanan et al.. 1995). that adequate K nutrition
Samarappuli (1992) reported tends to increase the water
that plants applied with 4.5 use efficiency of plants. With
tonnes/ ha of straw mulch at
6 months gap have recorded 
highest soil moisture profile 
storage capacity of 27.6 cm 
for a 90 cm profile depth com­
pared to legume growing 
cover or natural covers. The 

leaf water potential, relative 
water content and leaf water 

deficit indicated that the wa­
ter status of the plants was 
improved thus enhancing 
nutrient uptake and thereby 
increasing growth and yield. 
Mulching very significantly 

increases the soil moisture 
content throughout the dr\- 

season in mango orchards 
(Gregoriou and Rajkumar; 

19&4), The unmulched and 
unirrigated soil suffered se­
vere moisture loss as the dry 
season progressed, reaching

11 per cent, almost wilting 

point during the months of 
May (Gregoriou and 
Rajkumar, 1984). Mulching 
indirectly influences the 
moisture holding capacity 
and moisture release charac­

teristics of the soil (Lai, 1974).
Under paddy straw 

mulch, an increase in soil

the increase m soil moisture 
stress, decrease in stomatal 
conductance and transpira­
tion rate were observed, 
which seems to suggest that 
K sufficient rubber plants ap­
pear to close stomata and re­
duce transpiration more 
readily than the K deficient 
ones. It is possible thatwater 
stress develops due to the 
sluggish opening and clos­
ing of stomata in plants low 
in K and also due to their low 
capacity to respond to rap­

idly changing weather con­
ditions.

3. E ffect on soil tem ­
perature

Mulching generally tends 
to maintain lower soil tem­
perature and helps the soil to 
maintain its moisture status 
for relativeh- longer periods 
as in the case of covers with 
a large organic matter turn­
over (Saseendran el al., 1992). 
Hei'na seedlings suffer from 
sun scorch as summer ad­
vances, due to heating up of

soil around the collar region. 
The bark later dries up result-



ing in girdling effect leading 

to saprophytic fungal attack 

(Botryodiphdia sp.) and dr)’- 

ing o f seedlings. This can be 

prevented by mulch applica­

tion. It helps in reducing the 

sudden variations in surface 

soil temperature resulting in 

greater soi! water content by 

radiation interception and 

evaporative cooling. Seed­

lings raised under mulch re­

corded lower soil tempera­

ture at 14301ST compared to 

those w ith  no mulch. 

Mulched soil surface helps in 

reducing the sudden varia­

tions in surface soil tempera­

ture (Gupta efiii., ̂ X )l). Modi­

fication o f soil thermal regime 

influenced the formation o f 

surface feeder roots, soil m i­

crobial activity and nutrient 

availability (Lakshmanan et. 

al., 1995). The effect o f mulch 

depends upon its t>'pe, the 

amount applied and its rate 

o f decay (Othieno, 1982),

In seedling nursery' dur­

ing summer months maxi­

mum soil temperature fluc­

tuations were in the range of 

7.4 to 14.1“C  at 5 cm soil 

depth in non-mulched plots 

and 5 to 7.4“C in mulched 

plots. But al 20 cm soil depth 

no marked soil temperature 

flu ctuations w ere  found 

(LaJcshmanan et. al.. 1995). In

experim ents at NERC, 

Guwahati (Assam), Gupta et. 

a l. (2001) reported that un­

der no mulch condition, the 

soil temperature under Hei>en 

seedlings increased to as 

high as 39.6°C at 5 cm soil 

depth and decreased very 

rapidly to as low' as 29.8°C 

between 25'*’ and 26*̂  w-eeks 

(2"  ̂fortnight o f June), when 

the soil moisture reaches 

saturation due to the rains of 

the post monsoon. The sud­

den drop in soil temperature 

under no mulch condition 

m ay cause ph ys io log ica l 

dishjrbances in plants and 

this may also be true for Hei'ea 

seedlings. Lowering o f soil 

temperature and dampening 

o f its diurnal wave was ob­

served due to organic and 

white polyethylene mulches, 

whereas increase in tempera­

ture was noticed due to Wack 

polyethylene mulches. A p ­

plication o f mulch helped to 

reduce the soil temperature 

during the summer and to 

increase during the winter 

months {Gupta et. el.. 2001)- 

On farm trials conducted 

near Cuttack with pointed 

gourd, it was found that ap­

plication of 15 tormes straw 

mulch maintained surface 

soil temperature at round 33 

to 38®C under mulcK while.

temperatures soared up to 

55“C at 2-3 pm under no 

mulch condition. Straw/or­

ganic mulch application de­
layed irrigation frequency 

and total irrigation require­

ment over non-mulched plots 
in pointed gourd (Nandae/. 

al.. 2000) and in rubber seed­

lings (Gupta et. a!., 2001). The 

temperature gradient in soil 

decreases with depth during 

the dr>’ periods, whereas it is 

reversed during wet periods. 

The lower soil temperahire 
observed during the week 

22"  ̂(June) at the surface soU 

la>'ers could be due to the loss 

of heat thmugh wetting of 

drv soil. Mulching and fre­

quent surface wetting 

changes the thermal capac­

ity o f the surface layer to 

avoid e>±reme heating or cod­

ing (Kakde, 1985). Mulching 

can also reduce the water re- 

qu irem ent o f rubber at 

Konkan region (RRIl, 1992).

4. E ffec t on  w eed in g  

{n the establishment of 

rubber nursery and young 

rubber plantation, weeds 

pose a senous problem. ^  

the>' compete with rubber fw 

soil moisture, nutrients and 

space. The minimum of 4-5 

rounds or m ore o f hand 

weeding are required a year



during the initial stage (first 
two years) of establishment. 
Prolonged manual weeding 

is not economically feasible 
and may also cause undue 
disturbance of the soil sur­
face leading to soil erosion 
during the wet seasons.

Mulching was found to 

help in the control of weeds 

and aid in soil water coriser- 
vation. Mulched seedling 
plots recorded a weed con­

trol efficiency of 66 percent 
with polythene mulch and 33 
percent with plant mulch 

over unmulched control 
(Lakshmanan and

Punnoose, 2000). Experi­

ments have shown that 

SflirinuJ spp., ‘ African p«val' 

a noxious and menacing 

weed in the waterways could 

also be used as mulch mate­
rial in seedling nurser>' of 

H fiYa (Abdul Kalam and 

Purmoose, 1975).

Stapleton et. a i .  (1989) 

observed around 82 percent 
reduction in ^ound cover­

age by w e ^ s  as a result of 

polythene mulching. Simi­

larly use o f conventional 

plant mulches and poK'ti>ene 

mulches reduced weed 

growth to the extent of 57 

percent and W--90 percent re- 
spectivelv, over unmulched 

contn^l irrespective of l>'pe of

' ■ * * » '  f lO flD  BiAlfHH-VOL 28, NO_Z 2006 | 

(Uk%hman»„ «

^995). Black polytheneiJwt
used as a mulch material to

control weeds in young rub-
has been shown to be 

promising in preventing 
weed grow * because of its 
•mpervkjusness to lighi Seed­
lings are found to ̂ ow  brt- 
ter and the cost of weed con­

trol is also reduced bv mukb-
ing plant basin in summer
(Gupta f/.fli., 2)01),

5. Effect on soil physico­

chemical properties 

Some important soil 
physical parameters such as 
bulk der\sity, soil porosity 

and soil resistance were im­
proved under mulching in 

the clean weeding circle 
around the rubber plante. 

Beneficial effect of surface 

mulches on soil structure re­
sults primarily from the 

mulches absorbing the en­

ergy of falling rain drops, 
thus reducing disperaon and 

surface sealing. Mulching 

reduces water runoff and 

provides the soil more time 

to absorb water. Infilbration 

rates are maintained and ̂  

formation erf hard crust of soil 

in the plant basin is pre­

vented (George, 1962). Addi­
tion of materials hke legume 

cover, crop cuttings having a

narrow carbon to nitrogen 
ratio has greater effect in im- 

proving soil fertility 
(Punnoose rt, a i. 2000). If 
mulching is done after the 

fertilizer application, soil 
erosion and leaching loss of 

fertiJii^ are reduced during 
the rainy season 

(Samarappuli and 
Yogaratnam. 1984).

Addition of paddy straw 
as muich material with wide 
carbon to nitrogen ratio im- 
proAres the leaf nutrient con- 
tCTits and physical conditiOT 
of soil. Undo- p^dy straw 

mulch, an increase in soil 

and leaf K content was ob- 
ser\‘ed (Hsiao at>d Lauchli, 

1985). Mulching also 
favoured increase in soil nu­

trients. soil pH, CEC and 
eliminated comp^tion for 

nutrients unlike that in le­
gume cover and natural 

cover. It also increased the 

available P, exchangeable K 
and Mg levels. Besides, 

straw rmikh also improved 
the CEC and pH of the soil 
and the Wghest soa aggrega­

tion of 20“̂  under muich 
were reported compared *o 

natural or legume covers. 

This may be due to higher 
orcanic matt« content. Un­

der increasing organic mat-



ter content, microbial gums 

and filamentous fungi thrive 

well and this probablv con­

tributed to increase in the 

percentage o f aggregation 

(Samarappuli e l aJ., 1999). 

This helps in increase o f m i­

crobial population in soils 

insuring better availabilit\' of 

plant nutrients with special 

re ference  to phosphate. 

W hen the land was clean 

weeded or bare, about 62- 

tonnes/ha o f topsoil was 

found to be lost during ini­

tial three years. It was pos­

sible to reduce this loss to 1.3 

tonnes/ha by mulching or 

grow^ing leguminous cover 

crops (Yogaratnam, 1985).

Economics o f mulching

Polythene mulching w'as 

less costly compared to plant 

mulching. Used rainguard 

polythene sheets {250 gauge) 

showed a cost saving o f 44.6 

percent over that o f plant 

mulches. The percentage of 

sav ing  was less w ith  250 

gau ge used rain guard 

polythene, the material can 

be reused fo r  2-3 seasons 

compared to that o f 40 and 

100 gauge polythene sheets 

(Lakshmanan et a l .  1995). 

The total cost o f mulching 

with used rain guard sheets/

polythene bags (redeemed 

plant containers) w ill work 

out to be much lower than 

that w ith  p lan t/organ ic 

mulches. The total labour re- 

qu ired  in the first e igh t 

months o f H evea seedling 

nursery was slightly less for 
polythene mulch than that 

for no mulch plots. Also the 

cost of w eed control was re­

duced (Gupta et. al.. 2001). 

Reduction in labour u tiliza­

tion for weed control opera­

tion to the extent o f 60 per­

cent was reported with black 

po ly th en e m ulch ing 

(Lakshmanan et. a i ,  1995).

Conclusion

There are many advan­

tages in using mulches in 

Hezva cultivation. Addition 

o f mulches in rubber at nurs­

ery and during immature 

stage improves the growth 

and yield o f rubber b>’ im­

proved soil water and tem­

perature regimes, improved 

soil structure, soil erosion 

control and various other soil 

and plant environm ental 

factors associated w ith  

mulches. Recently polythene 

mulches are also used as an 

alternative to organic mulch 

without any adverse effect on 

the plant growth and could 

be used for a longer period.

These advantages would 

contribu te a lower cost of cul- 

tivation in terms of weeding 

and reduced the gestation 

period for maturit>\ The only 

draw back in the plastic/ 

polythene mulch is the ab­

sence o f nutrient addition, 

unlike that with organic/ 
plant mulches.

Thus it indicates the pos­

sibility of re-utilizing tlw dis­

carded p>olyethylene plastic 

bags, organ ic waste and 

plant mulches as a mulching 

material. Tl\is could be a ben- 

eficial cultural practice in 

rubber [hiei'ea) cultivabon.
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M IN ISTER  MEETS
STAKEHOLDERS OF RUBBER tNDUSTRV

I I

*  Meets Chairman, 
O fficers and 
Scientists

*  Interacts w ith  the 
Stakeholders

*  Addresses the M edia

[Sri. Jairam Riiwsh, Staff for Commerve _.’i
un/ft the frTS of S R  industry

Sri. Jairam Ramesh. Union Minister o f State for 
Commerce, lield discuiisitffis v '̂ith the stakeholdere 
o f the rubber industn’ o n  his visit to Kotta\ am on
7 June 2006. H av ing  arrived at the Rubber 
Research Institute ot India, the research wing ot 
the Rubber Board, at 4 am, he had a busy schedule
-  ho ld ing  discussion.s w ith  Sajen Peter I.^S, 

Chairman, attending the meeting ot the H eads
, Departments o f the Bivjrd and the i< ienh.sb.olRRlI,

■ interacting with the stakeholden. of the industr>- 
. and addressing the media.

After hearing the stakeholders in a nw ting held 

in the Silver Jubilee Hall o f RRll. ht- .issunM the 
.. growers that there was no propc»s<il to ban export 
' o f NR  from India. He asked them to take up 

replanting o f senile plantations to ensure high 

produchvit}’.
Later, addressing the media persims, the



minister reiterated that there wouid not be 
any ban on rubber exports, as long as thwe 
was no economic justification for such a 
ban. The minister expressed his 
appreciation over the fact that Indian 
natural rubber exports exce^ed 70,000 
tonnes for the first time, without any 
subsidy, during the fiscal ended March 
2006. He opined lhat a brand and logo 
should be developed for Indian natural 
rutivr. whidi could make it identifiable and 
acceptable the world over. The mmister 
promi>ed that attractive schemes for 
encisiraging ivplanlinf; and strengAenmg 
o f RPSswould be implemented in the 
ne\l Five\earrlan, S S.JacobThomas,
A  Jacob. EttumanoorRadhakrishnan. 
P.RMuraleedharan.Prof.K K.Abraham, 
Thumaskulh .MSfanmakaraalRutter 

Biwrd memhetslAi. Mathe«-C Kunnuinkal.
J ig r ic u ltu ra lP ro d u c tio n C o m n u s s io n e r o t 
Kerala, A utom otive  T>-re

M a n u fa c tu re s  A s w v ia lio n , Rubber Dealers

Uk  btul- h:\

Federation, Rubber Producws Societies. 
Natiwial Federation of RPfe. Block rubber 
Processors. Latex Processors ar>d UPASl 
attended the stakeholders’ meeting. 
Earlier, the mineter was received at RRII 
by  Sri.Sajen Peter. Chariman. Dr. N.M 
Mathew. Dr. K. R. Vijayakumar. M. K. 
Balagopalan Nair. Viju Chacko. K. 1. 
Joseph, (Dirertorsj, G. Mohana Chandran, 
(Jt. D ii«^ r ) and other seniot offkials of 
the Board.

K.D. Sebastian 
\ssl D iiiiilM- (PuWidtv>



A  R E V IE W  O N  P O P U L A T IO N  D Y N A M IC S  A N D

B R O O D  D E V E L O P M E N T  O F  I N D IA N  H O N E Y B E E

A P I S  C E R A N A  I N D I C A  F.

V .T . Jose and V .U . L isha

Rubber Research Institute o f Ir\dia, Kottayam 686 009, Kerala 

e-maiJ; rrii@vsnLcom

A / ’»s ceriVta indica is the common honeybee 
found throughout the tropical, sub tropical 
and temperate zones o f Asia including the 
In d ian  subcontinent and Srilanka, 
Indonesia and the Philippines in the east. 
Further north, it is found in southern USSR, 
China, Korean Peninsula and Japan. Hiere 
are w id e  d ifferences in m orphology  of 
worker bees, nest size, colony population, 
sw arm in g  and abscond ing beh av iou r 
among the tropical and temperate races of 
Indian honey bees.

P op u la tion  dyn am ics

A  normal bee colony consists o f one 
queen, a number o f workers from 60,000- 
80,000 in a major honey flow' season {October 
to M ay) to as low  as 10,000 or less in the 
nectar and pollen dearth period (mid May to 
m id August). The number o f drones range 
from a fevs- hundreds to two to three thousaml 
(FAO, 1986). The maximum population of 
A pia tneUifera and A pis cerana in diai colonies 
in Punjab plane is recorded in the month of 
M av and minimum in August {Goyal, 1978). 
Chand and Singh (2005) reptuled that there 
w'as a steep increase in colony strength from 
Novem ber to March which declined in the 

month o f April.
The population o f worker bees in a colon)' 

ranges iro m  about 35,000 bees in the South 
Indian plains type to about 70,000 in the 
Kashmir species. But usually the colonies 
have smaller population o f 18,000-22,000 
and rarely some are strong colonies having 
80 000 bees (GoyaJ, 1978). A  co lon y  
comprises one queen, 20000-25000 workers

and 700-1000 drones. The queen lays about 
800 eggs per day (Nehru, 1999). Reproducti\ e 
swarming is a regular feature of/4. ceram and 
it starts when colon)' strength is around 2000 
bees (Atwal, 2000).

The peak number o f drones is attained four 
weeks before swarming of a colcmy, mostly in 
spring and autumn (Atwal. 2000). In a rwwly 
settled swarm at first the worker cells an? 
constructed and after 22 days o f establishing 
a colony the drtme cells are aL>o constructed. 
When the colonies are large more drone cells 
are constructed. Though there are otJy a few 
hundred drones usually present in a colon)-, 
the number mav go upto 1000 or more as it 
has been recorded. Since the>- feed on the food 
resource, thev are tolerated onl\' during hone\ 
flow season or when there are plent\ of food 
s^iurces (.Atwal, 2000).

The architectural design of tlie comb erf all 
honev bee species is essentially similar. It 
consists o f adjoining hexagonal cells made of 
wax secreted from wax gland ol the worker 
bees. The bees use these a ‘Us tti k a i  tht'irbnxxl 
and to store their ftxxd. fh e  general utili/.ati(m 
o f comb space is also similar among thi? 
species. Honey is store^l m the upper j'artot 
the comb; beneath this, row ot jn^llen storage 
cells, worker bnxxi cells aiui dmne bnxxi ceUs 
are arraged in order. The ground nut shaf^ 
queen cells are normall) built at the lower eo^  
o f the comb (FAO, 1986).

B rood d e ve lop m en t

The briHxl development o f cenm  
in d ka  is not uniform throughout Ih ^ a i^  
There may be several reas^>ns for this,



VO, . n  .
the reawms for irregular eee ~
laying by th e ju e e n '^ l S *
inbreeding depression
resulting in loss of diploid 
droi^e brood. During ihis 
p e riod  Ihe worker bees may 
not rear the brood up to the 
adult stage. The number of 
eggs laid and the larval 
development n>ay be more 
than what bees could rear. 
During the main nectar flow 
95 fx?rco^t of larvae are raised 
to sealed brood stage but 
during moderate flow of 
nectar and pollen only 50 
percent o f the lar\*ae are 
reared to that stage. During a 
forage dearth the queen 
continues to lay eggs but the 
worker bees kill them ai>d no 
brood is reared. Efficient 
brtHxi rearing is determiried 
mainly by the interaction 
betv.een pollen a\ ailability 
and some unknown internal 
a>lonv factors (Woyke. 1976).

Tlw baxxl rearing acti\it\- 
is generally low in winter but 
is resumed with the or\set of

cell is clean and is of the 
required type she turns 
around, lowers her abdomen, 
directs the egg to the bottom
of the cell and glues it there 
in a vertical position, the 
thinner end being the lower 
side. As the egg develops it 
leans over and at the end of 
third day it lies flat on the 
floor of the cell. The larva 
inside is ready to eirorge and 
the worker bee places royal 
jelly around it. The young 
larvae are pearly while and 
remain curled up alcmg the 
basal wall of the cell either 
on left or on right side till it is 
fully-grown. The total 
develn{«neit period from egg 
to adult is 21 days for woite,
16 days for queen and 24 
days for drones.

The hi^>est brood activity 
as indicated by the average 
brood area was 408.00 
sq.inch in yellow strain 
during Februarx' there was 
progressive decline in the

spring, reaching a peak activity during May, June
before the honey flow. The and August. Lowest brood
normal life of a queen is for rearingarti\'ity was recorded 
three vears. in general the during September as 16
nunxber of eggs laid bv the sq.inch (Hiremath el al:
qxieen during its first year ot (2002). Chowdegowda and 
life is higher than that in the 
second vear (Rehman and 
Singh W40). Atwal (2000) 
rept>rted that a queen lays 
eggs rangmg fr̂ >m 300 to 500 
in SiHith India a n d  700 to 800 
in North India. .-\n average 
numbt'r of nine queen celk us 
obser\ed in a swarming

Reddy (2003) reported that 
the maximum brood and 
p îUen area is in April. The 
absconding was found to 
take place when the area 
under honev, pi'llen. egg. 
lar\ ae. sealed brood and b M  
brood was less than 710.20. 
50 1, 10 and 60 sq.cm

rearing (Ramachandran md 
Mahadevan 1950). The 
prfVortion of bees in a ccJony 
that foraged for pollen, the 
p<^en store in the hive and 
the amount of brood reared 
folknved a similar seasonal 
pattern (Reddy and Raj, 
1979). Atwal (1999) observed 
that egg laying by the queen 
and the brood rearing by the 
worker depends upon the 
availability of nectar and 
poUen from flowers. Sensing 
the floral conditions in the 
fieki, the wcaicers stimulator 
restrict the queen from laxing 
eggs. When pollen stock 
diminishes brood rearing 
slows down or mav entiieh’ 
stop. If colonies possess 
reserve of pdkn but rxin short 
of honev stores then also 
brood rearing is slowed 
down. The ideal weather 
condition for good brood 
rearing acti\it>- in the plane 
tvpe bees was found to be a 
mean maximum day 
temperature of 34 4XZ, long 
dailv hours of sunshine and 
comparatively calm weather 
tSubhiah. 1956). Naim (1983) 
reported that the most active 
period of egg laying was 
during summer months 
(April to June) when 
temperature ranges from 
37^-42'X:.

The queen may suspend 
egg laying for a s^ort period 
owing to adverse climatic 
conditions but returns to 
normal as soon as conditions 
are favourable and during 
summer, spring and autumn 
season more bnx)d is reared 
{Verma. 1988). The relative



huniidtn erf air sumxinding 
Ihe h ive  has an eltect on 
brood rearing. In drv period 
the bees stop brood rearing. 
Eggs n\ay even dn, up and 
fail loem erge tMuttoo,
The number o f  eggs laid b> 
the queen  is  in fluenced  
b y l h e e n v i r o n m e n t a l  
con d ition s  such a f 
temperature and the kind 
and the amount o f  fixx i it 
receives feom the nurse bees. 
The nuise bees ja w id e  food 
to the queen and controi its 
e g g  lav'ing in  accordance 
w i& i a>e floral ar>d weather 
condibons (N!ishra. 1997). 
Kumar t2u03) observed that 
the s ize  and shape o f  the 
com bs sh ow ed  varia tion  
among the different species. 
The \ ariation in morpholog> 
and comb grow th '*\ ithin a 
species is related to  their 
habitat and floral oxx^tiaRs

A c k n o w le d g e m e n t  
Th e gu idance  and 

com m ents g iv e n  b v  Dr.
C. K u ru v illa  Jacob' Dy. 
D irector. P lant Patho logy 
Division, Rubber Research 
institute o (  IrKiia is gratefulJv 
ackncwtedged
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CONTROLLED tPVVARD TAPPING
Df- K- L. TTwm» fc D , K R Vijavakomai* 

raiiT-h , E rtiw T iim m gC tt-v

H .--. ■';- o f  up-, ird 
• jp p c ^  da‘ - ■ ,  n. fte
ear!;. I .  :-;nlury 
1912 ‘ a n d  lh.c j - f ic i i - : -  >t 
tapping a half spiial o r ' " 
spiral cut ua paitr 
since then ittSf^ed. 
1T”> method becxse 
popular diinng the scsttt.; 
world war pmad b«cau5eo< 
the immediate U r^  increase 
in Niekl from bt-direclic.» 
tapping I"-!!*,
but the high \^eld w ». not 
<.ustainable The absence or 
a pri*f%?T kni ê vi as one c? **v 
xnax'f iva> ’̂i\> riir dw poor 
standard ot lapping 
re^ultipg -.n severe 
w.ourd-j'.c, pfv'hise spiiia^. 
hi^h ratv or bark.
c o n > u m p t ;o n  \  T ria b le  
angWs ot sky ‘ kn«ttfc 
o t v.Tjt tn*e& v» jih»n a
task The>i* J f ie c ts  le d  to 
h i i ;h  in c id c iv e  T app ing  
V-^A  D n -n t-^ - .TPD» rap id  
y ie ld  d e c l in e  a n d  e a r ly  
e x h a u ib n ^  ot h i i h  paneb- 
M o r c v w r .  I ’ -rk o r pn>per 
te c h n iv ^ u e  a n d  w ro n g  
pc>bture o t  ta p p e r  c a u i ^  
boiiy  a c h o  a n d  ta t ig u e . 
u l t im a te U  k a d iA g  to  th e

lapper*' resistance to this 
and hence the- mettiod was 
^■bwdcned.

Subsequently, foe long­
term expl<«»stk»o of high 
p»wl, doHwanI fe fp «^
1 /2 V-cut abov e the basal 
p^nel (fKvm 1 m or more
^xA-e the opeiw^ ot
beal panell wasmtnxiuced- 
Sincv wooden or metallic 
ladders were used to re*ch 
the cut. this method is 
known as ladder teppms

- tirrrr-e fenttr w:-.- 
• arCT-iiti-- 

^ Gsfcstc?:’ K-p?
th;, ss=fi»d. i  -.' ' - j

• -  uAS^l . w id  •- ■
tarr'ir* *»•'«■

L vn i«“ _ag.
redu-.r-a

luilo-fKTtna). are 
usually fihsr. 
increased ta {^ ic£  c-o~- 
Moreover, 6te
bfizng troci Ui^derv 
cD P V iu n .

The drawlMcks ot thr 
earlier high panel
evpioitatian me^KMis were 
sciv-ed lo < » ! « «  b f
*ie e«rcducb™ioJicoe6H*d
upward tapping (CUT) o l 
siin-iis4aled short cuts i»Rng 
a long-handled awrdified 
p o c g e k n i i e - R t e , ^ ^  
vttzoduGed 
trod-l'TCte. In IwS^ 
research on C LT  w*s 
started in late l^ W  s. 
Recofnmendatk»n vi CUT
vfiTCt k ii«  haniled
gouge knife, and w i&  

modAc*tlOB6 to



su it the agrocH m atic 
con d ition s  in Ind ia  was 
made in 1991 (Vijayakumar 
and Thom as, 1993). Since 
then, CUT has been accepted 
as a v e rv  in n ova tive  and 
useful svstem for sustainable 
increase in productivitv' in 
the later half o f the economic 
life . It has also helped in 
increasing tapping task for 
high panel exploitation. The 
use o f  the m odified gouge 
kn ife for upward tapping 
m in im izes  sp illa ge , hark 
consum ption and cambial 
injur\' and m aintains the 
angle o f the cut. Tapper can 
tap the cuts from  ground 
w ith o u t using a ladder. 
Ph ys ica l strain  on b od y  
caused by raising o f hands 
ab ove  sh ou ld er w h ile  
tapping w ith ordinan- knife 
is not there with the gouge 
knife as the left hand is not 
raised above the shoulder 
and right hand not above its 
elbow.

The p ro d u c t iv ity  o f 
ren ew ed  bark is usually 
affected by various factors. 
C U T  can be practiced for 
lon ger exp lo itation  o f the 
virgin  bark, abo\ e the basal 
panel and can be adopted 
under situations like poor 
regeneration, ime\en surface 
due to injurious tapping, 
tapping panel dryness, early 
completion o f virgin bark etc. 
M oreover, it is useful (or 
p ro longed  explo ita tion  o f 
high panels.

The modified gouge knife 
made for controlled

upward tapping, can be used 
from  the ground. The 
V -shaped kn ife  b lade 
produces an inverted gnxive 
(w itli an acute angle) on cut 
surface, w’hich helps in better 
adhesion o f the latex along 
the groove, whereby spillage 
is m inim ized. The knife is 
fixed on the long handle at 
an angle o f 30" which allows 
the tapper to stand near the 
tree while tapping, without 
having to raise his hands 
above the shoulder level. This 
ensures less strain on the 
arms and b od y  du rin g  
tapping. Thus, better control 
o f tapping, uniform rate of 
bark consumption without 
in ju ry to cam bium  and 
proper maintenance o f the 
slope can be achieved w'ith a 
task comparable to that of 
basal panel tapping. Since

the end o f the blade is made 
at a GO’ inclination to the keel 
o f  the gouge, consistent 
length  o f  tapping cut is 
ensured i.e. there will be no 
panel encroachment. A  well- 
sharpened kn ife ensures 
easier and faster tapping, "n̂ e 
mtxJified gouge knife can be 
sharpened from the inner 
fece out or from the outer fj«x. 
The knife can be fitted on a 
12m long metallic or \\'ooden 
handle. When the tapping 
cut reaches higher levels, the 
length o f the handle mav be 
increased further. The knife 
can be light weight g) or 
heavy (900 g).

C on tro lled  Upward 
Tapping should commence 
on the virgin bark of the high 
panel, just above the renewed 
bark o f the basal panel.

T ab l«.l. Dr>- rubber yieW (kg) under Contmlled 

Upward Tapping w ilh  pen»*dic panel ctum^e Jt 

N'ena estate. Ujire, South Karnataka 

during ti) 2DW-0?

!
Year 1971 RRIV ! bOO ; 1973 R R IM  600

4982 trees ’ H b S  trees

1997-98
!

24259 532V

1<W8'99 21909 ] 444^*

1999-00 28089 5W34 ;

2000-01 33588 j 5540

2001-02 25804 5244

20 02 -03 26325 &158

2003-04 23799

2004-05 23401 ■^275

Cum ulative

y ie b H k g ) 1 207232 42997

A v e ra «/ v e a r 25904 5^7 5

Me«n

( j/ tree/ yr 5.19 4.61



preierabK on the opfHteile 
side of the basal pjncl under 
tapping. From the fnKit end 
of the pre» lous base panel 
haH spiral >:ut, a vertical line
15 drawn on the trunk

upwards (front guide line). 
.Another vertical line (hacl. 
guide line) is drawn or the 
left side of the front guide 
line, passing through the 
quarter drcumfereticc point

of the tree. Betn-eav these two
lines, a lapping cut with a 
slope of 45-' (high left to kiw 
rightl from the horizontal is 
made. The first fe*' tappings 
shoukl be done downward



with a regular b iife  ta make 
available a space equivalerit 
to the VN-idth o f the modified 
gouge knife blade (15 cm). 
Th is  w il l  s e rve  as a 
supporting cut as w ell, in 
C U T the direction erf tapping 
is frixn the front end o f the 
tapping cut towards the hack 
(low’ right to high left). The 
quarter spiral cut at 45"‘ slope 
ensu re b etter con tro l, 
minimum infiirv o f cambium, 
k w ’er bark consumption and 
m inimum spillage o f latex 
along the panel.

In C U T , good  tapping 
standards shou ld  be 
stressed. W ou n d in g  the 
trees, w h id i could also cause 
spillage o f latex, has to be 
avoided and a depth within 
the range o f 0.5 to 1.0 mm 
frc«n the cambium may be 
ensured. The amount o f bark 
to be consumed for a fixed 
period has to be marked cm 
everv tree. In CUT. the rate o f 
bark consum ption  varies 
according to the height o f the 
panel, age o f the bark and 
the tapping frequenc)'. At the 
commencefnent o f CUT. sance 
tapping o f the high panel is 
within reach <H>d the tree lace 
can be rem oved  by hand 
before tappir^g, the rate of 
bark consumption should be 
m aintained at 2.5 cm per 
month. Howe\er, at higher 
le\ el, bark consumption «iJ l 
be slightly hig^wr.

For successfu l 
implementation o f CUT. the 
tapper's body mo^ «n en t is

very  important. Since the 
tapping is from the £r«it end 
o f ^ e  tapping cut towards 
the back, the tapper has to 
stand facing  the front 
channel with legs abducted 
atabout60cmap>art.. During 
tapping, the handle o f the 
krxife should be held dose to 
the body and the left arm 
should ne\'er be lifted abo\ e 
the shoulder. The tapping 
knife should be held in the 
right hand and the left hand 
used for guiding the knife 
along the tapping cut. Even 
when the tapping cut is at a 
h i^ « r  le\'ei, fw  easy  tapping, 
the le ft and righ t hands 
shou ld  grad u a lly  and 
progressively  g lide  down 
over the handle. I f  all the 
operatic«s are carried out in 
a prop»er and sv'Slematic way 
by trained tappers, C L T  will 
be the easiest exploitation 
techn ique lo r  h igh  leve l 
tapping. Special training tV>T 
atout a ^veek is required to 
use tJ^ modified gouge knife 
and to tap without raising 
hands abo\ e the shoulder 
le\-ei.

W ith  e ffe c t iv e  y ie ld  
stimulants like ethephon. 
there is r>o r>eed to resort to 
lon ger cut than 1. 4S- 
Moreover in the short cut. the 
time required for upp ing t-* 
more or less the same as that 
fi =r conventional downward 
tapp in g . For a quarter 
cut, e ffective exploitation 
is p ossib le  on ly  w ith  
stim u lation . G en era lly ,

ethephon at 5 per cent 
concentration is applied on 
lace at monthly intervals for 
1/4S d/3 . Stimulation 
durii^  extreme drou ^t may 
be avoided. Positions of tt« 
first and subsequent panels 
w ou ld  depend on the 
pcsiticTO o f the basal panrfs 
and the tapping cut in the 
basal panel. Subsequent 
high panels need to be taken 
towards the right side of flw 
earlier panel.

The length o f the tapping 
cut depends on the duration 
fo r  w hich C U T  is to be 
fo llow ed . Tapping
frequency for CUT is the 
same as that for base panel. 
The best system suitable for 
C U T  m  South India is 
periodic pane! changing, i.e. 
base panel tapping with 
ramguarding during rainy 
season and C L T  on high 
panel du ring non-rainy 
seasons Fo llow in g  this 
s\ stem . C L T  ivi 1 ■ 4S can be 
practiced for minimum 12 
vearv. each 1 4 panel being 
exp lo ited  fo r 24 months 
U nder period ic  panel 
changing oserail
prcKluction w ill be higher 
Since K>th cuts recvi\ e n?>l h‘ : 
half ot the year.

In the o>tate i medium 
and large i secti'r in Ind:* 
C U T b ivam e \cr> pc>pvilar 
w ith  a '•hort period It 
n 'pUred ladder tapping of 
l/2\’ cutcompiefcel> TKxigh 
thcr^' was initial resi.'‘ larwt 
lon g  handled modified



gouge knife was wideiv 
accepted. A  case study is 
presented here.

M ' S  Nena estate is 
located 25 km away from 
L^ire in D.K-Dist, Kaiiutaka. 
The aimual rainfall of the
estate is more than 3000 mm
( m 4-5 montttsV For almost
7-8 months in a year, there b  
no rain. This estate after 
imparting proper training 
for their tappers on the iseol
modified gouge knife, 
initiated CUT in ver>- large 
areia. Data on dn- rubber >iekt 
( kg) and TPO from hvo 6eUs. 
viz. 1073 and 1971 RRLVi 600 
are presented in t^>ies 1 & 1 
Mean annual dr)'̂  rubber 
\Teki per tree from iW -W to  

was 4^ and 52 kg, 
respectively In these fields. 
TPD on basal paneJ was 11 
artd 13 percent respectiveh'.

In addition to good and 
sustamable \ leW over kng 
term, controlled Upward 
Tapping (1 4Sfd-3 . Wiith 
periodic panel change is 
useful m managing Tappuig 
Panel Dr\-nesi». In the l̂ T̂? 
RRIM t*X) held, total number 
of trees m tour bLvi^ ivas 
1165. .-Xmong these, bajal 
par¥*L- of 133 trees were non- 
pixxluctive due lo TTD. \Vhm 
CLT was mtnxiucvd witf> h 
spiral upward cu< during 
l<W7 -g«. high panels of the 
133 TPD trees were also 
opened Thetapptngs>-stetn 
followed was peiiodK panel
change. U . basal panete weie

t a p f ^  with rainguard

^ ^ M S B B Oa h o b u if t iw V0L2&^k).? 2006

‘ ‘ unng rainy «ason . 
w tw as  CUT pa«^ii 
tapped during non rainN 
n » ith s .  AB these %-ears there 
was n o  la p p in g  on  basal
panel for the TPD tre e . Le.
e^ery  year these 133 trees
were tapped roughh for ax
mcnths onJ>- under 1 > «  ? d  .■
3 as the ir basal paneb  are 
non-productive. Bv 2004-05. 
f ro m  th e  133 T P D  trees, 
reoccurrence o f TPD on l ^  
panel was noticed « l y  m  2D
trees, i ^  o n ly  13% d  IP D  
af*ected trees.

S im ila r lv . in  the  1971 
RSIM  600 fie ld, total number 
oftreesm  17 b kxksw ^4 < % l 
A m ong this, basal paneb o f 
753 tre e s  w ere  ito n - 
pnxiucti\%  due »T P D . When 
C U T was in trodu red  v»Tih H  
sp ira l u p w a rd  c u t d u r in g  
lW - 9 6 ,  h i ^  p d i ^  o f  the 
753 T P D  trees w e re  a lso 
c ip e m L  I V  tapp ing  system 
foaow ed was period ic  panel 
c h a i^ .  i.e/hasai panels were 
ta p p e d  v .s th  ra in g u a rd  
d u n n g  ra in )  season, 
whereis CUT panels were 
tapped during non rainy 
maHhs. All ttwsei’rais there 
was no tapping on basal 
panel for the TPD trees. i.e. 
f%-en « a r  these 3 3  trees

tapped roughly (O'six 
ma*hsanlvunderl/«M ,'
3 as thar basal paneb are 
iMi-pfoductive- By 20&4-fl6- 
from the 753 TPD tree^
reax-um «eo<W D anl>^ 
p a n e l w as notad  only 0 ^  
^ , , . e  o n ly lI ‘* .o ‘ TPO

affected trees (Vi^vakumar 
etal.2005k

When CUT is 
implemented properly, in 
addition to ensuring 
sustainable high yield for 
bng term, it is very efficient 
in managing TPD affected 
trees.

The autiMxs aie extremeh 
thai^id toM / sNeria est^es 
for the incD-operabon

Referefkces
Ashplant. H (1942 Ways

rubber out put Tappuig 
svstems for the times. 
■KAi3 Rurbr C n
{3o)-.b77

Vijayakumar. K.R and 
Thomas. K.U (1993) 
Controlled upward 
tapping, bv Rubber323; 
6-S

V i j a y a k u m a r . K . R .  
ThomasJCf - R^agopal.
R a «i Karunaidiamy. K 
t2005); Management of 
fields affected by se%-ere 
incidence of Tapping 
P a n e l D r y n e s s .  
international workshop 
on TPD, November ir  
2005. Rubber Research 
Institute of India, 
ICottas-am.

W ri(^  H (1912). Para n ih a  
or Hrtw Its
botany, cultivation, 
chemistry and diseases. 
Ed 4. Madaren and sons 
U d  London.
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Abstract

A. sur\ ey  was conducted in 
the rubber holdings coining 
under the operalioriai area of 
the Rubber Board Regional 
O ffic e , K ottavam  du ring  
1999*2000 to s tudy the 
changes in physkxxhem ical 

properties o f tiie soil due to 
in te rc rop p in g . O rgan ic  
carbon  content in ail the 
selected fie lds  was in the 
medium to high range artd no 
appreciable difference was 

fou nd in  the fie ld s  w ith  
in tercrops . A va ila b le  
phosphorus showed w ide 
variation from field to field 
and w as h igh er near the 
intercrop irrespecti\-e o f the 
crop, compard to near rubber 
or in  uncu ltiva ted  area. 
Available potassium ccmtent 
was in the medium range in 
almost aU the si tua ticK\s. Bui k 
den s ity  w as less near 
intercrops compared to.near 

rubber possibly due to the 
tillage operaticins carried out 
for intercrops.

Introduction

In K era la , rubber is 
cultivated in about 4.78 lakh

hectares, which account for
16 per cent o f  the total 
cuiti\'ated area o f the state. 
About 92 per cent o f total 
pnxJuction o f natural rubber 
in India is from Kerala. Small 
holdings w ith  an average 
hold ing size less than one 
hectare account for more than 
90 per cent o f  the area under 
rubber. Rubber is usually 
grow n  as a monocrop at a 
spacing o f  6.7 x 3.4 m on 
slopes and 4.9 \ 4.9 m on flat 
lands. The wider spacing is 
pro\-ided to meet tfie resource 
requirment of trees during the 
mature stage, but results in 
an inefficient use of land and 
other resources during the 

imma ture peritxl.
Rubber has an immahiri t\ 

p er iod  o f around seven 
years, during which perii>d, 
no income is (Stained from 
the plantation. Inteirropping 
w ith  annuals and short 
duration crops can generate 
some income during the first 
few  years o f p lanting. 
However, the management 
practices adopted for each 
in tercrop  w ill a ffect the 
physica l and chem ical

properties o f swi and these 
should be looked into fw  the 
long term sustainability of 
the rubber growing soils.

A  sur\-e>- was ccmducied 
in Kottayam  region
(Kottavam  and Vaikom 
Taluks) during 1990-2000 to 
identify.- smallholdings witii 
and without intercrops and 
to study the changes in 
physiavchemical pa>perties 
o f the soils  due to 
intercropping.

M a ter ia ls  and methods 

Fift\ one small 
holdingscoming under the 
operational area o f Rubber 
Board Regional O ffice, 
Kottayam , Kerala were 
selected fo r the study. 
Twcnt>- one farmers ha\ ing 
a holding size ot 0.20 ha and 
abo\e and w ith  rubber 
p lanted in and
19^8with clone RRH 
105 w ere identified.Soil 
physictKhemical pro].>ertH‘s 
w ere studied Irorn tour 
cropping situations viz (1) 
rubber intercropped with 
banana -  3 tields each in 1997 
and 1998, (2 ) rubber



intercropped with pineapple
-  3 fields each in 1997 and

(3) rubber with cover 
dops -  3 fields in 1997 and 1 
field in 1998 and (4) nibbet 
alone- 3  fields in 1997 and2
fields in 1998.

Soil samples (0-30 cmj 
were collected fix>m 30 cm 
away from thebasecrfnibtw, 
base o f inlercrcips and neaib%- 
uncultivated area. Organic 
carbon (O C ), available 
phosphorus (P). available 
potassium (K ) and pH were 
determined using standard 
methods G-ackson. 1973).

For determ ining bulk 
densitN', soil samples were 
taken from 30 cm away hxwn 
the base o f rubber and 
intercrops using a core 
sam pler w ith  5.2 cm 
diameter and .̂2 cm hei^l.

Rusuits and discussion

The mean values erf OC. 
available P. K and pH of soil

“ mplM collected (rom
'■ a n ou s ftek b a rep ^ ^
n  Table 1 and 1

Among the 21 fields 
studied, 18 fields, received 

fannyaid manure# 4 kg per

difference in the organic 
caibon <x)ntent near banana 
cnr^Mzed to the invultivaied 
area. In 1996 planted fields, 
Jhe organic caibon content 
was slightly higher near, —or'-* •••*.» jugitcri titrdi

^atthebm eofplanting. banana. After first crop of 
W ’eis relived bcoe meal e  banana, farmers chop the
150 to 500 g per plant at the 
t o  of planting. In the case 
o  ̂banana, 5 fiekb receis-ed 
farmyard manure © 4 - 6 kg 
per plant and one field 
received 4 kg bone meal per 
pUm. AH the tarmas applied 
green !Mnure to banar̂ a.
Organic manuies w oe not 
applied fw  pineapple and 
cover crop. The Organic 
carbon content in all the 
fields were in the medium to 
h i^  range. IXte to 1.87 in 
1997 and 1.10 to 1 .&2 in 1998 
(medium levei -075 to 13^.).
Even though farm yard 
manure and green manure 
were applied to banana, 
there was no appreciable

crop residues and pul them 
bade to the fiekl This practice 
also did not increase the 
orgaitk: carbon content of the 
soil immediately as irdicated 
by the o^atk  carbon corttent 
of the 1997 planted fields 
intercropped ̂ ith banana. In 
the case of ewer crop, it is too 
early to notice an 
impcDS'ement in the orgarw 
carbon content due to the 
addition erf cover crop 
tHomass.

The mean available P 
content of soil samples 
collected from differerti fields 
stuwed vkide s anaticn and 
r^ged from 0.77 to 196 n^,' 
lOOg soil in 1997 planted

J ib it 1. chcBucal ptcycrtaes ptantmg-

Situation Sampling Sif* OigC\ AvaiUbk Nntriena U»yOOsJ. ; pH

I Rî 4H.-r - barufu

\tfir RuWw 
Sear b«ana 
L ivultivatfd area

1.32 
I 41 
I 44 \ A5

\«irniW «

Rubber . pii»-Jprl> '
Lncultivatwi are*

1.3? 
I..12 
187

S7 
4 6

Rubt>cr • co\«  o\'p (

Ru1:*«ct a liw

Vrfar rubber
Lr»jgr qwwTops 

Siear rubt«
' LncuitivahKl »rw

1,22
1.17

1.56
1.13

5.0
55

- J -

1.06
M3

I 43 
1-45 5.1



fields and 0.15 to 1.89 mg/ 
lOOg soit in 1998 planted 
fields (Table 1& 2 ) .  A ll the 
farmers app lied  fertilizer 
separately  to rvibber and 
intercrop. The available P 
con ten t o f  the so il was 
a lw ays  h igh e r near 
intercrop, irrespective o f the 
t>'pe o f crop ccnmpared to near 
rubber or uncultivated area. 
In te rc rop p in g  has been 
rep o rted  to  increase the 
available P stahjs o f soils by 
Zainol et al., (1993) and Jessy 
et al. (19%). Application of 
rock phosphate to intercrops 
m ight have increased the P 
con ten t o f  so il near 
intercrops. In the case o f 
rubber, though fertilizers 
were applied, the P content 
w as lo w e r  near rubber 
com pared  to the 
uncultivated area in most 

cases. H igh er quantity o f 
fe r t iliz e rs  a p p lied  to 
in tercrops  m igh t be the 
reason  fo r  the h igh er P

lock ing  up o f  K in the 
pineapple plant.

The pH  o f the soils of 
different fields ranged fw m
4.1 to 5.6 and did not varv 

appreciably between fields 
(Table 1&2). Cultivation of 
banana as intercrop with 
rubber did not influence the 
soil pH, in the first orsecowJ 
year o f banana cuItivaHon. 
But in the case of pineapple, 
soil collected from near one 
year old  pineapple plants 
(1998 planting) had a bwer 
pH  compared to the neart>\- 
uncu ltivated area. The 
farmers \vere found to appi\ 
fertilizers in excess of the 
recommended does during 
the first vear of planting of 
pii>eapple and this might be 
the reason for the lower pH 
observ ed. The pH of the soil 
collected from near the two 
vear old pineapple plant \s•â  
com parable to that ot 
uncu ltivated area. The 
mtormalion collected trum

content near intercrops 
compared to rubber.

The mean ava ilab le  K 
contentof soil collected from 
the uncultivated area was in 
the m edium  range in 
ma)orit>' o f the fields (Table 
1&2). The available K  cont«3»t 
near banana plants in both 
\'ears was maintained in the 
m ed ium  range. The K 
requirem ent o f  banana is 
com paratively high and it 
was found that the quantit\- 
o f  K  fertilizer applied was 
also high. Compared to the 
uncultiv ated area, a slight 
reduction  in ava ilab le  K 
content was noticed near 
rubber. This might be due to 
the lo w e r  quantity  o f  K 
supplied through fertilizer to 
rubber and uptake by the 

p lants. In the case of 
p in eapp le  a lso a s ligh t 
reduction in the available K 
was noticed near one year 
and tw o  yea r o ld  plants 
which might be due to the

S itu a tion  I, Sam p lin g S ite  i 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1

O f g C - . .‘Available Nutrients lmg/100g> pM

? s . r e d r  nd?ber 1.44 1 67

Rubber -r banana Near tunarta I 4'̂ 1 ~2 v j  - 4 ^

Uricultivated area 1 23 \ 4 C 4 ■

Near rubber 1 15 11 u  ? ■ * '
^  r .

R u b b «  T  pineapple Sear pineapple 1 . 6 2 ! . . . 4 "

■

4 1

Uncuitis-ated area 1.5‘J 1j

Rubber + e w e r  crop Near rubber 1.42
1 ; 

!
n  ^ : * 2 

42
Under covercrops I 10 0  1 ! ^  I '  5 '

Rubber alone Sear rubber 1-25 OHO 1  ̂ 1
4 4

Uncultivated area 1.40 0.S2 --- ■'



the farmers indicated that 
they app ly fertilizers in 
excess of the n?comm«>d«i

dose during the fir^t year (150 
to 200  ̂ .higher than the dose 
recom m ended by Kerala 
Agricultural University). In 
the second year, the quanlitv 
is less compared to the ftfst 
year but still in excess of the 
recommer>ded dose. The pH 
of the soil near rubber was 
slightly hi^^er than that of 
soil in  the unculti\-ated Mea 
in the niajority o f the fidds 
studied irrespective of 
year of planting.

Bulk density of the soil 
collected from  the fields 
ranged ftx)m 1.13 to 137 g/cm • 
in 1997 and 1.27 to 1.44 g/ 
cm ' in (Table 3). in 
general, bulk density near 
intercrops was less, 
com pared to that near 
rubber This might be due to 
the til la ge opera tiiTc. needed 

for intercn.>p. In the rubtw 
alone tields also, bulk 
densit\ was higher in the 
UTK-Ulhwsted area, compared 

to near rubber.

Conclusion

OrganK carbon cvxitent in 

all the fields selected for the 
>tudv was in the medium 
range and no oppreciable 
change wa> found m fields 
with intercn>ps Available P 
^H)wed w idc variation from 
field to field, and was higher

__ T r t l ,  ). cm',

Shnnion ■Veat M  n a a lU K
1

t.3"

X'T̂ O

44 <
1 _ 5 1
■ :

1--------- pirrsDr!,* i.ZT
. R itter .  a x B  crop (near rubfcer) > J? 1_ dffl,under CDvwcrcp, ' 1 15 1 -̂ 7

akme (new ni)ber, 1 27 ■ 2v

do (uncnltivatedi I 41

near the intercrop 
irrespective of the type o4 

crop compard to near rubber 
or uncultivated area. 
Avaii^jte K was maintained 
in the medium range near 
banana and near rubber in 
almost aDc^es. Bulk density 
was less near intercrops 
cnrvpared to near n^Â er diK 
to the tillage operations.
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fields and 0.15 to 1.89 mg, 
lOOg soil in  1*WS planted 
fields (Table 1&21 A ll the 
farmers applied fertilizer 
separately to  rubber and 
intercrop. The available P 
content o f the so il was 
a lw ays h igher near 
inlercpcf*. irrespective of the 
h-peofcTcipaw\pared toneaj- 
rubber or uncuIli^ ated area. 
In tercropp ing  has been 
reported  to  increase the 
available P status o f soils by 
ZaiTK)! etal.. tl993) and Ies?>- 
et al. .Application o f
rock phosphate to intercrops 
might have increased the P 
content o f  so il near 
intercrops, in the case o f  
rubber, though fertilizer? 
were applied, the P content 
w'as lo w er  near rubber 
com pared to the 
uncultivated area in most 
cases. H igher quantit)’ o f 
fertilizers  app lied  to 
in tercrops m igh t be the 
reason fo r  the h igher P

content near intercrops 
compared to rubber.

The mean availab le K 
content o f soil coiiected frxxn 
d>e imcuitivated area was in 
the m edium  range in 
m^jorit)- o f the fields (Table 
i&2i. The available K  content 
near banana plants in both 
s'cars was maintained in the 
m edium  range. The K 
requirement o f banana is 
comparatively high and it 
-.vas found that the quantity 
o f  K  fertilizer applied ivas 
also h i^ .  Compared to the 
uncultivated area, a slight 
reduction in ava ilab le  K 
content was noticed near 
rubber. This m i^ t  be due to 
the low er  quantity o f  K 
supjj^ied through fertilizer to 
rubber and uptake by the 
plants. In the case of 
p in eapp le a lso a s ligh t 
reduction in the available K 
was fK>ticed near one > ear 
and tw o  year o ld  plants 
which ought be due to the

lock ing up o f  K  in the 
pineapple plant

The pH  o f the soils of 
different fields ranged from
4.1 to 5.6 and did not varv 
appreciably between 5eMs 
(Table 1&2). Cultivation of 
banana as intercrop with 
rubber did not influCTtce the 
sc^pH, in the first or second 
v-ear o f banana cultivation. 
But in the case o f pineapple, 
soil collected from near one 
year old pineapple plants 
(1996 planting! had a lower 
pH ccxnpared to the nearbv 
uncu ltivated area. The 
farmers were found lo appls 
fertilizers in excess or the 
recommended does dunng 
the first vear of planting of 
pineapple ainl this might be 
the reas<.x\ tor the lower pH 
t-«bser>-ed. The pH  o f the soil 
a>llected tu>m near the tv»o 
vear old pineapple plant was 
com parable to that 
uncu ltivated area The 
information collected from

Tabie  2. Soil chctnuj^ properties i ;

S a m p lia g  S ile o**c% A va ila b le  S u t rie n U  < pH

--------------------------------

Rubber -r banana

------------------------------------ (
> ;earn i3b er

banana

: L'ncultivalzd arra

1 44 

1  4«

1 4-  ̂ '
- -

4 '  

4 '  

4 '

; ?veir nibber j1 1  1 5  ; 0

RuUbrr -■ p tn e a p f^ : i-t.2 I.''* ' 4 ^ i  1

Uncultivated area I,? '*  1 ■j- J t 4 '

■ RubfcCT f  cover crop N  ear nibber 1 .4 2  ! 7*; 1 '  h 4 :

1 10  1 0  !«i 4 4 2

: Rubber akme- Niesr rubber 1 .2 5  ; o .so 4 4

1 Uncukit’ated arm 1.4 0  1 0 S2 b-y 4



the farmers indicated that 
they apply ferHlizers in 
excess erf the recommended 

dose during the firet viear( 150 
lo2D0 ̂ hij^jerthantJ^doee 
recommended by Ker^U 
Agncuitural L’nivetsityK bi

the seccmd year, the qusrtitT
is less compared to the first 
year but still in excess of t ^  

recommended dose . The pH
o f ^  soil near rubb^ was 
sb ^ tly  than that of
soil in the uiKulbvated area 
in the m a^tv* of the iiekis 
studied irrespective of tlw 
year of planting

Bulk densitx' of the soil 
collected from the fields 
rar^;ed from 1.1310 lJ7g. an' 
in 1*W7 and 1.27 to l.-W g 
cm ' m liab le  3i In 
general, bulk density- near 
intercrops was less 
com pared to that near 
rubber. Thi?i might be due to 
the tillage needed
for intercn^p In the rubber 
alone tield^ also, bulk 
den>it\ was higher in the 
UTKTjltivated aiea. a>m pared 
to near rubber

Conclusion

Organic caibon vocteni in 
all the fields >elected tor the 
stud\ \%a> m the medium 
range and no opprectable 
change was found in tiekLs 
with mtercTops Avail^ le P 
showed w ide variation hocn 
field to field, and was higher

g j u m  yOL2&MBL3 m e e .

S. ,,

SitutiM

« «  crop i w  r^*cri

127 

1 3>

near the mtercrop 
irrespective oi tfe type of 
crop oxnpasd k>nevni]ber 
or uncultivated area 
A V ailabie K was maiiuaiied 
in ^  medium r s ^  i^ r  
banana and near rubber in 
abna^ aQ cases. Sulk densit>' 
was less near intercrops 
oompazed lonearrubberdue 

dv operations.
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10™ P L A N  SCH EM ES FOR RUBBER P L A N T A T IO N  
D E V E LO PM E N T

Sunny V a i^h ese , D y .R u bber Production  C om m iss ioner 

A.N.Jayaprakash, Developm enI O fficer 

Rubber Board, Kortavam -686 002.

D«?\ ek>j«r>ent schemes o f ttw 
Rubber Board haN'e pla^'ed a 
crucial role in the expansion 
and modemizalion o f rubber 
plantations in India. The 
scfiemes are designed so as 
to pro\ide finanda) as well 
as technical assistance to 
grow ers  based on the 
changing needs o f  the 
natural ruW?er industn.-.

An  analysis o f  the 
p roduction  and
consum ption pattern o f 
natural rubber (NR> in the 
country- from  1980-81 to 
2^01-02 (tCTminaJ year o f the 
9 p lan ) revea ls  that 
consum ption  o f  N R  had 
always been more than the 
production, excepting for 
tw o  years ie. 1997-98 and 98- 
99 vy'hen there was a general 
recession in the industrial 
sector lead in g  to  low er 
rubber consumption. With 
industria l g row th  rate 
picking up from  1999-2000 
onw ards, consum ption 
again surpassed production

and at theend o f tfwtermirwl 
year o f the IX plan period 
the productictf\ was less bv 
7000 M T  than the
consumption. The relevant 
figures are given in the tabie 1- 

Production o f N R  both 
dom estic and g loba l, is 
estimated to be less than the 
demand during the next tw’o  
decades. The widening gap 
betw een  production and 
consumptk)0 points to the 
need fo r  increasing
production in order to

i) meet the internal demand 
for theccxnmodit\'.

ii) save foreign  exchange 
that would be otherwise 
required to import the 
required quantity ot N'R 
and

iii)earn  foreign  exchange 
through export o f NR. 

D uring X plan period
(2002-03 to 2006-07), apart 
ht)m replanting o f o ld  ai>d 
uneconom ic plantations, 
with h i ^  yirfding varieties.

and expansion of 
rubber area through new 
planting, especially in the 
n o n - tra d it io n a l r eg io n , 
productii. it)' enhancement of 
the existing plantations is 
given focus. Thrust is also 
g iv en  fo r  increasing 
the econom ic viab ilitv 
o f  rubber plantations 
through prom otion 
o fancilla ry  income
generatitin acti\ities ieading 
to large scale adoption of 
these activities.

NR pRxiuction ŝector in 
the countr\' in general has 
been inward oriented and 
was mi^stly catering to the 
dem and o f  the domestic 
industry. In an era of 
liberalised economy and an 
emerging global market, the 
NR  pnxiuction sectix- shtniid 
also ami at expiMting \  R to 
the m ajor consumnig 
countriei-. in add ition  to 
nveting tfie internal demarvd. 
Pn-Kluctivity of plantatums 
has lo  be mcreased

Table 1. Consumptiun n d  productifin at NR in Indu

Y « f Consun^^tion
(MT)

Grcw«h mm 
1 0 tMT)

i G fw th  r«te { ot pmductM'r

19W-2000 6.2M00 b.2 6J2JW0 2.8 1 6000U

2000-01 6.31>000 05 «jo .o o e 1.3 I 1000

: 11-02 6.3S.0i:' l . l 6.3\JOOH 02 I ?(KX*



considerably besides 
bringing in significant 
improvement in qualih- in 
order to make the small 
hold ing sector globally
comptjtitiv'e.

11 was m this bacJcground
the Government o( India 
approved varkms schemes 
for de\ elopment of rubber 
plantations during the X 
plan period. The rubber
growing areas of the CDuntrv
have been divided into 3 
zones for the purpose of 
implementaiion o f these 
schemes and separate 
program m es have been 
d raw n  up taking into 
account the distinctive 
features and requirements erf 
these zones. The 3 zones aie.- 
1. Traditional Area 

cofnprising of Kenla and 
Kanvakumari distnct of 
Tanul Nadu.

2 Non Traditional Area 
tNT.A) including ait 
:>tates other than 
traditional area and 
North Eastern region.

3. North Eastern Region 
(NE) including tf»e North 
Eastern states and part o! 
West B «igal 
The development 

schemes implemented m 
thew zi»nes are >ummanzed 
bek>w

SCHEM ES FOR 
T R A D IT IO N A L  

A R E A

1. Replanting/ new 
planting

T h e  c o m p o n e n t

'^"'isages replanting an
«tentof33ffiOhectareJand 
new planting 2500 ha. in the
tr^ibonal area during the 
Planpeiiod. ^

06 onwards in traditiorwl

Thema «tobe
Implanted / new planted in 
any one year by one 
participant , xmder the 

erant ^  component, is 0.10 ha. of
^^^rant at the rate of contiguous land "  '

per ha. to powers in less than 0.10 _________
become digftie if it is tf»

Tor replanHng, the 
nnanaal assistance is a

with financial assistance 
limited toZOOha. Therate of 
planting grant for new 
planting is Rs.l2000 per ha.

growCTs having an area 
upto5D0ha., wi*finandal 
assistance limited to iOOha, 
The planting grant ts 
r e l e a ^  in six annual 
instalments as shown in 
t ^ 2

Apart from this, 
additional assistance at die 
rate of Rs.3.00, Rs.2.00. 
Rs-l-OO per plant b  granted 
for planting in the years 
2002-03. 2003-04 and'2004- 
05 res|>ectively as 
reimbursement of cost of 
advazKed planting materials 
. limited to a ma.ximum 500 
plants per ha. AH cat^ories 
of growns are d gM e to a%'ail 
ot this assistance. This 
additional assistance has
been dison%ff«jed from200&-

part of an area r 
be replanted in an esiale. The 
land selected for planting 
should be suitable, in all 
respects, for rubber 
cultivation. Lands situated 
450metres above MSL will 
not be ccnstdeied for grant 
of assistance unless such 
lands are found fit for the 
purpose after technical 
scrutiny b\ Rubba Board 

The Board will extend 
necessary advisor) artd 
extoisian support to growers 
who avail assist^ioe under 
the programme. The 
technical officers of the 
Board \isit the hoidings at 
least ores a year. Growers 
also may request for 
any additional technical 
sststance required. Boards 
sê -̂ice in this respect v̂ ill be 
rendered free o# c h a i^

TaMc 2. rr^  l^p r'jrr.r-c  N^** pUnon^ ■ .̂ u»«



2. R ubber plantation  fo r  
tribal settlem ent
Tliis is <1 project for rubber 

de\ elopmenl in the land of 
tribnl people w ilh financial 
coJiabor^Uion o f the 
concerned state
governments. The Rubber 
Board undertakes planting 
o f rubber in the tribal land 
and maintains it. On 
atta in ing m aturity the 
plantations are handed over 
to the beneficiaries. The 
beneficiaries them selves 
w ork  in the p lantations 
raised under tlie project and 
a part o f their w ages is 
contributed as their share in 
the project. A n  amount o f 
Rs. 621 lakhs is sanctioned 
for this purpose during the 
plan period.

3. M a in tenance  o f  
m ature tribal 
plantations

The plantations raised 
earlier under the rubber 
plantation project for tribal 
settlement liave n o w  become 
ready for tapping. Iti order to 
prevent alienation o f these 
plantations from  the real 
tribals a program m e is 
drawn up to pro\'ide training 
to the beneficiaries in 
scientific rubber tapping and 
processing o f latex. It also 
p rov id es  for setting up 
com m on facilities  for 
community processing of 
latex, e fflu en t treatment, 
m arketing etc. This 
program m e also is to be 
operated jointly by the Board 
and the concerned state 
Government. The Board's 
involvement during the plan

period w ill be Rs. 125 lakhs,

4. P rodu ctiv ity
enhancement.
In spite o f having reached 

a high productivity level 
among major NR  producers, 
even  now  there is ample 
scope for im proving  
productivity. Productivity 
enliancement measures are 
essential to increase 
production at competitive 
cost. Similarly quality of raw 
rubber processed in the 
sm allhold ing sector also 
needs improvement to be 
g lob a lly  com petitive . 
Improvement in quality can 
be brought in through 
intensiv'e extension acti\-ities 
ensuring adoption  o f 
technology and timely use 
o f appropriate inputs 
lead ing to p rodu ctiv ity  
e n h a n c e m e n t ,b e s id e s  
build ing up o f infrastructure 
for primar>’ processing and 
m arketing. The various 
programmes implemented 
towards ach ieving these 
objectives are enumerated 
below.

a) Procurement o f plantation 
inputs -  revolving fund 

The programme in\-ol ves 
purchase o f  plantation 
inputs utilizing a revolving 
fund o f Rs.lOOO lakhs and

distribution of the materials 
through Rubber Producers' 
SocieHes (RPSs)/ companies 
jointly promoted by Rubber 
Board and RPSs. after 
coIlc'cHng the price. The fund 
thus returned to the Board 
will be utilized to continue 
the procurem ent and 
d istribution  in the 
subsequent years. This 
programme is applicable 
on ly  to mature rubber 
holdings. The inputs being 
d istributed and the 
maximum quantity eligible 
per hectare of mature area 
are given in table 3.

b) Input concession

E very year a price 
concession on ail input 
items is proposed lo bo 
given to the growens as an 
encouragem ent and 
incentive for adopting the 
scientific agro-management 
practices. Besides, a service 
charge alsi> is being paid to 
the participating RPSs and/ 
or companies to meet the 
handling charges involved, 
Tlie incenti\ e to growers is 
9“ »and the ser\ ice charge ti> 
RPSs/companies is lO .̂i t>( 
the cost o f inputs.

c) Quality planting material 
generation

The Rubber Hoard is

Table 3. L’state inputs fur Priniuctivih E-jih.iiuvmoiit

Sl,No, Item Ouiintilv por fi.i

R^inKU^rdinK pUstic

2 RainKuardine 3»kR.

.3 Copper sulphate

4 Copper oxvchltiriiif Hkfi,

Spray oil 4D!itre



maintaining 8 nurseries m 
the traditional and non 
traditional area. These 
nurseries produce good 
quality budded plants of 
high yielding clones and are 
the source of genuine 
budwood material. It is also 
very essential to maintain 
these nurseries to ensure 
quality control and check 
unscrupulous practices by 
the private nurseries.

The outlay 
for implementing this 
component in the h-aditional 
area during the plan period 
is Rs.450 lakhs.

d) Farmer group fonnation 
and strengthening

From the mid 1980 
onwards Rubber Board has 
been promoting formation of 
grassroi>ts level organization 
of smallholders viz. Rubber 
Producers' Societies (RPS) 
vk’ ith the major i’>bjective of 
strengthening the sector and 
to pro\ ide better services at 
close quarters. Already 
around 2100RI’S> have been 
form ed. The Board has 
been implementing
various programmes for 
shvngthening these RPSs like 
arranging trainings, 
facilitating inter agency 
linkage and financial and 
technical assistance for 
setting up infrastructure.

During X plan periixl it is 
proptwed to fom\ new RI’Ss 
in areas where they do not 
exist now. The B iw d is alsi> 
promoting fonnation of Self 
lie lp  Groups (SHG) under 
the Ri’Ss to increase farmer 
participation and to 
im plem ent specific

^ ^ ^ ^ ^ ^ ^ ^ a ^ B B m L E I lN V OL.28.No.3 20nfi
programmes for women
aevclopment. The areas for conducting
rdS programmes for

growers as well as office
bearers of the RPS in the 
fields of latest

theRPSs/SHCs 
following

i) Fmancial assistance for 
purchase of latex 
collection equipments to 
set up latex/shc^et/scrap 
collection center.

ii) Financial assistance to 
arrange training 
programmes related to 
rubber sector such as bee 
k e e p i n g , n u r s e r y  
'’M a n a g e m e n t ,  
processing/preservabon 
of latex, capacity 
building, accounts 
maintenance etc.

iii) Financial assistance for 
apiailture

iv) Providing planting 
material at concessional 
rates to raise rubber 
nursery.
The financial provision 
for these activities is 
Rs,50 lakhs
( A part from  these the 
RPSs m il  bi' supported for 
settin g  up group  
processing facilities, with 
p o llu tio n  con trol anti 
biogasgetteratioii, ii'ometi 
e m p o w e r m e n t  
program mes etc. These 
activities are included in 
the schemes I projects o f 
the Board fo r  'Processing 
.quality ufigradation and 
product diversification' 
and 'H um an Resource 
Dei'elopment').

e) Support to Model RPS 
This programme is to 

support Model RPSs and 
RPSs with Group Processing

agro'
technolog)', group activities, 
group management etc.. 
Under this programme 
financial assistance is 
provided for purchase of 
computers and necessary 
peripherals, software and 
furniture. It also provides for 
training RPS personnel in 
the use of computer.

The assistance is 
proposed to be extended to 
92 RPSs.

f) Educational campaign 
programmes and farmers’ 
meetings

Dissemination of 
inforn\ation regarding the 
latest trends in the industry 
is vital for the sustainability' 
of the smallholdings, 
especially during this era of 
globalized economy. The 
Rubber Board in association 
with RPSs is arranging 
massive campaigns, 
seminars, group meetings, 
exhibitions etc. for this 
purpose. Through these 
interactions the Board also 
gets feedback information 
directly from the growers.

The expenditure
proposed for these activities 
is Rs.iOO lakhs,

g) Consultancy
Consultancy studies by 

reputed national/
international agencies are 
proposed to be carried out in 
order to assess the impact of 
various schemes , scientific



need assessment etc.. Certain
field sun'eys regarding trend 
in rubber'production and 
productivity, replantable 
plantations etc. are also 
proposed to be carried out.

A  pro\'ision o f Rs.25 
lakhs is made for this item 
during the X plan period.

5. Extra incom e 
genera tion  from  rubber 
p lan ta tion s-A p icu ltu re

Rubber plantations are 
good sources o f honey and 
bee keeping in rubber estates 
w ill add to the financial 
viability o f the plantations. 
In fact this pc>tential of rubber 
plantations is onlv sparingly 
utilized now. A  coniponent 
for promoting extra income 
generation  from  rubber 
p lantations through bee 
keep ing  is being 
implemented.

The proposal is to 
proN'ide financial support to 
5000 growers at the rate of 
Rs.2000 per g row er  for 
establishing bee keeping 
units in rubber 
planta tions.The assistance is 
envisaged to be g iven  to 
growers who undertake the

venture on a group basis 
through RPSs or SHGs 
approved by Rubber Board. 
One bee keeping \mit, as per 
the programme, is comprised 
of 4 beehives with colonies 
and a set o f  essential 
accessories like honey 
extractor, smoker etc.. The 
sponsoring RPS/SHG w ill 
be purchasing the units in 
bulk and distributing them to 
intending members. The 
eligible financial assistance 
\vill be released to the RPS/ 
SHG after the units are 
established in the members' 
rubber holdings.

S C H E M E S  F O R  N O N -  
T R A D IT IO N A L  A R E A

1. R e p la n t in g  / n e w  
p lan tin g

During X plan period it is 
proposed to carry out new 
p lanting in 2500 ha. and 
replanting in 1000 ha. in the 
non-traditional area other 
than North Eastern region

For rep lanting, the 
component provides for a 
planting grant o f 1^.20000 
per ha. to growere having an 
area up to 5.00 ha. and 
Rs,16000 per ha. for those

Table 4. Assistance for RepUnting/New planting -  .NT Area.

Year Replanting -  
up to 5 ha. 

(Rs. Per ha.) :

Replanting - 5.01 to 20ha./ 
New  planting up to 5 ha. 

(Rs. Per ha.)

N ew  planting 
5.01 to 20ha. 
(Rs. Per ha )

5000 4000 3000

2 2500 2000 1500

3 2500 2000 1500

4- 2500 2000 1500

5 3000 2500 1800

6 4500 3500 2700

Tota] 20000 16000 12000

having an area between 5.01 
ha. and 20.00ha. For new 
planting the planting grant 
is Rs. 16000 per ha. to growers 
having an area up to S.OOha. 
and Rs.12000 per ha. for 
those having an area 
between 5.01 ha. and 
20.00ha.

The p lanting grant is 
given in 6 annual instalments 
as shown in table 4.

Apart from the above, all 
categories o f growers are 
eligible for reimbursement of 
cost of polybagged plants of 
advanced growth at the rate 
o f Rs.8.00 per plant limited 
to 500 plants per ha.

2. In te g ra te d  V i l la g e  
L e v e l  R u b b e r
D eve lo p m en t

During the X plan it is 
p roposed to have an 
integrated approach to 
rubber developm ent on a 
v illa g e  basis w herein  
it is proposed to 
have program m es for 
rev ita liza tion  o f sick 
plantations, tstablished after 
19 9 7 , rep lanting o f poor 
plantations, implementation 
o f pnxluctivity enhancement 
measures for mature 
plantations and creating 
processing and marketing 
facilities on a group basis. 
The various programmes of 
the com ponent are given 
below.

a) Revita lization  o f sick 
rubber plantations.

The program m e in to 
provide assistance to small 
growers to revitalize sick 
plantations for bringing tlK'se



into normal standards of 
grow th nnd stand per 
hectare. Plantations with a 
stand of less than400/ha.but 
above 250/ha. w ill be 
considered for grant of 
assistance under this 
programme. The financial 
assistance w ill beRs.10000 
per ha. given in 3 instalments 
over a period of 3 years 
starting from the first year at 
the rate of R.s.7000, Rs.2000 
and Rs.lOOO respectively.

b) R estock ing o f poor 
rubber plantations.

The programme is 
intended to provide 
assistance to small growers 
for restocking their poor 
plantations wherein the 
stand per hectare is far below 
the stand of 250/ha. 
Assistance in the form of 
grant will be at the rate of 
RS.2CKX10 per ha„ limited toa 
maximum area of 2.00 ha. It 
w ill be given in 3 annual 
instalments. The instalments 
w'lU be at the rate of Rs.lOOOO, 
Rs.6000 and Rs.4000 
respectively for first, seamd 
and third year.

c) Productivity 
Enhancement
Taking into coiAi îderation 

the socio economic 
imptirtano? and also the neeii 
for producing NR. the t.mall 
holding sector needs to be 
suppi^rted with programmes 
ensuring higher returns to 
the farmer, which in turn will 
ensure sustainabilit>’. There 
is scope for increase in 
productivitNwhich requires 
transfer of'technology and 
use o f inputs at the

Appropriate time Rain 
guardmg materials, pUnt
proleetionchemicals^rndfa-:.*::*.?"
handling charge to RPSj/ 
compames as in the 
tradihonal area,

d) Financial assistance for 
smoke house

Small growers owning 
rubber plantations not
exceeding 5.00ha, are eligible
to receive financial assistance 
for construction of smoke 
house , provided that the 
plantation comprises mature 
rubber trees or rubber trees 
that would, in the opinion of 
Rubber Board, attain 
maturity within one year 
from the date of application 
for assistance. The
construction of smoke house 
should be undertaken as per 
the design and specification 
laid down by the Board 
during the plan period.

The financial assistance 
from the Board is Rs.7500 or 
50% of the cost of 
construction whichever is 
less. Smoke houses of larger 
capacities constructed by 
growers at higher cost also 
will be eligible for assistance 
limited to a maximum of 
Rs.7500 per smoke house. 
Financial assistance will be 
extended also for other 
models of smoke houses/ 
driers approved by Rubber 
Board.

3. Irrigation
T h e  aimponent provides 

capital assistance for

promoting irrigation in the 
immature rubber plantations 
in non-tradilional rubber 
growing areas. Rubber 
growers having immature 
rubber areas planted under 
the Rubber Plantation 
Development scheme only 
will be eligible to receive this 
assistance. Rate of assistance 
will be Rs.SOOO per hectare 
or 50% of the actual cost 
whichever is less subject to a 
ceiling of Rs,50000 per 
grower. All categories of 
growers including large 
growers are eligible.

4. Boundary protection 
The component is for 

granting assistance to small 
and marginal growers for 
boundary protection of their 
plantations. Immature 
rubber plantations raised 
under the RPD scheme only 
v.ill be eligible for assistant.

The following types of 
boundar)’ protecHon will be 
eligible for assistance under 
the component.
a) Five strand barbed wire 

fence supported on 
reinforced cement 
concrete poles

b) Fi\'e strand barbed wire 
fence suppi r̂ted on jungle 
hard w i»d  post

c) l.?metre wall stone hedge
d) Bamboo fencing, 

provided the fencing is 
strong enough to protect 
the plantation from 
possible loss due to 
grazing of cattle and other 
animals.

e) Trenches! 1.5metrewide 
at top, 1.3 metre deep and
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Table S. Financial assistance for fencing -  N T  Aren. “

Classification o f 

hoidings

Rubl?er holdings up to l.ha~

Rubber holdings alxjve 
and up to2 ha_________

Rubber holdings above 2 ha 
and up to 5ha

For community plantings o f 
smallholdings

For SC/ST growers 
Item a, b and

Assistance offered ( Rs. per hcctare)*

Item d
For others
Item a,b,c and c

Rs.lOOO per 100 running metre length o f protection 
structiire

• In the case o f providing trenches and bunds as stipulated \ îde item 
limited to 50% o f the assistance shown in the table

the r.ite o f assistance will be

w ith  su itab ly slop ing 
sides) with dug out soil 
formed into firm  bund 
inside the plot 

The financial assistance 
w ill be g iven  as cash 
reim bursem ent o f the 
expenses incurred by the 
g row ers and w ill  be 
lim ited  as shown in 
table 5,

SCHEMES FOR THE 
NORTH EASTERN 

REGION
Rubber development in 

an organized manner started 
in the North East in 1967 
when Rubber Board opened 
a Field Office in Tripura. This 
o ffice  was upgraded to a 
Regional Office in 1979 and 
in the same year a Regional 
Research Station also was 
established in Tripura for 
undertaking location specific 
research. Though
sm allholder developm ent 
programmes were initiated 
during late 1970s, significant 
progress was achieved 
during the VII five year plan 
when Government of India 
sanctioned a scheme for the 
accelerated development of 
rubber plantations In North

East.

As the land available for 
expansion o f area in the 
traditional rubber grow’ ing 
region is limited, to ensure 
production o f rubber to meet 
the dom estic demand, 
deve lopm en t o f rubber 
p lantations in the non- 
traditional areas had to be 
taken up. North  Eastern 
region is the most potential 
o f the N T  areas for rubber 
plantations because o f the 
agro-climatic factors and 
socio econom ic and 
ecological considerations. 
An assessment made by the 
Rubber Board indicates that 
rubber plantations can be 
raised in about 450,000 
hectares in the North East

Taking into accoimt the 
socio economic impact and 
also the need for producing 
more NR  in the country, the 
sector needs to be supported 
with programmes ensuring 
better returns to the grower 
which in turn will guarantee 
a higher economic stability 
and sustainability.

The scheme for Rubber 
Plantation D evelopm ent 
appro\'ed for the NE region

during X plan aims at 
ach ieving  a faster and 
sustainable rubber 
development in the region. 
The scheme has five 
components namely Rubber 
Plantation Developm ent, 
Research, Processing, 
Q uality upgradation and 
Product D iversification, 
l^arket Developm ent and 
Hum an Resource
Developm ent. A  brief 
description  o f the 
components is given below.

Rubber plantation 
development

Th is is the major 
component in the scheme 
implemented by the Board 
in North East. The scheme 
is aimed at prom otion ol' 
rubber p lan tin g  in a 
scientific manner, adopting 
the recommended package 
o f practices.

A. New  planting/ 
replanting

The area proposed for 
new plai^ting in NE region 
during the X plan period 
10,000heclares; o f this 6,'̂ 75 
ha. is for Group planting



and 750 ha. for Block 
Planting. Area proposed 
for replanting is 150 ha,, 
mostly in Tripura.

A n  amount o f Rs. 
20,000/- per hectare is paid 
in 6 annual instalments for 
holdings up to 5ha. and Rs. 
16,000/' per ha in 6 
annual instalments for 
holdings above 5 ha. and 
up to 20 ha. Cost of planting 
m ateria ls o f advance 
growth w ill be reimbursed 
@Rs.8/- per plant, subject 
to a maximum of Rs. 4,000 /
- per ha. An interest 
subsidy o f 3% on loans 
ava iled  from  banks 
participating in the scheme 
as per the norms fixed by 
NABARD, w ill be allowed 
to grow ers who do not 
ava il p lanting and 
replanting grants. It will be 
lim ited  to 50% of the 
subsidy payable to small 
gro\%'ers.

B. Integrated Village 
Level Rubber 
Development.
An integrated approach 

to rubber based 
development on a village 
basis is adopted in the 
N orth  Eastern Region 
during X Plan period It is 
estim ated  that about 
200t)ha. wou ld  require 
add ition a l support for 
b r in g in g  into normal 
standards of growth and 
stand per hectare. Apart 
from this, an area of about 
1000 hectare has to be 
completely restocked since 
the present stand per 
hectare is far below the

v o l . «
^«epted norms. Il is also 
proposed 10 identify
potential areas for 
expansion, adopting block 
p anlationas well as group 
plantation approach.

Block Planting 

, The Board has been 
implementing special 
programmes for economic 
rehabilitation of the tribal 
people in the NE Region . 
The Board in collaboration 
with the Tribal Welfare 
Department of the 
Government of Tripura is 
implementing the Block 
Planting project in which 
large blocks of tribal are 
as are planted with 
rubber initially engaging 
beneficiaries as wage 
earners. The plantations 
on attaining maturity will 
be parcelled oul and 
handed over to the 
beneficiaries and they will 
be collectively helped to 
produce and market the 
rubber from their 
individual holdings. The 
programme is proved to be 
highly successful and 
popular for socio-economic 
upliftment of tribal families 
in NE Region. It is 
proposed to plant 750 
hectares under block 
planting in NE Region 
during the X Plan period.

Group p lanting

As the involvement of the 
Board^i the Block Plantation 
is much intense, the scheme 
could be provided only to a 
limited number of farmers. 
The Board, therefore, shifted 
its focus from individual

farmers to groups. The group 
approach with greater 
involvemwitof community in 
the various areas adopted 
has achieved great 
success.The financial 
assistance provided is almost 
similar to that provided 
under the Rubber Plantation 
Development to individual 
growers.The concept will 
help to set up group 
processing centres and 
marketing channels, thus 
helping the growers not only 
to get tetter prices but also to 
erasure quality.

The financial assistance 
extended under the 
component are the 
following.
(1) Revitalization of sick 

rubber plantations;
The component is 
intended to provide 
assistance to small 
growers in NE Region 
to revitalize their sick 
plantations, having a 
stand of plants bet^veen 
250 to 400 per hectare, 
for bringing these into 
normal standard of 
growth and stand per 
hectare. Assistance is in 
the form of grant @ 
Rs.10,000/- per hectare 
in three annual 
instalments @ Rs.7,000/
- , Rs. 2,000/- and Rs.
1,000/- per hectare 
limited to a maximum of
2 hectare of rubber area 
owned by the applicant.

(2 ) R e s to c k in g  o f  p o o r  
ru bber p lan tations:

The component is 
intended to provide 
assistance to small



growers for restocking 
their poor plantations 
having a stand o f plants 
below 250 per hectare. 
Assistance is in the form 
o f grant @ Rs.14,000/- 
per hectare in three 
annual instalments @ 
Rs.8,000/-, Rs. 3,500/- 
and Rs.2,500/- per 
hectare.

(3) Block Planting:

The p ro ject w il l  be 
im p lem en ted  in 
collaboration w ith  the 
state govern m en t. In 
Tripura, 50% o f the cost 
for the development of 
plantations w ill be met 
by state go\'emment. The 
Board w ill contribute 
40% and beneficiaries' 
share w il l  be 10%.In 
other states, where state 
g o v e r n m e n t s '  
con tribu tion  is not 
available at present, the 
p ro jec t w ou ld  be 
im p lem en ted  on a 
selective basis confining 
Board's involvement to 
a maximum o f 50%.

(4) Additional assistance to 
B en efic ia ries  under 
Group Planting;

The com ponen t is 
a im ed  at p ro v id in g  
additional assistance to 
a ll ca tegories  under 
Group Planting in NE 
Region during X Plan 
p eriod . The scale o f 
additional assistance for 
SC/ST beneficiaries is 
Rs.20,000/- per hectare 
and Rs.15,000/- per 
h ectare fo r  genera l 
category under group

p lan tin g  schem e, 
o ve r  and ab ove  the 
subsidy under Rubber 
P l a n t a t i o n  
Development Scheme.

(5 )Supp ly  o f fertilize rs  
and rain gu ard in g  
materials at subsidized 
rates to small grow'ers 
through RPSs;

The ob jec tive  o f  the 
com pon en t is to 
provide critical inputs 
which are not generally 
available in the North- 
East to small growers 
th rough  the g rou ps 
(RPSs) established on a 
village basis to enhance 
the productivity level 
o f  the rubber sm all 
h o ld in g  sector. The 
component envisages 
su pp ly  o f fe r t iliz e rs  
and ra in gu ard in g  
m ateria ls  at 50% 
concessiona l rate to 
gen era l ca tego ry  
g row ers  and 75% 
concessional rate to 
SC/ST growers.

C  Demonstration o f Agro­
management practices.

Rubber b e in g  a
relatively new crop in the 
N o rth  Eastern R eg ion , 
strong extension support 
is required to make the 
farm ers adopt scientific 
a g r o - m a n a g e m e n t  
practices in  their 
p lantations. The main 
com ponents now under 
implementation are the 
following.

(l )S e t t in g  up o f

dem onstration plots in 
farmers' fields for soil and
n ioisture conservation 
methods (SMC): Under 
the com ponen t 2000 
dem onstra tion  plots 
w ou ld  be set up in NE 
Region during 10"' Plan 
p e r io d  under the 
assistance
dem onstration o f Agro- 
Management Practices.

(2) S ettin g  up of 
dem onstration plots in 
fa rm ers ' fie ld s  for 
con tro lled  upward 
tappmg. (CUT): Under the 
com pon en t, 1000 
demonstration plots will 
be set up in NE Region 
u nder ' A ssistancefor 
demonstration o f Agro- 
M anagem ent Practices 
during lO*̂  Plan period.

D. Educational campaign 
programmes and 
farmers' meetings.
The Board is also 

conducting meetings to keep 
the Farming com m unity 
in form ed about the late.st 
trends in the industry 
especially during this era of 
g lo b a l com petition . The 
com ponen ts now  under 
implementation in NE Region 
for the benefit ot Women Self 
H elp  Groups attached to 
Rubber Producers' Societies/ 
Rubber G row ers ' Societies 
are T ra in ing  on Tapping, 
Crop Processing, Apiculture, 
H ea lth  and H yg ien e  
Programme and ['.cononm- 
Activity. Technical support 
and expenditure within the



schedule w ill be provided 
by the Board.

E. Irrigation.

Individual small rubber
g r o w e r s  w h o  have
e s ta b lis h e d  ir r ig a tio n  
s y s tem  in th e ir  rubber 
ho ld ings fo r In igating the 
y o u n g  p la n ts  w i l l  be 
e l i g ib le  fo r  a fin an c ia l 
assistance o f  Rs.5,000/-per 
h e c ta r e  l im ite d  to a 
m ax im u m  o f  Rs.50,000/- 
per grow er.

F. Fencing.

Individual small rubber 
g row ers  who provide 
fencing for protecting the 
young plantations during 
the year o f planting only 
w ill be eligible for financial 
assistance as shown in 
table 6.

G. Quality planting
material generation.
The Rubber Board is 

maintaining its own rubber 
nurseries in different parts 
o f the NE Region. These 
nurseries scientifically 
p roduce good  quality 
p lan tin g  materials, to

^ M b e r b o a r d b u u

ensure quality control and
fr f. 'J'^scrupulous
trading practices adopted 
by the p riva te  nursery 
owners. ^

H. Research

Research activities in 
he NE region focus on 

location specific  issues
Regional Research Stations
were established for 
research on agro­
management practices and 
crop improvement aspects 
of rubber. Trials on rubber 
ba.sed farming system with 
rubber as the major 
component are also laid in 
the various Regional 
Research Stations. 
Facilities are also 
established for providing 
fertilizer recommendation 
to the growers.

III. Processing, Quality 
upgradation and 
Product
Diversification.

Scientific post harvest 
processing of latex into 
marketable forms of rubber 
is currently one of the 
thrust areas of the Board's

activities in the North-East. 
Encouragement is given 
more for setting up 
c o m m u n i t y / g r o u p  
processing facilities than 
individual processing 
unite. Effluent treatment in 
processing plants is given 
adequate emphasis and 
financial assistance is 
given to set up biogas 
plants attached to 
processing units. The 
estimated expenditure for 
setting up group processing 
facilities in one RPS will be 
Rs, 10 lakhs. Of this, 10°o 
of the expenditure will be 
met by the beneficiary 
growers by way of land? 
labour. Another 40% of the 
expenditure will be met bv 
the concerned State 
Governments from their 
funds for tribal/social 
welfare programmes. So 
the Board's share of 
expenditure will be limited 
to 50% of the cost ie, Rs, 5 
lakhs per RPS. This 
includes assistance for 
construction of smoke 
houses, biogas plants, 
training facilities,
electrification and water

Table 6. Financial a.*sistaiu:e for /endng -  NE Region.

CatCf?orv of ______

Up to 1 hwtare

1 to 2 hectares

2 til hectares

■H-dle i>t assistanc«? for SC/ST
(Rs • '

Barbed win 
fencing

Bamboo
fencing

Scale o f assistance for general 
category (Rs/ha}

Barbed wire

1500

1000

Bamboo
fencing

1500

’If the frm-ing is done
lUdUU _I-------------------- ------------



connection , purchase o f 
processing equipments etc.

In d iv id u a ls  are also 
/inanciaJly supported For 
purchase o f rubber sheeting 
ro lle rs , construction  o f 
smoke house and setting up 
oi biogas plants attached to 
their rubber p rocessing  
sheds, in a h'mited way as 
noted below.
(1) Rubber Sheeting 

R o ller

Individual small rubber 
g ro w ers  w ho  have 
purchased and installed 
hand operated rubber 
sheeting rollers in their 
own land for im proving 
the qu a lity  o f  R ibbed 
Smoked Sheets w ill be 
considered for financial 
assistance at a rate o f 
25% o f the cost o f the 
ro lle r  l im ited  to a 
maximum o f Rs. 5.000/- 
per set. The Board w ill 
also  su p p ly  hand 
operated rubber sheeting 
rollers, free o f cost to 
NGOs/RPSs/RGSs for 
the benefit o f poor small 
growers in ME region, on 
need basis, subject to 
v ia b le  p roposa ls  and 
approval thereof by the 
Board.

(2) Smoke house:

Indi\'idual small rubber 
g row ers  w h o  have  
constructed  sm oke 
houses in their own land 
for improving the quality' 
o f  R ibbed  Sm oked 
Sheets produced by them 
w ill be considered for 
financial assistance at a 
rate o f 50% o f the cost of

construction limited to 
a m axim um  o f 
Rs.10,000/- per smoke 
house.

(3) Biogas plants:

In d iv id u a l sm all 
rubber g row ers  w ho 
have constructed  
B iogas plants o f 
su itable s ize  in their 
own land fo r treating 
the effluent generated 
in their p rocess in g  
centres and con tro l 
e n v i r o n m e n t a l  
p rob lem s, w ill  be 
considered for financial 
assistance at a rate of 
50% o f  the cost o f 
construction limited to 
a m axim um  o f 
Rs.5,000/- per unit

IV . M arket 
Development

To p rovide marketing 
support to growers in the 
N E  reg ion , purchase 
depots were opened in the 
region. These outlets not 
only purchase sheet rubber 
p rodu ced  by the sm all 
growers but also arrange 
distribution o f agro-inputs. 
E xport o f N R  to 
neighbouring countries is 
also promoted under this 
component.

V . Human Resource 
Development

To facilita te skill 
development for tapping as 
w e ll as other aspects 
o f rubber cu ltivation , 
infrastructure has already 
been developed including 
Tappers' Training Schools 
and Regional Tra in ing

Centre with facilities foron- 
campus train ing on all 
aspects of rubber cultivation 
processing and product 
d evelopm en t for aU 
categories namely growers 
managers, entrepreneurs 
etc.In addition to this, the 
Board has established a 
Rubber Research and 
Training Centre in Assam. 
There is also provision for 
intensive Short Duration 
Tappers'Trainij\g in selecteti 
plantations.

As part o f an orientation 
programme, a shidv tour of 
g row ers !'Sastrad 'a rsan ') 
from the NE Region to the 
traditional belt is also being 
arranged  at Board's 
expenses, in order to give 
first hand knowledge about 
rubber plantation industry.

The Rubber Board 
is im p lem en tin g  the 
p rogram m es w ith  its 
operational capability and 
infrastructure in toto with 
the invoK ’ement o f rubber 
gnnvers and there has been 
rem arkab le  increase in 
the area n e w / replanted 
w ith  rubber , Successful 
im p lem en ta tion  ot the 
p ro jects  has attracted 
app rec ia tion  and good  
comments not onl\ from the 
groups who have benetitted 
frt)m them, but also from 
ou ts id e  agencies and 
experts. Considering the 
performance o f the Rubber 
Board in (he past, it is 
expected that the targets of 
the varit>us schemes would 
be achieved during the X 
plan period also
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A bstract

Contributions of the Rubber 
Research Institute of India 
(RR Il) towards the biblio­
graphic control of published 
literature through bibliogra­
phy on natural rubber (NR) 
from India and abroad are as­
sessed and documented. The 
institute has compiled 10 
bibliograpliies of which three 
are systematic listing of pub­
lications of the RRII and the 
Rubber Board published 
since 1455. This list also in­
cludes fi\ e annotated bibli­
ographies with abstracts of 
specific subjects including 
rubberised bitun\on, rubber 
seed, exploitation technol- 
o g ) , lapping panel dr\Tiess 
and rubber based farming 
systems, Ihe institute also 
compiled an anmitated bib- 
liograph) on its own publi­
cations on soils and agro­
nomic studies and an enu- 
merative bibliography of in­
ternational research contri­
butions on Corvnespora loaf 
disease.

Keywords: RRll; Infomw- 
tion dissemination; Bibliog­
raphies; Bibliographic

control; Natural Rubber 
Research.

Introduction

Access to information is 
key in the present day soci­
ety for its smooth functioning 
and growth. New informa­
tion generated at an exponen­
tial rate in each distcipHne 
through systematic R&D 
calls for proper documenta­
tion so that much time of the 
researcher can be sa\-ed and 
duplication avoided. This is 
true in the case of natural 
rubber (NR) also where re- 
n-iarkable progress h£̂  taken 
place in the recent past in the 
production, prtxx>ssing and 
industrial as well as engi­
neering applications. On par 
with the developments in 
R&D activities, the informa­
tion on NR is alsti increasing 
and it is available in a vari- 
et\- of sources including pe- 
rit'dicals, presentations in 
scientific forum, disserta­
tions, patents, books and 
monographs. Systematic list­
ing of d<XTiments facilitates 
easy access to the right infor­
mation to growers, research­
ers, information scientists 
and other clientele of NR in­
formation by providing bib­
liographic control of pub­

lished iiteratuje.
The Rubber Research In­

stitute of India (RRfl), since 
its inception in 1955 as the 
Research Department of the 
Rubber Board, has contrib­
uted substantially tov.-ards 
the generation of NR infor­
mation and also for the bib­
liographic control of pub­
lished literature. In addition 
to providing the traditional 
library serv ices and other 
bibliographic and informa­
tion dissemination tools, the 
institute compiled a series of 
bibliographies not only of its 
own publications but also of 
outside publications related 
to specific disciplines of NR 
research. This paper ap­
prises the contributions of 
RRIl towards bibliographic 
control of published litera­
ture on NR from India and 
abroad.

The RRII has compiled 10 
bibliographies which are 
classified mainly into two 
broad categories, namely 
enumerative and annotated 
subject bibliographies (Fig. 
1). The first group comprises 
of three enumerative bibliog­
raphies on NR literature pub­
lished bv officers and scien­
tists of Rubber Board and 
RRII. The bibliography of



c o n n e c t io n , p u rch a s e  o f  
p riK ess in g  equ ipm en ls  etc.

In d iv id u c i ls  a r e  a ls o  
fin a n c ia lly  su p p o r ted  fo r  
purchase o f  rubber s lieeting 
r o l le r s ,  c o n s t ru c t io n  o f  
sm oke house and setting  up 
o f  b iogas  p lants attached  to 
th e ir  ru b b e r  p r o c e s s in g  
sheds, in  a lim ited  w a v  as 
n o ted  b e low .

(1) Rubber Sheeting 
Ro ller

Individual small rubber 
g row ers  w h o  have 
purchased and installed 
hand operated rubber 
sheeting rollers in their 
own land for im proving 
the qu a lity  o f  R ibbed 
Smoked Sheets w ill be 
considered for financial 
assistance at a rate o f 
25% o f the cost o f the 
ro lle r  lim ited  to a 
maximum o f Rs. 5,000/- 
per set. The Board w ill 
a lso  su p p ly  hand 
operated rubber sheeting 
rollers, free o f cost to 
NGOs/RPSs/RGSs for 
the benefit o f poor small 
growers in NE region, on 
need basis, subject to 
v iab le  p roposa ls  and 
approval thereof by the 
Board.

(2) Smoke house:

Individual small rubber 
g row ers  w h o  have 
constructed  sm oke 
houses in their own land 
for improving the quality' 
o f  R ibbed Sm oked 
Sheets prod uced by them 
w ill be considered for 
financial assistance at a 
rate o f 50% o f the cost o f

construction limited to 
a m axim um  o f 
Rs.10,000/- per smoke 
house.

(3) Btogas plants:

In d iv id u a l sm all 
rubber g row ers  w ho 
have  constructed 
B iogas p lan ts o f 
su itable s ize  in their 
own land for treating 
the effluent generated 
in their p rocess ing  
centres and con tro l 
e n v i r o n m e n t a l  
p rob lem s, w ill  be 
considered for financial 
assistance at a rate of 
50% o f  the cost o f 
construction limited to 
a m axim um  o f 
Rs.5,000/- per unit

IV. Market 
Development

To p rovide marketing 
support to growers in the 
NE  reg ion , purchase 
depots were opened in the 
region. These outlets not 
only purchase sheet rubber 
p rodu ced  by the sm all 
growers but also arrange 
distribution o f agro-inputs. 
Export o f N R  to 
neighbouring countries is 
also promoted under this 
component.

V. Human Resource 
Development

T o  facilita te skill 
development for tapping as 
w ell as other aspects 
o f rubber cu ltivation , 
infrastructure has already 
boon developed including 
Tappers' Training Schools 
and Regional Tra in ing

Centre with faciliHes foron- 
campus train ing on ali 
aspects o f rubber cultivation 
processing and product 
d evelopm en t for all 
categories namely growers 
managers, entrepreneurs 
etc.ln addition to this, the 
Board has established a 
Rubber Research and 
Training Centre in Assam. 
There is also provision for 
intensive Short Duration 
TappersTraining in selected 
plantations.

As part of an orientation 
programme, a study tour of 
grow ers ('S as trad arsan ')
from the NE Region to the 
traditional belt is also being 
a rranged  at Board's 
expenses, in order to give 
first hand knowledge about 
rubber plantation industry.

The Rubber Board 
is im p lem en tin g  the 
p rogram m es w ith  its 
operational capability and 
infrastructure in toto with 
the involvement o f rubber 
growers and there has been 
rem arkab le increase in 
the area n ew /rep lan ted  
w ith  rubber . Successful 
im p lem en ta tion  o f the 
p ro jects  has attracted 
app rec ia tion  and good 
c<?mments not onh’ from the 
groups who have ix'nefitted 
from them, but also from 
ou ts id e  agencies and 
experts. Considering the 
performance o f the Rubber 
Board in the past, it is 
expected that the targets of 
the various schemes would 
be achieved during the X 
plan period als(.>.
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Abstract

Contributions of the Rubber 
Research Institute of India 
(RRII) towards the biblio­
graphic control of published 
literature through bibliogra­
phy on natural rubber (NR) 
from India and abroad are as­
sessed and dcKTumented. The 
institute has compiled 10 
bibliographies of which three 
are systematic listing of pub­
lications of the RRII and the 
Rubber Board published 
since 145B. This list also in- 
eludes five annotalt^d bibli­
ographies with abstracts of 
specific subjects including 
rubberi/tH.1 bitumen, rxibber 
swd, exploitation technol­
ogy, tapping panel dr\'ness 
and rubber based farming 
systems. The institute also 
t'ompilt'd an annotated bib­
liography on ib̂  own publi­
cations on soils and agro 
nomic studios and an enu- 
merative bibliographv of in* 
temationai research contri­
butions CorvnespiTa leaf 
disoasi'.

Keywords: RRII; Informa- 
tiim dihsemination; Bibliog­
raphies; Bibliographic

control; Natural Rubber 
Research,

Introduction
Access to information is 

key in the present dav soci­
ety for its smooth functioning 
and growth. New informa­
tion generated at an exponen­
tial rate in each discipline 
through systematic R&D 
calls for proper documenta­
tion so that much time of the 
researcher can be sa\’ed and 
duplication avoided. This is 
true in the case of natural 
rubber (NR) also where re­
markable progress has taken 
place in the recent past in the 
production, proo?ssing and 
industrial as well as engi­
neering applications. On par 
with the developments in 
R&D activities, the informa­
tion on NR is also increasing 
and it is available in a vari­
ety' of sources including pe­
riodicals, presentations in 
scientific forum, disserta­
tions, patents, books and 
n\onographs. Systematic list­
ing of documente facilitates 
easy access to the rightinfor- 
marion to growers, research­
ers, information scientists 
and other clientele of NR in­
formation by pro\'iding bib­
liographic control of pub­

lished literature.
The Rubber Research In­

stitute of India (RRII), since 
its inception in 1955 as the 
Research Department of the 
Rubber Board, has contrib­
uted substantially towards 
the generation of NR infor­
mation and also for the bib­
liographic control of pub­
lished literature. In addition 
to providing the traditional 
librarx' services and other 
bibliographic and informa­
tion dissemination tools, the 
institute compiled a series of 
bibliographies not only of its 
own publications but also of 
outside publications related 
to specific disciplines of NR 
research. This paper ap­
prises the contributions of 
RRII towards bibliographic 
control of published litera­
ture on NR from India and 
abroad.

The RRII has compiled 10 
bibliographies which are 
classified mainly into two 
broad categories, namely 
enumerative and annotated 
subject bibliographies (Fig. 
1), The first group comprises 
of three enumerativebibiiog- 
raphies cm NR li terature pub­
lished by officers and scien­
tists of Rubber Board and 
RRII, The bibliography of



Cori/jicspora leaf disease of 
Hciva is also grouped under 
this categor)'. Tlic five anno­
tated bibliographies with 
systematic listing of biblio­
graphic details of publica­
tions with abstracts on spe­
cific disciplines published all 
over the world are included 
in the second group. The an­
notated bibliography of RRll 
publications on agronomic 
and soil studies is also in­
cluded here. The NR litera­
ture cox'ered in these bibliog­
raphies includes books, con­
ference papers, monographs, 
theses and other publica- 
tioD5 of rele\'ance, brides re­
search articles in periodicals,

ENUMERATIVE
BIBLIOGRAPHIES

The RRII publLshed the 
first bibliography in 1983 
with the objechve of better 
exposure and utilization of 
the scientific contribution of 
Rubber Board and tlie RRU 
in its full depth and breadth 
before the national and inter­
national scientific commu­
nity (Nair, 1983). This vol­
ume provides full biblio­
graphic details of 490 se­
lected scientific and techni­
cal contributions of RRJI and 
Rubber Board since 1955 tUl 
August 1983, The bibliogra­
phy lias four sections with its 
main classified part listing 
all contributions alphabeti­
cally by Hie names of the first 
author under major subjects. 
The second part is the list of 
all publicatiorLS by each au­
thor with the listing of au­
thors alphabetically. The

third part provides particu­
lars such as qualification, 
designation and period of 
ser\'ice of the authors. Abbre- 
\'iations and a short index of 
major subject group consti­
tute the final section.

The 1994 compilation 
(Jose and Korah, 1994) con­
sists of four sections and cov­
ers bibliographic details of 
publications by scientists 
and officials of RRII and the 
Rubber Board published  
during 1984-94. In the biblio­
graphic section, papers are 
arranged alphabetically un­
der the surnames of each au­
thor. The keywords index 
comprises of relevant key 
words selected from the titles 
and the theme of the paper. 
Author index includes 
names of authors arranged 
alphabetically witli their en­
try number suffixed. In the 
last section, the full names 
and addresses of authore are 
included.

The book by Korah and 
Jose (2CX)5) is a comprehen­
sive list of 2368 scientific and 
technical contributions from 
the RRII/Rubber Board pub­
lished from 1955 to 
2005.This volume with its 
format and style similar to 
that of the previous volumes 
incorporates the publica­
tions already covered in the 
earlier two volumes and also 
consists of four sections. In 
the bibliographic part, the 
papers are arranged alpha­
betically under authors' 
namc^. S^tion two is the key 
word index comprising of all 
relevant key words selected

from the title and content of 
papers. The author index 
and affiliation and address 
of authors are given in sec­
tions three and four respec­
tively.

The bibliography com­
piled by Jose and Latha
(2006) lists 166 references on 
leaf diseases of rubber 
caused by Corynesporn 
cassicola published during 
1917-2005. Indonesia with 
39 citations leads the list in 
terms of maximum number 
of papers, followed by Sri 
Lanka (32), India (30), Malay­
sia, Thailand (25 each), 
France (7), Nigeria, Brazil (6), 
China (2), Bangladesh and 
Ivory coast (1 each). The 
country of publication of six 
citations is not known.

ANNOTATED
SUBJECT

BIBLIOGRAPHIES
The RRII is verv active in 

compiling annotated bibli­
ographies of contextual and 
thematic relevance. Anno­
tated bibliographies include 
a brief de.scriptive paragraph 
and/t>r an evaluative sum- 
mar\ (̂ t the papers in addi­
tion to citations of books, ar­
ticles and other diKuments. 
The RRII has compiled 
six subject bibliographies 
(Fig. 1) t>ne of which 
(Karthikakyttyamma and 
Sathisha, 2(X)4) lists publica- 
lions of RRII soils and a>̂ - 
ronomic stud it*s I'f Urmi.

RUBBERIZED 
B IT U M tN  

This bibliography {Latha



tions on nibberi^ed bitumen S ln W

S = £ = S
abstract and key words. The 
key word index alphabeti­
cally lists all the key words 
fron:\ the articles with the re­
spective entry numbers in 
the bibliography section.

sectioiis- In the bibliography 
section entries are arranged 
alphabetically by the title fol­
lowed by the authors, cita­
tion and abstract The key­
words index lists the relevant 
keywords alphabetically 
suffixed with the respecti%’e 
entry numbers in the bibliog­
raphy section.

R U B B E R  S E E D  

This compilation on rub­
ber seed (Sujatha et al., 2003) 
covers literature on various 
aspects of rubber seed includ­
ing collection, rubber seed 
oil, rubber seed cake and 
commercial as well as indus-

1990-2003. The bibliography 
has three sections, bibliogra­
phy, key word and author 
index.

E X P IO IT A T IO N  TECH ­
N O LO G Y  

The bibliography on ex­
ploitation technology (Latha 
and Jose, 2003) contains 200 
records on various aspecte of 
exploitation technolog)’ and 
related areas including tap­
ping systems, stimulation, 
rainguarding, labour pro­
ductivity and tapping panel 
dryness published during

T A P P IN G  PANEL 

DRYNESS 

The annotated bibliogra­
phy onTPD (Latha and Jose,
2005) provides details of TPD 
or brown bast research in In­
dia and abroad since 1917. 
The compilation consists of 
three sections. In the first sec­
tion, the references are ar­
ranged in the chronological 
order under the surname of 
each author. The keyword 
index and author index are 
suffixed with their entry 
numbers.

RUBBER BASED 
F A R M IN G  SYSTEMS

fcnumeratiwe b*li09r#ph«ts

WDrtd-wid«
literature

I

Corynespcxa
Im (
200611661

1983(490)

I_____

1984 1̂ 64)

RubtieibMed

Xapp<ngpj^
2Q̂ (2?3>

}005 <2368)

Rubber sRd 
i 2003(329) 

ftubbensed 
bitumen 
2002 (82)

F«j 1 Indian b.bliographi« on natural rubber
A subject-wise clasutKatton



Tlie compilaHon on rub­
ber based farming systems 
(Sujafha et al., 2006) lists 
bibliographic details of 256 
research articles published 
all over the world during 
1941 to 2005 on rubber based 
/arming and related aspects. 
Tliis bibliographic tool pro­
vides the international 
trends on different aspects of 
intercropping in various rub­
ber producing countries.

S O IL S  A N D  

A G R O N O M IC  

S T U D IE S  IN  H E V E A  

The compilation by 
Karthikakuttyamma and 
Sathisha (2004) is a collec­
tion of abstracts with full bib­
liographic details of RRII 
publications in the field of 
agronomy and soils co\'ering 
the period from 195A-2004. 
The details of 170 research 
publications in this compila- 
tlOT will provide a quick over­
view of the research work 
carried out in India in this 
field. The abstracts are ar­
ranged chronologically in 
two sections 'Soils and Nu­
trition' being the first and 
‘Agromanagement' the sec­
ond, under their title fol­
lowed by names of the 
author(s), abstract and full 
citation.

Conclusion
Deliberations on contri­

butions of RRll during the 
past 50 years w'ould be in­
complete without dtxnjment- 
ing its efforts tow'ards gen­
eration, processing and 
transfer of information on

NR. The RRll Library 
through its specialized tools 
and services, strive tor the 
vital bibliographic control 
essential for the proper dis­
semination of NR informa­
tion.

The systematic bibliogra­
phies so far published by the 
RRll facilitate bibliographic 
control of publications from 
RRll and Rubber Board 
whereas the subject bibliog­
raphies, in addition to the 
above, purvey information 
on specific subjects during 
specific periods. The NR bib­
liographies, as systematic 
listing of documents with full 
bibUographic details, assist 
researchers, information sci­
entists and other clientele as 
effective and potential bibliiv 
graphic tool for handling the 
existing sources of NR infor­
mation.
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SOLAR RADIATION AND ITS 
e ff e c ts  o n  HEATING

S h a m m i R a j

Rubber Research InsStute of India, Regional Research 
Station, Agartaia-799 006

E v e ry  o rg a n is m  a t the  su r­
face o f  e a rth  is im m e rse d  in  
an e n v iro n m e n t o f  ra d ia tio n  
c o m ;is tin g  o f  s h o rt-v /a v e  ra ­
d ia t io n  fro m  he a \'en ly  bodies 
a n d  lo n g - w a v e  r a d ia t io n  
fro m  n e a rb y  surfaces in c lu d ­
in g  e a r th . T h e  v a r ia t io n  o f 
lo ta ! ra d ia n t f lu x  fro m  one 
site  to  a n o th e r  o n  the  surface 
o f  th e  e a rth  is e n o rm o u s  and 
the d is tr ib u t io n  o f  p la n ts  and 
a n im a ls  r e s p o n d  to  th is  
v a r ia t io n .  T h e  u l t im a te  
source o f  a l l  the  en e rg y  fo r  
p h y s ic a l  a n d  b io lo g ic a l  
p rocessess c v c u r in g  on  the 
e a rth  is  r a d ia t io n  re ce i\'e d  
fro m  the  sun .

A t  the  a\'o rage  d is tance  o f 
the e a rth  f ro m  th e  sun , the 
m ean in te n s ity  o r s tre n g th  o f 
the  st^Iar beam  has been esti­
m ated  to b t 'a U u il2 .0 c a lo r i t^  
p e r m in u te  p e r squa re  ce n ti­
m eter. I t  is the  in te n s ity  o f  ra ­
d ia t io n  flv iv  re c e iv e d  on  a 
p la n e  s u rfa c e  h e ld  a t r ig h t  
angles to  th«‘  b t‘am  o f  tiie  sun 
v e r t ic a l ly  o v e rh e a d  in  the 
absence o f  th e  e a rth 's  a tm o ­
sphere . T h is  is  c a lle d  the  So- 
la rC o n s ta n t. H e a tin g  is co r­

resp o n d in g ly  w eaker fo r the 
s lan t rays o f the sun  over the 
earth 's  surface, b u t i t  covers 
a la rge r area. Hence so lar ra­
d ia tio n  depends u p o n  la t i­
tude  and the tim e o f  the year. 
T he 24 h r  to ta l am oun t o f so­
la r  en e rg y  depends on the 
le n g th  o f  the d a y  betw een 
sunrise  and sunset w h ich  is 
a fu n c tio n  o f  la titu d e  on ly. 
In co m in g  so la r ra d ia tio n  is 
m a ir\Iy  in  the fo rm  o f sh o rt­
w ave  ra d ia tion , about h a lf o f 
i t  w i t h in  th e  s p e c tru m  o f 
w a \ elengths tha t are v is ib le  
to the eve as lig h t (0.4 to 0.7p). 
A fte r  absorption o f the short­
w ave  ra d ia tion , the ou tgo ing  
ra d ia tio n  fro m  the surface o f  
th e  e a rth  is in  th e  lo n g e r 
w a \ e length (3 to  lOOp). The 
oxvgen, ozone, w ater vapour, 
c lo u d s  and carbon d io x id e  
present in  the atmosphere are 
m ost e ffective  in  absorb ing  
e n e rg y  in  th e  lo n g  w a ve - 
l e n g ^  o f the ou tgo ing terres- 
t r ia l  r a d ia t io n  ( r a d ia t io n  
e m ana ting  fro m  the earth). 
T h is  energy w a m w  the a ir  at 
th e  le v e ls  w h e re  i t  is ab ­
sorbed and the a ir  reradiates

the energy in  a ll d irections, 
so th a t some o f i t  re tu rn s  to  
earth  and m uch  o f i t  is in ­
vo lve d  in  fu r th e r ra d ia tio n  
exchanges w ith in  the a tm o­
sphere, A s  a resu lt the aver­
age te m p e ra tu re  ne a r the 
earth  is kep t at a leve l about 
15°C w h ic h  is fo u n d  to  be 
40®C h ig h e r than tha t w hen 
the atm osphere is absent. A  
10% increase in  the am oun t 
o f ca rbon  d io x id e  w i l l  in ­
crease the  te m p e ra tu re  b y
0.3°C. T he  grand  to ta ls  o f in ­
com ing  and o u tg o in g  rad ia ­
t io n  b a la n c e  each  o th e r  
w ith in  the m a rg in  o f unce r­
ta in ty  o f  the g lo b a l a ll sea­
sons estimates. I t  is p robable 
how ever, th a t the bu d g e t is 
no t pe rfe c tly  ba lanced ever)' 
vear and  tha t som e accum u­
la tions o r de fiderK ies o f heat­
in g  are le ft o v e r to  be d is ­
persed o r m ade gt>od in  the 
years th a t fo llo w .

T e m p e r a tu r e  v a r ia t io n  
w i t h  h e ig h t

T h e re  a re  tw o  le v e ls  
w h e re  th e  a tm o s p h e re  is 
heated, nam e ly  at the earth 's



s u rfa c e  a n d  th e  to p  o f  th e  
o zo n e  la )-e r w h ic h  is  a b o u t 
50 k m  abo\-e  ( in  th e  s tra to ­
sp h e re  o r  th e  sea>nd th e rm a l 
la y e r) . T h ^  le^•eli> g e n e ra ily  

■' s h o w  a n e t g a in  in  th e  ra d ia ­
t io n  ba lance. P re v a il in g  te m ­
p e ra tu re s  te n d  to  decrease  
w i th  d is tance  fro m  these heat­
in g  surfaces. T h e  u -o r ld 's  av­
erage lapse  ra te  o f  te m p e ra ­
tu re  (ch a n g e  in  te n ip e ra tu re  
w i t h  a l t i tu d e )  in  th e  lo w e r  
a tm o s p h e re  is  6 to  7 C  fo r  e v ­
e r) ’ \ 'e r t ic a l k i lo m e te r  a w a y  
fro m  th e  g ro u n d . L o w e r  tem ­
p e ra tu re s  p r e v a i l  w i t h  in ­
c re a s in g  h e ig h t  a b o v e  sea 
le v e l  b e c a u s e  o f  th e  le ss  
fa v o u ra b le  ra d ia t io n  ba la n ce  
m  th e  free  a ir  a n d  b e c a u ^  r is ­
in g  a ir  u n d e rg o e s  a re d u c tio n  
o f  te m p e ra tu re  a s s o c ia te d  
w ith  its  e j^ a n s io n  d u e  to  the  
d e c lin e  in  th e  presence  o f  the  
o v e r ly in g  a tm o s p h e re . T h e  
r is in g  a ir  (b e in g  l ig h te r )  can 
be  tre a te d  as a p a rc e l o f  a ir  
w h ic h  d o e s  n o t  e x c h a n g e  
h e a t w i t h  th e  s u r r o u n d in g  
a tm o s p h e re , th e  p rocess be ­
i n g  te r m e d  a s  a d ia b a t ic .  
T h e re fo re , th is  is  th e  a d ia ­
b a tic  la p se  ra te  o f  te m p e ra ­
tu re  w h ic h  e q u a ls  a b o u t K K T  
re d u c t io n  in  te m p e ra tu re  fo r  
e v e ry  o n e  k m  fo r  d r y  a ir  a n d  
5“< r  p e r  k m  fo r  s a tu ra te d  a ir  
in  w h ic h  c o n d e n s a tio n  (w ith  
l ib e ra t io n  o f  la te n t h e a t)  is  
p ro d u c e d  b y  th e  a d ia b a t ic  
c o o lin g .  T h e  d if fe re n c e  be ­
tw e e n  th«>e ra tes  o f  ch a n g e

o f  te m p e ra tu re  (a n d  there fo re  
dens it> ') o f  r is in g  a ir  c u rre n ts  
a n d  th e  s ta te  o f  th e  s u r ­
r o u n d in g  a i r  d e te r m in e s  
w h e th e r the  u p w a rd  cu rre n ts  
are aa-e le ra ted  o r  re ta rd e d . In  
s im p le r  te rm s , th e  d if fe re n c e  
b e tw e e n  ra te s  d e te rm in e s  
w h e th e r  th e  a ir  is u n s ta b le  so  
th a t  v e r t ic a l c o n v e c tio n  w i th  
i ts  c h a ra c te r is t ic a l ly  a t te n ­
d a n t ta ll c u m u lu s  c lo u d  a n d  
s h o w e r d e \ 'e lo p m e n t is  e n ­
c o u ra g e d , o r  w h e th e r  i t  is 
s ta b le  a n d  c o n v e c tio n  a c t i\  - 
i t y  is  d a m p e d  d o w n .  F o r  
these  re a so n s , th e  a i r  te m ­
p e ra tu re s  o b se r^ 'ed  o n  hU ls 
a n d  m o u n ta in  h e ig h ts  a re  
g e n e ra lly  lo w e r  th a n  those  
o n  lo w  g ro u n d  e x re p t in  th e  
case  o f  e x t re m e  p la te a u s ,  
w h ic h  p r ^ n t  a ra ise d  h e a t­
in g  su rface . T h a t is  w h y  on  
s t i l l  s u ru iy  d a ys , a m o u n ta in  
p e a k  is  ab le  to  w a rm  th e  a ir  
th a t  re m a in s  in  c o n ta c t w i th  
i t  m a k in g  i t  c le a r ly  v is ib le  to  
th e  e ye  fr o m  a lo n g  d is ta n ce .

A b s o rp t io n  o f  r a d ia t io n  
b y  s u r r o u n d in g  a i r  in  d e ­
p ressed  la n d fo rm s  a re  m o re  
e ffe c tiv e  th a n  th a t o f  th e  p ro ­
jected  la n d  masses because o f  
Ihe  .spread o f  ra d ia t io n  o v e r  
w id e r  a n g le s  in  p ro je c te d  
la n d s . T h a t  is  w 'h y  v a lle y s  
e xp e rie n ce  h ig h e r  te m p e ra - 
h ire s  c o m p a re d  to  p>eaks in  a 
la n d  m ass.

S o la r  r a d ia t io n  is  th e  
m a in  source  o f  h e a t en e rg y  to  
th e  b io sp h e re . T h e  in te n s ity

aspect o f  th e rm a l energy, 

tc m p e ra h jte , is o f  param ount 
im p t ir ta n c e  fo r  o rg a n ic  life. 
I t  c o n t r o ls  th e  p h y s ic o ­
c h e m ic a l p ro cesses , d i f fu ­
s io n  ra tes  o f  gases, sc^ubil- 
i t y  o f  substances, ra te  o f  re­
a c tio n s , e q u il ib r iu m  o f  sys­
te m s a n d  c o m p o u n d s  and 
s ta b ilit> ' o f  tl^e e n z y m e  sys­
tem . N e v e rth e le s s , the  v e rt i­
ca l d is t r ib u t io n  o f  f lo ra  and 
fa u n a  o n  th e  e a r th 's  surface 
p r im a r i ly  re la te s  to  the  tem ­
p e ra tu re  d is t r ib u t io n ,  apart 
fro m  o th e r  c lim a t ic  factors.

R B  B u lle t in  to  inc lude  
m ore  Gxtensio ii 
L ite ra tu re ...

Rubber Board Bulletin, 
though predominantly 
technical in content, can 
publish a few lighter 
popular material as well.
As the publication is 
mainly intended to 
planters, a few pages are 
set apart for authoritative 
extension litcraiua* also 
Comprehensive anicles 
abt)ui ongoing schenieN 
and projects, news, reports 
and photographs oJ 
events of national and 
international imp\>nancc. 
reviews. cxtract.> and other 
popular anicles w ill also 
find a righitui place in the 
Bulletin.
-E d i to r
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surface and the top of the 
ozone layer which is about 
50 km above (in the strato­
sphere or the second thermal 
layer). These le\'els generally 

•* show a net gain in the radia­
tion balance. Prevailing tem­
peratures tend to decrease 
with distance fix)m tliese heal­
ing surfaces. The world's av­
erage lapse rate of tempera­
ture (change in temperature 
with altitude) in the lower 
atmosphere is 6 to 7 ^  for ev­
er)' vertical kilometer away 
irom the ground. Lower tem- 
peratures prevail with in­
creasing height above sea 
level because of the less 
fa\’ourable radiation balance 
in the free air and because ris­
ing air undergoes a reduction 
of temperature associated 
with its expansion due to the 
decline in the presence of the 
overlying atmosphere. The 
rising air (being lighter) can 
be treated as a parcel of air 
which does not exchange 
heat with the surrounding 
atmosphere, the process be­
ing termed as adiabatic. 
Therefore, this is the adia­
batic lapse rate of tempera­
ture which equals about 10^ 
reduction in temperature for 
every one km for dry air and 
5'C per km for saturated air 
in which condensation (with 
liberation of latent heat) is 
produced by the adiabatic 
cooling. The difference-be­
tween these rates of change

of temperature (and therefore 
density) of rising air cura'nts 
and the state of the sur­
rounding air determines 
whether the upward currents 
are accelerated or retarded, hi 
simpler terms, the difference 
between rates determines 
whether the air is unstable so 
that vertical convection with 
its characteristically atten­
dant tall cumulus cloud and 
shower development is en­
couraged, or whether it is 
stable and convection acti\ - 
ity is damped down. For 
these reasons, the air tem­
peratures obsen'ed on hills 
and mountain heights are 
generally lower than those 
on low ground except in the 
case of extreme plateaus, 
which present a raised heat­
ing surface. That is why on 
still sunny days, a mountain 
peak is able to warm the air 
that remains in contact with 
it making it clearly visible to 
the eye from a long distance.

Absorption of radiation 
by surrounding air in de­
pressed landforms are more 
effecti\'e than that of the prt>- 
jected land masses because of 
the spread of radiation over 
wider angles in projected 
lands. Tliat is why valleys 
experience higher tempera­
tures compared to peak.s in a 
land mass.

Solar radiation is the 
main source of heat energy to 
the biosphere. The intensity

aspect of thermal energy, i.g 
temperature, is of paramiuint 
importance for organic life,
II controls the physico­
chemical processes, diffu­
sion rates of gases, solubil­
ity of substances, rate of re­
actions, equilibrium of sys­
tems and compound.-? and 
stability of the enzyme sys­
tem. Nevertheless, the verti­
cal distribution of flora and 
fauna on the earth's surface 
primarily relates to the tem­
perature distribution, apart 
from other climatic factors.

R B  B u lle t in  to  inc lude  
m ore  Extension 
L ite ra tu re ...

Rubber Bo;ird Bulletin, 
though predoiniiianliy 
technical in conieni. car 
publish a few lighter 
popular malerial as well.
As ihe p u b licatio n  is 
mainly intended lo 
planters, a  few pages lu'e 
set apart for authoritutive 
extension iiicraiure dWo. 
Cumprehensne arliclos 
aboui ongonig schemes 
and projecls. news, repiiri'- 
and photographs of 
events of national and 
international itnj-Miiiance. 
reviews, extracts and other 
popularanicles will also 
find a rightful place in the 
Bullelin.
-l^ditor
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C A TC H IN G  UP W ITH  THE M O N S O O N  A T  AGUMBE 
THE CHERRAPUNJl OF THE SOUTH

James Jacob

Joint Director (Crop Physiology), Rubber Research histitiite of India, 
Kottayam-686 009, Kerala.

The Duthor. along u'illi his colleague 'Dr. Baihe Alaiii, Ejwiroiiineittal Ph\jsiolo^bt, nxcntly 
ẑ isited a fcii' rubber hohiings under Kiiudiipura Regmwl Office of fhc Rubber Board, coi’eriit'n 
Llduppi and Kumiapuru Taluks of Uduppi DislricI and Thirthahalli, Sagar and Soraba Tnluks 
of Shirjwga Dislriei in Karnataka, hi this articlc he describes his impressiaus ahouf rubber 
cullivation in this mm-lraditional region based on the visit made al the height of the monsoon.

h
Ithough Parasuram 
Express was late by 
more than half an 
hour when it left 

Kottayam in the morning, it 
pulled into Mangalore 
station right on time. It was 
after a long time I was trav'cl- 
ing along this route by a day 
train during peak monsoon 
time. It was raining throu­
ghout the journey and the 
monsoon was in its fullest 
fury. God 's own country 
appeared all the more 
beautiful in the rains. 1 saw 
the Periyar, the Bharatha- 
pu2ha, the Kallayi puzha, 
the Mayyazhy puzha and 
numerous other less known 
rivers flowing in full. Mon­
soon is the only time when 
you find full water in the 
Periyar and the Bhara- 
thapuzha, the two most 
important and romantic 
rivers of Kerala. We got out 
of the Mangalore Railway 
Station into a cold and wel 
night. After a quick supper

we immediately retired for 
the day.

1 woke up at 5.30 tlie next 
morning and torrential rains 
greeted me. I speni some time 
quietly watching the rains. 
By 7 o' clock w’e \vere on the 
road heading towards the 
Agumbe Ghats in a North 
Easterly direction from 
Mangalore. On the wav, we 
had a refreshing breakfast of 
idli-vada-sambar. Mr. Pra- 
deep and Mr. Reghunadh, 
our officers from the Kunda- 
pura Regional Office, were 
waiting for us at Hebri where 
rubber cultivation is fast 
picking up. Hebri lies in the 
foothills on the Western 
Ghats and the region has an 
altitude of less than 100 m. 
above MSL. The topography 
is plain to gentle slope and 
the vegetation is luxuriant 
and green. Soon we were in 
Muniyal to check out the 
rubber plantation of Mr. 
Sebastian who along with 
his son Mr. Siju arrived al '

Muniyal in January 2005 
from Angamaly in Kerala. 
The father-son duo did not 
waste any time. Thev cleared 
the land and planted 2850 
polybag plants of RRII 105 
in June 2005 itselt and 
another 2000 plants during 
2006 - just a couple of weeks 
before our visit. We spent 
some time talking with them 
inside their newlv made 
farmhouse, which was 
modest, but quite spacious. 
We spent more time walking 
w'ith them through their 
young plantation. The one 
and two year old rubber 
plants looked healthy and 
happy. Wilh the rain still 
drizzling, the young rubber 
leaves wore wet and they 
appeared so beauliful and 
exuberant.

Mr. Sebastian also has 
another 870 tret?s ot RRII 105, 
which are in llu' seventh 
year of taping. He brought 
this estate some time last 
year. Between the end ot 
October 2005 and middle of

• Dr. Badre Alam, is presently a Si>nior Scientist with the National Rest-arch Centu- for Agroh.rcslrv Ih.in



b o o k  o n  t p d  r e l e a s e d

Shri Sajen Peter IAS, Chairman. Rubber 

Board, released the book entitled “Tapping 

Panel Dryness o f Rubber Trees ' published by 

ihc Rubber Research Institute o f India during 

the IRRDB Annual M eeting at Ho Chi Minh 

C ity . V ietnam  on 16 N o vem b er 2006. This 

hock, which is the first o f its kind dc-alirvg with 

IP D  was ed ited  by Dr. James jacob, jo in t 

^  ^ 'r'^ctor {C rop  Physio logy), Dr. R. Kri?hna- 

Sft» i l l  the photograph d/dnjj w ilh  our Ckairnwii and Scientist (C rop Phy.'iiology) and
the are D r. Wdii Abxiul Rahman Wan ViiRcob Mathew, Director o f Research (Retd ).

? r d  ■><
/RRDH. Dr. A M u l Aziz Kadir (Maly-.ia> Sfcretaru- book has 33 chapters contributed by

"'■>^''-8 -  ™  - s * ' '
Q itierent countries and d iscusscs top ics  

ranging from the extent and prevalence o f TPD, 
P hysio logy , BkKhem istry and Molecular Biology o f TPD. Pathology o f TPD  and its E conom ic 

and M anagem ent. This is an ctcellent reference manual for planters and scientists.

January 2006, he got 36 
tapping days (in the d/2 
system) and got roughly 1.9 
lonjies dr\- rubber, which is 
about 60 g/trLH?/tap. Not a 
bad vield at all.

iV.v,* 1. A fr  S iju  Seba^iian in  his 
I'ftf yt*ar o ld  p la n ta lio n  >i^or 

M u n iy i i l tK i irk a la  toluk).

The Revenue Department 
in Karnataka has been 
completely computerized. It 
takes only a few minutes and 
a small fee to get copies of 
revenue documents such as 
Record of Tenancy Certi­
ficate (RTC). iTiis must have 
been a pleasant surprise to 
Keralites who are increasi­
ngly migrating to this region 
for rubier cultivation. Many 
people in this region, both 
natives and new migrants 
from Kerala arc takii^ up 
rubber ailtivation in /large 
way. You can buy and culti­
vate a property only i^t has 
an RTC issued from the 
re\’enue office.

Next we visited the hold­
ings of Messrs Balakrishna 
Shett>' (Manamakki village),

Madanamohana Ulloor 
(Shedimane village) and 
Venkitramana Nakshtri 
(Shedimane village); all in 
Kundapura Taluk. All these 
holdings lie at an altitude of 
70-90 m above MSL and the 
topography is plain. Messrs 
Ulloor and Nakshtri are 
pioneers in rubber cultiva­
tion in their villages. Tlie first 
planting was in 1985 and 
there were only three other 
growers to take up rubber 
cultivation with them at the 
beginning. The pioneers 
derived inspiration to grow 
rubber in this region from a 
seminar organized by the 
Ujire Rubber Growers and 
P^ucers Marketing Society 
with the help of the Rubber 
Board in the early 80s.



Fig. 1. Sci'tics oftnaturc and young rubber planlntioiii> fiwji Sovtcsuiara where 
nibher is Jiist rtyliicitrg coconut (Karkala taluk).

S e ve ra l g ro w e rs  w h o m  w e  
m e t d u r i j ig  th is  t r ip  m e n t i­
oned  a b o u t th e  R u b b e r B oa rd  
a n d  t h is  p a r t i c u la r  198 0  
s e m in a r .  E v id e n t ly  w e  
e a rn e d  m a n y  " c o n v e r t s "  
f ro m  th is  s e n iin a r a n d  p e o p le  
s t i l l  ta lk  a b o u t i t .  H o w  e ffe ­
c t iv e  o u r  e x te n s io n  e f fo r ts  
m u s t h a v e  been! N o w ,  m a n y  
fa rm e rs  in  th is  re g io n  be lieve  
th a t  ru b b e r  is  th e  b e s t c ro p  
f o r  th e m . T h is  t r a d i t io n a l  
c o c o n u t a n d  a re c a n u t-g ro w -  
in g  tra c t  is  fa s t c h a n g in g  to  
ru b b e r  c u lt iv a t io n .

D iseases s u c h  as a b n o r ­

m a l le a f fa ll a n d  b a rk  d is e ­
ases a re  co m m o n , b u t  acco r­
d in g  to  th e  g ro w e rs , in c id e ­
nce  o f  p in k  d isease  is re la t i­
v e ly  less. U n a v a ila b i l i ty  o f  
m ic r o n  s p ra y e r  is  a m a jo r  
c o n s t ra in t .  F ro m  w h a t  th e  
g ro w e re  sa id  o n e  w o u ld  ge t 
th e  im p re s s io n  th a t T P D  is  
n o t as severe  as in  th e  tra d i ti-  
o n a l areas, a t least f o r  n o w .

R u b b e r c u lt iv a t io n  in  th is  
re g io n  faces se rio u s  th re a ts  
fro m  w i ld  a n im a ls  lik e  b ison , 
d e e r a n d  m o n k e y  as ru b b e r 
h o ld in g s  a re  in te rs p e rs e d  
w i th  fo re s tla n d s , w h ic h  a re

a b u n d a n t.  M a n y  g ro w e rs  
re s o r t  to  e le c t r ic  fe n c in g . 
L a c k  o f  w e ll  t ra in e d  tappe rs 
is y e t a n o th e r  se rio u s  conc­
e rn . W id e ly  sca tte re d  h o ld i­
n g s  a n d  la c k  o f  m a rk e t  
access a re  a lso  a p ro b le m s . 

T h e  to ta l r a in fa l l  re c e i­
v e d  in  th is  re g io n  is  q u ite  
h ig h  ( ra n g in g  f r o m  3500 -  
4800 m m ). T h e  c lo s e r y o u  
tra v e l to  th e  G ha ts , th e  m o re  
th e  ra in fa ll.  R a in \ ’ season is 
f ro m  th e  f ir s t  w e e k  o f  June to 
m id d le  o f  S e p tem ber, w  hen 
m o re  th a n  90%  o f  th e  a n n u a l 
r a in fa l l  is  re c e iv e d . G iv e n

Monsoon in Agunrbe Ghats. Drifiing cloud.̂  imd mint occasionally revetileJ mcijeslic iret-y



Ih is  ske w e d  d is tr ib u t io n  o f 
r a in fc i l ! ,  c o n s e r v in g  ra in  
w a te r in  the  s o il s h o u ld  be 
the  fo cu s  o f  a l l  a g ro n o m ic  
o p e ra tio n s . C o v e r c ro p  w il l  
a id  in  im p r o v in g  th e  so il 
c o n d i t io n  a n d  c o n s e rv in g  
so il m o is tu re , b u t  th is  is not 
p o p u la r  in  th is  re g io n . 
A c c o rd in g  to  th e  g ro w e rs , 
c o v e r  c r o p  se e d s  a re  n o t 
ava ilc ib le , h i  genera l, the so il 
appea red  q u ite  h e a lth y  and 
g ro w th  o f  th e  ru b b e r trees 
w a s  s a t is fa c to ry , b u t  there  
w e re  p a tches  a nd  loca lities  
w h e re  th e  s u rfa c e  s o il was 
h a rd  a n d  c ru s ty  w i th  hard 
t a te r i t e  r o c k .  G r o w th  o f  
ru b b e r a n d  o th e r  trees w as 
r e la t i v e ly  p o o r  in  s u c h  
places- O c to b e r to  June can 
be f u l iv  d r \ ’ a nd  N o r th  East 
m onscm n Is a lm o s t absent. A  
fe w  s u m m e r  s h o w e rs  a re  
p o s s ib le , b u t  n o t assu re d . 
S u m m e r i;̂  m o re  h o t and less 
h u m id  th a n  in  th e  tra d itio n a l 
re g io n . A l th o u g h  su m m e r 
can be  v e rv  h o t. fe w  vo u n g  
ru b b e r  p la n ts  a i tu . i l lv  d ry  
u p . T h e  grovver.<; p ra c tise  
g o o tl dr%' fa rm in g  techniques 
such as m u lc h in g  the  p la n t 
b a s in ,  b u t  th e v  d o  n o t  
irriga te '.

M o s t o l th e  snivU lhotdors 
ta p  ru b b e r  trees o n  a lte rna te  
days  (d  /  2) a n d  a ve rv  te w  o t 
th o n t ta p  on ce  in  th ree  davs 
(d /3 ) .  T a p p in g  rest d u r in g  
p e a k  s im im e r  is cc 'm m on . 
R a in g u a rd in g  w a s  n o t ^x^p- 
u la r  im t i l  th is  vear. O w in g  
to  th e  c u r re n t  p r ic e  b o o m  
g r o w e r s  a re  n o w  d o in g  
ra in g u a rd in g .  T h e  g e ne ra l

tre n d  has been to  ta p  on 
^ item a te  days w ith  fu ll rest 
d u r in g  m onsoon  (a b o u t 3 
m o n th s ) ,  pe a k  s u m m e r 
(a b o u t 1-2  m o n th s )  and  
w m te r in g  t im e  (a b o u t 1 
fn o n th ) . T h u s  ta p p in g  is 
n o rm a lly  done fo r o n ly  6-7 
m o n th s  in  d / 2  fre q u e n cy  
and 100 tap p in g  d a ys /ye a r 
IS the best bet. F rom  w ha t the 
g ro w e rs  s a id  w e  g o t the  
d e fin ite  im press ion  tha t an 
a v e ra g e  y ie ld  o f  2 -  2,5 
to n n e s  o f  d r y  ru b b e r /  
h a /y e a r  is poss ib le  in  th is  
region.

B y  3 p m  w e  had a s um p­
tuous  vegetarian lunch  from  
Someshwara (approxim ate ly 
100 m  above M SL) ly in g  at 
the foo t o f  the Agum be Ghats 
and started c lim b in g  the h ill. 
I t  w a s  c o ld ,  w in d y  a nd  
ra in in g  relentlessly.

A gum be  G hat r id e  was a 
re la t iv e ly  s h o r t one  - less 
than 30 m inu tes  to  c lim b  an 
a lt itu d e  o f  500-600 m. I f  you  
w a n t to  experience the w ild  
tu rv  o t the m onsoon, ju s t go 
to  A gum be  d u r in g  Ju ly as we 
d id .  T he  G ha t w as th ic k ly  
vegeta ted . In  the to rre n tia l 
d o w n p o u r  and  the p re v a i­
lin g  th ic k  fog, v is ib il ity  was 
so bad th a t w e  a>uld h a rd ly  
see a n y th in g  beyond a few  
meters. C louds  o f  fog  d rifte d  
in  the  breeze occas iona lly , 
«?venling g lim pses  o f  d a rk  
\-egetation and ta 'e  tops. A t 
th e  to p  o f  the  G h a t is  the 
s leepy  v illa g e  o f A gun \be . 
t> ic e  you  reach the to p  o f the 
G hat, to p o g ra p h y  sud d e n ly  
changes and y o u  rea lize tha t

you  ha ve reached the edge o f 
the Deccan plateau,

M r. Suresh, Field O ffice r 
fro m  the Sagar o ffice o f the 
R ubber Board w h o  was acc­
o m pany ing  us to ld  about the 
SVS H ig h  School at Agum be 
where there w as a w eather 
s ta t io n .  L o o k in g  a t th e  
in te n s ity  o f the ra in fa ll tha t 
w as fa ll in g  a ro u n d  us, the 
weatherm an inside me woke 
up. W e stopped o u r  car near 
the school gate and the three 
o f  us ran across the g round  
to  the school verandah. We 
w ere fu lly  d rend ied  w hen we 
e n te re d  th e  s c h o o l. T h e  
s tudents  and teachers lot^k- 
ed at us w ith  some amuse­
m e n t. S r i.  R a m a p p a , the  
Head M aster was a very  k in d  
m an and ta lked  to  us about 
A g u m b e  w e a th e r w’hen he 
understood ou r in tention. He 
w a s  p leased th a t w e  w ere  
interested in  ra ins and v is i­
ted A gum be, k n o w n  as the 
C h ira p u n c h i o f th e  S ou th  
d u r in g  th e  h e ig h t  o f  th e  
m onsoon and tha t w e were 
a c tu a l ly  e n jo y in g  th e  
m o n s o o n  e x p e rie n c e . W e 
w ere  d renched to  o u r sk in  
and fee ling  ve ry  co ld  - yet w e 
re a lly  e n jo ye d  th e  e x p e r i­
ence.

The school was started in  
th e  1960s a n d  s in ce  th e n  
th e y  h a v e  b een  h a v in g  a 
w eather s ta tion . Today, the 
school has an E xpe rim en ta l 
M o d e l O bser\^atory (E M O ) 
in s ta l le d  b y  th e  I n d ia n  
M eteo ro log ica l D e pa rtm en t 
( IM D ) and  they  re lig io u s ly  
co llect data on  tem pera tu re ,



a tm o s p h e r ic  p re ssu re , w in d  
v e lo c it } ^  re la t iv e  h u m id i t y  
a n d  r a in fc i l l  a n d  s e n d  th e  
d a ta  to  th e  I M D  o f f ic e  in  
B a n g a lo re  fo u r  tim e s  a d a v  
r o u n d  th e  y e a r .  S in c e  th e  
in fo rm a t io n  is  s tr ic t ly  c o n f i­
d e n t ia l,  w e  c o u ld  n o t  U x )k a t 
th e  a c tu a l d a ta . B u t w e  w e re  
to ld  th a t th e  ave ra g e  ra in fa ll 
in  A g u m b e  c o u ld  be  a n y -  
nvhere b e tw e e n  an  a s to u n d ­
in g  7000 -  7500 m m /y e a r  
a n d  c e rta in  yea rs  in  tl>e p a s t 
th is  has g o n e  b e y o n d  10000 
m n i /  yea r. A lm o s t 90‘i i  o f  the  
a n n u a l r a in fa l l  h a p p e n s  in  
ju s t tw o  a n d  a h a lf  m o n th s  
co m m e n c in g  fro m  the  m id d le  
o f  June. W h a t is m o s t s tr ik in g  
is  th a t  t l i i s  h e a v y  c lo u d b u rs t  
o c c u rs  e v e r} ' y e a r in  a t in y

Fig. 4. Mr. Rnveevdnt in his bolding damigcil 
by SfTiTf storm (Tliirthahallv talukt.

a re a  th a t  h a s  a r a d iu s  o f  
h a rd ly  5 k m . W h a t a c lo se ly  
g u a rd e d  se cre t o f  n a tu re !

A b o u t  a n  h o u r 's  r id e  
fro m  A g u m b e  w a s  th e  ru b b e r 
h o ld in g  o f  M r ,  H .K .  M r .  
R a ve e n d ra  in  T h e e r tb a h a lly  
T a lu k ,  R a ve e n d ra  is  a v e rv

in te r e s t in g  p e rs o n  a n d  a 
h a rd  w o r k in g  fa rm e r  w h o  
h a d  a b o u t 800 ru b b e r  trees 
(R R tl 105) p la n te d  in  1988- 
89. H e  h a s  a b o u t a d o z e n  
h ead o f  c a ttle  a n d  he w a s  a 
q u a li f ie d  v e te r in a ry  te c h n i­
c ia n  w h o  a t te n d s  th re e  to  
f o u r  c a l ls  p e r  d a y .  T h is  
in te re s t in g  a n d  h a rd  w o rk ­
in g  fa rm e r  d o e s  n o t  a p p ly  
a n j' ch e m ica l fe r t i l iz e rs  to  h is  
m a tu re  ru b b e r  trees, b u t in  
th e  f i r s t  c o u p le  o f  ye a rs  a fte r  
p la n t in g  he  d id  g iv e  c h e m i­
ca l fe r t i l iz e rs .  H e  in c o rp o r ­
ates a ll the  ca ttle  m a n u re  in to  
h is  ru b b e r  p la n ta t io n .  I t  w a s  
in te re s t in g  to  n o te  th a t  he  
ta p s  o n ly  fo r  f iv e  m o n th s /  
y e a r o n  a lte rn a te  d a vs . H e  
rests  th e  trees d u r in g  ra in v  

s e a s o n  {J u n e  -  
S e p t e m b e r ) ,  
w in t e r i n g  t im e  
(D e c e m b e r -J a n u ­
a r y )  a n d  p e a k  
s u m m e r (M a y ). N o  
w o n d e r  h is  y ie ld  is 
o n l) ' a b o u t 3 ,5  k g  
d r y  r u b b e r / t r e e /  
ye a r. H e  says  th a t 
h is  p h i lo s o p h y  is 
to  g iv e  e n o u g h  
" le is u r e "  to  th e  
tre e s , w h i c i i  is  
p e r fe c t ly  in  tu n e  
w i t h  th e  p h i lo s o ­
p h y  o f  s u s ta in a b le  

p r o d u c t i v i t y  a n d  t r a d i t ­
io n a l fa rm  w is d o m . T h e  tree 
c e r t a in ly  a p p e a re d  q u i t e  
h e a lth y ,  b u t  I w a s  c o n v in ­
ced th a t he  w a s  g iv in g  a lit t le  
lo o  m u c h  le is u re  to  th e  trees 
a n d  th a t  h e  c o u ld  e a s i ly  
h a rv e s t a n o th e r  1 to  1.5 kg

dr>’  r u b b e r / t r e e /y e a r  w ith ­
o u t  an y  p ro b le m .

R e c e n tly  he lo s t a b o u t 60 
ru b b e r  trees to  severe  w in d ­
s to rm  a n d  I  c o u ld  see the 
a n g u is h  o n  h is  face. H e  is 
t r y in g  to  s ta k e  so m e  in s u ­
ra n ce  c la im  fo r  th e  dam age 
th ro u g h  R u b b e r Boa rd .

M a n y  o f  the  60 trees lost 
to  the  w in d  w e a ’  u p ro o te d  o r 
t h e i r  b ra n c h e s  a n d  m a in  
t r u n k  f u l l y  d e s t ro y e d .  
P eop le  o f  S h im o g a  ha ve  been 
tra d it io n a l areca fa rm e rs  and 
1 c o u ld  see M r .  R aveendra 's  
a re c a  s e n t im e n ts :  ho  h ad  
a lre a d y  p la n te d  som e areca 
s a p lin g s  w h e re  th e  ru b b e r  
ca nop )- u-as n o w  o p e n  due 
to  th e  w in d  da m a g e . B u t I 
t o ld  h im  th a t  t h e r e  w a s  
a b s o lu te ly  no  chance o f  his 
a re c a  s e e d l in g s  g r o w in g  
w e l l  a n d  g iv in g  h im  a n y  
b u n c h  in s id e  th e  r u b b e r  
p la n ta t io n .

It w 'as s t i l l  ra in in g  and  w e 
w e r e  f e e l in g  \  e r y  c o ld  
w a lk in g  ih r o u g i i  M r .  
R a v e e n d ra ’s p la n ta t io n .  H e 
tcH>k u s  in s id e  h is  h o m e  and 
se rve d  lis  su m e e x c e lle n t h o t 
a> ftee  w ith  a ll th e  w a rm th  o t 
a ru ra l fa rm e r. O t course, the 
m i lk  in  the  i o l f t v  w as n o t the 
p a s te u r i/e d  w h ite  s tu t l  tha t 
com es in  p o lv t i ie n e  bags; It 
w a s  h is  o w n  c a tt le 's  t re s ii 
m ilk .

A n o t h e r  o n e  a n d  h a l l  
h o u r 's  r id e  in  th e  ra in  and  
w e  w o u ld  f in d  o u rse lve s  in  
the  c o m fo r t  o f  th e  ho te l room  
in  Sagar. S u resh  h ad  (o ld  a 
le w  e n t e r p r is in g  r u b b e r



Fig. 5. Mr. Bapat's holding 

g ro w e rs  in  S agar atK )ut o u r 
v is it  a n d  I  w a s  su rp rise d  tha t 
a c o u p le  o f  th e m  w e re  
w a it in g  to  ta lk  to  us w 'hen we 
a r r iv e d  a t th e  h o te l a t e ig h t 
in  th e  n ig h t .  T h e y  sh a re d  
th e ir  " r u b b e r  e x p e r ie n c e "  
w ith  u s  in  d e ta il.  A t  a b o u t 
10 o 'c lo c k ,  fe a r in g  th a t no  
s u p p e r w o u ld  be ava ila b le  i f  
w e  w e n t on  d is c u s s in g  any 
fu rth e r, w e  p ro m is e d  them  to 
see t h e i r  h o ld in g s  n e x t 
m o rn in g  a n d  c a lle d  i t  a dav. 
B a d re  a n d  I ru s h e d  to  a 
n e a rb v  ro .s ta u ra n t to  g ra b  
som e tiXHi.

N e x t d a \ ’ as ea rlv  as seven 
in  the  m o rn in g  th e  g ro w e rs  
w e re  w a it in g  fo r  u s  in  the 
ho te l lo b b y . W e  had a nice 
b re a k fa s t o t  id lv -v .id a -« ;a n v  
bar, th e  s ta n d a rd  b reak fas t 
m e n u  a n d  s tra ig h t w e n t to 
th e  h o ld in g  o t  M r .  Bapat, 
w h ic h  w a s  lu^t v e r \  Mr fro m  
Sagar to w n .

M r. B a p a t is an evLvIlent 
ru b b e r g ro w e r  in  a d d it io n  to 
b e in g  a h ig h ly  e n te rp r is in g  
b u s in e s s m a n .  M r .  G .N . 
B h ide , th e  fo u n d e r  p res iden t

in Sagar.

I  o f  the  U jire  
I R u b b e r 
I  G row ers and 
I P r o d u c e r s  
I M a r k e t in g  
I S o c ic ly  has 
I bee n  the  
I  in s p ir a t io n  
I b e h in d  M r, 
I  B apa t and 
I  m a n y  o th e r
I p io n e e rs  in  
R u b b e r  

c u l t iv a t io n

p la n ts  w o u ld  have  he lped 
the  la tte r  to  t id e  o v e r the 
severe sum m er stress in  this 
reg ion -  som eth ing  th a t the 
P hys io log is ts  o f RRII have 
a lready proved.

A cco rd ing  to  M r. Bapat, 
95%  o f h is  tre e s  reached 
tapab le  g ir th  b y  the  s ix th  
year. A  qu ick  inspection  o f 
the h o ld in g  reve a le d  tha t 
a lm os t 20?'!) o f  the o r ig in a l 
n u m b e r  o f  tre e s  p la n te d  
w ere lost d ue  to  w in d  dam ­
age, diseases, TP D  o r  s im p ly  
they were no t there (vacant) 
o r  have n o t a tta ined  tapable 
g irth . The h o ld in g  was los i­
ng trees a t an average rate o f 
125% every year. Even in  the 
t ra d it io n a l re g io n , ro u g h ly  
1% o f the  trees are los t every 
y e a r. T h u s , th e  o ld e r  the  
estate, the less the e ffective 
s tand /ha . A s \v ith a n v  other 
l i v in g  o rg a n is m , as age 
catches up , rub b e r trees also

in  Shim -oga and South and 
N o r th  Canaras. H e  p lanted 
2100 po lvbag  p lan ts  o f RRII 
105 d u r in g  1990. H e  believes 
tha t a sm a ll percent o f  R RIM  
600 a n d  G T  1 w a s  a lso  
p la n te d  a long  w ith  RRII 105.
H e started w ith  5000 stum ps 
a n d  e v e n tu a l ly  se lec ted  
2100 po lyb a g  p lan ts  fo r  fie ld  
p la n tin g . H e had banana as 
an in te rc rop  fo r  the f irs t three 
y e a rs  fo r  w h ic h  d r ip  
i r r i g a t i o n  
w a s  p r o v i ­
ded. A cco r­
d in g  to  h im , 
b a n a n a  
c u l t i v a t io n  
gave h im  no t 
o n ly  a ttra c t­
ive  revenues 
fro m  banana, 
b u t also gave 
b e tto r  g ro ­
w th  o f  r u b ­

b e r. A p a r t  p/o, e M r  /loWiny
fo r m  th e
i r r ig a t io n  w a te r  g iv e n  to  succum b to  pests, diseases
banana, i t  is  h ig h lv  l ik e ly  a n d  n a tu ra l c a la m it ie s ,
tha t the  shade p ro \-ided  b y  Therefore, one s h o u ld  very
b a n a n a  to  y o u n g  ru b b e r  c r it ic a lly  eva lua te  h o w  long



the h o ld in g  s h o u ld  be k e p t 
b e fo re  re p la n t in g .  VVe h a ve  
se ve ra l p ra c tice s  su ch  as lo w  
fr e q u e n c y  ta p p in g  th a t  
p ro lo n g  th e  life s p a n  o f  the  
h o ld in g , b u t  th is  has a lso  a 
f l i p  s id e  to  it .

T h e  r a in y  s e a s o n  in  
Sagar e x te n ts  fro m  m id d le  o f  
J u n e  to  th e  b e g in n in g  o f  
S e p te m b e r. T h e  m e a n  a v e r­
age  ra in fa l l  is in  t lw  range o f  
2500-3000 m m  a n d  90%  o f 
th e  r a in  o c c u rs  d u r in g  th e  
above period.

I t  is sa id  t l ia t  ra in fa ll used 
to  be  as h ig h  as in  th e  ran g e  
o f  3 5 0 0 -4 0 0 0  m m  o r  e v e n  
m o re  u n t i l  re c e n tly , b u t  o f  
late, th is  has gon e  d o w n  s ig n ­
if ic a n t ly .  W in te r  (D e ce m b e r-

M r .  G . C h a n d ra ,  b a s i­
c a lly  a K e r a l i te b u tb o m  and 
b r o u g h t  u p  in  S a g a r, w a s  
a n o th e r e n te rp r is in g  g ro w e r  
w h o m  w e  m e t a t  Sagar. H e  
h a d  a b o u t 50 acres o f  m a tu re  
ru b b e r  (1996 p la n t in g ,  R R ll 
105). H e  ta p s  o n  a lte rn a te  
d a y s  w i t h  r a in g u a r d in g  
d u r in g  m o n s o o n  a n d  g iv e s  
tw o -w e e k s  res t each  d u r in g  
w in te r  a n d  peak su m n \e r. H e  
g e ts  a b o u t  130 -140  ta p in g  
d a y s  p e r  ye a r. T l ie  g e n e ra ! 
im p re s s io n  has been th a t the  
g r o w th  w a s  q u i te  s a t is fa ­
c to ry  a n d  y ie ld  w a s  c lose  to
2  to n n e s  d r y  r u b b e r  / h a /  
year.

W e  a ls o  v is i t e d  th e  
h o ld in g  o f  M r .  T h o m a s  P a lli-

7. Scenes tj/yown,? of Mr. Maniunath (Soraba taluk).

J a n u a ry )  ca n  be  v e r y  c o ld  
w h e n  th e  m in im u m  
te m p e ra tu re  is  o f te n  w e l l  
b e lo w  15"C. F ro m  O c to b e r /  
N o v e m b e r  u n t i l  A p r i l  /  M a y , 
t h e r e  is  p r a c t i c a l l y  n o  
ra in fa ll.  O n e  o r  tw o  s u m m e r 
s h o w e rs  m a y  o c c u r  d u r in g  
A p r i l - M a y .  S u m m e r can  be 
v e r y  h o t  a n d  s t r e s s fu l .  
D u r in g  m o n s o o n  s u n s h in e  
is  v e ry  l im i te d ,  b u t  n o t so 
d u r in g  th e  re s t o f  th e  ye a r.

p u r a th u s s e r i ,  a n a t iv e  o f  
K u t ta n a d u  in  K e ra la  n o w  
r e s id in g  a t  T h y a h a r th y  in  
S a g a r  T a lu k  s in c e  1990 . 
D u r in g  1992 he p la n te d  21.XK) 
p la n ts  o f  R R ll 105.

H e  has been an  absentee 
p la n te r  fo r  som e  t im e  in  the 
b e g in n in g  a n d  i t  to o k  abt>ut 
8 -1 0  y e a rs  fo r  th e  tre e s  to  
c o m e  to  ta p p in g .  I n  th e  
b e g in n in g  he fo l lo w e d  d / 2  
ta p p in g  sys te m , b u t re c e n tly

h e  s h if te d  to  once  in  th ree  
d a y s  ta p p in g  w i t h  ra in -  
g u a r id n g  d u r in g  th e  ra in y  
season.

T h e  g e n e ra l im p re s s io n  
has been th a t T P D  a n d  o th e r 
d iseases  a re  g e n e ra lly  less 
s eve re  in  th is  re g io n  than  in  
th e  t r a d i t i o n a l  a re a s . It, 
h o w e v e r  ne e d s  to  be  w a t­
ch e d  as to  h o w  th e  diseases 
a n d  T P D  in te n s ity  increased 
as ye a rs  go  b y  a n d  m o re  area 
is  b r o u g h t  u n d e r  r u b b e r  
c u lt iv a t io n .

N e x t w'e v is ite d  the  lio ld i-  
n g s  o f  M r .  B .T . M a n ju n a th  
a n d  h is  b r o th e r  M r .  V .K , 
S a th e e s h c h a n d ra  in  S i^raba 
T a lu k .  B o th  a re  n o v ic e s  to 
ru b b e r  c u lt iv a t io n .  B e tw een 
th e m  th e y  p la n te d  2000 
p la n ts  in  2003, 2200 p la n ts  
in  2 0 0 4  a n d  1 7 5 0  p la n ts  
d u r in g  2005. T h e  c lo n e  is 
R R ll 105. T h e  p la n ts  lo o ke d  
h e a lth y  a n d  b e a u t i fu l  a nd  
th e  g r o w th  w a s  e x tre m e ly  
u n ifo rm .  T h e  b ro th e rs  have 
p la n te d  p in e a p p le  as an 
in te rc ro p  fo r  w h ic h  th e \' g ive  
i r r ig a t io n .  M r .  M a n ju n a th  
cam e to  P a la i, th e  c ra d le  o t 
r u b b e r  n u r s e r ie s  tt^ b u v  
b u d d e d  s tu m p s  m  th t ‘ 
b e g in n in g . H e  ra ised  h is o w n  
p o ly b a g  n u rs e ry  a n d  se le ­
c te d  o n lv  th e  best ones tt>r 
f ie ld  p la n t in g .

T he  b ro th e rs  w e re  o l the 
o p in io n  th a t  p la n t in g  
s h o u ld  b e  c o m p le te d  b e t ­
w e e n  ju n e  a n d  A u g u s t and 
la te  p la n t in g  s h o u ld  I v  a v o i­
d e d  in  S h ln u ig a . Beiau.se. 
b o th  w 'in te r  ( c iu n m e n i in g  
f ro m  N o v e m b e r /  D e c v n iK 'r )



Fig. 8. Vieuf ofihe general l<ifxgr«pHg „ „d
in Sugar a>uf Soroba tahtks.

a n d  s u m m e r  th a t  fo l lo w s  
ca n  b e  q u i t e  s t r e s s fu l  to  
y o u n g  ru b b e r  p lan ts .

T r a v e l l in g  th ro u g h  the 
re g io n ,  w e  c o u ld  g e t an 
im p re s s io n  a b o u t the  people, 
th e  lo c a l  v e g e ta t io n  a n d  
te r ra in  a n d  th e  p re v a il in g  
g e n e ra l a g r ic u l tu r a l  p ra c ­
tices. M o s t peasants d o  subs­
is te n c e  fa r m in g  o f  m a ize , 
p a d d y , g ro u n d n u t  o r  toba ­
cco in  lo w  Iv in g  w e t land . 
T h e  u p la n d  ( d r y  la n d )  is  
u s u a lly  le f t  as p a s tu re s  o r 
agn.>torestr\' la n d . W e g o t the 
im p re s s io n  th a t u p la n d s  are 
s u ita b le  t o r  ru b b e r  c u l t iv ­
a t io n  a n d  su ch  la rg e  areas 
are a v a ila b le .

W e  c o n c lu d e d  o u r  fie ld  
v is it  a n d  le f t  Sagar b y l  pm  
a n d  a r r iv e d  a t M a n g a lo re  
ra ilw a y  >>tation ju s t b e fo re  6 
pm , n g h t in  t im e  to  catch the 
M a la b a r  E x p re s s  b a c k  to  
K o tta \ am . W h e n  w e boarded 
the  tra in ,  th e  m o n s iw n  w as 
s t i l l  }X )u n d m g . Im ages o f the
tw o - d a v  v is i t  cam e  to  m y 
n u n d  -  im a g e s  o f  ru b b e r  
p la n ts  a n d  ra in s . I t r ie d  to 
p la c e  th e m  in  s o m e  p e rs ­

p e c tiv e . R a in s  w e ig h e d  
h e a v ily  on m y  m in d . They 
ga ve the young  rubber plants 
s tre n g th  to  t id e  o v e r  the  
ha rsh  su m m e r ahead. The 
ra ins re juvenate  nature, and 
every th in g  tha t d w e lls  in  it  - 
p lan ts , an im als and hum an 
beings.

M onsoon is no t jus t about 
ra ins and romance, o r about 
a y u rv e d a  a n d  s c h o la r ly  
con te m p la tio n  as A lexander 
Fra ter w rote; it's  o u r ve ry  life, 
a n d  w e  c a n n o t c o m p la in  
a b o u t th e  m ise rie s  o f the 
ra in v  season. W e c a n n o t 
im a g in e  a life  w ith o u t  the 
m onsoons. T hey have been 
v is it in g  us tik e  an a n n u a l 
r itu a l fo r  severa l m ille n n ia  
w i th  g re a t p u n c tu a l i t y .  
W ith o u t the m onsoons, the 
W este rn  G ha ts  w o u ld  no t 
h a ve  been w h a t th e y  are 
to d a y . The E n g lish  w o u ld  
no t f in d  the N ilg ir is  and the 
K o d a i h i l ls  c h a rm in g  and 
p r is tin e . O u r  r iv e rs  w o u ld  
no t have existed. Neehkuriiiji 
w o u ld  n o t b lo o m  in  the  
M u n n a r  h il ls  an d  the  lio n ­
ta ile d  m acaque w o u ld  n o t

roam  in the S ilent Valley.Tea 
gardens w o u ld  no t carpet the 
ro ll in g  h il ls  and th e  fra g r­
ance o f the  coffee b lossom  
w o u ld  no t have been kn o w n  
to  us. Im ag ine  the W estern 
G ha ts  w i th  no  sp ices and 
cond im en ts ; the h is to ry  o f 
the In d ia  sub-continent itse lf 
w o u ld  have taken a d iffe ren t 
course! N o t to  say the least, 
ru b b e r p la n ta tio n s  w o u ld  
no t have com e u p  here. A s I 
w as lo s t  in  m y  m o n s o o n  
m usings, the tra in  s lo w ly  left 
the station. I looked o u t o f  ̂  
w in d o w  in to  the  darkness 
and i t  w as s t i l l  ra in in g  relen­
tlessly. H a v in g  trave lled  in  
the  ra in s  fo r  a fe w  days, I 
t r ie d  to  fa th o m  P ra te r 's  
though ts  and feelings w hen 
he w as "C h a s in g  the  M o n ­
soon" fro m  T r iv a n d ru m  to 
C h e rra p u n ji b y  a ll means o f 
t r a n s p o r t .  W h e n  I le f t  
K o tta ya m  th ree  days ago, 1 
kn e w  th a t the m onsoon had 
a lre a d y  a dvanced  in to  the 
N o r th  M a la b a r  a n d  th e  
K onkan, b u t I  was g lad  tha t I  
c o u ld  ca tch  u p  w i t h  i t  a t 
A gum be , th e  C h e rra p u n ji o f 
the  South. •
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Abstract
he occurrence of 
tension wood is a 
serious natural defect 
in rubber wood {Hciva 

brasiliensis) which causes 
more than 40% recover^' loss 
in mbber wood processing 
industries. Tension wood 
zones can not be distinguis­
hed clearly for elimination of 
such zones during sawing 
operations. The present 
study deals with the develo­
pment of a macroscopic 
staining technique tor the 
visual identification of ten­
sion wood zones in rubber 
wood which helps to 
eliminate compact tension 
wood zones in rubber timber 
during sawing operations. 
The staining formulation 
using zinc chloride, iodine 
and potassium iodide was 
tried which gave distinct 
colour differentiation bet­
ween normal and tension 
wood zones in green sawn 
wood, whereas in partially 
dried and fungus infected' 
wood it did not give such 
colour variation.

Introduction
Tension wood formation 

is considered a major natural

defect in various hardwood 
species. Structurally tension 
wood differs from normal 
wood in a number of ways 
and mostoftliesedifferences 
are mainly associated with 
the structure and cell wall 
composition of wood fibers. 
Certain layers of the seco­
ndary wall of tension wood 
fibers are unlignified or 
partially lignified and 
composed of crystalline 
cellulosicmicrofibrils which 
gives the characteristic 
'gelatinous' or sticky nature. 
It has already been proved 
that lignin content is 
reduced in tension wood 
fibers (Wardrop and Dads- 
well, 1948; 1955a; 1955b; 
Schwerin, 1958; Norberg 
and Meir, 1966; Timell, 
1969; Furuya et al., 1970; 
Scurfield, 1972 and Cote, 
1977 : Reghu, 2002).

Tension wood is gene­
rally weaker than normal 
wood and its occurrence is 
associated with various 
wood working and seaso­
ning problems in wood 
based industries (Panshin el 
al., 1964; Hughes, 1965), 
The presence of unlignified 
or partially lignified cellu- 
losic secondary G-layer of

tension wood fibers makes 
the wood surface lustrous, 
wooly and rough (Lim and 
Sulaiman, 1994; Hughes, 
1965). Some of the practical 
disadvantages of tension 
wood during primary wood 
processing, machining and 
finishing of end products 
are (i) the saws and aittors 
get blunted and sawing and 
peeling of green wood often 
produce rough and u’oolv 
surface (ii) the unlignified G- 
layer of tension wood fibers 
tend to be pulled out during 
cutting and stick to the saw 
blade preventing the further 
free movement of the saw (ill) 
as the G-laver is rich in mois­
ture content and lacks lignin, 
longitudinal shrinkage of 
tension wood is ver\'severe 
during seasoning resulting 
in uncontrollable distortion 
and warping in the form of 
twisting, spring, bow and 
aip  etc. (Anonymous, N72).

Rubber wood, a bvpro- 
ducl of rubber plantations 
has become an important 
raw material for various 
wood based industries. 
Currently the w w d  islx'ing 
used w idely tor making 
furniture, door frames, 
window frames, shutters.



p a n e ls  e tc . E v e n  th o u g h  
r u b b e r  w o o d  h a s  m a n y  
d e s irab le  fea tu res  conduc ive  
to its  w id e  a p p lic a tio n , it also 
d is p la y s  c e r ta in  in h e re n t 
d e m e rits . S u s c e p tib il ity  to 
b io lo g ica l d e te r io ra tio n  is the 
m a jo r  d e m e r i t  o f  ru b b e r  
w o o d  a n d  th is  can be e ffe ­
c t iv e ly  c o n tro lle d  b y  ado p ­
t in g  a d va n ce d  p re se rva tive  
tre a tm e n ts  a n d  c o n tro lle d  
season ing .

T h e  fo rm a t io n  o f  tension 
w o o d  in  H m ’fl is  u n a v o i­
d a b le  /  u n c o n tro lla b le  and 
h e n c e  th e  e l im in a t io n  o f 
te n s io n  w o o d  z o n e s  in  
ru b b e r w o o d  d u r in g  p rim a ry  
p ro c e s s in g  ( c u t t in g  a n d  
s a w in g )  w i l t  e n h a n c e  the  
q u a l i t y  o f  e n d  p ro d u c ts .  
H o w e v e r ,  te n s io n  w o o d  
zo n e s  c a n  n o t  be  d is t in ­
g u is h e d  d u r in g  c u tt in g  and  
s a w in g  a n d  hence ascerta i­
n in g  th e  p ro p o r t io n  o f  ten­
s io n  w o o d  f o r  a d o p t in g  
d i f f e r e n t ia l  s a w in g  is  n o t 
poss ib le . In  th is  co n te x t the 
p re s e n t s tu d y  w a s  u n d e r ­
taken  to  d e v e lo p  an  econo­
m ic a l ly  v ia b le  a n d  e co - 
f r ie n d lv  s ta in in g  te ch n iq u e  
fo r  th e  v is u a l id e n tif ic a tio n  
and d e m a rc a tio n  o f  tens ion  
w fK x i zont*s in  ru b b e r tim ber 
w h ic h  h e lp s  to  e lim in a te  
c o m p a c t /o n e s  o f  te n s io n  
wcHxi d u r in g  sa w in g o ^X 'ra - 
tions-

Matehals and methods
T en  y e a r  o ld  trees o f the 

c lone  R R I I 105 w e re  used fo r  
th e  p re s e n t s tu d y .  F ifte e n

w ood discs were collected 
ta r n  the tree trunka fte rc lea r
fs llm g . The cu t ends o f  ten 
w o o d  d iscs w e re  sp rayed 
w ith  0,5% aqueous Sodium  

f j " * = 'C h l o r o - P h e n a t e  
(NaPCP) to protect from  sap 
s la m  fu n g u s  in fe c tio n , o f  
w h ic h  f iv e  d iscs  w e re  
exposed to  a ir  fo r  d r j- in g  
and the other five  discs were
kep t in  green state. The rem ­
a in in g  five  unsprayed w ood 
discs w e ts  kep t in  open a ir 
fo r  2 -  3 days fo r  a llo w in g  
sap Stain fungus  in fection.

Preparation of staining 
solution

T he  fo llo w in g  reagents 
w e re  used fo r  the prepara­
t io n  o f  100 m l s ta in in g  
so lu tio n  as per M a thew  and 
Reghu (2005).

1. Z ine Chloride
(Z n C l )  87. 5 g

2. Potassium iodide
( K l )  21. O g

3. Iod ine l .O g

4. Distilled water 100 ml

Z in c  C h lo ride  (87.5g) was 
d isso lved  in  50 m l d is tille d  
w a te r in  a glass o r  p la s tic  
con ta iner (so lu tion  A ). Pota­
s s iu m  io d id e  (2 1 g ) and  
Io d in e  ( l.O g )  w e re  a lso  
d isso lved  in  50 m i d is tille d  
w a te r in  ano ther con ta ine r 
(so lu tion  B). Both these stock 
so lu t io n s  w e re  s to red  a t 
2(>C. These so lu tio n s  w ere 
m ixed  together o n ly  d u r in g  
sta in  a pp lica tion .

The sta in ing  fo rm u la tio n  
was a p p lie d  on the surface

o f the  green and p a rt ia lly  
d r ie d  w o o d  d iscs  tre a te d  
w ith  N aPCP and also the 
fungus in fected unsprayed 
w ood discs. W ood sections 
a t 15 m  m  th ickness were 
also taken at cross sectional 
p la n e  fro m  th e  te n s io n  
w o o d  a n d  n o rm a l w o o d  
zo n e s  a n d  s ta in e d  w it h  
to lu d in e  b lu e ‘0 '( 0 'B r ie n  et 
ol., 1964) to  c o n f ir m  the  
s la in a b ility  o f tension  w ood 
fibers th ro u g h  m icroscopic 
observations.

Results and discussion
Researchers so fa r conce­

n tra te d  on the id e n tifica tio n  
o f tension  w o o d  fibers  onJv 
at m icroscop ic  leve l th rough  
various s ta in ing  procedures. 
T h e  id e n t i f ic a t io n  a nd  
d e m a rc a t io n  o f  te n s io n  
w o o d  zones at m acroscopic 
leve l w o u ld  he lp  to  avo id  
such \veakest zones d u r in g  
s a w in g  o p e ra t io n s . T h e  
no rm a l w o o d  zone retained 
its  o rig in a l co lou r, de vo id  o f 
any s la in a b ility  s im ila r  to 
tha t o f the unsta ined contro l 
samples (Fig. la )  whereas the 
co m p a c t ba n d s  o f  tens ion  
w o o d  in  th e  g re e n -s a w n  
w o o d  d is c  s p ra y e d  w i th  
N aP C P  sh o w e d  b ro w n is h  
p in k  s ta inab lility ' w ith  z inc 
-c h lo ro - io d id e  r e a ^ t ( F ig .  
lb ) .  M ic roscop ic  observa ti- 
o r ^  o f  the  sections s ta ined 
w ith  to lu d in e  b lue  'O ' also 
c o n f irm e d  th e  b ro w n is h  
p in k  c o lo u r a t io n  o f  th e  
tension  w o o d  zones (Fig. 2 a 
&  b-t'oJour pictures on in$tde 

cover pagfs).



I t  w a s  a lso  reve a le d  tha t 
th e  m ix in g  o f  z in c  c h lo r id c  
a n d  io d in e -p o ta s s iu m  io d ­
id e  s o lu t io n s  a t th e  t im e  o f  
s ta in in g  g iv e s  g o o d  re s u lts  
in s te a d  o f  m ix in g  th e m  
to g e th e r  in  ad  vance, VVhi le 
m ix in g , z in c  icn iid e  is  fo rm e d  
a n d  t h is  w i l l  b in d  th e  
h y d r o g e n  b o n d s  lo c a te d  
betAveen the  ch a in s  o f  c e llu -

c o lo i ir  re a c tio n  in  the  p re s ­
ence o t  z in c  i t x i id e  a n d  i t  w i l l  
a c c u m u la te  in  b e tw e e n  th e  
c e llu lo s ic  m ic ro f ib r i ls  o f  the 
s e c o n d a ry  f ib e r  w a l l .  T h e  
a p p lic a t io n  o f  th is  re a g e n t 
o n  th e  c u t en d s  o r  tl io  surface  
o f  the  g reen  sa w n  p la n k s  w as 
fo u n d  to  b e  s u i t a b le  f o r  
d e m a rc a t in g  te n s io n  w o o d  
zo n e s  as b r o w n is h  p in k

Fig. I a-d. Macroscopic staining of rubber wemd iiAing 
Zinc chloro-r(Miine reagent

a : Wood disc prior so the appliration of stain
b • Wsod disc after the application of slain showing compact tension 

wood (brownish pink colour} and normal m'w«/ zone (pole vellow 
colour)

c : NaPCP treated purtially dried wood disc after she application of 
stain

d : Fungus infected wood disc after ihe application of stain

lose  in  g e la tin o u s  c e llu lo s ic  
w a i l  o f  te n s io n  w o o d  fib e rs . 
I o d in e  is  r e s p o n s ib le  f o r

c lo u ra t io n  in  c o n tra s t to  th e  
y e l lo w  c o lo u ra t io n  in  n o r ­
m a l w o o d  zones.

T h e  c o m p a c t  b a n d s  o f  
te n s io n  w o o d  in  p a r t ia l ly  
d r ie d  w o o d  d is c s  tre a te d  
w i t h  N a P C P  a ls o  s ta in e d  
pa le  b ro w n is h  p in k  a nd  the 
n o rm a l w o o d  z o n e  show ed  
a p a le  b la c k  c o lo u ra tio n  (Fig. 
I c ) .  T h e  d e v e lo p m e n t  o f  
b la c k  c o lo u ra t io n  in  p a r t i­
a l ly  d r ie d  w o o d  d isc^ b y  the 
a p p lic a t io n  o f  th e  re a g e n t 
m a y  be d u e  to  t l ie  p re c ip i­
ta t io n  o f  z in c  io d id e  o n  the 
w o o d  su rfa ce . T h e  m o is tu re  
loss in  p a r t ia l ly  d r ie d  w o o d  
discN p re v e n ts  t i ie  p e n e tra ­
t io n  o f  th e  re a g e n t to  the 
in t e r io r  o f  w o o d  t is s u e s , 
re s u lt in g  in  p a le  b ro w n is h  
p in k  a n d  p a le  b la c k  c o lo u r­
a t io n  o f  th e  te n s io n  a n d  
n o rm a l w o ix i  /o n e s , respo- 
c tiv e l\ '-

T h e  z in c -c h lo r iv - io d id e  
re a g e n t  d id  n o t  g iv e  a n y  
d is t in g u is iu b le  c o lo u r  d i f f ­
e re n t ia t io n  b e tw e e n  n o rm a l 
a n d  te n s io n  w o o d  zones  i i i  
u n s p r a y e d  a n d  fu n g u s  
in fe c te d  wcH)d d iscs. H o w ­
e v e r ,  in  c e r ta in  p o r t i t in s ,  
fe e b le  p in k  a n d  b la c k  
c o lo u r a t io n  w a s  n o t ic e d  
(F ig . Id ) .  I t  has a lre a d y  b tv n  
re p o r te d  th a t th e  fu n g i such  
as Curvuhiriii.
Fusariutn, Cliochuiiuni.
Trichodr’niia, SphiH'riimn’nni 
and Pemcillium a re  th e  n u in  
su rfa ce  c o lo n i/e r s  in  ru b b e r 
w o(k1 ( A l i  S u ja n  I’f  a/., I'^SO; 
H o n g , 1^81; T s u n o d a  I'f iJi., 
1483; H o n g  et al., m S 7), 
These tu n g i e a s ily  th r iv e  on 
th e  re a d ilv  a v a ila b le  carbo- 
h y d ra te s  ix 'a i r r in g  in  a b u n ­



d a n c e  in  th e  p a re n c h y -  
roatO Lis t is s u e s  w i th o u t  
a ffe c tin g  th e  H gno-ce llu los ic  
c o m p o n e n ts  o f  th e  w o o d .

gret-n cond ition . Studies on 
the econom ic feas ib ility  o f 
th is s ta in ing  procedure and 
Its extens ive  usage in  the

Fig 2 o iS *. C rm s t m i m  » / Unsim wood and aorrml wood lo w  
slamed wiib lotudine blue O' 

a ; Tension wnodfihfrs showing unlis;nififd f>eIaiinous laver (pink 
colour)

h : N o rm u l w iw d  fib e rs  w ith lign if ie d  y<.a(h {b liu  colour)

Hotryodiplodia theohromae 
Pat. has been re p o rte d  as the 
c o m m o n  fu n g u s  responsib le  
fo r  th e  sa p  s ta in  (b lu e  s ta in ) 
in fe c t io n  o n  ru b b e r  w o ix i 
(H o n g . 1476: K a a r ik , 1980; 
T s u n o tia  ft at., 1983). The 
a p p lic a t io n  o f  z in c -c h lo ro - 
io d id e  re a g e n t o n  fu n g u s  
infectei.1 w o o d  d isc  d id  not 
g iv e  c o lo u r  d if fe re n t ia t io n  
and  ih i.-' m a v  be d u e  to  the 
o tv u rre n c e  o t  fu n g a l m y a 'lia  
on  th e  w o o d  su rfa ce  w h ic h  
p re v e n ts  th e  p e n e tra tio n  .m d 
re a c tio n  o f  th e  R 'agen t to  the 
in te r io r  o t the  w c k k I.

The pn.*st*nt in \e s tig a tio n  
re v e a le d  th a t  z in c *ch lo rt> - 
io d i i ie  re a g e n t can be used 
e fJe c tive lv  as a m acroscop ic  
s ta in  t o r  th e  id e n t if ic a t io n  
and  d e m a rc a tio n  o t com pact- 
te n s io n  w o o d  z o n e s  in  
ru b b e r  w o o d  p a r t ia i la r ly  in

p r im a r y  ru b b e r  w o o d  
p ro c e s s in g  se c to rs  l ik e  
s e le c tiv e /d if fe re n h a l saw ­
ing  patte -m s w o u ld  he lp  to 
a vo id  tension w ood zones to 
a considerable extent, as th is 
reagent is ve ry  cheap, non­
to x ic  and  eco-friend ly .
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T tiough the Rubber Board 
w a s  c o n c e n tra t in g  its  
a c t iv i t ie s  m a in ly  in  the  
p ro d u c t io n  a nd  p r im a ry  
p ro c e s s in g  o f  N R , the  
p ro b le m  o f  m a rk e tin g  the 
p roduce w as not neglected. 
D u r in g  1960s i t s e l f  the  
B o a rd  s ta r te d  p ro m o tin g  
g ro u p  approach  in  m arke­
tin g  th rough  the form ation o f 
ru b b e r  m a rk e tin g  coope r­
atives. H ow ever, the coope­
ratives, soon became large, 
p o lit ic iz e d  and w ith  m ore 
G ove rnm en t con tro ls  could 
n o t focus on  the  g ro w e rs '

needs to  the extent desired. 
By 1985, th e  n u m b e r  o f 
sm a llh o ld in g s  increased to 
412211 fro m  75374 in  1960. 
By th is  tim e  the vast m ajo­
r ity  o f sm a ll and  m arg in a l 
growers w ere le ft to  the local 
arrangem ents ava ilab le  fo r  
m arke ting , lead ing  to  exp lo ­
ita t io n  b y  the m id d le m e n . 
Th is  led to  the need fo r orga-' 
n iz in g  the sm a ll g row ers a t 
the grass roo t leve l and the 
R u b b e r B o a rd  to o k  the  
in itia tiv e  to  fo rm  the R ubber 
P roducers ' Societies (RPSs).

Introduction

h e  In d ia n  ru b b e r p la ­
n t a t io n  in d u s t r y  is  
la rg e ly  d o m in a te d  by  
s m a l l  g r o w e r s .  A t  

p re s e n t th e  s m a llh o ld in g  
se c to r a c c o u n ts  fo r  89 pe r 
cent o f  a rea  a n d  91 per cent 
o f  p r o d u c t io n  o f  n a tu ra l 
r u b b e r  ( N R )  in  th e  c o u n ­
tr y  .P re se n tly  th e re  a re  about 
one  m il l io n  s m a ll g ro w e rs  in  
th e  c o u n try  w i th  an average 
h o ld in g  s ize  o f  0.50 ha.

T h e  r u b b e r  p la n ta t io n  
in d u s tn ’  in  In d ia  has been 
e v o lv e d  w i t h  th e  a c t iv e  
in te rv e n t io n  o f  the  G o ve rn ­
m e n t s ince  in d e p e n d e n ce , at 
d i f fe r e n t  le v e ls  o f  c u lt iv a ­
tio n , p r^K e ss in g  and  m a rke t­
in g . R u b b e r B o a rd , a s ta tu t- 
o r \ ' b o d y  fo rm e d  u n d e r  the 
R u b b e r A c t  1947 a nd  fim c ti-  
o n in g  u n d e r  th e  M in is tn -  o f 
C o m m e rce  a n d  In d u s try ’ o f  
th e  G o v e rn m e n t o f  In d ia , is 
th e  n o d a l  a g e n c y  fo r  th e  
d e v e lo p m e n t  o f  t i ie  N R  
in d u s t r y .  T h e  B o a rd  has a 
s tro n g  re se a rch  a n d  ex te ­
n s io n  n e t w o r k  in  th e  
cxH iiitr \’ .

1 , Rut<bfr 1’ r.Hiuctii.n Qimmi'^^ionor, Rubtxr

4. A^sl, (S & I’ l. R>it>b.r R.-S..,rch In^.ituk- of Ind.a, K»t.ayam - 686 009. K «a l= .



R u b b e r P ro d u c e rs ' Soc ie ­
tie s  a re  v o lu n ta r y  s e lf h e lp  
asso c ia tio n s  o f  s m a ll g ro w ­
e rs , r e g is te r e d  u n d e r  th e  
C h a r ita b le  S oc ie ties  A c t. T he  
RPSs a re  e n v is a g e d  as n o n  
p r o f i t  m a k in g  in s t i t u t io n s  
im p a r t in g  te c h n ic a l  a n d  
s c ie n t i f ic  k n o w  h o w  to  th e  
m e m b e rs  f o r  th e  g e n e ra l 
im p ro v e m e n t  o f  th e ir  p la n t­
a t io n s  a n d  th e re b y  a c h ie \ 'in g  
e c o n o m ic  a n d  so c ia l w e lfa re .

F o r  s u s t a in in g  a n d  
s t r e n g th e n in g  th e  p e r f o r ­
m a n ce  o f  th e  RPSs, p r iv a te  
l im i t e d  c o m p a n ie s  w e r e  
fo rm e d  as jo in t  v e n tu re s  o f  
th e  RPS a n d  R u b b e r  B o a rd  
f o r  s e t t in g  u p  p ro c e s s in g  
fa c to r ie s  a n d  t a k in g  u p  
tra d in g  o f  la te x , sheet ru b b e r, 
f i e ld  c o a g u lu m  a n d  a g ro  
in p u t s .  T h e s e  c o m p a n ie s  
f o r m  r e g io n a l  le v e l  a p e x " 
b o d ie s  o f  RPSs.

h \  1999, a n e w  schem e fo r  
s e tt in g  u p  'M o d e l R PS' w a s  
im p le m e n t e d  u n d e r  th e  
W o r ld  B a n k  A id e d  R u b b e r

P ro ject. A  fe w  se lected  RPSs 
w e re  g iv e n  f in a n c ia l  a n d  
t e c h n ic a l  a s s is ta n c e  to  
c o n s tru c t  th e ir  o w n  o ff ic e , 
s h e e t p ro c e s s in g  fa c i l i t ie s  
v d th  a 1000 k g  sm o k e  house, 
p ro c e s s in g  s h e d  a n d  a 
t r a in in g  h a l l .  T w o  b io g a s  
p la n ts , w i t h  a to ta l ca p a c ity  
o f  25  c u b ic  m e te r w e re  a lso  
c o n s t r u c te d  f o r  g a in f u l l y  
tre a tin g  th e  w as te  w a te r fro m  
th e  p ro c e s s in g  shed. A  to ta l 
o f  35 M o d e l RPSs w e re  set 
u p , 30 in  th e  t r a d it io n a l a nd
5 in  th e  n o n  t r a d i t i o n a l  
re g io n . T h e se  m o d e l RPSs 
w e re  se t u p  to  fu n c t io n  as 
m o d e ls  in  p r o v id in g  a l l  
s u p p o r t  to  s m a ll g ro w e rs  in  
p r o d u c in g  h ig h  q u a l i t y  
ru b b e r , u n d e r ta k in g  p r o f i ­
ta b le  m a rk e tin g s  p r o v id in g  
a l l  a g ro in p u ts  a n d  se rv ice s  
a t r e a s o n a b le  c o s t  a n d  
a r r a n g in g  t r a in in g  in  a l l  
aspec ts  o f  s c ie n t i f ic  ru b b e r  
c u lt iv a t io n ,  c r6 p  h a rv e s tin g , 
p r im a r y  p ro c e s s in g  a n d  
m a rk e tin g .

S ince  th e  N R  process ing  
in  th e  c o u n t r y  h a s  been 
e v o lv e d  to  ca te r to  th e  req u i- 
ren \en ts  o f  a ca p tiv e  don^estic 
m a rke t, i t  is d o m in a te d  b y  the 
shee t g ra d e s  acco u n H n g  fo r  
m o re  th a n  70 p e rc e n t o f  the 
t o t a l  p r o d u c t io m .  In  th e  
e m e rg in g  sce na rio , w ith  the 
r e m o v a l  o f  q u a n t i t a t iv e  
r e s t r ic t io n s  s in c e  1 A p r i l  
2001, th e  p ro c e s s in g  secto r 
h a s  in c r e a s in g ly  c o m e  
u n d e r  s e r io u s  c o m p u ls io n s  
to  face  th e  ch a lle n g e s  posed 
b y  th e  p o t e n t ia l  c h e a p  
im p o r ts . Im p o r ts  m a y  create 
g lu t  le a d in g  to  lo w e r in g  o f 
p rice  in  th e  d o m e s tic  m a rke t. 
In  th is  c irc u m s ta n c e , dep e ­
n d e n c e  o n  in te rn a ! m a rk e t 
a lo n e  w i l l  n o t  s u s ta in  the  
r u b b e r  p la n ta t io n  in d u s t r y  
a n d  i t  is  im p e ra t i \ -e  to  get 
e s ta b lis h e d  in  th e  in te rn a t­
io n a l m a rk e t fo r  w h ic h  one 
h a s  to  e n s u r e  a r e g u la r  
s u p p ly  l in e  o f  re a s o n a b le  
q u a n t i t y  o f  g o o d  q u a l i t y  
ru b b e r .  T h e  s itu a t io n  a lso  
c a l ls  f o r  e m p o w e r in g  th e  
s m a l lh o ld e r  t o  fa c e  th e  
ch a lle n g e s  o f  th e  W T O  m a n ­
d a te d  re g im e . In fra s tru c tu re  
w i l l  h a v e  to  be  d e v e lo p e d  in  
th e  ru ra l areas fo r  cost e tte - 
c t iv e  a n d  q u a li ty  p rocess ing , 
f o r  im p a r t in g  r e q u ir e d  
t ra in in g  to  th e  ne e d y  a nd  lo r  
e n s u r in g  access to  essc*ntial 
in fo rm -^ it io n .

A  p r e l im in a r y  s tu d v  on 
th e  im p a c t o f  m a rk e t in g  o t 
N R  th r o u g h  RPSs, c o n d u ­
c ted  in  f iv e  se lected  Rl*Ss in



T h i r u v a n a n t h a p i i r a m  
D is tr ic t o f  K e ra la  fo u n d  that 
m a rk e t in g  o f  N R  th ro u g h  
RPS has re s u lte d  in  q u a lity  
u p g r a d a t io n ,  c o n t r o l l in g  
e x p lo i t a t io n  a n d  a ssu re d  
m a r k e t  w i t h  g u a ra n te e d  
p r ic e  th r o u g h o u t  the  ye a r 
(U s h a  R a n i, 2 002 ). I t  w as 
a lso fo u n d  th a t fo rm a tio n  o f 
v i l la g e  le v e l  a s s o c ia t io n s  
fu n c tio n in g  in  the  sty le  o f  se lf 
h e lp  g r o u p s  is  a ra t io n a l 
a p p ro a ch  to  so c io  econom ic  
u p l i f tm e n t-  A n o th e r  s tu d v  
o n  the  im p a c t o f  p rocess ing  
a n d  m a r k e t in g  o f  N R  
th ro u g h  R PSs h a s  fo u n d  
tha t the  ch a lle n g e s  face ii by  
the ru b b e r  p la n te rs  p a rt ic u ­
la r ly  th e  s m a ll g ro w e rs , can 
be add re sse d  th ro u g h  g ro u p  
apprc-»,K'h. T h e  a m s t^ rtiu m  o f 
R l'S  a n d  m a rk e t in g  c o m p ­
a n ie s  in  th e  c o o p e ra t iv e  
sector, m m ' u n d e r  o fx ’ ra tio n  
in  s o m e  re g io n s  o f  th e  
t ra d it io n a l ru b b e r  g ro w in g  
tract of' K era la , has pan -e d  its

w o r th  in  th is  con text. The 
s tu d y  on the success s tory o f 
ja n a th a  M o d e l RPS, A im -  
com bu, (Kera la) shows that 
th is  M o d e l RPS has been 
in s tru m e n ta l in  the overa ll 
de ve lopm en t o f  the fa rm ing  
c o m m u n ity  i t  has been 
s e rv in g  (D h a n a k u m a r, 
1999).

F o llo w in g  the  success o f 
th e  M o d e l RPSs, R u b b e r 
Board decided to  p ro v id e  the 
in fra s tru c tu ra l faciU ties to  
la rg e r  n u m b e r  o f  RPSs 
d u r in g  the  10* p la n  period 
(2002-03 to  2006-07). A ccor­
d in g ly ,  th e  schem e fo r  
'S e ttin g  u p  o f  E co -fr ie n d ly  
G ro u p  P rocessing C enters' 
in  RPSs w as im p le m e n te d  
w ith  the  m a in  ob jective  o f 
im p ro v in g  th e  q u a li t y  o f  
sheet rubbe r and achieving 
g loba l com petitiveness. The 
schem c p rov ides  fo r  K) per 
cent g ran t fo r construction o f 
an o f f ic e .  1000 kg  sm o ke  
house , a p ro c e s s in g  shed

and a tra in in g  ha ll. Besides 
this, cons truc tion  o f biogas 
p la n ts  fo r  t re a tm e n t o f  
e ffluen ts  and d is tr ib u tio n  o f 
equ ipm ents fo r DRC estim ­
ation and a u d io  v isual a ids 
a re  a lso  in c lu d e d  in  the  
scheme. T he  to ta l cost fo r 
se tting  up  the in fras truc tu re  
is  e s tim a te d  a t R s .12.00 
lakhs.

A s  on  da te , 147 RPSs 
ha ve  a v a ile d  ass is tance  
un d e r the scheme. C o ns tr­
uc tio n  o f the G ro u p  Proce­
ssing Center was com pleted 
in  106 RPSs and the rest are 
u n d e r  v a r io u s  s tages  o f 
p rogress. D u r in g  2004-05, 
G ro u p  Processing C enters 
(GPC) were com m issioned in  
59 RPSs. T h is  s tu d y  is an 
a ttem p t to  assess the im pact 
o f  these  C e n tre s  on  th e  
m a rk e t in g  o f  N R  b y  the  
sm allho lde rs . The s tu d y  also 
explores the socio  econom ic 
developm ent o f the membere 
o f the RPS, achieved th rough  
these centers.

Methodology
The s tu d y  is e xp lo ra to ry  

and  a n a ly t ic a l c o m b in in g  
b o th  q u a lita t iv e  a n d  q u a ­
n t i ta t iv e  m e th o d s . T h re e  
re g io n s  in  K e ra la  v iz . ,  
A d oo r, Pala and N ila m b u r in 
the  sou th , cen tra l and no r­
th e rn  zo n e s  re s p e c t iv e ly  
w e re  chosen. Three G ro u p  
P rocess ing  C e n te rs  (G P C ) 
each in  a ll the  th ree  regions 
w ere  selected fo r  the s tu d y . 
T h ree  RPSs, w h ic h  do  n o t 
u n d e rta k e  a n y  g ro u p  ac ti-



R u b b e r P ro d  u c e rs ' Socie­
tie s  a re  v o lu n ta ry  s e lf  h e lp  
ass o c ia tio n s  o f  s m a ll g r o w ­
e rs , r e g is te r e d  u n d e r  th e  
C h a r ita b le  S ocie ties A c t. The  
RPSs a re  e n v is a g e d  as n o n  
p r o f i t  m a k in g  in s t i t u t io n s  
im p a r t i n g  te c h n ic a l  a n d  
s c ie n t i f ic  k n o \v  h o w  to  th e  
m e m b e rs  f o r  th e  g e n e ra l 
im p ro v e m e n t o f  th e ir  p la n t ­
a tio n s  a n d  t l ie re b y  a c h ie v in g  
e c o n o m ic  a n d  soc ia l w e lfa re .

F o r  s u s t a in in g  a n d  
s t r e n g th e n in g  th e  p e r f o r ­
m a n c e  o f  th e  RPSs, p r iv a te  
l im i t e d  c o m p a n ie s  w e r e  
fo rm e d  as jo in t  v e n tu re s  o f  
th e  RPS a n d  R u b b e r  B o a rd  
f o r  s e t t in g  u p  p ro c e s s in g  
f a c to r ie s  a n d  t a k in g  u p  
tra d in g  o f  la tex, sheet ru b b e r, 
f ie ld  c o a g u lu m  a n d  a g ro  
in p u ts .  T h e s e  c o m p a n ie s  
f o r m  r e g io n a l  le v e l  a p e x ; 
b o d ie s  o f  RPSs.

in  1999, a new ' sch e m e  fo r  
s e tt in g  u p  'M o d e l RPS’ w as 
im p le m e n t e d  u n d e r  th e  
W o r ld  B a n k  A id e d  R u b b e r

P ro jec t. A  fe w  se lected  RPSs 
w e re  g iv e n  f in a n c ia l  a n d  
te c h n ic a l  a s s is ta n c e  to  
c o n s tru c t  th e ir  o w n  o ff ic e , 
s h e e t p ro c e s s in g  fa c i l i t ie s  
w i t h  a 1000 k g  s m o k e  house, 
p ro c e s s in g  s h e d  a n d  a 
t r a in in g  h a l l .  T w o  b io g a s  
p la n ts , w i t h  a to ta l c a p a c ity  
o f  25 c u b ic  m e te r  w e re  a lso  
c o n s t r u c te d  f o r  g a in f u l l y  
tre a tin g  the  w as te  w a te r fro m  
th e  p ro c e s s in g  shed. A  to ta l 
o f  35 M o d e l RPSs w e re  set 
u p , 30 in  th e  t r a d it io n a l a n d
5 in  th e  n o n  t r a d i t io n a l  
r e g io n . T h e se  m o d e l RPSs 
w e re  se t u p  to  fu n c t io n  as 
m o d e ls  in  p r o v id in g  a l l  
s u p p o r t  to  s m a ll g ro w e rs  in  
p r o d u c in g  h ig h  q u a l i t y  
ru b b e r ,  u n d e r ta k in g  p r o f i ­
ta b le  m a rk e t in g ,  p ro v id in g  
a l l  a g ro in p u ts  a n d  se rv ice s  
a t  re a s o n a b le  c o s t a n d  
a r r a n g in g  t r a in in g  in  a l l  
aspec ts  o f  s c ie n t i f ic  ru b b e r  
c u lt iv a t io n ,  c r f tp  h a r \ 'e s t in g , 
p r im a r y  p ro c e s s in g  a n d  
m a rk e tin g .

S ince  th e  N R  process ing  
in  th e  c o u n t r y  h a s  b een  
e v o lv e d  to  ca te r to  th e  re q u i­
re m e n ts  o f  a c a p tiv c  dom estic  
m arke t, i t  is d o m in a te d  b y  iho 
sheet g ra d e s  a c c o u n tin g  fo r  
m o re  th a n  70 p e rc e n t o f  the 
t o t a l  p r o d u c t io m .  I n  th e  
e m e rg in g  sce na rio , w i t h  the 
r e m o v a l  o f  q u a n t i t a t iv e  
r e s t r ic t io n s  s in c e  1 A p r i l
2001, th e  p ro c e s s in g  secto r 
h a s  in c r e a s in g ly  c o m e  
u n d e r  s e r io u s  c o m p u ls io n s  
to  face th e  ch a lle n g e s  posed 
b y  th e  p o t e n t ia l  c h e a p  
im p o r ts .  Im p o r ts  m a y  create 
g lu t  le a d in g  to  lo w e r in g  o f 
p r ic e  in  th e  d o m e s tic  m a rke t. 
In  th is  c irc u m s ta n c e , dep e ­
n d e n c e  o n  in te rn a l m a rk e t 
a lo n e  w i l l  n o t  s u s ta in  th e  
r u b b e r  p la n ta t io n  in d u s try  
a n d  i t  is  im p e ra t iv e  to  get 
e s ta b lis h e d  in  th e  in te rn a t­
io n a l m a rk e t fo r  w h ic h  one 
h a s  to  e n s u r e  a r e g u la r  
s u p p ly  l in e  o f  re a s o n a b le  
q u a n t i t y  o f  g o o d  q u a l i t y  
r u b b e r .  T h e  s i tu a t io n  a lso  
c a l ls  f o r  e m p o w e r in g  t i ie  
s m a l lh o ld e r  to  fa c e  th e  
c h a lle n g e s  o f  th e  W T O  m a n ­
d a te d  re g im e . In fra s tru c tu re  
w i l l  h a v e  to  be devek>ped in 
th e  ru ra l areas fo r  m s t  e l e ­
c t iv e  a n d  q u a li t y  procl*^.s i^^, 
t o r  im p a r t in g  r e q u ir e d  
t ra in in g  to  th e  m v d v  a nd  to r  
e n s u r in g  access to  essentia l 
in fo rm -« itio n .

A  p r e l im in a ry  s tu d \  on 
th e  in tp a c l o f  m a rk e t in g  o l 
N R  th r o u g h  R P S s  c o n d u ­
c ted  in  f iv e  se lected  Rl*Ss in



T h i r u v a n a T i t h a p u r a m  
D is tr ic t o f  K e ra la  fo u n d  that 
m a rk e t in g  o f  N R  th ro u g h  
RPS has re s u lte d  in  q u a lity  
u p g r a d a t io n ,  c o n t r o l l in g  
e x p lo i t a t io n  a n d  a ssu re d  
m a rk e t  w i t h  g u a ra n te e d  
p r ic e  th r o u g h o u t  th e  ve a r 
{U s h a  R a n i,  2 002 ). I t  w as 
also fo u n d  th a t fo rm a tio n  o f 
v i l la g e  le v e l  a s s o c ia t io n s  
fu n c tio n in g  in  the  sty le  o f  self 
h e lp  g r o u p s  is  a ra t io n a l 
a p p ro a ch  to  so c io  econom ic 
u p l i f tm e n t-  A n o th e r  s tu d y  
o n  th e  im p a c t o f  process ing  
a n d  m a r k e t in g  o f  N R  
th ro u g h  RPSs has fo u n d  
tha t th e  c h a lle n g e s  faced by 
the  ru b b e r  p la n te rs  partic*u- 
la r ly  th e  s m a ll g ro w e rs , can 
be a d d ressed  th ro u g h  g ro u p  
a p p roach . T h e  c o n s o rtiu m  o f 
RPS a n d  m a rk e t in g  c o m p - 
an ie .s in  th e  c o o p e ra t iv e  
M-Vtor, n o w ' u n d e r  o jx?ra tion  
in  s o m e  re g io n s  o f  th e  
t ra d it io i^ a l ru b b e r  g ro w in g  
tract o f  K e ra la , has p ro ve d  its

w o r th  in  th is  context. The 
s tu d y  on the success s to ry of 
la n a th a  M o d e l RPS, A im -  
com bu, (Kera la) shows that 
th is  M o d e l RPS has been 
in s tru m e n ta l in  the overa ll 
d e ve lopm en t o f  the fa rm ing  
c o m m u n ity  i t  has been 
s e rv in g  (D h a n a k u m a r,
1999).

F o llo w in g  the success o f 
th e  M o d e l RPSs, R u b b e r 
Board decided to  p ro v id e  the 
in fra s tru c tu ra l fa c ilit ie s  to 
la rg e r  n u m b e r  o f  RPSs 
d u r in g  the  10* p la n  period 
(2002-03 to  2006-07). Accor­
d in g ly .  th e  sch e m e  fo r  
S e ttin g  u p  o f  E co -fr ie n d ly  

G ro u p  P rocessing Centers' 
m  R re s  w as im p le m e n te d  
w ith  the  m a in  ob jective  o f 
im p r o v in g  th e  q u a l i t y  o f  
sheet ru b b e r and acliiev ing  
g loba l com petitiveness. The 
scheme p rov ides  fo r  50 per 
cent g ran t fo r  construction  o f 
an o ff ic e , 1000 k g  sm oke  
house , a p ro c e s s in g  shed

and a tra in in g  ha ll. Besides 
this, construction  o f b io ja s  
p la n ts  fo r  t re a tm e n t o f  
e ffluen ts  and d is tr ib u tio n  o f 
equ ipm ents fo r  DRC estim - 
a tion  and a u d io  v isua l aids 
a re  a ls o  in c lu d e d  in  the  
schem e. T he  to ta l cost fo r  
se tting  u p  the  in fras truc tu re  
is  e s tim a te d  a t R s .12.00 
lakhs.

A s  on  d a te , 147 RPSs 
h a ve  a v a ile d  ass is tance  
u n d e r the scheme. C o n s tr­
uc tion  o f  the G roup  Proce­
ssing Center was com pleted 
in  106 RPSs and the re^t are 
u n d e r  v a r io u s  s ta g e s  o f  
p rogress. D u r in g  2004-05, 
G ro u p  P rocessing C enters  
(GPC) were commissioned in  
59 R re s . T h is  s tu d y  is an 
a tte m p t to  assess the im pact 
o f  these  C e n tre s  o n  th e  
m a rk e t in g  o f  N R  b y  th e  
sm allho lde rs . 1 he s tu d y  also 
explores the socio econom ic 
developm ent o f the membere 
o f the RPS, achieved th rough  
these centers.

Methodology
The s tu d y  is  e xp lo ra to ry  

a nd  a n a ly t ic a l c o m b in in g  
b o th  q u a li ta t iv e  a nd  q u a ­
n t i ta t iv e  m e th o d s . T h re e  
re g io n s  in  K e ra la  v iz . ,  
A d o o r, Pala and N ila m b u r in 
the  sou th , cen tra l and  n o r­
th e rn  zo n e s  re s p e c t iv e ly  
w e re  chosen. Three G ro u p  
P rocess ing  C e n te rs  (G P C ) 
each in  a ll the three reg ions 
w ere selected fo r  the stvidy. 
T h ree  RPSs, w h ic h  d o  n o t 
u n d e rta k e  a n y  g ro u p  a c ti­



v i t y  a n d  w h ic h  a re  in  ih e  
n e a rb y  lo c a lity  o f  the  selected 
G P C  t^lso w e re  se lec ted  as 
c o n t r o ls ,  T h e  G P C s  h n d  
s ta r te d  fu n c t io n in g  d u r in g  
th e  y e a r  2004-05. T h e  eco n o ­
m ic s  o f  p ro c e s s in g  a n d  
m a rk e t in g  d u r in g  2003-04, 
ie., b e fo re  o p t in g  to  g o  fo r  
g r o u p  p ro c e s s in g  a lso  w a s  
s tu d ie d  fo r  c o m p a r is o n . A  
q u e s tio n n a ire  w a s  p re p a re d  
a n d  th e  d a ta  w e re  co lle c te d  
b y  s c h e d u le  m e th o d .  T h e  
f ie ld  resea rche rs  w e re  A s s i­
s ta n t D e v e lo p m e n t O ff ic e rs  
a n d  F ie ld  O ff ic e rs  (e x tens ion  
o ff ic e rs )  o f  th e  re g io n  w h o  
h a v e  g o o d  ra p p o r t  w i th  th e  
s m a ll g ro w e rs . T h e  q u e s tio ­
n n a ire  wa.s te s t v e r if ie d  in  
P a la  re g io n  b y  th e  in v e s t i­
g a to r s  a n d  w a s  s u i t a b ly  
m o d if ie d  ba se d  o n  th e  feed 
b a c k , b e fo re  g iv in g  a f in a l 
s h a p e . D a ta  a v a ila b le  w i t h  
th e  G P C /R P S  w e r e  a ls o  
co lle c te d .

R e s u l t s  a n d  d is c u s s io n  

Improvement in quality 
T h e  s h if t  f ro m  hom estead  

p ro c e s s in g  to  g ro u p  p ro c e ­
s s in g  h a s  b r o u g h t  a b o u t  
re m a rk a b le  im p ro v e m e n t in  
t h e  q u a l i t y  o f  th e  s h e e ts  
p r o d u c e d .  A  c o n s id e ra b le  
q u a n t ity  o f  th e  sheets  p ro d ­
u c e d  in  th e  G P C s is  RSS 1, 
T h e  q u a n t ity  o f  th e  d if fe re n t  
g r a d e s  p r o d u c e d  in  th e  
G P C s is  g iv e n  in  T a b le  1. T he  
p e rc e n ta g e  o f  th e  d if fe re n t  
g ra d e s  p ro d u c e d  is  s h o w n  in  
F ig u r e  1. I t  is  a ls t)  n o te ­
w o r th y  th a t  th e  p ro d u c t io n

o f  RSS 5, th e  lo w e s t g ra d e  
a m ttn g  th e  g ra d e d  sheets  is 
a lm o s t n i l  o r  b ro u g h t  to  a 
m in im u m  in  a l l  th e  th re e  
re g io n s . T h e  G P C s en su re d  
th a t n o t a s in g le  shee t th a t 
c a m e  o u t  o f  t h e i r  s m o k e  
h o u se  is u n g ra d e d . B u lk  o f  
th e  p ro d u c t io n  in  A d o o ra n d  
N i la m b u r  re g io n s  w a s  o f  
g ra d e  5. In  P a la  m o re  th a n  
80  p e r  c e n t w a s  RSS 1. 
A d o o r  p ro d u c e d  18 p e r  cen t 
a n d  N i la m b u r  42 p e r  ce n t as 
R S S l.

T h e  im p r o v e m e n t  in  
q u a li ty  is  co n s p ic u o u s  as the  
s m a ll g ro w e rs  w e re  n o t ab le  
to  p ro d u c e  a n d  m a rk e t th e  
s u p e r io r  g ra d e  w i th o u t  th e  
g r o u p  a p p r o a c h .  T h e  
p e rc e n ta g e  o f  th e  d if fe re n t  
g ra d e s  p r o d u c e d  b y  th e  
s e le c te d  m e m b e rs  o f  th e  
G P C s d u r in g  2003-04, ie., th e  
y e a r  b e fo re  o p t in g  fo r  g ro u p  
p r o c e s s in g ,  is  s h o w n  in  
F ig u re  2. I t  can  be seen th a t 
th e  s h a re  o f  RSS 1 in  th e  
q u a n t i ty  o f  shee t p rocessed 
b y  th e  m e m b e rs  o f  G P C s  
d u r in g  th e  y e a r  w a s  n i l  an d  
th e  m a jo r  sh a re  w a s  o f  u n g r ­
a d e d  sh ee ts  in  A d o o r  a n d  
RSS 5 in  Pala a n d  N ila m b u r .  
I t  is a lso  c le a r th a t  th e  s m a ll­
h o ld e r s  w i t h  h o m e s te a d  
p ro c e s s in g  a re  n o t  p r o d u ­
c in g  RSS 1 as e v id e n c e d  b y  
th e  p e rc e n ta g e  o f  d if fe re n t  
g ra d e s  p r o d u c e d  b y  th e  
m e m b e rs  o f  th e  RPSs, w h ic h  
d o  n o t  u n d e r ta k e  g r o u p  
p r o c e s s in g  a c t i v i t ie s  as 
s h o w n  in  F ig u re  3,

T h e re  has h o w e v e r  been

w id e  v a r ia t io n  a m o n g  GPCs 
o f  th e  th re e  re g io n s  in  the 
p e rc e n ta g e  o f  RSS 1 p ro d ­
u ce d . T h e  p ro b a b le  reason 
b e h in d  i t  is  t l ia t  m o s t o f  the 
G P C s se lected  fo r  th e  s tu d y  
ha d  s ta rte d  fu n c t io n in g  on ly  
in  2 0 0 4 -0 5  a n d  d i f f e r e n t  
G P C s to o k  d if fe re n t tim e  in  
u p  g r a d in g  th e  q u a l i t y .  
D e fects  in  th e  c o n s tru c tio n  of 
th e  sm o ke  houst* a lso  caused 
d e la y  in  p ro d u c t io n  o f  RSS 1 
g rade.

Price reahzation
T lie  m e m b e rs  o f  t l ie  GPCs 

w h o s e  la te x  is  processed in  
th e  c e n te r  re c e iv e d  b e tte r 
p r ic e  th a n  th a t re ce ive d  by 
th e  m e m b e rs  o f  th e  RPSs 
w h o  p ro cessed  sl'ieets in  the 
h o m e s te a d . T h e  im p r o v e ­
m e n t in  q u a lit> ' co u p le d  w ith  
t h e i r  b a r g a in in g  c a p a c ity  
h a s  e n a b le d  th e  G P C s  to  
o b ta in  a b e tte r p r ic e  th a n  the 
o rd in a P r' sheets p ro d u c e d  bv 
th e  in d i v i d u a l s  o f  th e  
lo c a l i ty .  T h e  c e n te rs  c o u ld  
th u s  g iv e  th e ir  n u *m b e rs  a 
b e tte r p r ic e  th a n  w h a t was 
o b ta in e d  b y  th e  in d iv id u a l 
p rocessors, a fte r  m tv t in g  the 
p ro tv s s in g  cost. T h e  average 
p r ic e  r e a l iz e d  b v  th e  
m e m b e rs  o f  th e G P C s a n d  the 
R re s  w ith o u t  G P C s d u n n g  
2004-05  a n d  th e  d iffe re n c i*  
b e tw e e n  th e  tw c) a re  sh o w n  
in  T a b le  2.

I t  c a n  be  seen  th a t  the  
h ig h e s t ave ra g e  p r ic e  o f  Rs. 
.53.70 p t 'r  k g  w a s  d is b u rse d  
in  Pala re g io n  because o f  the 
h ig h e r  sha re  o f  RSS 1 in  the



to ta l ru b b e r p ro d u c e d . 'I l i is  
reason ing  h o w e v e r  does no t
ho ld  g o o d  in  a co m parison  
be tw een A d o o r  a n d  N ila m - 
b u r re g io n  as G PC s o f A d o o r 
cou ld  p a y  s l ig h t ly  m ore, in  
sp ite  o f  th e  lo w e r  share o f 
RSS 1 in  th e  to ta l q u a n tity . 
T h is  m ig h t  be d u e  to  some 
g a in fu l b a rg a in  ach ieved  by  
the A d o o r  re g io n  o r  d ue  to 
fa ilu re  in  th e  p a r t  o f  N ila m - 
b u r re g io n  to  o b ta in  a r ig h t 
deal fo r  th e ir  b e lte r  q u a lity  
sheets.

Prodtiction o f  export quality 
sheets

A n  a n a ly s is  o f  the  q u a lity  
o f  shee ts  p ro d u c e d  b y  the  
in d iv id u a l p rocesso rs  in d ic ­
a ted a v e ry  h ig h  deg ree  o f 
v a r ia t io n  in  th e  g ra d e s  o f 
s h e e ts  p r o d u c e d  in  th e  
hom esteads. T h e  GPCs, g u i­
d e d  b y  th e  R u b b e r B oard 's  
e x te iis io n  o ff ic e rs  a re  ado p ­
t in g  a lm o s t th e  sam e proce­
d u re  fo r  p ro c e s s in g  w h ic h  
re s u l ts  in  u n i f o r m i t y  in  
shape, c o lo u r  etc., w h ic li is 
e s s e n t ia l f o r  a c c e p ta n c e  
in  the  in te rn a t io n a l m arke t. 
T he  G P C s  in  fa c t p la y e d  a 
c r u c ia l  r o le  in  In d ia 's  
e x ce e d in g  th e  e x p o r t targets 
in  2004-05.

Strengthen iti^ o f RPSs

T h e  g r o u p  p ro c e s s in g  
e n s u re s  r o u n d  th e  y e a r  
a c t iv it ) ’, w h ic h  is v ita l fo r  the 
s u s to n a n iv  o f  a n y  RI*S. I t  has 
b r o u g h t  a b o u t  in c re a s e d  
in v o lv e m e n t o f  th e  g ro w e rs  
in  th e  RPS.
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Social benefits the GPCs have p ro v e d  10 be
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m a in  o b je c tiv e s  o f  b e tte r  ned. Some o f the most
q u a litvandbe tte rm arke H ng , benefitsa representedbe low .



v i t y  a n d  w h ic h  a rc  in  th e  
n e a rb v  l iK a l i t y  o f  tlio se ie c te d  
G P C  a lso  ^vere  so lo c tcd  as 
c o n t r o is .  T h e  G P C s  h a d  
s ta r te d  fu n c t io n in g  d u r in g  
th e  y e a r  2004-05. T h e  econo - 
m ic s  o f  p r o c e s s in g  a n d  
m a rk e t in g  d u r in g  2003-04, 
ie., b e fo re  o p t in g  to  g o  fo r  
g r o u p  p ro c e s s in g  a ls o  w a s  
s tu d ie d  fo r  c o m p a r is o n . A  
q u e s tio n n a ire  w a s  p re p a re d  
a n d  th e  d a ta  w 'e re  co lle c te d  
b y  s c h e d u le  m e th o d .  T h e  
f ie ld  re sea rche rs  w e re  A ss i- 
s ta r \t D e v e lo p m t 'n t  O ff ic e rs  
a n d  F ie ld  O ff ic e rs  (e x te n s io n  
o f f ic e rs )  o f  th e  re g io n  w h o  
h a ve  g o o d  ra p p o r t  w i t h  th e  
s m a ll g ro w e rs . T h e  q u e s tio ­
n n a ire  w a s  te s t v e r if ie d  in  
P a la  re g io n  b y  th e  in v e s t i­
g a to r s  a n d  w a s  s u i t a b ly  
m o d if ie d  ba se d  o n  th e  feed 
b a ck , b e fo re  g iv in g  a f in a l 
s h a p e . D a ta  a v a ila b le  w i t h  
t h e  G P C /R P S  w e r e  a ls o  
co lle c te d .

Results and discussion
Improvement in quality 

T h e  s h if t  f r o m  hom estead  
p ro c e s s in g  to  g ro u p  p ro c e ­
s s in g  h a s  b r o u g h t  a b o u t  
re m a rk a b le  im p ro v e m e n t in  
t h e  q u a l i t y  o f  th e  s h e e ts  
p r o d u c e d .  A  c o n s id e ra b le  
q u a n t ity  o f  th e  sheets  p r o d ­
u c e d  in  th e  G P C s is  RSS 1. 
T h e  q u a n t ity  o f  th e  d if fe re n t  
g r a d e s  p r o d u c e d  in  th e  
G P C s is  g iv e n  in  T a b le  1. T he  
p e rc e n ta g e  o f  th e  d if fe re n t  
g ra d e s  p ro d u c e d  is  s h o w n  in  
F ig u r e  1. I t  is  a ls o  n o te ­
w o r th y  th a t th e  p ro d u c t io n

o f  RSS 5. th e  lo w e s t g ra d e  
a m o n g  th e  g ra d e d  sheets  is 
a lm o s t n i l  o r  b ro u g h t  lo  a 
m in im u m  in  a l l  th e  th re e  
re g io n s . T h e  G P C s e n su re d  
th a t n o t a s in g le  sheet th a t 
c a m e  o u t  o f  t h e i r  s m o k o  
h o u se  is u n g ra d e d . B u lk  o f  
th e  p ro d u c t io n  in  A d o o r  a nd  
N i la m b u r  re g io n s  w a s  o f  
g ra d e  5. In  Pala m o re  th a n  
80  p e r  c e n t  w a s  RSS 1. 
A d o o r  p ro d u c e d  18 p e r  cen t 
a n d  N i la m b u r  42 p e r  ce n t as 
R S S l.

T h e  im p r o v e m e n t  in  
q u a li ty  is  c o n s p ic u o u s  as th e  
s m a ll g ro w e rs  w e re  n o t ab le  
to  p ro d u c e  a n d  m a rk e t th e  
sup>erior g ra d e  w i th o u t  the  
g r o u p  a p p r o a c h .  T h e  
p e rc e n ta g e  o f  th e  d if fe r e n t  
g ra d e s  p r o d u c e d  b y  th e  
s e le c te d  m e m b e rs  o f  th e  
G P C s d u r in g  2003-04, ie., the  
y e a r b e fo re  o p t in g  fo r  g ro u p  
p ro c e s s in g ,  is  s h o w n  in  
F ig u re  2. I t  can  b e  seen th a t 
th e  s h a re  o f  RSS 1 in  th e  
q u a n t i ty  o f  sheet processed 
b y  th e  m e m b e rs  o f  G P C s  
d u r in g  th e  ye a r w a s  n i l  an d  
th e  m a jo r  sha re  w a s  o f  u n g r ­
a d e d  s h e e ts  in  A d o o r  a n d  
RSS 5 in  Pala a nd  N ila m b u r .  
I t  is  a lso  d e a r  th a t th e  s m a ll­
h o ld e r s  w 'i th  h o m e s te a d  
p ro c e s s in g  a re  n o t  p r o d u ­
c in g  RSS 1 as e v id e n c e d  b y  
th e  p e rc e n ta g e  o f  d if fe re n t  
g ra d e s  p r o d u c e d  b y  th e  
m e m b e rs  o f  th e  RPSs, w h ic h  
d o  n o t  u n d e r ta k e  g r o u p  
p r o c e s s in g  a c t i v i t ie s  as 
s h o w n  in  F ig u re  3.

T lie re  has h o w e v e r  been

w id e  v a r ia t io n  a m o n g  GPCs 
o f  th e  th re e  re g io n s  in  the 
p e rc e n ta g e  o f  RSS 1 p ro d ­
u ce d . T h e  p ro b a b le  reason 
b e h in d  i t  is th a t m o s t o f  the 
G P C s se lected  fo r  the  s tu d y  
h a d  s ta rte d  fu n c t io n in g  on lv  
in  2 0 0 4 -0 5  a n d  d i f f e r e n t  
G P C s to o k  d if fe re n t t im e  in  
u p  g r a d in g  th e  q u a l i t y .  
D e fects  in  the  c o n s tru c tio n  of 
the  sm o k e  h o u se  a lso  caused 
d e la y  in  p ro d u c t io n  o f  RSS 1 
g rade.

Pricerealization
T lie  m em bere  o f  the GPCs 

w h o s e  la le x  is processed in  
th e  c e n te r  re c e iv e d  b e tte r 
p r ic e  th a n  th a t re c e iv e d  by 
th e  m e m b e rs  o f  th e  RPSs 
w 'h o  p rocessed  sheets in  thy 
h o m e s te a d . T h e  im p r o v e ­
m e n t In  q u a li ty  co u p le d  w ith  
t h e i r  b a r g a in in g  c a p a c ity  
h a s  e n a b le d  th e  G P C s  to  
o b ta in  a b e tte r p ric e  th a n  the 
o rd in a ry  sheets p r tx lu c e d  by 
th e  i n d i v i d u a l s  o f  th e  
lo c a l i ty .  T h e  c e n te rs  c o u ld  
th u s  g iv e  th e ir  m e m b e rs  a 
b e tte r  p r ic e  th a n  w h a t was 
o b ta in e d  b y  th e  in d iv id u a l 
p rocessors, a fte r  m e e tin g  the 
p ro c e s s in g  cost. T h e  average 
p r ic e  r e a l iz e d  b y  th e  
m e m b e rs  o f  the  GlXTs and the 
RPSs w i th o u t  G lKTs d u r in g  
2004-05  a n d  th e  d if fe re n c e  
b e tw e e n  th e  tw o  are  sh o w n  
in  T a b le  2,

I t  c a n  be  seen  th a t  the 
h ig h e s t a ve ra g e  p n c e  o f  Rs. 
53.70 p e r  k g  w a s  d is b u rse d  
in  Pala re g io n  because o f  the 
h ig h e r  sh a re  o f  RSS 1 in  the



to ta l ru b b e r p ro d u c e d . T liis  
reason ing  h o w e v e r  does no t 
lio ld  go tK i in  a co m parison  
Ije tv /een A d o o r  a nd  N ila m - 
b u r re g io n  a s G P C s o f A d o o r 
c o u ld  p a y  s l ig h t ly  m ore , in  
sp ite  o f  th e  lo w e r  share  o f 
RSS 1 in  th e  to ta l q u a n tity . 
T h is  m ig h t  be  d u e  to  some 
g a in fu l b a rg a in  ach ieved  b y  
iho  A d o o r  re g io n  o r  d u e  to  
fa ilu re  in  th e  p a r t o f  N ila m - 
b u r re g io n  to  o b ta in  a r ig h t 
deal fo r  th e ir  b e tte r  q u a lity  
sheets.

Productioti o f  export quality 
sheets

A n  a n a ly s is  o f  the  q u a lity  
o f shee ts  p ro d u c e d  b y  the  
in d iv id u a l p rocesso rs in d ic ­
ated  a v e ry  h ig h  deg ree  o f 
v a r ia t io n  in  th e  g ra d e s  o f  
s h e e ts  p r o d u c e d  in  th e  
hom esteads . T h e  GPCs, g u i­
d ed  b y  th e  R u b b e r B oard 's  
e x te n s io n  o ff ic e rs  a re  a dop ­
t in g  a lm o s t th e  sam e proce­
d u re  fo r  p ro c e s s in g  w h ic h  
re s u l ts  in  u n i f o r m i t y  in  
shape, c o lo u r  etc., w h ic h  is 
e s s e n t ia l f o r  a c c e p ta n c e  
in  the  in te rn a t io n a l m arke t. 
T h e  G P C h in  fa c t p la y e d  a 
c r u c ia l  r o le  in  In d ia 's  
e xce e d in g  ll^e  e x p o r t targets 
in  2004-1)5.

Strengthening ofR PSs
T h e  g r o u p  p ro c e s s in g  

e n s u re s  r o u n d  th e  y e a r 
a c tiv ity ', w 'h ic h  is v ita l to r  the 
sustenance o f  a n y  R l ^  I t  has 
b r o u g h t  a b o u t  in c re a s e d  
in v o lv e m e n t o f  th e  g ro w e rs  
in  th e  RPS.

Region [ R s s i  ; R S S  4 ! i i S S 5 1 Toffl/
A d o o r _ 7 6 1 8 3 6 3 '6 3 ’ 7 8 0 '  4 4 7 6 1 "  ~
P a la 5 1 0 6 3 9 7 9 2 1 1 6 7 8 ' 6 2 5 3 3
N ila m b u r ; 4 4 1 5 0 ; 5 2 2 8 0 9 6 4 3 0
T o tal I 1 0 2 8 3 1 9 & 4 3 5 j 2 4 5 8 ; 2 0 3 7 2 4

Region

Figure 1. Perccnfage o f different grades o/sheel proJuced in 
GPCs during 2004-05

R egion  ,

2, Pncenfagr gm le. »/■ * «
g m ir r s  he frrr group processrag (2003 -04)

Social benefits the GPCs have p ro ve d  to  be
A p a rt ta r n  ach iev ing  the a l>oo.i to  the so de ty  conOT-

m a in  o b je c tiv e s  o f  b e t te r  n e d ,S o m e o f t l ie m ^ s ta ta g
.lu a litva n d h e tte rm a rke tin g , benefits are p re s e n ts  be low .



R e g io n

Fiifurc 3. Percaitage of different grades of i-heei produced h/ 
members of RPS without grvui) processingdiXU-OS)

R e lie f  fro m  druiJger]/ and 
saving on time

In  th e  h o m e s te a d  p ro c e ­
s s in g , th o u g h  b u lk  o f  th e  
w o rk  in v o lv e d  is d o n e  b \ ' the  
ta p p e r, th e  fa m i ly  m e m b e rs  
a ls o  in v o lv e  in  th e  d r y in g ,  
s m o k in g , s to r in g  and  m a rk e ­
t in g  o f  th e  sheets. T h e  t im e  
ta k e n  b y  v a r io u s  p e rso n s  in  
th e  d i f f e r e n t  a sp e c ts  w a s  
e s tim a te d  a n d  i t  w 'as fo u n d  
th a t a p a rt fro m  th e  tappe r, the  
g ro w 'e r  a n d  h is  w i f e  sp e n d  
som e a p p re c ia b le  t im e  in  the  
p ro c e s s . T h a t  t im e  ca n  be  
sa ve d  as th e  p r o c ^ s in g  a nd  
m a r k e t in g  is  d o n e  b y  th e  
G P C s. T h e  e x te n t o f  sa v in g s  
in  t im e  is  s h o w n  below*.

Tapp>er 38 m a n
d a y s  /h a . / y e a r  

G ro w e r  23 m a n
d a y s /h a . /y e a r  

W ife  10 m a n
d a y s /h a . /y e a r

R e g a rd in g  u t i l iz a t io n  o f  
th e  t im e  s a v e d , in  g e n e ra l, 
the  ta p p e rs  are  fo u n d  to  have

p r o f i ta b ly  u t i ] i2ed  the  tim e . 
O th e rs  h a v e  fo u n d  i t  a b le s ­
s in g  in  th e  fo r m  o f  re la x a ­
tio n .

T h o u g h  th e  t im e  saved  is 
n o t  s ig n i f ic a n t ,  th e  r e l ie f  
f r o m  t l ie  d r u d g e r \ ’ in v o lv e d  
is  re m a r k a b le .  T h e  d a i l v  
r o u t in e  o f  s p r e a d in g  th e  
sheets  in  th e  s u n  a n d  s ta ck ­
in g  th e m  b a c k  w a s  r e a l ly  
t r o u b le s o m e ,  e s p e c ia l ly  
d u r in g  th e  ra in y  season. I t  
w a s  a sh a ck le  w h ic h  d e n ie d , 
e s p e c ia lly  th e  u n e m p lo y e d  
w o m e n  o f  th e  h o u s e , th e  
m u c h  needed  re la x a tio n  a nd  
o p p o r t u n i t y  f o r  s o c ia l 
g a th e r in g .

Cleaner environment 
A  r e m a r k a b le  b e n e f it  

r e s u l t in g  f r o m  th e  g ro u p  
p ro ce ss in g  is  a c le a n e r e n v i­
ro n m e n t .  A lm o s t  a l l  th e  
in f o r m a n t s  a g re e d  th a t 
p ro ce ss in g  in  th e  hom estead 
c re a te d  e f f lu e n t  s ta g n a tio n  
le a d in g  to  fo u l s m e ll and 
b r e e d in g  o f  m o s q u ito e s .  
T hose  w h o  o p te d  fo r  g ro u p  
p ro c e s s in g  g o t r id  o f  those 
h a za rd s . In te re s tin g ly , m a jo ­
r i t y  o f  th e  g ro w ’ers  ha d  no 
c o m p la in t  a b o u t th e  sm e ll o f 
sheets  in  th e  ho u se  as they 
w e re  accu s to m e d  to  it, H o w ­
e v e r ,  th e  n e x t  g e n e ra t io n  
m a y  n o t l ik e  to  s to c k  i t  in  
t h e i r  n e w 'ly  b u i l t  m o d e rn  
houses.

Etnploytuent generation 
T h e  G P C s h a v e  e xce llen t 

p o te n t ia l  f o r  e m p lo y m e n t  
g e n e ra tio n  e s p e c ia lly  to  the 
e c o n o m ic a l ly  b a c k w a r d  
ru ra l w o m e n . T h e  m o n th ly  
a v e ra g e  o t  e m p lo y m e n t  
g e n e ra te d  in  th e  G P C s  is  
s h o w 'n  in  T a b le  3.

G PC s in  th e  th ree  regions, 
o n  an a ve ra g e , h a v e  g ene ­
r a te d  e m p lo y m e n t  w o r th  
118 .50  m a n d a y s . E m p lo y ­
m e n t  g e n e ra te d  w a s  th e  
h ig h e s t in  N 'i la m b u r  re g ion

T a b le  2.
C o m p a r is o n  o f  p r ic e  re a liz e d  d u r in g  2004-05 

( A v e ra g e -R s ./ k g )

Region , GPC RPS without Dtft'crcncc
' (RsJKg) G P C  iKs.,/Kv') IR>JK^)

A d o o r \ 51 .IK) ' 49.40 l.W )

Pala 53.70 52.20 1.51.)

N ila m b u r 50.80 50.10 0.70



(171 .51  m a n d a y s )  a nd  
lo w e s t  in  A d o o r  re g io n  
(76.82 m a n d a ys )

!n  s p i te  o f  ih e  la b o u r  
in te n s iv e  p ro c e s s in g , the 
G PC s w e re  ab io  to  d e liv e r a 
p ro f ita b le  p r ic e  to  the  g ro ­
w e rs  th r o u g h  im p ro v e d  
q u a l i t y .  T h e r e fo r e  th e  
e m p lo y m e n t p o te n tia l o f  the 
G PC s is  n o t  o n ly  susta inable 
b u t  a ls o  l ik e ly  to  increase as 
e v id e n c e d  b y  s u c c e s s fu l 
M o d e l RPSs w h e re  a d d it io ­
n a l s m o k e  h o u s e s  w e re  
n e ce ss ita te d  to  c o n ta in  the 
increased  in f lo w  o f  latex.

Conclusions
T h e  G P C s ha ve  achieved 

re m a rk a b le  im p ro v e m e n t in  
the  q u a li ty  o f  the  sheets. The 
p ro d u c t io n  a n d  m a rke tin g  o f 
the  h ig h e r g rades o f  sheet like  
RSS I h a s  b e e n  m a d e  
p o s s ib le  a m o n g  th e  ru b b e r 
s m a llh o ld e rs  vv ith  the  se tting  
u p  o f  G P C s. F o llo w in g  the 
set s c ie n t i f ic  p ra c tice s , the 
G P C s a re  a b le  to  m a in ta in  
u n i f o r m i t y  o f  th e  s h e e ts  
p ro d u c e d  w h ic h  is c rit ica l fo r 
a c c e p ta n c e  in  th e  in te rn a ­
tio n a l m a rk e t. Im p ro v e m e n t 
in  q u a l i t y  h a s  re s u lte d  in  
b e tte r  p r ic e  f o r  th e  s m a ll­
ho lde rs . R l’ Ss w h ic h  h .\\’e set 
u p  G P C s are  fu r th e r  s tre n ­
g th e n e d  d u e  to  c o n tin u o u s  
a c t iv i ty ,  inc re a se d  in v o lv e ­
m e n t o f  th e  m e m b e rs  and  
in c re a s e d  t u r n  o \ 'o r .  T h e  
la le x  b e in g  p ro ce sse d  and 
m a rk e te d  b v  th e  GlH7s, th e ir 
m e m b e rs  a re  re lie v e d  o f  the 
d r u d g e r y  in v o lv e d  in  (he 
p ro c e s s . I t  h a s  fu r th e r  
im pn^ived  th e  q u a lity ' o f th e ir

j 'fc  by w ay o f  usefu l le isure 
t a x - a  cleaner en v iro n ­
m ent. The CPCs ho ld  e x « .
Hem p o te n tia l fo r  e m p lo -

ym e n l generation especially
•or the ru ra lfo r  the ru ra l women. 
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fo r  th e  ta b u la t io n  and  
analysis o f  the data.
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A bstract
The paper evaluaies the contributiotts of Rubber Research Itistituie of 
bidia (RRU) towards the dissemiuation of informafioti through scientific 
bookf. €ivr since the fiublicatian of the first hook in 1977, RRU has reU'asi'd 20 books 
of u'hich six are proceeding’s of conferences organized or hosted by the Institute. 
Publication of Handlwk of Natural Rubber Production in India in 1980 and Natural 
Rubber: Agromanaganeiil attd Crop PnK'essing in 2000 is a landmark in the nnnah 
of NR in India. Tum hx>k$ of the Institute were published by overseas publishers, 
five bii Indian publishers and the remaining 13 were brought out by the Institute 
itself RRll published 11 books since 2001 of which srcvn uvre released in 2005-2006 
in comntcmoration of the Golden jubilee of the Institute.

K e y  w o rd s : B ooks; In d ia ;  In fo rm a t io n  d is s e m in a tio n ; N a tu ra l ru b b e r; 
P ub lica tions; R R ll,

Introduction
n  research, bo o ks  p la y  
o n ly  v e ry  l im ite d  ro le  
as an  in i t ia l  m e d iu m  
fo r  re p o r t in g  o r ig in a l 

re s u lts  o r  obse rva tio n s . In  the 
h ig h ly  s p e c ia l iz e d  e ra  o f  
s c ie n c c  r e p o r t in g  s c ie n t i f ic  
jo u r n a ls ,  p re s e n ta t io n s  in  
c o n fe re n ce s  a nd  o th e r  p r im ­
a ry  p u b lic a t io n s  p ro v e d  to  
be  m o re  e f f ic ie n t f o r  w id e r  
a n d  sp e e d y  d is s e m in a tio n  o f  
i n f o r m a t i o n  th a n  b o o k s .  
E c o n o m ic  c o n s id e r a t io n s  
a lso  fa v o u r  d is s e m in a t io n  o f  
in fo rm a t io n  th ro u g h  m eans  
o th e r  th a n  b o o k s .

B u t s c ie n t if ic  b o o k s  p re ­
se n t a s y n th e s is  o r  c o n s o li­

d a t io n  o f  e x is t in g  k n o w le d ­
g e  o n  a g iv e n  to p ic .  T h e  
p r im a r } '  re se a rch  e le m e n ts  
i n  t h is  s y n th e s is  in c lu d e  
c o n s o lid a t io n  o f  re s u lts  th a t 
a re  s c a tte re d  in  th e  n u m ­
e r o u s  s c ie n t i f i c  jo u r n a ls ,  
c o n fe re n c e  p a p e rs ,  b o o k s  
a n d  o th e r  p u b l ic a t io n s .  
H e n c e  b o o k s  a ls o  p la y  an 
u n d is p u te d  p ro m in e n t  ro le  
in  m o d e rn  science  c o m m u ­
n ic a t io n  sys te m s  b y  d is t i l l ­
i n g  th e  w o r k s  o f  jo u r n a ls  
in t o  m o r e  m a n a g e a b le  
m o n o g ra p h ic  fo rm a t. Books, 
e v e n  to d a y ,  f o r m  a f a i r ly  
c o n s ta n t f ig u r e  in  m o d e rn  
c ita t io n  p rac tices , n o t o n ly  in  
h u m a n it ie s ,  a r ts  a n d  so c ia l

sc ience  b u t  in  science, tech­
n o lo g y ' a n d  a g r ic u ltu re  also. 

S in c e  i t s  in c e p t io n  in  
1955, th e  R u b b e r  R esearch 
In s t i tu te  o f  In d ia  (R R ll)  has 
b e e n  e f f e c t iv e ly  u t i l i z i n g  
th e s e  c h a n n e ls  f o r  t l ie  
d is s e m in a t io n  o f  s c ie n t i f ic  
in fo rm a t io n  g e n e ra te d  b y  i t  
to  its  c lie n te le  a n d  b w k s  a nd  
m o n o g ra p h s  h a v e  a p r o n v  
in c n t  ro le  in  th is  c o m m u ­
n ic a t io n  sys te m . In  a d d it io n  
to  th e  a rtic le s  c o n tr ib u te d  b y  
s c ie n tis ts  in  p e r io d ic a ls  a nd  
c o n fe re n c e s , t l ie  In s t i t u te  
p u b lis h e d  b iH )ks a n d  m o n o ­
g ra p h s . T h e  b ib l io g ra p h y  o t 
th e  50  y e a rs  o f  re s e a rc h  
c o n tr ib u t io n s  o f  R R ll lis ts  14
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s c ie iit if ic  b o o k s  a lo n g  w ith  
o th e r  p u b l ic a t io n s  (K o ra h  
a nd  Jose, 2005), T hom as ct 
al. (2006) a lso  lis t  20 books 
a m o n g  o th e r  m e a n s  o f  
in fo rm a t io n  d is se m in a tio n . 
T h is  p a p e r a tte m p ts  to  asses 
th e  c o n t r ib u t io n s  o f  RRH 
to w a rd s  th e  d is s e m in a tio n  
o f  s c ie n t i f i c  in fo r m a t io n  
th ro u g h  s c ie n tif ic  books t i l l  
d a te .  A n  a n a ly s is  o f  the  
e v o lu t io n a r y  seq u e n ce  o f 
s c ie n t i f i c  b o o k s , s u b je c t 
d o m a in ,  y e a rw is e  p u b lic a ­
t io n  p ro d u c t iv i t y  a nd  p u b l­
is h e r  d e ta i ls  a re  a lso  
in c lu d e d .

Books and other 
publications of RRII

T h e  p u b lic a t io n  p ro d u ­
c t iv ity  o f  R R II d u r in g  ̂ e  past 
50 ye a rs  is  g iv e n  in  Tab le  1. 
T h e  I n s t i t u t e  h a s  so  fa r  
p u b lis h e d  2379 p u b lic a tio n s  
o f  w h ic h  1171 are  p e rio d ica l

< irticles, 784 a re  p resenta­
tions  in  sc ien tific  sem inars 
and 97 are th e se s /d isse rt­
a tions. In  add ition , 20 books 
and 36 m o n o g ra p h s . 179 
chapters  in  va r io u s  books 
and le c tu re  no tes and  36 
artic les in  souvenirs are the 
o th e r  p u b lic a t io n s  o f  the  
In s t i tu te  (T h o m a s  et al.,
2006). RRII has com piled  13 
b ib lio g ra p h ie s  and  d ire c t­
ories fo r  be tte r b ib liog raph ic  
co n tro l o f pub lished lite ra ­
ture on N R . The Ins titu te  has 
registered 42 genotypes w ith  
G e n e B a n k  o f  N a t io n a l 
C e n tre  fo r  B io te c h n o lo g y  
In fo rm a t io n  (N C B I), U S A  
and the  In s titu te  ho lds the 
US p a te n t fo r  d e p ro te i-  
n iz a tio n  o f N R  latex.

Scientific books:
A chronological review 

The R R II p u b lis h e d  its  
f i r s t  b o o k . Plant and Soil

T a b le  1. R R I I  p u b lic a tio n s  b y  fo rm  (1955-2005)

Arwlysh: Laboreitoiy Manual 
in  1977, (K a r th ik a k u tty a -  
m m a, 1977). T h is  b o o k , a 
co m p ila tio n  o f the standard 
and  a n a ly tic a l p rocedu res  
on the subject, is use fu l in  
ro u tin e  ana ly tica l w o rk  and 
various o the r investigatio i\s 
in  so il and p la n t n u tr it io n . 
The second e d it io n  o f  the 
b o o k  w as b ro u g h t o u t  in  
1989.

T a b le  2.
Y e a rw ise  p u b lic a tio n  o f  

books  (1971-2005)

Type of publication 

J o u rn a l a rtic le s

Number

1171

Papers pR>sented in  conferences 784

C h a p te rs  in  K x )k s ,  le c tu re  notes etc TT9

D is s e r ta tio n s 97

S o u v in e r  a rtic le s 36

M o n o g ra p h s
4 -  v r —

Bcx)ki, , 20

B ib lio g ra p h ie s  &  D irec to ries 13

O th e rs
43

T o ta l 2379

Period Number

1971-1980 ! 1

1981-1990 3

1991-2000 5

2001-2006 ^___ 11

T o ta l 20

T he release o f  tlie  book. 
Natural Rubber Production in 
India, on 24 N o\-en \ber 1980 
b v  D r. M.S. S w am ina than in  
com m em oration o f the S ilver 
Jubilee o f  the R R II is  a m a jo r 
event as there w as no  o ther 
s in g le  v o lu m e  a v a ila b le  
anyw here  w h ic h  covered all 
aspects o f  N R  p ro d u c tio n  
a n d  p ro c e s s in g  ( P i l la y ,  
1980). T h e  b o o k  h a d  30 
chapters beg in n in g  w ith  the 
h is to ry  o f rubbe r p la n ta tio n  
in d u s t r y  in  In d ia  a n d  
c o n c lu d in g  w i t h  ru b b e r  
statistics. In  the  in te rve n in g  
c h a p te rs  b o ta n ic a l a nd  
a g ro n o m ic a l a sp e c ts  o f



r u b b e r  c u l t i v a t i o n ,  la te x  
b io s y n th e s is ,  e x p lo i t a t io n  
te c h n iq u e s ,  d is e a s e s  a n d  
pests  a n d  th e ir  c o n t r o l  p ro ­
cessing o f  the  cm p s  in to  d if fe ­
re n t m a rk e ta b le  fo m is  etc a re  
d is c u s s e d . D e ta i ls  o f  fa rm  
m a n a g e m e n t,  b y p r o d u c ts  
a n d  a n c i l la r y  a c t iv i t ie s  in  
ru b b e r  p la n ta t io n s  le g is la ­
t io n s  c o v e r in g  p la n ta t io n s  
la b o u r  a n d  a c t iv it ie s  o f  the  
R u b b e r  B o a rd  w e r e  a ls o  
in c lu d e d . T h e  b o o k , u n iq u e  
in  its  c o n te n t a n d  cove rage , 
w a s  w e l l  a c c e p te d  b y  i t s  
ta rg e t  c l ie n te le  -  g ro w e rs ,  
s tu d e n ts , m a n u fa c tu re rs  etc.

T h e  Proceedings o f Sixth 
Plantatio}} Crops Symposhn7i 
( P L A C R O S Y M  V ! )  w a s  
p u b lis h e d  in  1987 in c o rp o ­
ra t in g  51 p a p e rs  p re s e n te d  
in  th e  s y m p o s iu m  h e ld  a t 
R R Il d u r in g  16-20 D e ce m b e r 
1984 (S e th u ra j,  1987). T h e  
su b je c t o f  p re s e n ta tio n  w a s  
a r r a n g e d  u n d e r  b o ta n y ,  
p la n t  p ro te c t io n ,  a g ro n o m y  
a n d  e c o n o m ic s  a n d  m a rk e ­
t in g  a n d  th e  p ro c e e d in g s  
in c lu d e d  seven  p a p e rs  fro m  
R R II .  T h e  b o o k . Tree Crop 
Physiology  ( S e th u r a j  a n d  
R a g h a v e n r d a ,  1 9 8 7 ) w a s  
p u b l is h e d  in  198 7  o n  th e  
r e c o m m e n d a t io n s  o f  th e  
in te r n a t io n a l  s y m p o s iu m , 
Treephysiviiia  8 2 , h e ld  a t 
R R I l.  H a v in g  15 c h a p te rs  
o rg a n iz e d  in  tw o  p a rts , th e  
b o o k  p re s e n ts  in fo r m a t io n  
o n  v a r io u s  m e th o d o lo g ie s  fo r  
p h y s io lo g ic a l in v e s t ig a t io n

o n  tre e  c ro p s . T h e  c o n t r i ­
b u te d  a rtic le s  in  th e  fii-s t p a r t 
p r o v id e  a n  in s ig h t  in t o  
d i f fe r e n t  a p p ro a c h e s  to  in  
th e  s tu d y  o f  th e  p h y s io lo g y ' 
o f  t r e e  c r o p s  w h e r e  as 
c h a p te rs  in  the  second p a r t 
o f f e r  s p e c i f ic  s tu d ie s  o f  
p h v s io lo g ic a l in v e s tig a tio n s  
o n  e c o n o m ic a lly  im p o r ta n t  
tre e  crops.

R R II p u b lis h e d  th e  b o o k , 
Ruhbcnoood: Prpiiiwtion mid

Proccssifig imd Utilization in 
India (G n a n a h a ra n  et nl.,
2 0 0 2 )  w a s  p u b l is h e d  in
2002. T h e  b o o k  c o n ta in s  16 
ch a p te rs  o f  w h ic h  tl ire e  w ere  
c o n tr ib u te d  b y  sc ie n tis ts  o f 
RRII.

T h e  b o o k , NaturnI Rubber: 
Biology, Cultivation (duI 
Technology, (S e th u ra j a n d  
M a th e w , 1992), d e a lin g  w ith  
a l l  a sp e c ts  o f  N R  f r o m  its  
h is t o r y ,  p r o d u c t io n  a n d

Injormatkni dissemination by scientific biXiks

Utilizalioft, p re p a re d  b y  A .C . 
S e k h a r  (1 9 8 7 ) , f o r m e r  
D ir e c to r ,  F o re s t  P r o d u c ts  
R e se a rch , F o re s t R ese a rch  
In s t itu te ,  D e h ra d u n  in  1997. 
I t  is  th e  f i r s t  a t t e m p t  to  
c o m p ile  th e  in fo rm a t io n  on 
ru b b e r  w o o d  p ro ce ss in g  a n d  
u t i l i z a t io n  f r o m  a v a ila b le  
p u b lis h e d  l i t e r a tu r e  f r o m  
c o u n tr ie s  w h e re  r u b b e r  is 
c u lt iv a te d  a n d  ru b b e r  w o o d  
is  u t i l i z e d  c o m m e r c ia l ly .  
A n o th e r  b o o k , Riibherwood

pro c e s s in g  w a s  p u b lis h e d  in  
1 9 9 2 . T h e  b o o k  h a s  25 
ch a p te rs  a u th o re d  n u )s tly  by  
s c ie n tis ts  a n d  d e a ls  w i t h  a 
b ro a d  s p e c tru m  o f  sub jects  
r e la te d  to  N R . T h e  b o o k  
c o n ta in s  o n e  c h a p te r each on 
ru b b e r  w o o d  a n d  a n c illa rv ' 
p ro d u c ts  a n d  th e  c h a p te r on 
g u a y u le  (Pnrlhcniiini argeii- 
tatnm) has bee n  in c lu d e d  as 
a p t)ss ib le  a lte rn a t iv e  source  
o f  N R , 'rhe btx'ik, 
of P/iinfation$ (H a r id a s a n ,



1992) p u b l is h e d  in  1992 
c o n ta in s  a c o m p a r is o n  o f  
m a n a g e m e n t o f  p ra c tic e s  
fo llo w e d  in  ru b b e r  estates 
b e lo n g in g  to  I n d ia n  a n d  
fo re ig n  b a s e d  p la n ta t io n  
c o m p a n ie s . T h e  b o o k  has 
n ine  c h a p te rs  in  a d d it io n  lo  
a b ib lio g ra p h y  on  l l ic  subject.

T he  b o o k , Indian Rubber 
Ecofjomi/ ( U n n i et a i, 1995) 
p u b lis h e d  in  1995, is  the  
re su lt o f  a jo in t  p ro je c t o f  the 
E co n o m ic  a n d  S o c ia l In s t i­
tu te  o f  th e  Free  U n iv e rs ity  in  
A m s te rd a m  a n d  th e  R ubber 
B o a rd .  A r r a n g e d  in  10 
c h a p te rs  u n d e r  fo u r  sessi­
ons, ih is  b o o k  describes the 
m a jo r fa c to rs  th a t de te rm in e  
the fu tu re  o f  In d ia n  ru b b e r 
in d u s try .

I n  1 9 9 8 , A l l i e d  P u b l i ­
shers, N e w  D e lh i p u b lis h e d  
the  b o o k , D r i 'r /o p rn f f i fs  in 
Plantation C rops c o n ta in in g  
72 p a p e rs  p re s e n te d  in  12* 
P la n ta tio n  C ro p  S ym p o s iu m  
(P L A C R O S Y M  X I I )  h e ld  at 
RRII, K o tta y a m  d u r in g  27-29 
N o v e m b e r  1996 (M a th e w  
a nd  Jacob, 1998). T h e  p ro ­
ceed ings  c o n ta in  30 papers 
on  c ro p  im p r o v e m e n t ,  22 
papers o n  c ro p  m a nagem en t 
and 10  each  o n  c ro p  p ro te ­
c tio n  a n d  c ro p  pux^essing. In 
a d d i t io n ,  th e  k e y -n o te  
a d d re ss  g iv e n  b v  D r .  M .R . 
S e th u ra j,  th e  G e n e ra l 
C h a irm a n  o f  th e  P LA C R O - 
SY M  X II  o n  B io te ch n o lo g y  in  
P la n ta t io n  C ro p s  Research 
hass a lso  b een  in c lu d e d .

T h e re  ha ve  been t re ­
m e n d o u s  advances  in  
sc ien tific  research and allied 
activiHes o f rubber cu ltiva ­
tio n  and p rim a ry  processing

d u n n g  the twodecades since
th e  p u b lic a t io n  o f  the  
H a n d b o o k  in  1980. The 
In s titu te  released the book, 
Natural Rubber Agromana- 
Satienl and Crop Processing in  
2000, in c o rp o ra t in g  a ll 
aspects o f  N R  c u lt iv a t io n

2002 o rg a n iz e d  b y  th e  
R ubber Board to  m a rk  the 
centenary celebrations o f the 
rubbe r p la n ta tio n  in d u s try  
in  Ind ia . The range o f  sub­
jects covered in  this book is 
w id e  fro m  n u rse ry  te ch n i­
ques to  rub b e r processing, 
s torage and m a rke ting . As 
th e  a u th o rs  o f  th is  pap e r 
inc lude  p o licy  makers, scie­
n tis ts , la rg e  a n d  s m a ll 
grow ers, the s ty le  o f  pres-

a n d  p r im a ry  p ro c e s s in g  en ta tion  varies w id e ly  fro m  
w ith  a ll ava ilab le  in fo rm a - re v ie w s , research  a rtic le s
t io n  (G e o rg e  a nd  Jacob,
2000). The book is organized 
in  34 c h a p te rs  c o v e r in g  
h is to ry , botany, crop  mana­
gem ent and ha r\’esting, crop 
p ro te c tio n , processing and 
m a rke ting . A dequate atten­
tio n  is g ive n  to  byproducts  
and  a n c illa ry  incom e, waste 
m a n a g e m e n t, p la n ta t io n  
m a n a g e m e n t a n d  la b o u r  
leg is la tion. The  book conclu­
d e s  w ith  a p o s it iv e  no te  
p re s e n tin g  N R  as a g reen 
p o ly m e r ,  a lte rn a t iv e  and  
c o m p le m e n t to  s y n th e tic  
rubbe r in  fu tu re . Each chap­
te r begins w ith  a b rie f p rw -  
e n ta tio n  o f the contents to  
facilita te  easy access to  in fo r­
m a t io n  a n d  to  s ta m p  a 
u n ifo rm  s ty le  u p o n  m any 
chapters-

The book, Global Compe- 
titivenesf of M ia n  Rubl êr 
Plantation Imiu>try (Jacob,
2003 ) c o n ta in s  53 pape rs  
p re s e n te d  in  th e  R u b b e r 
P lan te rs ' C onference In d ia

and sh o rt com m un ica tions  
to  s im ple narrations. A m ong  
th e  53 a r t ic le s  22 w e re  
con tribu ted  b y  scientists o f 
RRII and  o ffice rs  o f R ubber 
Board.

The book. Identification of 
Hevea Clones (M e rc y k u tty  et 
ai. 2002) is an  a tte m p t to  
docum en t va rio u s  id e n t if i­
c a tio n  c h a ra c te r is t ic s  o f 
d iffe re n t Hevea clones based 
on d is tingu ishab le  m orpho­
log ica l features. E xp la iiu n g  
the specific  features o f v a r i­
ous clones in  a lu c id  m anner 
an d  u n v e ilin g  the  u n n o t i-  
ceab le  d if fe re n c e s  to  the  
extent possible, th is  p ub lica ­
t io n  p ro ve d  to  be an idea l 
p ractica l g u id e  to  he lp  even 
a la v m a n  to  id e n t i f y  th e  
clones co rrectly.

D u r in g  2005 and the firs t 
h a lf  o f  2006, th e  R R II 
pub lished  a series o f books 
on  specific  aspects o f N R  fo r 
th e  b e n e f it  o f  th e  ru b b e r  
s e c to r d u r in g  i ts  G o ld e n



Jub ilce . T iu ’  f ir s t  book , Hann- 
oniped System Notm’iidaturc: A 
Reference Manual on Rubber 
and Rubber Products, is  a 
re fe re n ce  m a n u a l o n  H a r m ­
o n is e d  C o m m o d it) ’ D e s c r ip ­
t io n  a n d  C o d in g  S y s te m , 
p o p u la r ly  knov \T i as th e  H S  
a n d  c o n ta in s  s a lie n t fe a tu re s  
a n d  u s a g e  o f  th e  H S  w i t h  
s p e c ia l re fe re n c e  to  ru b b e r  
a n d  ru b b e r p ro d u c ts  (G eorge  
a n d  J o s e p h , 2 0 0 5 ) . T h e  
d e ta ils  c o n ta in e d  in  th e  fo u r  
c h a p te r s  o f  th e  m a n u a l  
in c lu d e  th e  s t r u c tu r e  a n d  
e v o lu t io n  as w e l l  as th e  
c o m p o s it io n  o f  th e  H S , the  
s ix  d ig i t  le v e l c la s s if ic a tio n  
a n d  p r o d u c t  d e s c r ip t io n ,  
In d ia 's  ta r i f f  p o l ic ) ' as o n  th e  
y e a r  2005-06 a n d  e ig h t d ig i t  
le v e l in fo rm a t io n  o n  In d ia ’s 
fo re ig n  tra d e  in  ru b b e r  a nd  
ru b b e r  p ro d u c ts  f o r  th e  v e a r 
2003-04 .

T h e  b o o k  o n  c ro p  im p r ­
o v e m e n t m e th o d s  e n tit le d , A 
Manual on Breeding o f  Hei'ca 
is  a s te p -b y -s te p  g u id e  to  the  
te c h n iq u e s  o f  r u b b e r  b re e ­
d in g  ( M y d in  a n d  S a ra s w - 
a th y a m m a , 2005). T h e  b o o k  
e la b o ra te s  u p o n  th e  t im e -  
te s te d  c o n v e n tio n a l b re e d in g  
p ro c e d u re s  in  ru b b e r  w i t h  
th e  a id  o f  l in e  d ra w in g s , f lo w  
c h a r ts  a n d  c o lo u r  i l l u s t r ­
a t io n s .  M o d e r n  b r e e d in g  
te c h n iq u e s  a n d  in te l le c tu a l 
p r o p e r ty  r ig h ts  ( IP R ) h a v e  
b e e n  e x p la in e d  in  a lu c id  
m a n n e r  a lo n g  w i t h  th e  
s u p p o r t  d a ta  a n d  \ 'a r io u s

fo rm a ts  necessary fo r  succ­
e s s fu l im p le m e n ta t io n  o f  
c ro p  im p ro v e m e n t  p ro g ra ­
m m es.

T h e  b o o k , Proceedings of 
the Iniernational Workshop on 
Exploitation Technology b y  
V i ja y a k u m a r  et a!., 2 0 0 5  
c o n ta in s  21 p a p e rs  o n  
e x p lo i t a t io n  te c h n o lo g y ,  
p la n t  b re e d in g , s o c io e c o n ­
o m ic s , ta p p in g  p a n e l d r y ­
n e s s  a n d  la te x  d ia g n o s is  
p re s e n te d  in  th e  w o rk s h o p  
h e ld  o n  1 5 -1 8  D e c e m b e r
2003. R e c o m m e n d a tio n s  o f  
th e  w o rk s h o p  in c lu d e  s teps 
to w a r d s  t r a n s fe r  o f  la te s t  
te c h n o lo g ie s  to  s m a l lh o l ­
de rs , e x c h a n g e  o f  th e  k n o w ­
h o w  o f  v a r io u s  n e w  m e th o d s  
a m o n g  m e m b e r  c o u n tr ie s  
a n d  s e e k in g  in te r n a t io n a l  
f u n d in g  f o r  m u l t ic o u n t r y  
p ro je c ts .

T h e  b o o k  e n t it le d  Descri­
ptors for Riiblvr (R ao, et al.,
2005) is  an a u th e n t ic  g u id e  
fo r  th e  m a n a g e m e n t o f  Hei>ea 
g e r m p la s m  c o n t a in in g  a 
c o m p re h e n s iv e  d e s c r ip t io n  
o f  th e  d if fe re n t g ro w th  stages 
o f  v a r io u s  g e rm p la s m  m a te ­
r ia ls . T h is  w i l l  be  a re fe re n ce  
b o o k  re la te d  to  the  co lle c tio n , 
d o c u m e n ta t io n ,  c h a r a c t ­
e r is a t io n  a n d  e v a lu a t io n  o f  
w i ld  g e rm p la s m  accessions 
a n d  c u l t i v a t e d  c lo n e s  o f  
Hevea t o r  i t s  e f f e c t iv e  
u t i l iz a t io n .

The Preprints o f Papers: 
Infernationitl Natural Rubber 
Conference 2005 c o n ta in s  11 1

p a p e rs  p r e s e n te d  in  th e  
co n fe re n c e  h e ld  a t C o ch in , 
K e ra la  as p a r t  o f  the  G o lden  
J u b ile e  o f  th e  In s titu te . The 
p a p e rs  a re  a r ra n g e d  u n d e r 
e ig h t d is c ip lin e s  bes ides the 
k e y -n o te  a d d re s s  a n d  the  
e ig h t pa p e rs  p rcse n le d  in  the 
t w o  p le n a r y  s e s s io n s  
(M a th e w  et al.. 2005).

T h e  b o o k ,  Coryriespora 
Leaf Disease o f Hevea brasil- 
iensis, is  a c o m p i la t io n  o f 
re v ie w s  o n  th e  c u rre n t status 
o f  th e  m a n a g e m e n t o f  one  o f 
th e  m o s t  s e r io u s  le a f  
d is e a s e s  o f  r u b b e r  (Jacob,
2 0 0 6 ) . A l l  a s p e c ts  o f  th e  
d is e a s e  i n c lu d in g  its  
o c c u r r e n c e ,  s y m p to m s ,  
p a th o g e n ,  t o x in ,  c lo n a l 
r e s is ta n c e  a n d  d i f f e r e n t  
c o n tro l m ea su re s  a re  c o ve r­
ed  in  th e  17 ch a p te rs  o f  the 
b o o k .  T h e  e x p e r ie n c e s  o f  
d isease  c o n tro l m easu res  in 
S r i L a n k a  s in c e  i t s  f i r s t  
d e te c t io n  i n  1985 is  a ls o  
in c lu d e d  a n d  t l ie  d e ta ile d  
b ib l io g r a p h y  in  .th e  e n d  
fa c ilita te s  fu r th e r  re ference.

T h e  re le a se  o f  th e  h ig h  
y ie ld in g  c lo n e  R K I l 105 in  
198 0  w a s  a s ig n i f ic a n t  
b r e a k th r o u g h  in  th e  c ro p  
im p r o v e m e n t  re s e a rc h  in  
R R Il. M o v in g  u  i th  t im e  R R ll 
has e v o lv e d  a n d  re c o m m ­
e n d e d  f iv e  ckm e s in  th e  R R ll 
4 00  s e r ie s  f o r  l im i t e d  
p la n t in g .  In  2005. K R II 414 
a n d  R K il 430 w e re  released 
fo r  c o m m e rc ia l c u lt iv a t io n .  
T h e  b o o k , KRIt 400 St-ritN



of Rubber (Saraswa-
th y a m m a  et a i,  2006) is  a 
c o m p re h e n s iv e  a c c o u n t o f 
y ie ld  a n d  o th e r  seco n d a ry  
a ttr ib u te s  o f  these clones and 
th e ir  p a re n ts  R R ll 105 and 
RRIC  100. T h e  b o o k , o rg a n ­
ized in  e ig h t chapters , covers 
h is to ry  o f  e v o lu t io n  o f  the 
c lo n e s , c h a r a c te r is t ic s  o f  
m a tu re  a n d  f iv e  y e a r  o ld  
trees, as w e l l  as s ix  m o n th s  
o ld  p la n ts ,  le a f  c h a ra c te ­
ris tic s , g e n e tic  v a r ia t io n  o f 
the c lones  etc.

Yearwise publication 
productivity

T h e  y e a rw is e  p u b lic a tio n  
p ro d u c t iv ity  o f  R R Il th ro u g h  
b o o k s  is  g iv e n  in  T a b le  2. 
Since th e  p u b lic a t io n  o f  the 
f ir s t  b o o k  in  1977, g ra d u a l 
increase ca n  be  o b se rved  in  
th e  n u m b e r  o f  s c ie n t i f ic  
books  re leased  d u r in g  1980s 
and 1990s. N in e  bo o ks  w ere  
p u b lis h e d  d u r in g  th e  f ir s t  
f iv e  y e a rs  o f  th e  p re s e n t 
decade  a n d  in  th e  G o ld e n  
Jubilee y e a r 2005 the  In s titu te  
p u b lis h e d  f iv e  b o oks .

Subjectwise publication 
of books

T h e  sub jec tw 'ise  c lass ific ­
a t io n  o f  th e  18 b cw ks  w a s  
g ive n  in  l a b lc  T h ree  books 
(P il la y , 1980; S e th u ra j a nd  
M a th e w , 1997 a n d  G eorge  
and Jacob, 2tXX)) ha ve  bet>n 
accep ted  in te rn a t io n a lly  
c o m p re h e n s iv e  ba s ic  re fe r­
ence b o o ks  o n  N R  c u ltiv a tio n  
and p r im a r y  p rocess ing .

'<U »R  B O « »  B U L E m ^  2S. M 1  ». 2 m "  ' ]  

Table 3. Subjectw ise c lassification o f  books

Subject ] 

Reference books
Books!

3

Reference 

Pillay. 1980; Sethuraj and 
Mathew, 1992; George and 
Jacob, 2000

Crop improvement 4 Mercykutty et a l„ 2002;
M yd in  and Saraswathyamma. 

. 2005; R aoetal, 2005,
; Saraswathyanuna et al, 2006

Plantation crops 3 ; Sethuraj, 1987; Haridasan,
' 1992; Mathew and Jacob, 1998

General books 2 Jacob, 2003; Mathew et a l, 2QQS
Rubberwood 2 Sekhar, 1989; Gnanaiiaran etal.J 

2002
M arketing zmd 
Foreign ixade

2 Unni et al., 1995; George and 
, Jacob, 2005

Crop physiology 1 Sethuraj and RaghavetKlra, 
19S7

Soil and leaf analysisi 1 Karthikakuttvamma. 1977

E xp lo ita tion  ̂ 1 
technology

Vijayakumar et al., 2005

Disease 1 Jacob, 2006

T a b le  4. Proceedings o f  Conferences o rgan ized  
b y  R R Il and p u b lish e d  as books

Year of 
publication

: Details of confnence Reference

I
1987 PLACROSYM VI, 16-24 

Deceml>er 1984, Kottayam, 
bidia

Sethuraj, 1987

1998 PLACROSYM Xn, 27-29 
November 1996, Kottayam. 

' India

Mathew and 
i Jacob. 1998

201X1 i Rubber Planters Conference, 
i 27-29 November 19%, Kottayam, 
' India

Jacob, 2003

2005 International Workshop on 
Exploitation Technology, 15-18 
December 2003, Kottayam, India

V ijayakum ar 
eta!,, 2005

2005 INRC India 2005,6*8 November 
2005. Cochin, India

Mathew et al., 
2005



T h e  th re e  b o o k s  o n  c ro p  
im p ro v e m e n t w i l l  be  u s e fu l 

to  a l l  th o s e  w h o  a re  asso ­
c ia te d  w i t h  b re e d in g , c lo n e  

id e n t i f i c a t i o n  a n d  p la n t  
g e n e t ic  re s o u rc e  m a n a g e ­
m e n t. T h e re  a re  t i ire e  bo o ks  

o n  p la n ta t io n  c ro p s , tw o  on 
m a rk e t in g  a n d  fo re ig n  trade . 

T w o  g e n e ra l b o o k s  c o v e r  

c o m p i la t io n  o f  a r t ic le s  o n  
v a r io u s  a s p e c ts  o f  r u b b e r  
re se a rch . T h e  s u b je c t co ve ­

re d  in  o th e r  b o o k s  in c lu d e  
c r o p  p h y s io lo g y ,  s o i l  a n d  

le a f  a n a ly s is  a n d  e x p lo i ta ­

t io n  te c h n o lo g y .

Proceedings o£ confer­
ences published as book

D u r in g  th e  p a s t 25 yea rs, 

R R II o rg a j i iz e d  18 c o n fe re ­

nces a n d  a s a x ia te d  w i t h  th e  

p u b lic a t io n  a c t iv it ie s  o f  the  

p ro c e e d in g s  o f  f iv e  o f  these 

co n fe re n ce s  (T a b le  4), R R II 

h o s te d  th e  S ix th  a n d  12'^ 

P la n ta t io n  C ro p  S y m p o s ia

T a b le  5
P u b lis h e rs  o f  b o o k s  

b ro u g h t  o u t  b y  th e  R R I I

! Publishers Number of
publicatims

■ Overseas j  
p u b lish e rs  ] 2

O th e r In d ia n  , 5

R RI! 13

a n d  h e a d e d  th e  e d i t o r ia l  
te a m  fo r  th e  p u b lic a t io n  o f  
p ro c e e d in g s . T h e  In s t i tu te  
p u b lis h e d  th e  p ro c e e d in g s  
o f  P L A C R O S Y M  X II  u n d e r  
th e  t i t l e  Dei’ekipvients in 
Plantation Crop Research. The  

b o o k . Global Competiliz>eness 
of Indian Rubber Phmlation 
hidufitry in c o rp o ra te s  pape rs  
p re s e n te d  in  th e  R u b b e r  
P la n te rs ' C o n fe re n c e  2002. 

T h e  o th e r  tw o  b o o k s  a re  the  
p r o c e e d in g s  o f  th e  t w o  
in te r n a t io n a l  c o n fe re n c e s  

o rg a n iz e d  b y  R R II.

Publishers of books
T h e  d e ta ils  o f  th e  p u b l i ­

shers o f  b o o k  b ro u g h t o u t  b y  

R R II a re  p re se n te d  in  T a b le  
5. T w o  bo o ks  w e re  p u b lis h e d  

b y  E ls e v ie r  P u b l is h e r s ,  

A m s te rd a m  (S e th u ra j a n d  
R a g h a ve n d ra , 1987: S e th u ra j 

a n d  M a th e w , 1992). L e a d in g  

In d ia n  b o o k  p u b lis h e rs  l ik e  
O x fo rd  a n d  IB H , N e w  E)e lh i 
(S e th u ra j, 1987), A l l ie d  P u b l­

ishe rs , N e w  D e lh i (M a th e w  

a n d  Jacob, 1998), M a n o h a r  

P u b lish e rs , N e w  D e lh i ( U n n i 

et al., 1 9 9 5 ) a n d  G a n e s h  

P u b l ic a t io n s ,  B a n g a lo r e  
( G n a n a h a ra n  et al., 2 0 0 2 ) 
w e r e  a ls o  a s s o c ia te d  in  

b r in g in g  o u t  w i t h  R R lI 's  

p u b lic a tio n s . O n e  b o o k  w a s  
p u b lis h e d  b y  an  a g e n c y  in  

K e ra la  (H a r id a s a n ,  199 2 ) 

a n d  th e  re m a in in g  11 b o o k s

w e r e  p u b l is h e d  b y  the 
In s t itu te  its e lf.

Bibliographies and 
monographs

D u r in g  th e  pas t 50 years 
R R II p u b lis h e d  10 b ib lio g r­
a p h ie s  (T h o m a s , 2006) and 
38  o th e r  m o n o g ra p h s  
( T h o m a s ,  2 0 0 6 ) . R u b b e r  
B o a rd  a n d  R R II p u b lis h e d  a 
fe w  d ire c to r ie s  a lso . T hough  
p u b lis h e d  as b o o k s , these 
a re  n o t  in c lu d e d  in  th is  
e v a lu a tio n  o f  s c ie n tif ic  books 
w h ic h  co n s o h d a te d  in fo rm ­
a tio n  o n  a g iv e n  subject.

Conclusion
R &  D  e f f o r t s  b e co m e  

m e a n in g fu l o n ly  w h e n  in fe r ­
ences fro m  s c ie n t if ic  in v e s ti­
g a tio n s  reach  th e  fie ld . I t  is 
p r a c t ic a l ly  im p o s s ib le  fo r  
fa rm e rs , e x te n s io n  w o rk e rs  
a n d  o th e r  s ta k e h o ld e rs  o f  
r u b b e r  se c to r to  g a th e r  th e ir 
re le v a n t sca tte re d  in fo rm a ­
t io n  f r o m  v a r io u s  sources. 
O n  re a l is a t io n  o f  th is  fact, 
R R II u lh m a te ly  v e n tu re d  in to  
th e  p u b lic a t io n  o f  the  bix>k, 
Handbook of Naliinil Rubber 
Prodiu tion in India in  1980. 
E f fo r ts  to  in c o r p o r a te  the 
t r e m e n d o u s  d e v e lo p m e n ts  
in  v a r io u s  aspects  o f  ru b b e r 
c u l t i v a t i o n  a n d  p r im a r y  
p ro c e s s in g  e m a n a te d  in  the 
p u b l i c a t io n  o f  Natural 
Rubber: A^romana;,;ement and 
Crop Processin\^ in  2000. 
T h e s e  b o o k s  a lo n g  w ith  
Natural Rubber: Biology.



CuHn'oliott and Processing are 
ra ted  as the  bas ic  reference 
texts o n  th e  subject. T lie  book. 
Tree Crop Physiolo^ p roved 
to  be a so u rce  o f  bas ic  kn o w ­
ledge a n d  i t  has s tim u la te d  
f u r t h e r  re s e a rc h  in  th e  
c h c ^ lle n g in g  f ie ld  o f  tre e  
p h y s io lo g y .

D u r in g  the  past 50 years, 
R R II p u b lis h e d  o v e r  2v'i00 
p u b lic a tio n s  o f  w h ic h  20 are 
s c ie n tif ic  b o oks . T w o  books 
e d ite d  b y  th e  s c ie n tis ts  o f  
R R II w e re  p u b lis h e d  b y  M /  
s. E lseviers, A m s te rd a m , five 
b y  o th e r  le a d in g  In d ia n  
p u b lis h e rs  a n d  th e  re m a i­
n in g  13 b o o k s  w e re  p u b lis ­
hed  b y  the  In s titu te its e lf.O u t 
o f  th e  2 0  b o o k s , 11 w e re  
p u b lis h e d  d u r in g  th e  las t 
fiv e  yea rs .
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Introduction

u b b e r  is  an im p o r ta n t 
in d u s t r ia l  m a te r ia l 
a n d  m o re  th a n  50.000 
d i f f e r e n t  p ro d u c ts  

a re  m a d e  f r o m  ru b b e r . 
D e pend  in g  o n  o r ig in , there 
are tw o  g ro u p s  o f  rubbe r, viz. 
n a tu r a l  r u b b e r  (N R )  a nd  
s y n th e t ic  r u b b e r  (SR). 
H o w e v e r, b o th  a re  po lym ere  
and th e ir  p h y s ic a l p ro p e r­
ties a re  s im ila r  th o u g h  n o t 
id e n t ic a l .  N a tu r a l  ru b b e r  
w h ic h  is  th e  g i f t  o f  na tu re , is 
is o la te d  f r o m  n a tu ra l latex 
and  i t  is  m a rk e te d  in  d if fe ­
re n t fo rm s  a fte r  p rocessing . 
T h e  s o u rc e s  o f  la te x  a re  
fo u n d  in  o v e r  2 000  p la n t 
s p e c ie s  b e lo n g in g  to  311 
g e n e ra  o f  79 fa m i l ie s  in  
d if fe re n t p a rts  o f  the  w o r ld .  
I t  c a n  b e  e x t r a c te d  f r o m  
va r io u s  p a rts  o f  the  p la n t lik e  
bark , nx )ts , lea\'es, stem s and 
even tu K 'r s  a n d  fru its . C o m ­
m e rc ia lly , th e  m a jo r p a rt o f 
N R  is  o b ta in e d  f r o m  th e  
ru b b e r  t re e  {Ht'vca Bra>iU- 
(’rjs is) o r ig in a te d  fro m  A m a ­
zo n  b a s in  o f  s o u th  .America. 
T h e  ia te x  is  e x tra c te d  fro m  
b a rk  o f  th e  tre e  b y  ta p p in g . 
C h e m ic a l ly ,  N R  is  c is -  
p o ly is o p r e n e  in  w h ic h  
is o p r e n e  m o le c u le s  a re

Im ked  together in  sym m e­
t r ic a l l in e a r  c h a in . T he  
sym m etry  o f  the m o lecular 
chain de te rm ines its  stren­
gth  and other characlerisHcs 
tha t g ive  us o p p o rtu n itie s  to  
use i t  to m ake innum erable 
products . SRs are m an made 
sy n th e tic  m a te r ia ls  w h ic h  
are a g ro u p  o f h ig h  m o le ­
cu la r w e ig h t po lym ers. SRs 
are obta ined fro m  petroleum  
de rived  chem ical in te rm ed i­
aries. D iffe re n t categories o f 
SR a re  a v a ila b le  in  the  
m arke t. H i-tech  products are 
feasible fro m  SR fo r d ifferent 
ap p lica tions .

Different forms of 
natural rubber
Latex collected fro m  rubber 
tree is processed to  suitab le 
fo rm s  o f  in d u s t r ia l  ra w  
m ateria ls to  p roduce  a large 
va rie ty  o f  products. D iffe ren t 
fo rm s  o f  N R , v iz .  shee t 
ru b b e r ,  p re s e rv e d  la te x  
c o n c e n tra te , te c h n ic a l ly  
s p e c if ie d  ru b b e r ,  c re p e  
rubber and m ix lif ie d  fo m is  o f 
rubber, are ava ilab le  in  the 
m a rke t (Pal an Dey, 2004).

A m o n g  these , sheet 
ru b b e r  has p re d o m in a n t  
sh a re  in  the  m a rk e t. I t  is 
p roduced  fro m  fie ld  latex by

processing. Three types o f  
sheet m bbers are availab le  
and these are ribbed smoked 
sheet (RSS), a ir-d rie d  sheet 
(A D S ) and sun d rie d  sheet. 
RSS is  a v a ila b e  in  s ix  
d iffe re n t grades v iz . RSS IX , 
RSS 1, RSS 2, RSS 3, RSS 4 
and RSS 5.

L a te x  c o n c e n tra te  is  
prepared fro m  fie ld  la tex by 
m e thods  lik e  e va p o ra tio n , 
e le c tro d e c a n ta tio n , c re a ­
m in g  a n d  c e n t r i fu g in g .  
C ream ing  and ce n tr ifu g in g  
are the m ost w id e ly  accepted 
m ethods w h ic h  increase the 
d ry  ru b b e r co n te n t o f  the 
la te x  to  50-55%  a nd  60% 
re s p e c tiv e ly . T h e  w id e ly  
used cen tr ifu g a tio n  process 
p ro d u c e s  p re s e rv e d  la te x  
concentrate o f  lo w  am m onia 
(L A ) ,  m e d iu m  a m m o n ia  
( M A )  a nd  h ig h  a m m o n ia  
(H A ) types. In  case o f  L A  - 
c o n c e n tra te d  la te x  L A T Z  
latex (latex con ta in in g  0.2% 
am m o n ia , 0.0125% T M T D ,
0.0125% z in c  ox ide  and 0.5% 
la u r ic  a c id )  is  p o p u la r  in  
In d ia  (M a th e w  t’ f  al, 2000).

The techn ica lly  specified 
ru b b e r (TSR ) is  p ro d u c e d  
fro m  la tex, f ie ld  coagu lum  
a n d  a l l  fo rm s  o f  sc ra p  
ru b b e r .  In  In d ia ,  TS R  is
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a v a ila b le  in  s ix  g ra d e s  v iz , 
IS N R  3L , IS N R  3CV. IS N R  3, 
IS N R  10, IS N R  20 . in d  IS N R  
50.

T h e  c re p e  r u b b e r  is  
p ro d u c e d  f r o m  fre s h  la te x  
c o a g u lu m , f ie ld  c o a g u lu m  
(s u c h  as e a r th  s c ra p , s h e ll 
s c ra p ,  t r e e  la c e  e tc . )  o r  
c u t t in g s  o f  RSS. T w o  typ e s  o f  
c repes  a re  k n o w n  a n d  the.se 
a re  i )  la te x  v iz .  p a le  la te x  
c re p e  a n d  s o le  c re p e  a n d  
i i )  f ie ld  c o a g u lu m  cre p e  v iz , 
e s ta te  b r o w n  c re p e ,  t h in  
b ro w n  c repe , th ic k  b la n k e t 
c re p e , f la t  b a rk  c re p e  a n d  
p u re  sm o k e d  b la n k e t crepe.

M o d if ie d  fro m s  o f  N R  fa il 
in to  tw o  g ro u p s . T h e y  a re  
p h y s ic a l ly  m o d if ie d  fo rm s  
a n d  c h e m ic a l ly  m o d i f ie d  
f o r m s .  T h e  fo r m e r  ty p e  
in c lu d e s  o il-e x te n d e d  n a tu ­
ra l ru b b e r  (O E N R ), s u p e r io r  
p ro c e s s in g  n a tu ra l r u b b e r  
(SP), th e rm o p la s H c  n a tu ra l 
r u b b e r  (T P N R ), d e p ro te in i-  
sed  n a tu ra l r u b b e r  (D P N R ) 
e tc . T l ie  la t te r  ty p e  in c lu d e s  
e p o x id is e d  n a tu ra l r u b b e r  
( E N R ) ,  c y c l iz e d  n a tu r a l  
r u b b e r ,  c o n s ta n t  v is c o s ity  
<C V ) a n d  lo w  v is c o s ity  (L V )  
ru b b e r , g ra f t  c o -p o ly m e rs  o f  
N R , l iq u id  n a tu ra l ru b b e r  etc.

T h e  s t ru c tu re  o f  n a tu ra l 
ru b b e r  is  p re s e n te d  b e lo w  in  
T a b le -1 .

Different types of 
synthetic rubber

A t p resen t, m o re  th a n  21X) 
v a r ie t ie s  o t  s y n th e tic  ru b b e r  
a re  p ro d u c e d  in  th e  w o r ld  
(R u b b e r A s ia , 2(X)3). SRs m a y  
be  c la s s if ie d  as i )  G e n e ra ! 
p u rp o s e s  s y n th e t ic  r u b b e r  
a n d  i i )  S p e c ia l p u r p o s e  
s y n th e tic  ru b b e r  w h ic h  ha ve  
te c h n ic a l s u p e r io r i t y  o v e r  
N R .  T h e r e  a re  d i f f e r e n t  
g e n e ra l p u rp o s e  s y n th e t ic  
ru b b e rs  v iz .  S ty re n e -b u ta d i-  
ene  ru b b e r  (SBR: a c o -p o ly -  
m e r  o f  b u ta d ie n e  a n d  
s ty re n e ) .  B u ty l r u b b e r  (c o ­
p o ly m e r  o f  is o b u ty le n e  a nd  
is o p re n e ). N e o p re n e  ru b b e r  
( p o ly c h lo r o p r e n e ) ,  N i t r i l e  
r u b b e r  (c o -p o lv m e r o f  b u ta -  
d ie n e  a n d  a c r v lo n i t r i l e ) ,  
C is * p o lv b u ta d ie n e  ru b b e r  
(B R ), C is -p o ly is o p re n e  (IR ), 
E t h y le n e  p r o p y le n e  ( c o ­
p o ly m e r  o f  e th y le n e  a n d  
p ro p y le n e )  etc.

T h e re  a re  22 ca te g o rie s  o t 
s p e c ia l p u rp o s e  s y n th e t ic  
ru b b e rs  a n d  these a re  p o ly ­
e s te r /p o ly e th e r  e la s to m e rs , 
a c ry l ic  ru b b e rs  a n d  la ttices , 
h a lo g e n a te d  is o b u ty le n e  
b a se d  p o ly m e rs ,  u re th a n e  
a n d  b u ta n e  ru b b e rs , p o ly ­
o le f in  th e r m o p la s t ic  p o ly ­
m e r, e p ic h lo ro h y d r in  p o ly ­
m ers , c o jx i ly m e r  p ro p v le n e

T a b le -1 . S t ru c tu re  o f  n a tu ra l r u b b e r

Name of natural riibher 

Cis-1, 4 -po iy isop renu

Structure 

(— C H y— C -  C H -

o x id e , c y c lo p e n te n e  rubbers, 
f lu o r in a te d  e lastom ers, v in y l 
c o - p o ly m e r s  e tc . (R u b b e r 
A s ia , 2003). T h e  s tru c tu re  of 
s o m e  s y n th e t ic  ru b b e rs  are 
p re se n te d  in  T ab le . 2.

Products of natural and 
synthetic rubbers

T h e re  a rc  in n u m e ra b le  
p ro d u c ts  th a t  a re  m a d e  fro m  
b o th  N R  a n d  SR in d u s tr ia l 
r a w  m a te r ia ls ,  w h ic h  are 
a v a ila b le  in  b o th  la te x  and 
d ry  ru b b e r  fo rm s . 1 he latex, 
an in d u s t r ia l  r a w  m a te ria l, 
in c lu d e s  b o th  p re s e rv e d  
la te x  c o n c e n tra te  o f  N R  and 
s y n th e tic  la te x  p o ly m e rs  and 
i t  is  used  in  v a r io u s  m a n u ­
f a c t u r in g  p ro c e s s e s  to  
p ro d u c e  d if fe re n t gt>ods. The 
d ip p in g  p ro c e s s  gene ra te s  
g o o d s  l ik e  b a llo o n s , b la d ­
d e rs , g lo v e s  ( v iz .  e x a m in ­
a t io n ,  s u rg ic a l,  h o u s e h o ld  
a n d  in d u s t r i a l  g lo v e s ) ,  
f i n g e r  s ta l ls ,  c o n d o m s , 
r u b b e r  b a n d s , n ip p le s  etc. 
T h e  e x t r u s io n  p ro c e s s  
c re a te s  e la s tic  th re a d s  and 
these m a y  be used in  e lastic  
s t r a p p in g ,  c lo U i in g  a n d  
h o s ie ry .  T h e  fo a m in g  a nd  
m o u ld in g  pn-Mes-ses p n x iu c o  
fo a m  m a t t re s s ,  p i l lo w s ,  
c u s h io n s  e tc . T h e  c a s t in g  
p r o c e s s  r e s u l t s  in  th e  
p ro d u c t io n  o f  to y s  etc.

T h e  d r y  in d u s t r ia l  ra w  
m a te r ia ls  a re  used  to  m ake 
m o s t ly  t y r e  a n d  re la te d  
p r o d u c ts  a n d  n o n - t y r e  
p ro d u c ts .  T h e  fo rm e r  cate- 
g o r \ ' p ro d u c ts  in c lu d e  so lid
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n ,b b e rs

Styrene-bu tad iene rubebr j.e. 

P o iy  (bu tad ien ce-costy ren e )

Butyl ru bber i.e.

P o ly  (isobutylene-co-isoprene)

N eo p ren e  rubber i.e. 

P o ly ch lo rop ren e

N tlr ile  ru bber i.e.

P o ly  (bu tadieno-co-acrylon itr ile)

P o ly  butadiene

S ilicone ru bber i.e.

P o ly  d im ethvls iJoxane

Styrene a c ry lic

V in y l ac ry lic

U rethnno i.e. P oly ester or 
Poly e ther urethanes

T h io ko l A

Structure

C H .

C6H5

I

( ( -C H r -C H j - )  50 (-C H ^ -C  -  C H -C H ^ .i) „  

CH,CH,

( ( - C H i- C H  -  C H -C H j_ )  3 ^

I
CN

( C H ^ ^ C H - C H r - )  „

C H ,

i
( - S i - 0 - ) „

I

( - C H j - C H - )  ,
I I

CfiHj COOR

— (C H r - C H - )  m - ( C H r - C H - ) -

OCOCH,

Ht:>— (— P—OCONHRNHCOO— ) n - P - O H

( - C H r - C H l - S - S - )  n

ty re s ,  p n e u m ^ f ic  ty re s  &  
tubes, re tre a d  m .ile r if l ls , t \ 're  
flaps  etc. T h e  ru b b e r t \ ’res are 
sh o w n  in  t'igu rt*. T h e  n on  - 
ty re  p ro d u c ts  are co n ve yo r 
b e lt in g  a n d  r o l le r s ,  t ra n s ­

m is s io n  b e lt in g ,  hoses &  
tub ings, electrica l products, 
p a cka ^n g , boots, containers
&  lite -sav ing  devices, shoes
&  chappals, rep^iir m aterials, 
h o u s e h o ld  &  s ta t io n e ry

g o o d s , s p o r ts  i te m s , h o t  
w a te r  b o tt le s , m e d ic in a l 
s to p p e rs , h o s p ita l sheets, 
re b re a th in g  bags, o x y g e n  
m asks, a n ti-s ta tic  tu b in g  &  
f lo o r in g , adhesives, coated



fabrics, door &  hath mats 
rubber grating used at the 
entrance of b u 3 d u ^  rubber 
rollers used in t\peHTiters. 
printers etc

NR  has been replaced by 
SR in many appiications 
partially or hilJy. Synthetic 
rubbers have dif#erent char­
acteristics. StvT«w-buladi- 
ene rubber among the 
general purpose s\*nthetic 
nibbers. is ̂ •efl knavtTi for its 
wide application in paper 
coating, adhesives and 
carpet binding. Ethylene 
prop>lene nibber is xtsed for 
wire and cable insulatioD 
and it has superior ozone 
and weather ageing resista­
nce, Buty l rubber has resis­
tance to oxidatkin in air and 
air penneaH[jt\’ and it can 
be used to produce tyre tubes, 
gaskets, diaphragms etc. 
Neoprene rubber has high 
tensile strength and resist- 
a n ce tD tu e .o iT -sS o ^x 'e n tsa n d  ' 
ageing and it has selecti\'e 
application. Neoprene  
rubber is insoluble in petr­
oleum and vegetable oil, 
especialt^’ gasoline and in

liquid pentane and butane 
and it is used for making 
beits fw  powCT traf^misKon 
and conveying, gaskets 
(washers), .yire insulators 
etc. N’itrile rubber has wide 
application in the concerned 
products owing to its pro­
perty-re^stance to oil 
greases etc. Acry'iic pohiners 
are used in household paint 
and industrial finishes arnj 
pro\*ide chemical resistarKe 
and outstanding weathe- 
rability. Ethylene-vm s! 
cWoodecopoh-irters (E\'CL • 
are used as tlame-retardant 
adhesives. Poiv-butadiene . 
used to make ' temper­
ature flexible tape The 
sopenorit]i- oi special pur­
pose s\*nthrtic rubbers are 
due tc theu superior prop­
erties like resistances to 
chemicals including 
sunlight, ozone, tempera­
ture etc. It has special 
application in atomotive 
industry. Such SRs are used
lo prodxice adhesiv-es. coati­
ngs. uwul^ors. packi- 

gaskets, seals rswoid- 
ings, footweare<c.

Com parison between  
natural and synthetic 
rubber  

Characteristics
The characteristic prop­

erties of various elastomers 
including \R  are compared 
in Table 2 (Stem. 19B0X 

The taWe shows, that 
is exoHlent in certain pro­
perties hke tensile s t r e t ^  
abtaaiori resistance etc. while 
it shov»-s poor oil resistance, 
air impermeability- etc. SR 
like butyl rubber has 
excellent air imperme^lity 
ar>d therefore is widely used 
in inner tubes ot the 
automobile ty res-. Smuiariv. 
the excellent oil resistance ô  
nitnle rubber. tlame 
resistance of neoprene etc 
are utilized in %arious 
applications. It ident 
that the choice or >electK>no* 
a rubber tor a particular 
applicatKtn js dettmuned b\- 
the vharactenstik pn->pert\- 
*•'? rubber

E n rr^  rrtpiirrment

-  r „ ; u : r e ; iw n i
lor product’-.-n .'f \R  i*; 
much th-jt ot

produce««•>' f T ,
\'R iweds aK -:f ]? it, Cl
^ ie r g \  -V
in  v j r k - -\Tnpv^ntni>. 

fertilize rs  &
c h e m K ' - 3 G |e n e r ^
p^unar -̂
pr^^  i; 3G j..-r-g>
transport ’

On the other ‘ ind SR 
requires abmit 108 to 174 Cl



raW vT  U d a e n e rg N

< iik )R )p fv n e

■Aber 12)GJen«g>
tlyrene bufc»dk?r»e 
n*her 130Q«nerg>
butyl rubber 174Qenef?j 
ik L ( M a th e H  19% ).

dunng the btosyv^nest& at 
n isb e r

E in v M
a o m / i i y n r f

\ T i iS p coduo fti W .T* I »

cost technology and its 
production requires \ess

Han̂ estine and ptocessing, 
product manu^Actvring. 
v^op addition, auri(«ting 
« 1  o4kt Mt i«Uhed indu- 
stfies. itn eet fe sod aH eC T d b - 

vaWe Imd and BwuiaHe 
enviroiunent for proper 
gfo«ih  of tree ̂  *a«is*ac­
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t o r \ ’  r u b b e r  y ie ld .  O n  th e  
o th e r  h a n d , SR is  p ro d u c e d  
w i t h  h ig h  c o s t  a d v a n c e d  
t e c h n o lo g y  a n d  i t s  
p r o d u c t io n  ne e d s  c h e m ic a l 
c o m p o u n d s  d e r iv e d  f r o m  
p e tro le u m  and  re q u ire s  m o re  
in v e s tm e n t. I t  is  s> 'n thes ized  
in  a ta c to r> - w i t h  s u ita b le  
in fra s tru c tu re .  T h e  p h o to s v -  
n th e s is  p r o c K s  in v o h  ed  in  
th e  p r o d u c t io n  o f  \ * R  in  th e  
tre e  p u r if ie s  t f ie  a tm o s p ^ r e  
b y  a b s o rb in g  c a ib o n  d io x id e  
a n d  l i b e r a t i n g  o x y g e n .  
D u r in g  p ro ce ss in g  o f  r u t i i r a l  
r u b b e r  th e  f l u e n t  p ro d u c e d  
in  th e  p ro c e s s in g  c w it r e  can 
b e  e f f e c t i v e ly  u ^ d  f o r  
g e n e r a t in g  b io - g a s .  T h e  
r u b b e r  p la n t a t io n s  a re  a 
renevt'abJe. s u s ta in a b le , n o n -  
p o t iu t in g  a n d  e n \ir tH m ie T i(  
f r ie n d ly  s o u rc e  o f  n iM > e r. 
R u b b e r  p ia n ta t io n s  hav-e a 
g r e e n  im a g e  a n d  a re  
in h e r e n t l y  e n v i r o n m e n t  
f r ie n d ly .  The  ecok)g>- o f  th e  
p la n t a t i o n  s i t e  is  n o t  
d is t u r b e d .  O n  th e  o t h e r  
hand<  SR p r o d u c t io n  p o l l ­
u te s  ^  s u r ro u n d in g s . T h e  
e co lo g y  o f  th e  p ro d u c t io n  s ite  
m a y  b e  d is t u r b e d .  N R  
p r o d u c t io n  n e e d s  m o re  
e n c o u ra g e m e n t th a n  SR as 
th e  b e n e fits  ca n  be  sh a re d  b>- 
m o re  p e o p le  ai>d th e  n i r ^  
p e o p le  in c lu d in g  th e  p o o r  
c a n  e n jo y  s u b s ta n t ia l p o r ­
t io n  o f  th e  in c o m e - O n  tf*e, 
o th e r  h a n d , o n l \ ’ m a n u fa c tu ­
r in g  u n its  a re  e i ^ y i n g  th e  
m o n e t a r v  b e n e f i t  o f  SR  
p r o d u c t io n  a n d  th e  p re d o ­
m in a n t  s h a re  go e s  to  u rb a n  
p e o p le . I t  is  a ls o  t r w  th a t  th e

p r o d u c t io n  o f  SR re q u ire s  
m o re  fa c to r ie s  lh a l increase  
th e  a tm o s p h e r ic  p o l lu t io n .  I t  
a ls o  e n c o u ra g e s  u r b a n iz ­
a t io n  ca u s in g  flow - o f  p e o p le  
f r o m  r u r a l  a re a s  to  u rb a n  
areas. O n e  a d v a n ta g e  in  SR 
s id e  is  th a t  a h u g e  q u a n t ity  
o f  d if fe re n t  g ra d e s  o f  SR can 
b e  p ro d u c e d  f ro m  fa c to r ie s  
s i t u a te d  in  s m a l l  a re a s  
w i th in  a  s h o r t  p e r io d .

Conclusion
B o th  n a tu ra l a n d  s y n th ­

e t ic  r u b b e r s  a re  e s s e n t ia l 
in d u s t r ia l  ra w  m a te r ia ls  to  
m a n u fa c tu re  a la rg e  v a r ie t\-  
o f  g o o d s  to  c a te r to  th e  in c re ­
a s in g  d e m a n d .  T h e  s u i ta ­
b i l i t y  o f  a n v  t \ ’p e  o f  rut<>er 
as r a w  m a te r ia l  lie $  in  its  
p ro p e r t ie s . S>-nthetic n ib b e r  
is  s u ita b le  in  t \ r e  s id e  w a lls , 
t re a d s  fo r  b u ik ie T . t ra c to r  e tc 
a n d  a p p lic a t io n s  re q u ir in g
o i l  r w is ta n c e  a n d  th e rm a l 
d e g ra d a tio n . N a tu ra l ru b b e r 
is  s u ita b le  fo r  th e  p ro d u c ts  
w i t h  c h a ra c te r is t ic s  o f  Io h  
h e a t b u i ld  u p . h ig h  re s ik r»ce  
e tc .  T h is  v a lu a b le  ra^v 
m a te r ia l is  m a d e  w i t h  eas\' 
p ro c e s s in g  a n d  less in v e s ­
tm e n t  a n d  p ro v id e s  o p p o ­
r tu n it ie s  to  sh a re  th e  irK o n tc  
w id e ly .  I t  is  m o re  acce p ta b le  
t o  th e  e n v i r o n m e n t  a n d  
s o c ie ty  D e s p i te  Ih e  fe w  
a d v a n ta g e s  o f  S R , X R  
c o n tin u e s  to  h o ld  an  im p o ­
r ta n t  p la c e  i n  th e  r u b b e r  
u n d u s t r v .  I t s  re s is ta n c e  to  
h e a t b u i ld  u p  m a k e s  th is  
in d u s t r i a l  r a w  m a te r ia l  
v a lu a i : ^  fo r  l\T e s  o n  ra c in g

c a rs ,  t r u c k s ,  b u s e s  a nd  
a e ro p la n e s .
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be year 3)05 marked 
the GoldCT lubilee of 
the Rubber Researdi 
Institute of India. A 

-̂ries of programmes was
organized during this 
memorable occasion for 
pn>f:jling the consp»c\*ous 
cDntributions of the Institute 
before the scientific comm­
unity aiKi the public.

On Friday the 29 Julv 
2005. His Excelleno* the 
President of India. Dr. A. P. J 
Abdul Kalam inaugurated 
the >*ear long celebrations at 
the headquarters of the 
Institute, near Kottavam, 
Kerala The President in his 
ouugurai address, said that 
though there v. as a pheno­
menal increase in the area 
under rubber and per hect- 
are production ov’er d>e past 
50 years there still exists 
s o ^  ̂  rasing the national 
production. ?lailing die RRII 
for its remarkable research 
contributions. Dr. Kalam 
dso suggested a six-point 
■OBSion tor the Institute ^  
^  sustained growth of the 
lubber sector. On the occa­
sion. the President also 
dedkated to d v  nation, tvio 
iww ru b b « vHones. RRII 414 
and RRII 4.V di vok>ped b> 
t i e  I n s t i t u t e d  h .trH lin g o v e r 
plants *.>1 the new lo
the Q uel Simtster i.>t ke«b  
Mr. Oommen Oiand\. Ihe 
OtiH Mintster also un\’eifed 
Ae tfoundatKxi stone of the 
GoWen Jubilee Laborator>

r -  ^  o f
Commerce and 

Industry-, M r. EVKS E U n i-  
wan inaugurated the plaS- 

w the proposed rut*w 
"o w  museum.

On 12 August :̂ 005, the 
institute organized the 

Workshop m C k a n
l ^ l o p m e n  t Mechar, 
iCDM i under the Kvoto 
PnJtocoJ with reference to the 
Indian rubber sector. The

OUS research institutes, 
ioentisis of RRn and officers 
«  me Rubber Boani prese­
nted papers A couple of 
CDM project developers 
participated m the Work- 

and shared their expe­
rience. About 150 partici- 
paitts representing varioiK 
stakeholders including 
Planters, processors, manu­
facturers, foresters, acade­
mics and scientists attended

<e

.Vnr dew? ^  His ExaMrmt  ̂tke ir tsA ml fj-

H held M Kottayw
focused on carbon tradi^ 
and die pct=ntial &undal 
benefits ^  various ptay«s 
ui the rubber sector can 
through CDM. Mr. Sa|en
Peler IAS Chairman, Rubber 
Board, inaugurated the 
v̂ .>rishap Nfe. Lika Mk^r, 
Convener. Centre for Gkba) 
Envmwwient Resemrdt Nê % 
DeflH deli\-ered dw ke>-nole 
address- Experts from vari-

theWoikshop.
The

JtsNier Coii/ '̂ejsa, I\RC 
India 2G35. GfgF-iiaerf by d* 
Institute at Cochin on 
No%ember 2S5 a
foniin for more than 400 
researcher? trom ail «-E
fvorid to tfitenct evahaalin̂  
the trends in naturaJ n*her 
research during the J«t 
decade and to ^ ‘ . 3 nda
for the hiture. Technical



sesstoRS o n  \ 'a r io u s  th e m e s 
w e re  h e ld  in  p a r a t td  sessi­
o n s . P te fia n -  sessions w e rv  
a ls o  h e ld  o n  th e  la s t  t w o  
d a y s  o f  th e  c o n fe re n c e . A  
p o s te r  se ss io n  w a s  o r g ^ -  
z e d  in  v .-h k h  o v e r  50 p a p ^ s  
w e re  p re s e n te d . T h e  resj>- 
o n s e  to  IX R C  2 0 0 5  w a <  
o v e r w h d  m i r ^  as n x » t  o f  the  
in te r n a t io n a l  a g e n c ie s  a n d  
m a io r  r u b b e r  p r o d u c in g  
c o u n t r ie s  p a r t ic ip a te d .  A  
n u m b e r  o f  d e le g a te s  f r o m  
A > ^R P C  m e m b e r  c o u n tr ie s  
a n d  rR R D B  m e m b e r  in s t i t ­
u te s  p a r t i c ip a t e d  i n  th e  
co n fe rence .

T h e  R R I I  h o s te d  th e  
lHt<Tnefi0K:r W c’^ksh?;' . ; 
Ttffpmg PiTtt? D n /n ^  < TPD> 
c f  R u H v r . o rg a n iz e d  b \  th e  
IRRD B  ^ e c ia i i s t  G ro u p  on 
PhvskA3g% ’ a t K o tta v a m  o n
10 N o v e m b e r  T h e  W o r k s ­
h o p  u n d e rs c o re d  th e  nee d  to  
a d d re s s  th e  p r o b le m  in  a 
c o m fH e h e n s iv e  a n d  h o lis b c  
m a n n e r  a n d  e \'o t\*e  research  
based  ^ ra te g ie s  t o  c o n ta in  it 
In  h is  o p e n in g  a d d re s s  D r .  
W a n  A b d u l  R a h a m a n , 
C h a irm a n . 1R R D 5 ^ a id  th a t  
th e  B o a rd  h ^  vden t it le d  T P D  
as o n e  o f  t f ie  m o s t im p o r ta n t  
p ro W e m s  to  be  a d d re sse d  bv  
s c ie n tis ts . T h e  fo cu s  s h o u ld  
be  o n  ^ s e s s jn g  th e  g ra v its  
o f  T P D  inciderwce in  \  a rio u >  
ru b b e r  g r o w in g  c o u n tr ie s  
T h e re  w e r e  o ra )  p re > t'-  
n ta t io n s  a n d  a b r a in  s to r ­
m in g  sessicm.

T h e  15 d a \
TraifUfi)’ Pro^r^’. : : : r . i ' - . y r

■ licatwn -
fM P la r tl G im e tt i  R e - . <rci 
Matiaf^ement in -
Cwps was o rg a n iz e d  trom 2̂  
N o v e m b e r  to  U  D e c e m b e r

2 0 0 5 . T h e  15  d a v  p r o g r a ­
m m e  p r o v id e d  h a n d s  o n  
t r a in in g  to  th e  p a r t ic ip a n ts  
o n  a  vk id e  ra n g e  o f  to p ic s . 
F i f te e n  s c ie n t is ts  f r o m  
v a r io u s  n a t io n a l in s t i tu te s  
a n d  u n iv e r s i t ie s  p a r t i c i ­
p a te d  in  th e  p ro g ra m m e .

T w e J w  sc ie n tis ts  fro m  IC 
d iflhp ren t r u b b e r  p ro d u c in g  
c o u n tr ie s  p a r t ic ip a te d  in  th e  
Internal! '"■y. •

*'■ “T Tt;;' .

f u n d e d  b y  th e  C o m m o n  
F u n d  fb rC on im od itM ?s (CFC i 
j n d  h e ld  f ro m  I^■^o A p n l  
2 ' ' . '6  T h e  p r o g r a m m e
I .m o is te d  .•{ c la ' - ^ r o in '  
le c tu re s , p ra c tic a l^  a n d  r u iJ  
d e m o n s tra t io n ^  H u  tr . : :-  
n e o s  w e r e  p r o m p te d  t,-  
d e v e io p  a n d  p re s e n t a c o u r -  
t r \ '  p la n  to rC o rv n e s p o ra  Ji 
d ise a se  m a n a ^ e m e r l U ' N  
ta ke n  u p  o n  th«?»r re tu rn . R K II 
a ls o  ■> rgan ized  ar. . r ie n -  
la t io n  p r o g r a m m e  d ' j r in s :  
A u g u s t  2 "  ' -  :cr  >. v :c r -  
a io n  o th c e rs  rh i R j t ' i x :  
B o a rd o n id e n n r tc . ’. : ’ - f th-. 
n e v . ’ v  re le a s e d  R R II  4'. 
senes  cKm es

T h e  In s t i tu te  cv»nducti - 
fa r m e r - s c ie n t j - i t t r ' t  ra c t . r. 
; 'a '^ a m m e < -  .it . -j:- 
r e n U - e n t r e ^ in ;K " - . : i : -  -• 
r u b b e r  r i  ci> n ••
K e ra la  a rv i o r v  ;v •
trad itior.»*i; . ; \ v > n h -
E a s t In d ia  A i .  i n d  
inn«.’ \ a t i \ o  t j r o - . s iT ' w h - ' 
h a v e  d e v e lo p e d  
n o lo g ie ?  in  - u c h  .>
a g ro m a n a ^e n 'i: n t  ;'r.u 't»a ->  
, 'ro p  h a n . 'e s t i i!^  p riv» -
s s in ^  p o l lu tK 'n  ^onm%} t x \ '  
k e t 'p in g e tc  in fe ra c te d  w ith  
th e  'C :o n t i 't>  ieprt*s» .-n tm g 
v a r io u s  di«opUPA>. o t RRU n

e a c h  o f  th is  p ro g ra m m e . 
M a n y  in n o v a t iv e  id e a s  o f  
f a r m e r s  c o u id  be  n o te d  
w h ic h  w i l l  b e  s tu d ie d  m  
d e p th  b y  th e  R R II.

S ix  s c ie n t if ic  b o oks , three 
b ib lio g ra p h ie s . t^\ o  tra m in g  
m a n u a ls  a n d  a d in .*c to r\- as 
l is te d  belo-.'* w e re  pu b lish e d  
b \  R R I I  d u rii- .^ ^  :  • =
c o ld e n  ^ ; : ts  .i? t ^ -  In s t i t ' j tc  
to  th e  ru b b e r  sect-;.:

Details of the books



d r .  N.M. MATHEW RETIRED \ S  
d i r e c t o r  o f  r e s e a r c h

. research in the 
country, rettred 

A  frocn service on 3{.
Octob«r20Q6aftoTa

n  I H I  o< nine rears 
is Director 

Stathev. is rrtirin^ at a tm » when the 
institute is s t r in g  proud »̂ »th the release 
V r ft\e premium productî 'ih- mbber doms 
TOCCTttiy in its gckden |ubile« wm. Aswi^ 
them. RRH 414 and 430 wete w»Wia«.f4 
extensive cultivatMn this year.

Apart tnxn a series ot research-onenled 
programmes, the Institute organised 
Srjentists^rowen: meets m seven centres 
m Ihe goiden jubdee year of RRD. They were 
m̂ L'ant to integrate natu-e kKmiedge on 
rubber cultivation with research 
'^oret»> ^enhandi  ̂productixity and brii^- 
tr z  i -' ■- productK-io cost throu^ innova- 
ti\ e methods. An advanced research mttre 
Jv>r iechnology with rr.odcm laboratory- 
comp>f * i-> ̂ Ubh-i^vd at the RRU durutg
th».̂  ivnurc ot Dr Vtalhe^

^  N M. Math™ ;->-«Dr _
DinrciM. Rubber » « « r fu U  eHorts o< tf,, R„t*er »,
RMeardi Inslitule anttol the CiPrv»o)vr. iad  ____ »ha,
of indU who was the fungus atucked the pUntotKm in 
Inarumcnlal in po- nortiem Kei^U and ICam t̂dLa Duiiw hs 
puUrisinj rubber lenure as Direttor oi RRII, the Inttihue

conducied studies t.n ihe mtpact of -Jw 
pro»B«>ns of WTO on «ie  R i*bei induse-, 
tn the coontTT. Sar»-e?-s and Studies Here 
conducted in the heMs o f quality 
upgradation, developneni o f trmK^enic
pleits and cost edective l^ i| ]^  wstems too.

Dr \Uhew wfao hid |oined ihe RJ01 in 
1972 secured his doctorate fr^sa irT, 
Wiaragpur. Piim  to jo m ^  the s e r m  ot 
Ihe Boaid. he was a iectuner at Mar 
Cofiege. llHnix-ananthafMraoi had ^k> 
worked as a A em ak in Andhra Pradesli 
Paper MilK

A cMCive otf Chaneanasbecy. he «ns &e 
chief editor of Natural Ru l^r Research 
)oumal and monber o i the go^waM̂  hc«d 
of Indian Rubber Manufacturers Research 
Association and Indian Society for 
P^tatkm Oops.

Dr. Mathe«»- has more than lOD reaeanh 
papers to his credit Six resewch sdvirfars 
took doctorate hnn ditfereni iHwversities 
under his guidance.

Dr. Mathew's colteagnes ^ v e  hun a 
b^jfita n g  ^endoff.

The Golden Jubilee 
ce r̂t'rdtwtts of RRC e%oked 
immense enthusiasm among 
all thos«? v»hc are ir.voh-ed in 
the NT? Induitrx- in general 
the Rubber Board of India 
and ^  RRD in particular

kurian K Tbooias 
ir PubhcationOtticer.

RRU, kotta  ̂am t>&<? OCW.



IN TE R A C T IO N  BETWEEN GROW ERS 
A N D  SCIENTISTS ESSENTIAL -  SAJEN PETER

h e  I n d ia n  R u b b e r  
B o a rd  C h a in n a n  M r. 
S a jen  P e te r IA S  sa id  
t h a t  in te r a c t io n  

hetv.-een ru b b e r g ro w e rs  and  
sc ie n tis ts  w o rk in g  in  ru b b e r 
se c to r is  \  er)- m u c h  needed  
an d  s h o u ld  be a re g u la r ever- 
c is e . E v e n  th o u g h  K e ra la , 
w h ic h  a c c o u n ts  f o r  90  p e r ­
cen t o f  ru b b e r  p n x iu c t i tm  in  
In d ia , lie s  o u ts id e  th e  id e a l 
ru b b e r b e lt, i t  has a c ii ie t ed  a 
very  h ig h  le v e l 
o f  p r o d u c t iv i t y  
a n d  ru b b e r c u lt i­
v a t io n  h a s  s u c ­
c e s s fu l ly  b e e r  
e x te n d e d  e v e n  
to  S 'o rth  Eastern 
areas w h ic h  are 
t a r  b e y o n d  th e  
t r a d i t io n a l  r u b -  
hergr-w ^-ffigarea.
T h is  IS because 
o f  t h i  s t r o n g  
research a n d  <ie> 
v e l o p m e n t a l  
a c tiN ities  ca rrie d  
o u t  in  In d ia n  ru b b e r  se c to r 
a n d  th e  h i ^  les e l adc^> tio r 
o f  te ch n o lo g ie s  b\* th e  ru b b e r 
g ro w e rs .

M r. S a ^  P eter w a s  de L - 
v e r in g  th e  in a u g u ra l adches< 
in  th e  R u b b e r G nyn 'e rs  C c*v  
f e r e n c ’  200 6  o rg a n iz e d  b y  
th e  R u b b e r  R e s e a rc h  In s ­
t i tu te  o f  ir td ia .  H e  a lso  sa td  

th e  o i g r o w e r *
s c ie n t is t  in i j r a c t io n s  c o n d -

n e w  id e a s , in d ig e n o u s  
k n o w le d g e  a n d  a lso  re s u lts  
o f  severa l fie ld  le%-el research 
a c t iv it ie s  co n d u c te d  b> g ro * 
•A-ers. Based o n  th e  s u c c « s  
I" ' th e s e  in te ra c t io n s ,  th e  
B oard  m o o ts  an idea  to  m ake  
i t  a re g u la r exercise.

T h e  in a u g u ra l m e e tin g  o f  
the  C onference  w as p re s id e d  
o v e r  b y  D r .  N ..M . M a th e w , 
D ire c to r. R R li.

A b o u t 50 innovati%-e gn>-

R^hbr-

th e

o b s c -  j ; ; .

i i f fe re n t  p a rts  ••‘ t

il r u b b e r  g r  - 
p r e ^ r t e d  th tr i i

A  c o m p i la t io n  o f  th« 
p a p e rs  p re s e n te d  in  tKe 
G ro w e rs ' C o n fe re n ce  and a 
d c o c u m e n ta ry  f i lm  o n  the 
success s to ry  i>f the  Rubber 
B oard  in  the  N o r th  East 
re leased b>- M r .  Sajen Peter 
a n d  th e  f i r «  cop ies v-. ere re  ̂
ce i>ed b y  D r. N’ Nf K ljthen-. 
D i r e c to r  a n d  M r .  K .K  
R a g h a v a n . J t R u b b e r Pro­
d u c tio n  C om m issio f*eT .Ano­
th e r  b o o k , -1 : = ;

(T o  Farm ers ;v-ith 
b^

M r .  S a jen  Peter 
w a s  re le a se d  b \ 
D r. \  M . Nfathev. 
a nd  the  h rs ! -• p
w a s  ^ ,;cv .vod  b’ 
M r
M y la c k a i Presi­
d e n t. .A jm coTpKi 
RPS T h e  C h a ir­
m a n  a ! '

S !-  k
T > K r- .;-  5r I ' j r . ; -  

.-*• -  . m icer o t  R R r  
b w  i >electi J

■ p ro -c -

« n d  ag ro - ......... ...............
m i.-_ 'g e in e n t pr.sc*.:c 
d u c te d  b\ th e m  ; 
fu - ^ iv  These '  
r t '- 'e c te d  f r o m  , 
h u n d re d s  - t  k " ' " - ' ere

I ag ro -

:r>  vv.^rv
- 1/ M r  ^  K  r.a_u'. - ’ 

. . . L i x r  [ ’ r  • I ' . ic t . .  '  v. m ”

m a d e  rr-.‘ 
z o n . lI  in 'c

i f , r o u tU > u  th e  cooducred  
tra ^ i« io r . ; i i  ru b b e r  e rov.

c e s s fu i if» d  r -F o v id ? J  th e  
r ,„ ,T

-.‘ - t : - i n  th . '  
- t c - i  ; . 'n

o- t 'r  lev.
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" \  iMial identification o f  tension wood in rubber timber 
usino Zinc-chloro-iodide form ulation"  P w v  .;

• A, ?•, (, niNv le n s w n  * «
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Think Wood Think Rubberwooi
In Promotiran of Rubberwood

RufcterBoaid.Minisin( «tCawwe»wan#tatonv GtMM 
Phoae: 9! 48’  235331!. 91 48? 23mZ*

Bringing 
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